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Foreword

This is volume two of the first comprehensive collective monograph on the faunistic diversity
of the city of Plovdiv (South Bulgaria). It is published as Supplement 2 of the Bulletin of the
Natural History Museum - Plovdiv and contains 14 articles on various vertebrate and invertebrate
groups. The papers summarize both already published data and original data about recent Pisces,
Amphibia, Reptilia, Aves, Mammalia, addition to the terrestrial Gastropoda, Aranea,
Pseudoscorpiones and Scorpiones, Odonata, Coleoptera, Carabidae, Orthoptera and some
ecological properties of epigeal and mesogeobiont invertebrates communities from the city of
Plovdiv and its surroundings. This edition is Volume 2 of a two-part book and includes all of the
vertebrate classes, plus the remaining articles about the invertebrates, which did not make it in the
first volume. Volume 1 was published in 2018 (Bull. Nat. Hist. Mus. Plovdiv, 2018, Supplement 1).

The Editors

vi



Mollov 1., D. Georgiev, O. Todorov (Eds.)
Faunistic diversity of the city of Plovdiv (Bulgaria), -
Volume 2 - Vertebrates &Invertebrates

Bulletin of the Natural History Museum - Plovdiv
Bull. Nat. Hist. Mus. Plovdiv, 2022, Supplement 2: 1-2

The Fish Species (Pisces) in the City of Plovdiv- A Review

Dilian G. Geotgiev*

University of Plovdiv “Paisii Hilendarski”, Faculty of Biology, Department of Ecology and
Environmental Conservation, 24 Tzar Assen Str., BG-4000 Plovdiv, BULGARIA
*Corresponding author: diliangeorgiev(@ gmail.com

Abstract. Most of the materials in this paper were according to literature review, with some
new information obtained through observations of the author. A total of 19 species were
found in the rural zones, 24 in the suburban zone and 11 species in the urban zone.

Key words: fish, urban area, habitats, distribution.

Introduction

The fish species of the city of Plovdiv (and
Maritsa River) have been studied for many years.
In addition to their species composition, there is
also data on their habitat distribution, origin,
conservation and other aspects of their ecology.

This review article represents all known
species in the city, their habitat distribution and
presence in different parts of the city — rural,
suburban and urban areas.

Material and Methods

Most of the materials in this paper were
according to literature review, with some new
information obtained through observations of
the author. The literature survey was according to
the papers of Georgiev (2006), Mollov et al.
(2009), and Mollov & Georgiev (2015).

Results and Discussion

A total of 24 species were known from the
area of Plovdiv City (Table 1) which represents
17.61% of the Bulgarian freshwater ichthyofauna.

Most of the species are native (18; 75% of all),
four were considered as non-indigenous invasive
(17%), and one (4%) is non-indigenous non-
breeding (Hypophtaimychthys sp.). One of the
native species (Angwilla anguilla) is considered
extinct in Bulgaria.

Bull. Nat. Hist. Mus. Plovdiv
http:// rnhm.org/ en/

The majority of the ichthyofauna of Plovdiv
City is localized in Maritza River flowing through
the city. It is a large river with relatively slow
current forming some small ponds and floods at
its banks. In the city center it is canalized and fast
flowing. The dominant species are both native
and invasive. The rest of the species were met
occasionally and considered as rare.

Fish ponds and rice fields fed by a system of
canals are placed at the Plovdiv vicinity. The fish
bred in those ponds are mainly Esox lucins,
Cyprinus carpio, and Hypophtalmychtis sp. In
the rice fields Carassius aurarus is thriving and
reach great abundance at summer and autumn.

A total of 19 species were found in the rural
zones, 24 in the suburban zone and 11 species in the
urban zone. The reason for the higher species
richness in the suburban and rural zones is the
presence of small floods and standing water basins in
this part of Maritsa River, as well as some deeper
parts, inhabited by some fish species, absent in urban
canalized stretch. Respectively only the reophilous
species could be expected in central city stretch of the
river, and both fish of running and standing waters
can be met in its suburban and urban parts. Other
favoring factor is the existence of the State Fishery —
Plovdiv, as well as Parvenetska River and many
irrigation canals, located in the suburban and rural
zones of the city. Also the significant pollution from

Regional Natural History Museum — Plovdiv
University of Plovdiv Publishing House



The Fish Species (Pisces) in the City of Plovdiv - A Review

various city sources perhaps is also a limiting factor
for the fish distribution.

The ichthyofauna of Plovdiv City is rich in
species, especially for a city of such large size.
This is due to the presence of a large river with

many floods that flows through it - the Maritsa
River. The rich species diversity is due and to the
many rice fields and canals at the vicinity of
Plovdiv City, as well as the presence of fish farms
in the same areas.

Table 1. List of the fish species registered at the city of Plovdiv City.

Species Maritza River Canals Rice fields Remarks
Alburnus alburnus + Common
Anguilla angwilla + Extinct
Aspins aspins + Rare
Barbus cyclolepis + Common
Carassins anratus + + + Invasive
Carassius ¢arassins + + + Invasive
Chondrostoma vardarense + Common
Co bitis taenia + + + Common
Cyprinus carpio + Rare
Esox lucins + Rare
Gant busia affinis + + Invasive
Gobio gobio + Common
Hypophtalmychthys sp. + Nonindigenous
Lepomis gibbosus + + + Invasive
Lenciscus borysthenicus + Rare
Leuciscus cephalus + Common
Proterorhinus marmoratus + Common
Psendorasboraparva + Invasive
Rodeus sericeus am arus + + Common
Rutilus rutilus mariza + Rare
Scardinius erythropbthalmns + Rare
Silurus glanis + Rare
Tinca tinca + Rare
Vimbamelanops + Common
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Amphibians and Reptiles in the City of Plovdiv
and Comparison with other Bulgarian Cities

Ivelin A. Mollov*

University of Plovdiv “Paisii Hilendarski”, Faculty of Biology, Department of Ecology and

Environmental Conservation, 24 Tzar Assen Str., BG-4000 Plovdiv, BULGARIA
+Cotresponding author: mollov_i(@ uni-plovdiv.bg

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.

Key words: Amphibia, Reptilia, species richnes, urban fauna, Plovdiv.

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).

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).

Bull. Nat. Hist. Mus. Plovdiv
http:/ / rnhm.org/ en/

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.

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 repties 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).

Regional Natural History Museum — Plovdiv
University of Plovdiv Publishing House



Amphibians and Reptiles in the City of Plovdiv and Comparison with other Bulgarian Cities

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.

Plovdiv

Species

(Current
study)

Stara

Zagora

Blagoev-
Sofia grad

Varna Ruse

AMPHIBIANS

Salam andra salam andra (Linnaeus, 1758)
Lisso triton vulgaris (Linnaeus, 1758)
Triturus wanbureshi (Arntzen et Wielstra, 2013)
Bombina bom bina (Linnaeus, 1761)
Bombina variegata (Linnaeus, 1758)
Pelobates fuscus (Laurenti, 1768)

Pelobates syriacus Boettger, 1889

Bufo bufo (Linnaeus, 1758)

Bufo tes viridis (Laurenti, 1768)

Hyla arborea (Linnaeus, 1758)

Hyla o rientalis Bedriaga, 1890

Pelophylax ridibundus (Pallas, 1771)

Rana dalm atina Fitzinger in Bonaparte, 1838
Rana temporaria Linnaeus, 1758

+ 4+ +

+ 4+ +

+ + 0+
' + 4+
' + 4+
o+ o+
' +

+ 4+
+ +
+ .
+ +

+ 4+ +

+ 4+ + +
+ 4+ + +
+ 4+ + +
+ 4+ + +
+ +

REPTILES

Emys orbicularis (Linnaeus, 1758)
Trachemys scripta (Thunberg & Schoepff, 1792)
Testudo graeca Linnaeus, 1758

Testudo hermanni Gmelin, 1789
Mediodactylus ko tschyi (Steindachner, 1870)
Mediodactylus daniliewski (Strauch, 1887)
Ablepharus kitaibe i Bibron et Bory de Saint-Vincent, 1833
Anguis fragilis Linnaeus, 1758

Psendopus apodus (Pallas, 1775)
Darevskia pratico la (Eversmann, 1834)
Lacerta agilis Linnaeus, 1758

Lacerta triline ata Bedriaga, 1886

Lacerta viridis (Laurenti, 1768)

Podarcis erhardii (Bedriaga, 1876)

Podarcis muralis (Laurenti, 1768)

Podarcis tanricus (Pallas, 1814)

Coronella anstriaca Laurenti, 1768
Dolichophis caspins (Gmelin, 1789)

Elaphe sanrom ates (Pallas, 1814)

Natrix natrix (Linnaeus, 1758)

Natrix tessellata (Laurenti, 1768)

Platyceps najadum (Eichwald, 1831)

Zam enis longissimus (Laurenti, 1768)
Vipera ammodytes (Linnaeus, 1758)

+

+

o+

+ +

+
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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 Zawenis
longissimus I the area between Maritsa River and
The Rowing Canal. Also the invasive species
(Trachemys scripta) Was once again registered in
the city of Plovdiv with two subspecies - T. s.
scripta (individuals were observed on occasion near
the bridge next to the Gerdjika Hotel) and T. s.
elegans, 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%
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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.

&
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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

conditionally consider the investigated six
Bulgarian cities as “islands”, we can
check whether this principle will apply in

this case (Table 2).

Table 2. Area of the studied Bulgarian cities and the number of species of amphibians and

reptiles registered in each city.

City Area, kn?? Number of amphibian species Number of reptile species
Blagoevgrad 2891 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



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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Abstract. Urban ecology studies the interactions between man and nature in urban habitats.
Birds are indicators for environmental changes and fluctuations in their numbers and
abundance could be indicative for habitat alterations. Birds in the Municipality of Plovdiv
have never been an object of a thorough study. Here we present the first bird species list of
Plovdiv municipality for the period 1850 - 2016 and their conservation and ecological status.
In total, 245 bird species are registered on the territory of the municipality. We confirmed 104
breeding species, 169 species during spring and autumn migration and 125 species wintering
in the study area. We confirmed 3 extinct species. The Municipality of Plovdiv with its city
parks, hills and the river basin present favourable habitats for a significant number of bird
species. Some of them have unfavourable conservation status.

Key words: urban ecology, green areas, bird status, bird list.

Introduction

Nowadays, the number of urban territories
grows faster, as well as the number of people
and the size of the megapolises (Cohen, 2006).
The overconcentration of people in the cities is
linked with infrastructural processes. They
affect and dramatically change natural and
semi-natural habitats and landscapes, shaping a
new environment - the urban environment.
Thus, new artificial habitats supporting specific
flora and fauna are now found in the cities.
They differ from the natural ones. Parks and
gardens attract and support specific species.
Usually, green zones in the cities are developed
as recreative areas but they become very
important habitats for many animal species that
find  their  favourable conditions  for
reproduction, wintering, feeding, roosting and a
shelter (McKinney, 2002). Nowadays, the
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greatest concentration of bird species in cities is
found in the city parks.

The urban ecology has differentiated as a
science that studies interactions between man
and nature and mostly the effect of the growing
urban environment on natural habitats and
ecosystems. A great attention recently is paid to
the carbon print and the global climate change
(Mcdonnell et al., 2009). Birds are indicators for
environmental changes and fluctuations in their
numbers and abundance could be indicative for
habitat alterations and deterioration of the
human environment (Bolger, 2001; Hristov,
2015). Many studies on the urban ornithofauna
have been carried out in the last decades
worldwide aiming to reveal the effect of
urbanization on birds in order to conserve
them (Mcdonnell et al., 2009). Some of the
cities where the ornithofauna is studied are:

Regional Natural History Museum — Plovdiv
University of Plovdiv Publishing House
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Warsaw - 213 species, of which 140-145
breeding (Luniak, 1996), Milan - 59 breeding
species (Nova, 2002), Napoli - 64 breeding
species (Fraissinet, 2006), Central London - 66
breeding species (Oliver, 1997).

In Bulgaria, the ornithofauna is studied in
Sofia - 243 species (Nankinov, 1982; lankov,
1983), and according to a more recent study
260 species (lankov, 2005), Gabrovo - 96
species (Stoianova, 1996), Smolyan 39
breeding species (Darakchiev et al., 1987).

The birds in the city of Plovdiv have never
been an object of a thorough study. Some data
on the number and distribution of different
species exist in graduation thesises but not in a
comprehensive  study  (Kostova,  1986;
Kasherov, 1995; Zurlova, 2005; Gergova, 2007,
Petrova & Irikov, 2012; Angelova, 2014,
Klimentova-Nikolova, 2014). Data on the bird
species and their abundance have been
collected for the Atlas of breeding birds in
Bulgaria (lankov, 2007), studies for Natura
2000 network (Plachiyski, 2007) and for the
management plans for several protected areas
in the city - Danov halm, Mladezhki and
Bunardzhika (Municipality of Plovdiv, 2014).
Some scattered data on bird species in the city
are published by numerous studies (Reiser,
1894; Patev, 1950; Boev et al., 1964; Petrov,
1983; Velev, 1992; Nikolov et al., 2000;
Nankinov, 2009; Dobrev et al, 2014;
Popgeorgiev et al., 2015; BSPB, 2016; Dobrev
etal., 2021).

In the recent study we present the first bird
species list of Plovdiv municipality for the
period 1850-2016 and their conservation and
ecological status.

Materials and Methods

Study area

Municipality of Plovdiv is part of the
Thracia-Strandzha bio-geographic  region
Upper Thracian subregion, Pazardzhik-Plovdiv
region (Stefanov, 2002). The territory of the
city of Plovdiv covers 51.98% (54.36 km?) of
the urban area of the municipality, surrounded
by 48.02% agricultural lands. The municipality
has only one settlement - the city of Plovdiv
which is administrative, economic and cultural
center and has a population of 375 580
inhabitants (Fig. 1). The city of Plovdiv is
situated on the bank of the Maritsa River, in
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which valley seven sienit hills lay - Mladezhki
Hill (265 m); Bunardzhika Hill (258 m); Danov
Hill (222 m). The three hills consist of Taxim
tepe, Dzhambaz tepe and Nebet tepe (212 m);
Markovo tepe hill (189 m) does not exist
anymore. The municipality of Plovdiv belong
the transitional continental climatic
subregion of the FEuropean climatic region
(Municipality of Plovdiv management plan,
2014). Summer is hot, spring and autumn are
warm and winter is mild. The annual rainfall is
7579 mm. The green system of the city is
formed by the city parks, including the hills, the
vegetation along the river and smaller green
areas such as small gardens and open green
space between the flat blocks. All together they
form a mosaic structure which scatterly covers
the urban area. Two relatively large forestated
city parks are situated in the boundaries of the
municipality of Plovdiv - “Lauta” and “Otdih i
kultura”  parks ~ (Municipality of Plovdiv
management plan, 2014). Three of the hills
(Bunardzhika - 22 ha, Mladezhki hill - 36.16 ha
and Danov hill - 528 ha) have been designated
as protected areas according to the Bulgarian
legislation, and they are the only ones in the
country, entirely situated in a highly urbanized
zone (Municipality of Plovdiv management
plan, 2014).

to

Methods

The published data on the birds observed in
the city of Plovdiv, Bulgaria for the period
1850-2016 was summarized. The original data
was collected between 1990 and 2016 from the
territory of the municipality of Plovdiv (Table
1). The species recorded from the authors as
new to the fauna of Plovdiv are marked with an
asterisk (*) in the faunistic list. Species that
were registered according to literature data and
confirmed by the authors in the present study
are marked with double asterisk (**).

The taxonomy, sequences and international
English names follow the last
recommendations of BirdLife International
(2016). The Bulgarian names are presented
according to the last bird check list of
BUNARCO (2014).

Data on the bird species is presented in a
table where the breeding and the conservation
status are presented in columns as it follows:

Column I: Species Category



A: Species that have been recorded in an
apparently wild state at least once since January
1st 1950.

B: Species that have been recorded in an
apparently wild state at least once between the
year 1850 and December 31st 1949, but not
subsequently.

C: Species that, although originally introduced
by man, either deliberately or accidentally, have
established a breeding population derived from
introduced stock, which has maintained itself
without further ongoing introductions for at least
25 years and/ or at least three generations. Included
are guests from category C populations from other
countries and re-introduced species which have
established populations’ fulfilling the criteria of the
first part of this paragraph.

Column I1: Status in the breeding season

R: Regular breeding species in suitable
habitats in study area.

S: Non breeding species, but using territory
as feeding place or other in breeding season

0: Former regular breeding species, but no
breeding records since at least 2000.

DD: Some species records are scarce with
little information available and they are thus
assessed as Data Deficient (DD).

Column I11: Status in the non-breeding season

M/m: Migrant and passage visitor; majority of
breeding birds leave the country in winter or birds
from other areas pass in good numbers (M), or with
an average less than 50 individuals per year (m).

W/w: Winter visitor; birds of mainly
northern origin winter regularly at least in a
certain part of the country (W); the number of
wintering birds is less than 50 individuals per
year (w).

V: Accidental or irregular visitor;

The letters M, W and V may be combined
to clarify the status.

Column IV: TUCN Red List category (BirdLife
2016) — Endangered (EN), Vulnerable (VU), Near
Threatened (NT), Least Concern (LC).

Column V - Red Data Book category
(Golemanski 2011) - extinct (EX), regionally
extinct (RE), critically endangered (CR),
endangered (EN) and vulnerable (VU).

Clim ate

The Plovdiv plain and municipality of
Plovdiv belong to the transitional continental
climatic subregion of the European climatic
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region (Municipality of Plovdiv management
plan, 2014). Summer is hot with mean monthly
temperature for the hottest month of the year
of 23.2°C and absolute maximum of 43.1°C.
Spring and autumn are warm. The mean annual
temperature is 12,0°C, and the annual
temperature amplitude is 22.8°C (Stanev, 2003).
Winter is relatively warm with mean
temperature of 3.8°C.

The annual rainfall is 757.9 mm. The spring
rainfall is 223.1 mm, and the summer rainfall is
234.8 mm, during the autumn, the rainfall is
1628 mm, and 97.6 mm in the winter.
(Municipality of Plovdiv management plan,
2014).

Flora

The total green area of of Plovdiv is about
930 ha. Predominant tree species are: chesnut,
lime tree, plane tree, birch, sycamore, ashl,
willow, albicia, etc. Municipality of Plovdiv is in
the Upper Thracian lowland floristic region of
Bulgaria. The floristic diversity consists of 1430
species, where 71% of the species are natural,
and the rest are introduced to the region. The
majority of the plants (75%) are herbaceous
and 25% are ligneous (Cheshmedzhiev &
Vasilev, 2009).

Waters

One of the main Bulgarian rivers - Maritsa,
flows throgh the city. The Maritsa River is very
important to the city and especially for the
microclimate which creates allong the river valley
(Municipality of Plovdiv management plan, 2014).

Green areas

The green system of the city is formed by
the city parks, including the hills, the vegetation
allong the river and smaller green areas such as
small gardens and open green space between
the flat blocks. All together they form a mosaic
structure which irregularly covers the urban
area. The public green areas cover 3815 ha
which represents about 75% of the total green
area. Two relatively large forestated city parks
are situated in the boundaries of the
municipality of Plovdiv - “Lauta”and “Otdih i
kultura” parks. These parks are very important
elements in the green system of the city with a
significant ecological role (Municipality of
Plovdiv management plan, 2014).
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Fig. 1. Map of the study area.

Results

A total of 248 bird species are registered on
the territory of municipality of Plovdiv (Table
1). The number represents 58.1 % of all bird
species registered in Bulgaria (BUNARCO,
2014). We registered 137 species in different
literature sources. We confirmed 107 species
from the literature and found 115 new species
for the avifauna of Plovdiv.

We confirmed 104 breeding species
(registered as breeders at least once after 2000),
that represent 40.6 % of the breeding bird
species in Bulgaria (256 species, BUNARCO,
2014). Six species have extinct as breeders from
Plovdiv - Eagle Owl (Bxbo bubo), Egyptian
Vulture (Neophron percnopterns) and the
Lesser Kestrel (Falco naumanni) before 1950,
and the Garganey (Spatula quergnedula), Great
Crested Grebe (Podiceps cristatns) and the
Ferruginous Duck (Ayzhya nyroca) after 2000.
Eleven species are with uncertain status during
the breeding season - Black-headed Gull (Iarxs
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ridibundus), Caspian GUIl (Iarus cachinnans),
Montague's ~ Harrier  (Circus  pygargns),
Goshawk  (Accipiter gentilis), Black Kite
(Milyus migrans), Marsh Tit (Poecile palustris),
Barred Warbler  (Syvia  nisoria), Lesser
Whitethroat Warbler (Sy/via curruca), Mistle
Thrush  (Turdus wviscivorss), Song Thrush
(Turdus philomelos), Rock Bunting (Em beriza
cia). They have been observed but not
confirmed during the breeding season. Another
11 species are regular visitors during breeding
season of the municipality, utilizing the territory
for feeding and roosting but not breeding -
Black Stork (Ciconia nigra), Black-crowned
Night Heron (Nycticorax nyctico rax), SQuUacco
Heron (Ardeola ralloides), Gray Heron (Ardea
cinerea), Little Egret (Egretta garzetta), Pygmy
Cormorant (Microcarbo pygmaeus), Collared
Pratincole (Glareola pratincola), Short-toed
Snake Eagle (Circaetus gallicus), Lesser Spotted
Eagle (Clanga pomarina), Booted Eagle
(Hieraaetus pennatus), Hen Harrier (Circus



cyanens). The majority of the breeders belong
to the order Passeriformes - 56 species (53.9%),
and the rest of the orders are presented
relatively equally. Recently the following
species were confirmed (not included in Table
1): 1) 1. 22018 - Hume's Leaf Warbler
(Phylloscopus humei) 1ind. on the one of the
hills and 2) 17.2.2019 - an adult male Long-
tailed Duck (Clangunia hyemalis) in Maritsa

Gerdzhikov et al.

River and 3). 20.10.2017 - a Griffon Vulture
(Gyps fulvus) soaring over western part of
Plovdiv city

We confirmed 170 species during spring
and autumn migration and 125 species
wintering in the municipality of Plovdiv. The
extinct species from the studied area are three:
Egyptian Vulture, Lesser Kestrel and Eagle
Owl. Vagrants are 35 species (Table 1).

Table 1. Species checklist in Plovdiv municipality, with their ecological and conservation

status.
Bulgarian Names International English Lo

Ne I I M IV V
(2014) Names (2016) Scientific Names
Koxkomonogo6uu Order

" GALLIFORMES
Pasatoni Pheasants, partridges, Phasianidae
turkeys, grouse

1 A R M IC BGSi01638:63 i Common Quiail Co turnix coturnix

2 AR w IC EX Konmf*cm Common Pheasant Phasianus colehicus
dazan

3 AR W IC IMoscka sipebuia* Grey Partridge Perdix perdix
I'bckonmogo6HU ANSERIFORMES
Matnosu Ducks, geese, swans  Anatidae

4 mw  LC W Hsam nebeg** Mute Swan Cygnus olor

5 w LC EN TloeH ne6en** Whooper Swan Cygnus cygnius

6 w LC @R Tyaapos jieber* Tundra Swan Cygnus columbianus

7 A VARRVIEERYY ?}iﬁ(‘;ﬁﬂoryma Red-breasted Goose  Branta rufico llis
TCogsiva Gestouena Greater White- .

8 A YATe
IbeKa** fronted Goose Anser albifrons

9 A VAT Obuknoseia Common Goldeneye  Bucephala clangnla
3BbHAPKa

0 A w LC Marek HUpEI* Smew Mergellus albellus

n A vV LC TCossm Hupen* Goosander Mergus merganser

2 A V. L W Banadrpeu* Common Shelduck Tadorna tadorna

B A vV lc Ex lepBeHOKIiOHa Red-crested Pochard  Nezza rufina
MOTAMH LA

% A woowWow Kaquomafi Common Pochard Aythya ferina
nmoTamnmHula
Benooka .

B5 A 0 NT W

m ——— Ferruginous Duck Aythya nyroca
Kauynara .
A L

16 w C G Tufted Duck Aythya fulignla

17 0 M IC W JlarHo 6bpHE** Garganey Spatula querquedula

B A w LC Knomau** Northern Shoveler Spatula clypeata

9 w ¢ ® Cusamnaruga* Gadwall Mareca strepera
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Bulgarian Names International English L
Ne I I I IV V 2014) Names (2016) Scientific Names
2 A v LC Punr** Eurasian Wigeon Marecapenelope
3eneHornasa
2 A R MV LC — Mallard Anas platyrhynchos
2 A wooLC Wnsoonauara Northern Pintail Anas acnta
naruia
B3 A MV LC 06”KHOBCH°** Common Teal Apnas crecca
3UMHO OBbpHE
I'mypenonofo6uu PODICIPEDIFORMES
I'mypenoBu Grebes Podicipedidae
. Tachybap tus
**
2 A R MV LC W Marbk IMyperl Little Grebe rufico lis
5 0 mw LC W Tomsm rMypern** Great Crested Grebe  Podiceps cristatus
mv  LC R Yepuospar rmypen* Black-necked Grebe  Podiceps nigrico liis
I'brpOonogo6HU COLUMBIFORMES
Cers60BH Pigeons, doves Columbidae
Z A R MN IC [Monyaus reas6** Rock Dove Colum b.d lvia f
domestica
3 R mw IC EN Dwrs6 xparynap* Stock Dove Columbaoenas
2 R MW LC [puBsk** Common Woodpigeon — Colum ba palum bus
D R M W Cyprymina** European Turtle-dove  Streptopelia turtur
Eurasian Collared- Streptopelia
*%
AR MVLC Tyry dove decaocto
. i Streptopelia
2 C R w LC Cmexypka* AfrICfn Collared roseogrisea var.
dove Y2
risoria
Ko3zomoeBomnopobuu CAPRIMULGIFORMES
Crmunciu Nightjars Caprimulgidae
KO300U
83 A R m LC Ko3zopmoit** European Nightjar Caprimulgus
enropaens
Bop3osietoBu Swifts Apodidae
Annuiicku . . )
A R M L
% C P Alpine Swift Tachymarptis melba
B R M IC Brien 6bp30er* Pallid Swift Apus pallidus
€3 R M IC Yepen 6bp3oser™  Common Swift Apus apus
Kykysunionogo6uu CUCULIFORMES
KykyBuijoBu Cuckoos Cuculidae
¥ A R M IC Kykysuia** Common Cuckoo Cuculus canorus
XKepasonono6uu GRUIFORMES
bppaBLoBu Rails, gallinules, coots Rallidae
B mv  LC Kpermanen** Western Water Rail Rallus aguaticus
E? R MV LC 3eneHOHOKKa** Common Moorhen Gallinula chloropus
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Ne I I m IV OV 2‘(’)]‘13:;““ Names E;;::t(i; (gllaé)E nglish g entific Names

O A R MV IC JIucka** Common Coot Fulica atra
Kepasosu Cranes Gruidae

a4 A m LC EX CuB:epaB Common Crane Grus grus
I bpkenonogo6HU CICONIIFORMES
I bprenosu Storks Ciconiidae

© S mw LC W YepeH mbpkenr** Black Stork Ciconia nigra

B R M IC W Bsiubpken** White Stork Ciconia ciconia
INemukanonogoOHN PELECANIFORMES
No6ucosu Ibises, spoonbills Threskiornithidae

“ mv  LC R Jlomarapka Eurasian Spoonbill Platalea leucorodia

5 m LC @R Buecrsu nbuc** Glossy Ibis Plegadis falcinellns
YanutoBu Herons Ardeidae

% LC EN Tossm BojeH OMK Eurasian Bittern Bo tanrus stellaris

# A R m ILC EN MarekBopeHn 6uk** CommonLittle Bittern  Ixobrychus minutus

8 A S M LC W Hommna vyanma** Ellgfcl)(r_]crowned Night i}%ﬁfféﬁ

®4 A S m LC EN Ipusecrauyanna* Squacco Heron Ardeolaralloides

% A S mw LC W Cusavamma** Grey Heron Ardea cinerea

HOA m LC EN YepseHa yarma** Purple Heron Ardea purpurea

2 A mv  LC R TomvaGsmavama**  Great White Egret Ardea alba

B A S mw IC W Makab6sayvaa**  Little Egret Egretta garzgetta
INenukanoBu Pelicans Pelecanidae

%A V. W ® Kugporasnemmkan*  Dalmatian Pelican Pelecanus crispus
PuGosmonono6uu SULIFORMES
Kopmopanosu Cormorants Phalacrocoracidae

§ A S MV LC EN Mamsk kopmopas**  Pygmy Cormorant ;\j Z:ZZO

%5 A MV LC Tomsm kopmopan**  Great Cormorant Phalacrocorax carbo
JIERIOCRPLOIONO0HH CHARADRIIFORNMES
Crpupiosyiou Oystercatchers Haematopodidae

SoA R moN@ Cowmon™ @B e
CalbneKIIoHOBH Avocets, stilts Recurvirostridae

A R M LC EN KokunoGerau* Black-winged Stilt gZZZZf
JIbKIOCBUPLIOBH Plovers Charadriidae

» A R M LC W JIID:;);Z}(I)CBI/IPGH** Little Ringed Plover  Charadrins dubins

0 A R My NT S;%fﬁ:i Northern Lapwing Vanellus vanellus
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Bulgarian Names International English L
e I I I IV V
N @014) Names (2016) Scientific Names
Sandpipers, snipes, .
|
Bekacosu phalaropes Scolopacidae
6 A m LC BoitHuk* Ruff Calidris pugnax
2 A m LC Cus GperoGerau* Temminck's Stint Calidris temminc kii
A mv LC EN Topcku Gekac* Eurasian Woodcock  Scolopax rusticola
& A w NT Tosnsiva GekacuHa Great Snipe Gallinago media
& A mw LC R Cpenna6ekacuHa**  Common Snipe Gallinago gallinago
6 A vV LC Majika GekacrHa Jack Snipe L].m‘m coples
mmnimus
& A vV LC Menesn Terek Sandpiper Xenus cinereus
O6peroderau
Kscokpun : .
A R LC
68 m KioKkaser** Common Sandpiper  Actitis hypolencos
T'onsim ropcku . .
LC EN
® A mw BojoGerau* Green Sandpiper Tringaochropus
0 A vV o LC Tozsm ueppeonor Spotted Redshank Tringa erythropus
BojoOerau
Tossam 3eneHoHOr Common . .
1A LC
m Bogoberau** Greenshank Tringanebularia
2 A e MVATBKUCPBEHOHOT o yon Redshank  Tringa fo tanus
BojoOerau
Manbk ropcku . .
B A LC
m BojoGerau* Wood Sandpiper Tringa glareola
OrbpIMYHUKOBU Coursers, pratincoles ~ Glareolidae
W A S M LC EN Kaq)ﬂBOKpmi Collared Pratincole Glareo la pratincola
OrbPJIMYHHK
YaitkoBu G gIIS, terns, Laridae
skimmers
5 A vV LC Mavika yaiika® Little Gull Hy.d’” coloens
minuntns
B A vV LC TBPK2MMHa Slender-billed Gull Larus genei
Yaiika
7 A DD MV LC EN Peynayaiika** Black-headed Gull Larus ridibundus
B A v e w MAIKRNCPHOMIABY  \piterranean Gull L
yaika melanocephalus
n A vV IC Yaiika Gypesecrug®  Mew Gull Larus canus
0 A v Lo MalJIKi yepHorepba  Lesser Black-backed Larus fusens
YaiiKa Gull
&8 A R MV LC Knmmokpaka yaiika** Y ellow-legged Gull Larus michabellis
& A DD mw IC Kacnmiicka gaitka*  Caspian Gull Larus cachinnans
8 A m LC EN PeunapuGapka** Common Tern Sterna hirundo
@ A m LC W Beno6yszapubapka*  Whiskered Tern Chlido nias hybrida
- - Chlido nias
LC * -
& A m Benokpuna pubapka*  White-winged Tern Jencopterus
& A m LC R YepHa pubapka* Black Tern Chlidonias niger
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Ne I O m IV V 2‘(’)]‘13:;““ Names E;;::t(i; (gllaé)E nglish g entific Names
CoBomnogo6Hu STRIGIFORMES
3abyneHu coBu Barn-owls Tytonidae

& A R w LC W 3alyneHacoBa* Common Barn-owl Tyto alba
CoBoBu Typical owls Strigidae

8 A R W IC Ey?(h;Ma]fBiz** Little Owl Athene noctua

® A R M IC Yyxam** Eurasian Scops-owl Otus scops

© A R MV LC ggg;ia yiiara g\?vrlthern Long-eared sio o tus

a mw  LC Baarna cosa** Short-eared Owl Asio flamm ens

@ w LC Topcka ynynuua Tawny Owl Strixcalnco

®B 0 LC EN Byxan Eurasian Eagle-owl Bubo bubo
Scrpebonono6Hn ACCIPITRIFORMES
Opmu pubapu Osprey Pandionidae

% A m LC &R Openpubap Osprey Pandion haliaetus
Slctpe6oBu Hawks, eagles Accipitridae

% A m L W  Ocosr* European Horey-bwzzard ~ Pernis apivorus

% B 0 EN EN Ermnercku nemosyy  Egyptian Vulture ;\; Erji f;i:m

¥ A S m IC W Opensmusp* Short-toed Snake-eagle  Circaetus gallicus

8 A S m ILC W MamkkpecmBopen* Lesser Spotted Eagle  Clanga pomarina

® A V. W ® Tommkpecmsoper*  Greater Spotted Eagle Clanga clanga

w A V. W ® apcku oper* Eastern Imperial Eagle  Aguila heliaca

m A S m LC W Marskopen* Booted Eagle Hieraaetus pennatus

@ A R nmw LC EN TpucvkoBOnmarap**  Western Marsh-harrier  Circus aeruginosus

B A S mwv IC &R [loscku Guarap** Hen Harrier Circus cyanens

o A V. NT  EX CreneH Gnarap Pallid Harrier Circus macrourns

B A DD m IC W JlusageH Gaarap* Montagu's Harrier Circus pygargus

m A R m LC W Ksconpscrsictped* Levant Sparrowhawk — Accipiter brevipes

W A R mw LC EN Marbk cTpe6*™ Eurasian Sparrowhawk  _Accapiter nisus

B A DD mw LC EN Tonsm sictpe6** Northern Goshawk  Accipiter gentilis

m A V IC W Mopcku open* White-tailed Sea-eagle Haliaeetus albicilla

mw A m NI R YepseHa KaHsi Red Kite Milvus milvus

m A DD V LC W YepHaKaus** Black Kite Milyns migrans

mw A mv LC Cesepen mumiesiop*  Rough-legged Buzzard — Buteo lagopus

m A R MV IC OG6ukHoBeH murtienios™  Eurasian Buzzard Buteo buteo

W A R mw LC W S;E:;Oa::m Long-legged Buzzard  Buteo rufinus

IITuuu HOCOpO3U

BUCEROTIFORMES
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Ne I I I IV V glallg:;‘lan Names 11:11::12:?;(;111)13 ngfish Scientific Names
IManyHsikoBu Hoopoes Upupidae

m A R M IC Manynsc*™* Common Hoopoe Upupaepops
CUHSIBULIONOO0HU CORACIIFORMES
[MuestosoBu Bee-eaters Meropidae

m A R M IC O6wukHOBeH muenos™  European Bee-eater  Merops apiaster
CUHSBALLOBU Rollers Coraciidae

w A R m LC W Cuassuga* European Roller Coracias garrulus
Semepona pudapuera  Kingfishers Alcedinidae

m A R mw LC ZemepomHo pubapue™  Common Kingfisher  Akedo atthis
KbnBadyonogo6Hu PICIFORMES
Kbieauosu Picidae

m A R m IC Boprowmmiika** Eurasian Wryneck Jynx torquilla

w A w LC EN CuB KkbiaBau** \?Vfggjfggglger Picus canns

m A R W ILC 3eneH KbaBau** ngfjlggcfgfen Picus viridis

2 A R w ILC W YepeH kbiBau* Black Woodpecker Dryocopus martins

> A w LC SE;S::I*HBCHP yvgjgclﬁ);?koet:ed Leiopicns medius

m A R w LC KMB?II]I;]; ,Z?)CTBP b&gzeépigigfd Dryobates minor

B A R W IC gﬁ;gﬁffd Syrian Woodpecker 5?252’0;) -

» A R W IC ]E:;I::{EE’CTBP \C/;V?g:j Ssgizid Dendrocopos major
CokoJtonogo6Hu FALCONIFORMES
Coxomnosu Falcons, caracaras Falconidae

w B 0 IC R bBemoumnasetpyka  Lesser Kestrel Falco naum anni

m A R mw LC E:TI;)};EIHE&EI Common Kestrel Falco tinnunculus

m A m NI @R ;ii%];ﬁz:*om Red-footed Falcon Falco vespertinus

A VAT RN-N Siiiﬁemompc’( Eleonora’s Falcon Falco eleonorae

B A w LC Mairsk cokoIT* Merlin Falco colum barins

® A R m LC W Cokonopko* Eurasian Hobby Falco subbuteo

® A V. EN @R JloseH cokoa* Saker Falcon Falco cherrug

B A R w IC EN CoOKOJ CKHTHUK* Peregrine Falcon Falco peregrinus
Bpabuonogo6HI PASSERIFORMES
ABnurosu Oriolidae

¥ A R M LC Asnura** Eurasian Golden Oviolus oriolus

Oriole

18



Gerdzhikov et al.
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Ne I 1II I v \'% tific N

2014) Names (2016) Scientific Names
CapaukoBu Shrikes Laniidae

B A R M IC qepBengpra Red-backed Shrike Lanius collurio
CBpavKa

37 R m LC YepHouenacpauka*  Lesser Grey Shrike Lanins minor

13 mv LC R CuBacBpayka® Great Grey Shrike Lanins excubitor

M A R m IC qepBengHaBa Woodchat Shrike Lanius senator
CBpavKa

W A R m IC W Benouenacspauka* Masked Shrike Lanins nubicus
Bpanosu Crows and jays Corvidae

“ A R MV LC Corika** Eurasian Jay Garrnlus glandarins

w A R MV IC Capaka** Eurasian Magpie Pica pica

W A R MV LC Yapka** Eurasian Jackdaw Corvus monedula

W A MV LC IToceBHa Bpana** Rook Corvus frugilegns

w A R mw IC l'apBan™ Common Raven Corvus corax

% A R MV LC Cupa BpaHa** Carrion Crow Corvus corone
CuHurepoBu Tits and chickadees Paridae

w A LC Yepen cuHurep* Coal Tit Periparus ater

w LC XKamnoGen cunurep*  Sombre Tit Poecile lugnbris

W A DD mw LC HLCKHBOIiIaB Marsh Tit Poecile palustris
cuHUTED

m A vV LC MaTOBOFiIaB Willow Tit Poecile montanus
cuHUTED

151 R W LC CuH cuHurep** Eurasian Blue Tit Cyanistes caeruleus

2 R W LC TossiM cuHMrep** Great Tit Parus major
TopGormesin Penduline-tits Remizidae
CHUHUTEPU

s AR m L W TOp6OFH*e3J16H Eurasian Penduline- Remiz pendulinns
CUHUIED tit
Uyaynurou Larks Alaudidae

B A R mw Lc ey JeOcnOKTOHa Calandra Lark Melanocorypha
Yy4qyJIura calandra

1% m IC Topcka uydymura® Woodlark Lullnia arborea

1% R MV LC IMoncka yyaymara*  Eurasian Skylark Alanda arvensis

5 A R MV LC Kauynara Crested Lark Galerida cristata
qyqysUra
11T aBapuesu Reed-warblers Acrocephalidae

B A m lc w LpamHCKm Icterine Warbler Hippo lais icterina
IPUCMEXYITHUK
bnen . .

M A R M NT x Olivaceous Warbler  Iduna pallida
IPUCMEXYITHUK

. Acrocephalus
A %
i) BopHo mraBapue Aquatic Warbler paludicola
B/ A M LC Kpaitopesxio masapue*  Sedge Warbler Armocephalus schoeno baenus
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Bulgarian Names International English L
Ne o m I Vv
2014) Names (2016) Scientific Names
w R M LC MouypHo miasapue*  Marsh Warbler Aerocephalus palustris
- R m Lo Bramo masapuc* Common Reed- A['m cephalns
warbler scirpacens
5 R M LC Tpremukoso Great Reed-warbler <72 c¢Phalus
1aBapye arundinaceus
Grasshopper-
L BbpKaueBu warblers and Locustellidae
grasshirds
1% m o LC Tpremkos Savi's Warbler Locustella
L BbpKay luscinioides
1% R m IC W Peyen uBbpkay River Warbler Locustella fluviatilis
Common .
157 Lc
m [Toncku usbpkay Grasshopper-warbler Locustella naevia
JIsictroBULOBH Swallows and martins  Hirundinidae
168 R M LC T'papcea - Nort.hem House Delichon urbicum
JISICTOBUALLA Martin
® R M LC qepBeHOK[:bCTa Red-rumped Swallow  Cecropis daurica
JEICTOBUII A
m R M LC Cencia - Barn Swallow Hirundo rustica
JEICTOBUIL A
m R M LC CkanHa sicroBuna®  Eurasian Crag Martin Pryonoprogne
rupestris
m R M LC bperosa Collared Sand Martin ~ Riparia rip aria
JISICTOBHU1L A
IeBun Leaf-warblers Phylloscopidae
N3touen Eastern Bonelli's Phylloscopus
13 vm LC S
naaduHcky nesen*  Warbler o rie ntalis
Phylloscopus
17 M LC *
BykoB neget Wood Warbler sibilatrix
Yellow-browed Phylloscopus
1 VAT
» Kmrmosexq nesel Warbler inornatus
1 M LC Bpesos nepen* Willow Warbler Py //0.”0/7 w
trochilus
m R Mv LC EoB neser* Common Chiffchaff | 2/4escopus
collybita
Xpactosu 1miagapyera  Bush-warblers Scotocercidae
] R w EN  CeuneHo masapue*  Cetti's Warbler Cettia cetti
HMbaroonaman Long-tailed tits Aegithalidae
CUHUTEPU
m R W LC Hmmotama’r Long-tailed Bushtit Aegithalos candatus
CUHUTED
Old World warblers .
Konpusapuepu and parrotbills Sylviidae
lNonsmo
i) R M LC YEPHOTIIABO Eurasian Blackcap Sylvia atricapilla
KonpuBapue**
8l R m lC EN | PYMHCKO Garden Warbler Sylvia borin
KOIIpUBapye
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® A DD m IC SlerpeGoryu f Barred Warbler Sylvia nisoria
KoImpuBap4ie N
B A v LC H3touno op:beeBo Eastern Orphean Sylvia crassio stris
KONpUBapue Warbler -
B A D M LC Manko Genorymo | occor \Whitethroat — Sylvia carruca
KOITpuBap4e
B A Vo LC qepBeHOFym*O Subalpine Warbler Sylvia cantillans
KOITpuBap4e
B A R M IC Tonsmo 66”2?&“0 Greater Whitethroat — Sy/via comm unis
KOIIpUBapye :
JbpBOsa3koBU Treecreepers Certhiidae
& AR w LC I'papnHcka . Short-toed Certhia
J'bPBOJIa3Ka’ Treecreeper brachydactyla
B A w LC Topeia . Eurasian Treecreeper  Certhia fam iliaris
JI'bPBOJIA3Ka
3uiapkoBu Nuthatches Sittidae
W A R W ILC Topcka 3upapka** Eurasian Nuthatch Sitta europaea
Opexuera Wrens Troglodytidae
W A MV LC Opexue** Northern Wren Troglodytes
troglodytes
Bopnu kKocose Dippers Cinclidae
White-throated
A L * - 7 ‘
19 w C I'ypmo Dipper Cinclus cinclus
CkopenjoBu Starlings Sturnidae
@ R MV LC O6wkHOBeH ckoper™  Common Starling Sturnus vulgaris
B A vV o LC Po3oB ckopen* Rosy Starling Pastor rosens
Jposnosu Thrushes Turdidae
% A DD MV IC Nmenos apo3n* Mistle Thrush Turdus viscivorus
% A DD Mv IC IMoen ppo3n* Song Thrush Turdus philomelo s
% A w NT Benosexq npo3n* Redwing Turdus iliacus
o A R MN IC Koc** Eurasian Blackbird Turdus merula
B8 A MV LC XBOIHOB JIPO3T** Fieldfare Turdus pilaris
®» A vV o C YepHorym 1po3y Black-throated Thrush  Turdus atrogularis
Old World -~
MyX0JI0BKOBU flycatchers and chats Muscicapidae
m A M LC CuBa MyX0JIOBKa* Spotted Flycatcher Muscicapa striata
W A R W IC UepBeHorpbaka** European Robin Erithacus rubecula
® A vV LC Cunborymka* Bluethroat Cyanecula svecica
B A m LC CeBepeH ciaBeit* Thrush Nightingale Luscinia luscinia
oM A R M LC 1O sker cnapeii™ Cqmn_wn Luscinia
Nightingale megarhynchos
YeppeHoryiia Red-breasted .
% A m LC MYXOJIOBK® Flycatcher Ficedulaparva
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% A M lC W Hony6enonipaTa Semi-collared anefiﬂ/ﬂ
MYXOJIOBKA Flycatcher semitorquata
o A M LC Karno6Ha X European Pied Ficedula hypolenca
MYXOJIOBKA Flycatcher
2 A M lc ® Devospam Collared Flycatcher  Ficedula albico llis
MYXOJIOBKA
™ A R M LC JomaiHa o Black Redstart Phoenicurus
YepBEHOOMAallKa ochruros
0 A wn LC w LPHMHCKA oo edstart L20Cn s
YEPBEH OO allIKa phoenicurus
2 A v LC PL)mHBOF}fHO Whinchat Saxicola rnbetra
JMBajiapyue
EBponeiicko
2 A R M LC YEpPHOTYLLO Common Stonechat — Saxico la to rquatus
JnuBajiapue*
23 AR M IC CuBo kameHapue* Northern Wheatear Oenanthe oenanthe
2 AR M LC Opuenraicko Isabelline Wheatear — Ocnanthe isabellina
KameHapue
Wcnancko Black-eared . .
A \% LC
25 KavieHapue* Wheatear Ocenanthe hispanica
Kinglets and :
Kpamuesu firecrests Regulidae
26 A mw  LC )KmmfnaBO Goldcrest Regulus regulus
Kpanue
a7 A mw  LC qepBeH*OmaBO Common Firecrest Regulus ignicapilla
Kpanue
Konpunapkosu Waxwings Bombycillidae
28 A vV IC Konpunapka Bohemian Waxwing Bombycilla garrulus
3aBUPYIIKOBU Accentors Prunellidae
29 A mv  LC Cusoryiiazapupyiika®  Dunnock Prunella m o0 dularis
Bpa6uosu Old World sparrows  Passeridae
20 R MW IC HomarrHo Bpadue**  House Sparrow Passer domesticus
21 R Mv IC Wcnancko Bpabue**  Spanish Sparrow Pagsser hispanio lensis
2 A R MV IC IMoncko BpaGue** Eurasian Tree Sparrow — Passer montanus
Cropuronamkou  Pipits and wagtails Motacillidae
> A M LC Topcka 6b0puna* Tree Pipit Anthus trivialis
24 A MV NT Jlusana 6u6puna*  Meadow Pipit Anthus pratensis
> A MV LC BojpiHa 666puia* Water Pipit Anthus spinoletta
2% A m LC IMoncka 6s6pua*  Tawny Pipit Anthus campestris
AR M LC Krbara X Western Yellow Mo tacilla flava
CTBPUMOMAIIKA Wiagtail
A mw  LC Tannmcxa " Grey Wagtall Motacilla cinerea
CTBPUMOMAILIKA
2 A R M LC Bsiia crepunonamka™  White Wagtail Mo tacilla alba
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YuHKOBU Finches Fringillidae

2 R MV LC OoukHoeeHaunHka™  Common Chaffinch  Fringilla coelebs

2 MV LC IMnannncka ynHka*  Brambling Fringilla m o ntifringilla

p2) R MV LC Yeperapka** Hawfinch Coccothrausies

coccothraustes
Pl w LC UYepaeHymika* Eurasian Bullfinch Pyrrhula pyrrhula
24 R MW IC 3eneHuka** E uropean Chloris ¢hloris
Greenfinch

pi R MV LC OGHKHOBeIig Common Linnet Linaria cannabina
KOHOIapue

% R MV LC I urnen** European Goldfinch  Carduelis carduelis

pal MV LC EmuoBa ckarus** Eurasian Siskin Spinus spinus
CHexuu oecapku  Longspurs Calcariidae

28 vV LC CHeskHa oBecapKa Snow Bunting Pk crrop henax

nivalis

OBecapkoBu Old World buntings ~ Emberizidae

- R M Lc UYepHoriasa Black_-headed Emberiza
oBecapka** Bunting melanocephala

20 R MV LC CuBa oBecapka** Corn Bunting Emberiza calandra

% DD V LC CHBoma]ia Rock Bunting Emberiza cia
oBecapKa

P2 R m rpaﬂMHCIia Ortolan Bunting Emberiza hortulana
oBecapka

23 R mw LC 3eHeHoryl*ila Cirl Bunting Emberiza cirlus
oBecapka

%3 MV LC Kbnra oBecapka* Y ellowhammer Emberiza citrinella

% MV LC Tpremkosa Reed Bunting Emberiza
OBecapKa schoeniclus

In the ITUCN red list registered species are
include in the following categories: EN - 2
species, VU - 6 species, NT - 9 species, LC -
224 species.

In the Red data book of the republic of
Bulgaria are included 88 species in the
following categories: EX - 4 species, CR - 21
species, VU - 39 species, EN - 24 species.

Discussion

The recent study presents the first
complete bird species checklist of the
municipality of Plovdiv. The number of the
bird species (248) ranks the city of Plovdiv
amongst the richest not only in Bulgaria but
also in Europe. The Maritsa River, the hills and
big city parks on the other hand contribute to
the high number of the breeding bird species
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(104) creating favourable breeding habitats.
Compared to Sofia the number of the breeders
is less but the study area is twice smaller as well
(lankov, 2005). In contrast with other animal
species, the fragmentation of natural and semi-
natural habitats does not create such an
insuperable obstacle to birds (Niemela et al.,
2009). From this point of view the Maritsa
River and the hills form specific island habitat
in the city centre and support conditions for a
number of breeding, wintering and migrating
bird species, offering them a place for breeding,
roosting and feeding. Most probably this is one
of the reasons to explain the high number of
wintering and migrating species recorded. The
number of the wintering and migrating bird
species in Sofia is respectively 118 and 217
(lankov, 2005). Considering not only the
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number of the species but also the number of
the population of a certain species, Plovdiv is
probably one of the most important places for
several of the species, not only on a national
but also on a European scale. The city supports
the largest wintering congregation site of the
Pygmy Cormorant (Microcarbo pygmaens) in
the inside of the country (Plachiyski et al., 2014,
Dobrev et al., in press), the largest wintering
congregation site of the Rook in Bulgaria and
Eastern Europe (Dobrev et al., 2014), as well as
the largest wintering congregation site for the
Long-eared owl in Bulgaria and south-eastern
Europe (Klimentova-Nikolova, 2014, Dobrev
et al., 2021). The diversity in the environment
and the microhabitats in the city most probably
support the high diversity of bird species. Some
species are in the IUCN Red List which
underlines the importance of the study area for
the bird diversity not only in Bulgaria but in
Europe, too. Three species (Eagle Owl, Lesser
Kestrel and Egyptian Vulture) have completely
extinct from the breeding avifauna of Plovdiv.
The reason for this is the urbanization and
growth of the city after the 1900. These species
have specific requirements for the selection of
nesting sites. In the past, the owl nested on the
rocks of the hills, which at that time lied in the
outskirts of the city, and are now in the city
centre. It is similar for the Egyptian Vulture
and the Lesser Kestrel. Three other species
(Great Crested Grebe, Garganey and
Ferruginous Duck) have extinct from the
breeding avifauna of the city, probably due to
habitat change, but can still be observed outside
breeding season.
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Abstract. Most of the materials in this paper were according to literature review, with some
new information included (about the species Meles meles and Felis silvestris, recently
registered at the rural areas of Plovdiv). A total of 38 species were known from the area of

Plovdiv city.
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Introduction

The mammals of the city of Plovdiv have
been studied for more than fifteen years. In
addition to their species composition, there is
data in the literature on their habitat distribution
and other aspects of their ecology.

This review article briefly presents all
identified species in the city and their registration
in different parts of the city — rural, suburban and
urban areas.

Material and Methods

Most of the materials in this paper were
according to literature review, with some new
information included (about the species Me/es
meles and Felis silvestris, recently registered at
the rural areas of Plovdiv). The literature survey
was according Georgiev (2006), Mollov et al.
(2009), Stoycheva et al. (2009), and Mollov &
Georgiev (2015).

Results and Discussion

A total of 38 species were known from the
area of Plovdiv city (Table 1).

The identified bat species in Plovdiv are 14
(42.4% of the known species of Bulgaria). Most
of the species were found in areas between
blocks of flats covered by tree vegetation and in
dense park woods with low anthropogenic

Bull. Nat. Hist. Mus. Plovdiv
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pressure.  Considering ultrasound  detector
records most abundant bat species are Nyctalus
noctula, Pipistrellus pipistrellus and P. kuh/li. The
rest of the species are relatively rare or are
seasonally abundant (as U7 w urinus, P. nathusi).

At the city center of Plovdiv some bat species
found proper roosting sites in buildings as
Pipistrellus kubli, Hypsugo savii and Nyctalus
noctula. One  hibernating individual  of
Pipistrellus #uhiii was found in a classroom of a
school.

The bat species found proper roosting sites in
inhabitable buildings (mainly blocks of flats)
crevices as Pipistrellus kublii, Hypsugo savii,
Nyctalus noctula, and Tadarida teniotis. All
species were registered by ultrasound detectors
passing trough or hunting in these areas with an
exception of Myo tis em arginatus /M. alcathoe.

From the terrestrial small mammals there are
15 species (33.3% of the known species of
Bulgaria) known till now in the city. The rodents
are on first place with 9 species, the insectivores
are 5, and Iepus capensis is the only
representative of the lagomorphs. The dormice
species are not registered in the city but
considering the suitable habitats in some parks
and river bank forests the Dryomys niteduia and
Glis glis can be expected there. Also it can be
supposed that Muscardinus avellanarins can be
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found at vineyards and other proper habitats
around the city.

The rocky and wood areas of the Plovdiv hills
are inhabited by Erinacens roumanicus,
Crocidura SPP., Lepus capensis, Scinrus vulgaris,
Microtus SP., Sylvaem us Sp., Martes foina. All bat
species were registered by ultrasound detectors
passing trough or hunting in these areas.

Data on species abundance and exact
distribution is scarce. It can be noted that in
pellets of Asio otus mostly Microtus arvalis -

complex are found. Most rich on species are the
hilly areas, open grasslands at suburban areas and
the banks of Maritza River along its stretch.

The invasive Myocastor coypus is distributed
all along the Maritza River.

Carnivores are represented by Martes foina in
all parts of the city (even in most central
urbanized area) and Vulpes vulpes, Canis aurens,
Mustela nivalis, Meles meles, and Felis silvestris
in the rural areas. The Maritza River is inhabited
by a constant population of Lx#ra lutra.

Table. 1. Mammal species registered in Plovdiv City.

Species

Utrban

Suburban Rural

Erinacens concolor
Talpaeunropea
Neomys anom alus
Crocidura lencodon
Crocidura suaveolens
Myotis blythii

Myotis emarginatus
Myo tis mystacinus-complex
Myo tis daubentonii
Eptesicus serotinus
Pipistrellus pipistrellns
Pipistrellus kuhlii
Pipistrellus pygm aeuns
Pipistrellus nathusii
Hypsugo savii
Nyctalus noctula
Nyctalus lasiopterns
Nyctalus leisleri
Vespertilio murinus
Barbastella barbaste llus
Plecotus sp.

Tadarida tenio tis
Lepus capensis

Martes foina

Mustela nivalis

Meles meles

Lutra lutra

Vulpes vulpes

+ +
- +

+ +
1 1 + + +
' 1 1 + + + + +

+ + + + +
1

+ + + + + + + +
+ + 4+ o+

1 + + + 1 +
+ + + + + + +
' 1 1 + +

+
+ + 4+ + + + 4+ +
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Felis silvestris

Scinrus vulgaris
Spermophillus citellns
Nannospalax lencodon
Microtus arvalis - complex
Arvico la terestris

Rattus norvegicus

Mus musculus

Sylvaem us sp.

Myocastor coypus

+ 4+ + + + +

+

+ 4+ + + + +

+

+ + 4+ + + + 4+ o+

Total species:

N
o
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Abstract. The city of Plovdiv has suitable conditions for wildlife due to the presence of a large
river and some seminatural and natural habitats. Abundant bat fauna with 20 species is
observed within the city limits. Bats could be found roosting in parks and rock crevices, as
well as near residential buildings. The presence of numerous bat colonies in close proximity to
a large human settlement would inevitably lead to conflicts. In this article, we present the
current state of the bat research in Plovdiv, the threats they face, and the current efforts
towards their conservation. The major threats to bat populations in Plovdiv are roost
destruction, disturbance, and injuries. Currently, the main efforts towards bat conservation are
focused on information campaigns and to a lesser extent - physical removal and rehabilitation
of threatened bats. We suggest that further actions such as the establishment of a rescue team,
frequent monitoring, installation of bat-friendly structures in buildings, and better
coordination between institutions should be taken to increase the tolerance and ensure the

safe co-inhabitancy between bats and humans in Plovdiv.

Key words: Chiroptera, Plovdiv, bats, conservation, urban fauna.

Introduction

Plovdiv is the second largest city in
Bulgaria, located on an area of 102 km? in the
Upper Thracian Valley, Southern Bulgaria
(Plovdiv Municipality, 2021). Although for the
most part, Plovdiv is a compact highly
urbanized space, large green areas are located
within the city. The “Otdih i Kultura” park,
“Lauta” park, and the “Tsar-Simeonova
Gradina” park are providing valuable natural
habitats. The large Maritsa River flows thru the
city and lush vegetation could be found around
the river banks. The rowing canal - a water area
with a length of 2.2 km is located near the river
(Plovdiv. Municipality, 2021). The most
characteristic features of Plovdiv are its six hills

Bull. Nat. Hist. Mus. Plovdiv
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- the so-called “Tepeta”. The hills are formed in
syenite rocks, contain areas with well-preserved
broadleaf forest, and 3 of them (“Danov halm”,
“Mladezhki  halm”, and “Halm na
Osvoboditelite”) are declared protected areas
(Georgiev, 1996). The presence of natural rock
cliffs, wetlands, as well as spacious parks, make
Plovdiv a suitable habitat for various animals,
including several species of bats. From the 33
bat species in Bulgaria, 20 could be found
around the city of Plovdiv (Benda et al., 2003;
Mollov & Georgiev, 2015; Stoycheva et al.,
2009; Tilova et al., 2003).

The current research shows, that bats are
adapting well to urban dwelling and their
species richness is increasing towards the urba-
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nized areas, compared with the rural areas
outside of the city (Mollov et al., 2009). This
could be explained by the dominance of
agricultural land outside the city, which makes
the urban landscape one of the few places with
preserved woodland and available roosting
spaces and feeding areas (Mollov et al., 2009).
The presence of numerous bat colonies in close
proximity to a large human settlement ensures
an inevitable contact between the two groups.
Observations of bats from Plovdiv are
constantly reported to local authorities or
conservation NGOs, mainly from citizens'
signals about distressed individuals and roosting
colonies near homes. There are data available
on conflicts between bats and people and the
threats the urban bat populations are facing. In
addition, citizen science platforms are gathering
data on bats in the city (i.e. iNaturalist). So far,
these data haven’t been published, which
prevents the possibility of being analysed and
used for future conservation actions. The
purpose of this article is to summarize and
systematize the available information about bats
in Plovdiv, provide additional data on
observations, and discuss the main threats to
bat populations and the possibilities for their
conservation.

Materials and Methods

We performed an extensive review of the
available literature sources on bats in the city of
Plovdiv only considering the urbanized area
(Fig. 1). We looked into known search engines
(for example “Google Scholar”) for the
keywords “Chiroptera”, “bats”, “Plovdiv”,
“Thracian Valley” and combinations among
them in both Bulgarian and English. We also
checked the citizen science platform iNaturalist
(2021) for observations of bats in Plovdiv.

We gathered original data from direct
observations of bats and traces of their activity
(qguano, insect remains, skulls, etc) in the period
2010 - 2021. We used the following methods
for the targeted study of bats: direct visual
observations,  roost  search, ultrasound
recordings, capturing with mist nets. We used
field guides (Dietz & von Helversen, 2004,
Dietz & Kiefer, 2016) to identify the observed
bats. Where possible we photographed the
observed individuals in their roosts. On few
occasions, we captured bats with mist nets. The
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mist nets were placed in a suitable habitat at
dusk and remained open for 3 hours. All
captured bats were released after identification.

We operated under permits No
524/03.06.2013; No 591/22.07.2014; No
645/13.08.2015; No 827/19.03.2020. We

followed the research techniques and safety
protocols, described by Kunz & Parsons
(2009). In addition, we collected information
about bat presence and reports of bats in
distress from the database of the non-
governmental organization (NGO) Green
Balkans (Green Balkans, 2021a).

We did ultrasound recording on several places
with a variety of habitats (open areas, areas with
shrubs, deciduous and mixed forests, etc.) or
places concentrating high bat diversity (reservoirs,
swarming sites). Records were conducted in fair
weather conditions only. We used bat detector
“Petterson  Tranquillity”, with time expansion
factor 10, in automatic recording mode and inter
shaft 320 ms. The transformed audio files were
recorded in wave format on an Olympus LS11E
digital recorder. The specialized software
“BatSound”, version 3.1 was used for the analysis
of the sonograms. To determine the sounds,
various parameters were measured, such as peak
frequency, the frequency with minimum and
maximum energy, duration, the interval between
sounds. As the method of analysing sounds has its
limitations and in some cases does not allow
accurate identification by species (due to natural
overlap in the characteristics of sounds emitted by
two or more species), the possible species
(combinations of species to which the sound
belongs) are indicated, for example, “Nyczalus
leisteri (Kuhl, 1817) or Vespertilio murinus
Linnaeus, 1758 or “Pjpistrelius pygmaens
(Leach, 1825) or Miniopterus schreibersii
(Kuhl, 1817)”, in addition to commenting and
assessing whether the habitats are suitable for
any of the species. We analyzed spatial data and
created maps using Orange software (Demsar
et al., 2013). Part of our data are published for
the management plans of the 3 natural
landmarks (Dimov, 2017; Dimitrov et al,
2015). Our raw data are deposited in an online
repository Figshare and available upon request
at the following address:

(https:/ / figshare.com/ projects/ Research_and_conservatio
n_of_Bats_Mammalia_Chiroptera_in_Plovdiv_urban_area
_current_state_and_future_perspectives/ 127790).



Results

We found 12 relevant publications on the
topic of the bat fauna in the city of Plovdiv,
published after 2003. The records earlier than
2003 are systematized by Benda et al. (2003).
From the publications, mentioning bats, 9 are
peer-reviewed, and 3 are management plans.
The typical specimen for the species Myo #is
mystacinns  bulgaricns  Heinrich, 1936 s
described from the city (Heinrich, 1936), later
to be accepted as a synonym of M. mystacinns
anrascens Kusjakin, 1935 (Benda et al., 2003).
The most significant original research on bats
in the city of Plovdiv is done by Stoycheva et al.
(2009), which applied different methods of
fieldwork and confirmed the presence of 14
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species of bats. A big hibernaculum of the
common noctule bat (Nyctalus noctula
(Schreber, 1774)) was discovered under a
bridge in 2005 (Tilova et al., 2008). The latest
records on bats in the city are known from the
research on the action plans of the protected
areas of the hills “Danov halm”, “Mladezhki
halm” and “Halm na Osvoboditelite” (Dimov,
2017, Dimitrov et al., 2015). From the articles
that present original research and new data on
bats from Plovdiv, 2 studies (Tilova et al., 2008,
Simov et al., 2006) mention only one species -
Nyctalus noctula. The Systematized research of
species diversity, based on literature data and new
reports and their conservation status (IUCN, 2021,
Golemanski et al., 2011) is presented in Table 1.

Table 1. Diversity of bats in Plovdiv, their conservation status globally (GL), in Europe (EU), and
Bulgaria (BG), and the source of records. *IUCN status - LC = least concern, NT = Near threatened, VU
= Vulnerable, DD = Data deficient. **Source of observation - Benda et al. (2003) (B03), Tilova et al. (2005)
(ETO5), Stoycheva et al. (2009) (SS09), Authors’ observations (AP, SD) and Green Balkans database (GB).

Species TUCN* Source**

Gl EU BG
Molossidae
European free-tailed bat (Tadarida tenio tis (Rafinesque, 1814)) LC LC DD SS09 AP, SD
Rhinolophidae
Greater Horseshoe Bat (Rhéno lophus ferrumeauinum (Schreber, 1774)) LC NT NT BO3
Vespertilionidae
Western Barbastelle (Barbastella barbastellus (Schreber, 1774)) NT VU VU B03
Greater Mouse-eared Bat (Myo #is my0 tis (Borkhausen, 1797)) LC LC NT BO03
Lesser Mouse-eared Myotis (Myo #is blythii Tomes, 1857) LC NT NT BO03,SS09
Geoffroy's Bat (Myo tis em arginatus (E. Geoffroy Saint-Hilaire, 1806)) LC LC VU  SS09
Steppe Whiskered Bat (Myo #is aurascens (Kuhl, 1817)) LC LC - B03
Whiskered bat (Myo tis mystacinus conrplex) LC LC - ETO05
Daubenton's Myotis (Myo tis daubento nii (Kuhl, 1817)) LC LC - SS09
Common Pipistrelle (Pipistre llus pipistre llus) LC LC LC B03, SS09, AP, GB
Soprano Pipistrelle (Pipistrellus pygm aeus (Leach, 1825)) LC LC - SS09,
Nathusius' Pipistrelle (Pipistre lius nathusii (Keyserling & Blasius, 1839)) LC LC LC  SS09, GB, AP
Kuhl's Pipistrelle (Pipistre lius kuhiii Kuhl, 1817) LC LC - ETO5, SS09, GB, AP
Savi's Pipistrelle (Hypsugo savii Bonaparte, 1837) LC LC LC SS09 SD,GB
Serotine bat (Epzesicus serotinus (Schreber, 1774)) LC LC LC BO03,SS09,
Common noctule (Nyczalus noctula) LC LC LC BO03,SS09, AP,GB
Giant Noctule (Nyczalus lasiop terns (Schreber, 1780)) VU DD VU BO03
Lesser noctule bat (Nyczalus leisleri, (Kuhl, 1817)) LC LC VU BO03,SS09
Gray Big-eared Bat (Pleco tus anstriacus (3.B. Fischer, 1829)) NT NT LC  SS09 AP
Particoloured Bat (Iespertilio murinus, Linnaeus, 1758) LC LC LC  SS09, GB
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There are 20 species of bats, reported for  Although the free-tailed bat (Tadarida tenio tis)
the city of Plovdiv (Table 1). The species - is well-known in the city from acoustic records,
Barbastella barbastellus, Nyctalus lasiopterns  the species hasn’t been reported from direct
and Rhinolophus ferrumequinum are reported — observations up to now. We report one
only once and haven’t been confirmed in individual inside a rock crevice at the
recent studies. The most common species is the  “Trihalmie” area in the city center. The crevice
common noctule bat (Nyctalns noctula), is a part of a popular rock climbing route. We
reported as widespread by Stoycheva et al. observed one individual of Hypsugo savii in the
(2009), and frequently observed by citizens. same crevice in a different period. There are
The pipistrelles (P. pspistrelius, P. pygmaens, P.  few records of maternity colonies in Plovdiv,
kuplii) and the serotine bat (Epzesicus  one colony of Hypsugo savii (Stoycheva et al.,
serotinus) are also widespread. Due to the  2009), one colony of Pjpistre/lus #uhli, and one
limitations of the method of acoustic surveys, record of P. papistrelius. The rest of the
some taxa are not identified to species level. observations of summer colonies are not
They remain in our records as a complex of  confirmed to species (for example - a summer
species with similar characteristics, for example  colony of 50 small vespertilionid bats in the
Nyctalus — noctula/lasiopterus, — Pipistrellns  “Hadzhi Asan” quarter of town). There are
nathusii/ kubli and N. noctula/N. leisleri /1. almost no data on the size of the populations
murinus | E. serotinus. The observations with  for any of the species. An exception is the
known locations are presented in Fig. 1. information, presented in Tilova et al. (2008).
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Fig. 1. Known locations of bats in Plovdiv City.

Although there are many signals not recorded in a database. The most
regarding bats in Plovdiv, very few of them  significant threat for bats is roost destruction
are properly recorded as most are lacking  during construction works as it could affect a
details such as location, caller 1D, or photos. large number of individuals. The most famous
The signals are received by nature case of bat colony damaged by construction
conservation NGOs, operating in the city works is described in detail by Tilova et al.
(Green Balkans). Some of the situations, for ~ (2008) when more than a thousand bats had to
example, a signal, that a bat flew into a house, be relocated due to the destruction of their
resolve naturally with the bat escaping, and are  roost. The best documented threat are injuries
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(N = 54). We have records of 54 bats from
Plovdiv, admitted for rehabilitation at the
Wildlife Rescue Centre in Stara Zagora,
between the years 2010 and 2021 (Green
Balkans, 2021a). However, there are no details
on the origin of their injuries. Another issue

Deleva &Pavlova

occurs when a bat colony is roosting very
close to humans (on a balcony, attic, etc.).
Then people want to get rid of bats due to
fear of contamination and diseases. In Table 2
we present the documented cases of human
bat conflicts and injured bats.

Table 2. Documented threats to bats in Plovdiv City.

Case

Number of documented events

Roosts destroyed by construction works
Conflict with a colony in a home

Bat entering a home or office

Bats in rock climbing routes

Injured/ distressed bat

1
3
1
2
54

The measures taken towards the
conservation of bats are a large-scale information
campaign, including public events (Green Balkans,
2021b) and informational materials Green Balkans,
2021c). Another conservation action is the
placement of 18 bat houses on trees in the
“Mladezhki halm” area (Stoycheva, 2011).
Volunteers from local conservation NGOs
(Green Balkans) are answering signals for
problematic bat colonies, trying to resolve the

conflicts without moving the bats. Based on the
limited capacity and the complication of the
situation, this action is limited to the most urgent
cases. In Fig. 2 we present photographs from
rescue operations of distressed bats. The
responsible institution for protected species such as
bats is the Regional Inspectorate of Environment
and Water (RIEW) Plovdiv. The RIEW is often
relying on support from NGOs, especially for cases
that need consultation from experts.

Fig. 2. Bat observations in Plovdiv: 1. Pleco tus anstriacus roosting in a bunker; 2. Pipistre llus
pipistrellus, found in a house; 3. A juvenile bat, found in a house; 4. Bat roost in a crack on a
balcony. 5. Nyctalus noctula., found on the ground in a park; 6. Lactating female Pjpistre ius
pipistrellus With a pup. 7. Tadarida tenio tis roosting in a rock crevice. 8. Pipistrellus kuhii found in
a house. Photo credit: Green Balkans.
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Discussion

Although urbanization is often regarded as
a major threat to wildlife, our data show that
bat fauna in Plovdiv is abundant and thriving in
the city environment. Urbanization might
provide advantages for some species of bats, as
they find more suitable roosts, food sources,
warmer environments, and experience less
predation (Ancillotto et al., 2015; Voigt et al.,
2015; Mollov et al., 2009). Some species of bats,
such as the forest-dwelling Plecozus austriacus
and Barbastella barbastellus are likely inhabiting
the city due to the destruction of suitable
habitats nearby as the Plovdiv hills and parks
are one of the last remains of the once
abundant lowland forests in the area. Other
species, such as the noctule, the serotine bat,
and the pipistrelles are rock-dwellers, that find
suitable roosts in the cracks between the
numerous old soviet buildings. The pipistrelle
bats are synanthropic species that most likely
inhabit Plovdiv all year round (Godlevska et al.,
2020, Paunovi¢ et al., 2016; Benda et al., 2016;
Juste et al.,, 2016). The common noctule bat,
which roosts in buildings and structures is a
migratory species that breeds in Ukraine and
uses Bulgaria as a wintering place (Csorba et al.,
2016). As bats are becoming well-adapted to
synanthropic life, and at the same time their
natural habitats are being destroyed at an
alarming rate, bats and humans will remain
coexisting in the urban environment for the
unforeseeable future.

The observation of Hypsugo savii and
Tadarida tenio tis on a rock climbing route hints
at the excellent opportunity to expand the
knowledge on rock-dwelling bat species, by
using the approach of rock climbing. This
practice is already initiated in other countries
(Davis et al., 2017) and the experience could be
applied in Plovdiv as rock climbing is very
popular in the city (Stoyanov, 2021). If such
initiative is taken, a thoughtful and delicate
diplomatic approach is needed to ensure the
balance between recreational activities and
conservation. We need to make sure that we are
learning from past mistakes as in previous
attempts to preserve rock-dwelling fauna,
prohibitions lead to conflicts and withdrawal of
the climbing community from conservation
activities (Petrov, 2011). Outdoor activities and
rock climbing could provide invaluable
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information on the distribution of bats and
other rock fauna, where standard research
methods are not applicable, and we should use
this opportunity, especially with the fast-
developing features of citizen science platforms.

As encounters between bats and people
are getting more frequent, it is urgent to take
targeted, specific and sustainable measures to
ensure the resolving of any current and future
conflicts. The information campaign called
“Bat Night” is slowly achieving its goals and
the attitudes of people toward bats are
becoming more positive. Some of the signals in
our database are from concerned citizens, who
found a bat and want to help it. Yet, if
inconvenience or financial loss is involved,
people are much less likely to protect bats.
People, who are planning construction work in
their homes are less than happy when presented
with the information that bats should not be
removed. Up to now, such cases are rarely
resolved and information about outcomes is
missing. All bat species in Bulgaria are
protected by law (MOEW, 2018), and their
killing, destruction of roosts, and disturbance
are strictly prohibited. Unfortunately, the
protection remains mostly on paper and it is
rarely enforced. There is a complete lack of
monitoring and control over the presence of
bats in urban zones, and there are no protocols
for their safe relocation. If measures are not
taken, a large number of bats could be
annihilated during the planned remediation of
the panel buildings, or during other renovation
works, as it already happens in other parts of
the country (Dnevnik, 2017). As the planned
extensive campaign of building restoration is
approaching, there is an urgent need for a
capable administrative structure, which would
make sure the work is executed safely and
would potentially rescue threatened bat
colonies. As synanthropic bats are not likely to
move away and their presence in Plovdiv is
providing valuable ecosystem service as pest-
control (Kunz et al., 2011), we need to make
sure that we do not deprive them of their
roosts. Future construction works and
renovations should be executed, following the
established standards of bat-friendly buildings
(Marnell & Presetnik, 2010). The joint efforts
of institutions to promote tolerance and
understanding will not only benefit bats but



also ensure that Plovdiv will become a
sustainable and green city, which could serve as
an example and admiration.

Conclusions

Plovdiv has a very rich bat fauna, and
some of the species are roosting very close to
human homes. To mitigate any conflicts and
ensure the safe con-inhabitancy, we need to
plan and take conservation actions. The
destruction of bat colonies during construction
is the gravest threat that we are aware of and
should be addressed immediately. We suggest
that governmental institutions work together
with experts and nature conservation NGO’s
and find a solution to this problem. The loss of
available roosts is another certain threat that bat
colonies will face if actions are not taken, due
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to the removal of the cracks of the old soviet-
style buildings. Currently, there are no data on
the populations' size of bat species, the most
important roosts, threats, or any seasonal
changes, which prevents any reasonable action
towards their conservation. In Table 3 we
present the current and potential threats that
bats in Plovdiv are facing and propose actions
to address each issue. Finally, we express the
need for a qualified research and rescue team to
be formed, to be able to adequately monitor bat
colonies and help distressed individuals.
However, bat research is related to serious
health hazards and only individuals who fulfill
all requirements, namely - relevant education,
skills, experience, up-to-date rabies vaccinations,
and a valid research permit, should be allowed
to handle bats.

Table 3. Threats towards bats in Plovdiv City and recommended conservation actions.

Threats

Conservation actions

Killing of bats during renovation works

Disturbance  during  vulnerable
(reproduction or hibernation)

periods

Loss of roosts in man-made structures, due to
renovation/ demolition

Loss of forest habitats due to the reduction of the
large urban and suburban parks

Lack of knowledge on species
population size, dynamics, and threats.

diversity,

Disturbance of bats in natural rock roosts

Lack of tolerance and prejudice towards bats in the cities

Ilegal killing, handling, and keeping of bats

Predation by house cats

Safely removal and relocation of bats by
qualified experts. Information campaign
among construction companies.

If the presence of a maternity/ hibernation
colony is confirmed, construction work or
other disturbance is to be postponed.

Construction of alternative roosts. Establishment of
rules for bat-friendly construction. Placing of
compensatory bat boxes near destroyed roosts.

Compensatory afforestation. Preservation of
biotope trees. Placing bat houses where trees
are not suitable roosts.

Establishment of a monitoring program.
Popularization of citizen science as a tool for bat
research and conservation. Keeping meticulous and
detailed records for accidents and injury reports.

Information campaign and encouragement of
collaboration projects, involving outdoor enthusiasts.

Information campaign.

Penalties, according to legislation. Control by
RIEW.

Reducing the population of feral cats.
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Abstract. In recent years, over-exploitation, urbanization, pollution, removal of riparian vegetation,
among other human activities, threaten some of the richest ecosystems - rivers. Many vertebrates are
the first to feel the effects of the negative impact and are forced to leave the modified, uninhabitable
habitats. A comprehensive study of vertebrates on the Maritsa River has not been conducted for more
than 10 years. This study provides new data on the species composition and distribution of the
vertebrates along the Maritsa River in the city of Plovdiv.

Key words: Maritsa River, vertebrates, fish, amphibians, reptiles, birds, mammals, river

ecosystem.

Introduction

In this century, cities around the world
continue to change to meet the needs of a
growing population. As of 2014, 54% of the
world's population lives in cities and one of the
biggest challenges of the 21st century is
managing urban growth (Singh, 2013).

Urbanization is evolving so fast that animals
cannot adapt in time. Their habitats are
destroyed or they leave them on their own,
driven out by human activity. Mollov et al.
(2009) argue that urbanization is often the
cause of the extinction of native species and
has a complex impact on the biodiversity of the
area. It can affect species richness positively or
negatively.

As Leopold (1968) writes, of all the changes
in the landscape caused by land use affecting
the hydrobiology of an area, urbanization is the
strongest. One of the most sensitive organisms
to changes, caused by urbanization s
vertebrates. Due to their size and biology, it is
possible to notice their absence in places where

Bull. Nat. Hist. Mus. Plovdiv
http:/ / rnhm.org/ en/

hundreds of representatives of a certain group
are usually present. Many vertebrate species
also inhabit the Maritsa River in the Plovdiv
area (Georgiev et al., 2015; Mollov & Georgiev,
2015). Many waterfowl spend the winter in the
Maritsa River, many of which are globally
endangered and rare (Kostadinova &
Gramatikov, 2007). Changes along the river in
Plovdiv City can lead to the loss or change of
species and habitats, as well as in ecosystem
conditions (Georgiev et al., 2015). In the past,
episodic studies of vertebrate fauna have been
conducted in the Maritsa River, near Plovdiv
(Georgiev et al., 2015; Mollov & Georgiev,
2015; Gecheva et al., 2011, etc.). However, the
rapid growth rate of urbanization and the
increase in anthropogenic pressure require
updating the data on the current state of
vertebrate fauna. The ecology of certain species
requires seasonal research for more complete
and  accurate  information. A  better
understanding of the ecological processes on
which the species composition and distribution

Regional Natural History Museum — Plovdiv
University of Plovdiv Publishing House
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of vertebrates in urban conditions depends is
necessary for making adequate decisions for the
protection and management of the urban
environment, which determines the relevance
of the current work.

Materials and Methods

The main method for determining the
species composition of vertebrates in the study
area is through linear transects (Gregory et al.,
2004) on the northern and southern banks of
the Maritsa River in the study area.

The study of different classes of animals is
carried out by different methods, depending on
their characteristics. Underwater animal traps have
been used for the fish (Pisces) (Bock et al., 2009).

In the period 01.12.2019 - 31.08.2020 a survey
was conducted with 64 fishermen in order to
obtain additional information about the species
composition of fish found in the study area.

For the amphibians (Amphibia) and the
reptiles (Reptilia), animal underwater traps were
used (Bock et al., 2009) and direct linear transect
observations with coordinate surveys (Tsankov
et al., 2014). Amphibians and reptiles are visually
identified using the works of Biserkov et al.
(2007) and Tsankov et al. (2014). In some cases,
registered amphibians and reptiles were caught
by hand or with the help of a net for their more
precise determination and released at the same
place. Some of the individuals are identified by
the sounds they make, their eggs or larvae, skin-
sheds.

For the birds (Aves), direct observations on
a linear transect were used, recognizing the
species by the songs of the male individuals
during the breeding season. The birds were
divided into three types: nesting (permanent),

wintering and migrating (after Kostadinova &
Gramatikov, 2007).

For the mammals (Mammalia), direct
observations and recognition of traces of vital
activity (steps, tracks, feces, food remains) by linear
transect were used (after Popov et al. 2007).

For the purposes of the current work we
also used data from fishing competitions

organized by “Olympic 2002” Fishing
Association.
The geographical coordinates of each

individual were recorded on site with the
SmartBirds Pro (2020) application.

ArcGIS 10.2 software was used to create
the maps (ESRI, 2014). The Fauna Europaea
database (deJong et al, 2014) was used for the
current names of the species.

The field work in the present study was
conducted at Maritsa River in Plovdiv City,
between Adata Island and the protected area
"Noshtuvka na malak kormoran". The territory
is a protected area under Directive 92/ 43/ EEC
on the conservation of natural habitats and of
wild fauna and flora (NATURA 2000) and
Directive 2009/ 147/ EC on the conservation of
wild birds. The study period was from October
2019 to September 2020.

Results and Discussion

During the current study we identified 103
vertebrate species, of which 7 were new to the
area (3 reptiles and 4 mammals).

Pisces

During the research in the studied area 4 species
of fish from 3 families were recorded, which is 1.9%
of the Bulgarian freshwater ichthyofauna (Karapetkova
&Zhivkov, 1995) (Table 1).

Table 1. Results of the conducted research for the species composition of the fish in the

Maritsa River in the city of Plovdiv.

Previous studies Surveys of fishermen Data from
Species Geogevetd 015 - 1y o ber 2019 - SPI08 cpen srudy

Mollov & Georgiev, August 2020) competitions

2015) (2018-2019)

Cyprinidae
Barbus cyclolepis + + + +
Psendorasbora parva + - R
Carassius gibelio + +
Cyprinus carpio +
Rutilus rutilus + - -
Rhodeus sericens amarus + - +
Gobio gobio + + -
Alburnus alburnus + +

I
()



Leuciscus cephalns
Leuciscus borysthenicus
Chondmstomavardarense
Vimba melanops
Aspius aspins
Chondrostoma nasus
Crenopharyngodon idella
Scardinins erythrophthabnus
Vimba vimba

Tinca tinca

Carassins anratus
Carassins carassins
Hypophtalmychtys sp.
Rutilus rutilus mariza
Anguillidae

Anguilla angnilla
Cobitidae

Co bitis taenia
Centrarchidae
Lepomis gibbosus
Salmonidae

Salmo trutta

Cottidae

Cottus gobio

Percidae

Sander lucioperca
Siluridae

Silurus glanis

Clarias gariepinus
Esocidae

Esox lucins

Gobiidae

Proterorchinus mamorains
Poeciliidae

Gam busia affinis holbroo ki

o+t

o+

+
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We received up-to-date data on the species
composition of the ichthyofauna in the region from
the aquatic traps and the surveys with fishermen.
Aquatic traps caught the following species: Barbus
cyclolepis, Cobitis taenia, Rhodeus sericens am arus
and  Proterorchinus marmoratus. The survey
conducted with fishermen in the area, as well as
data from the fishing competitions, complemented
the current picture of the fish species in the area. It
is noteworthy that among the species that have not
been recorded recently is the European eel
(Angnilla anguilla). 1t is mentioned as part of the
ichthyofauna of Plovdiv by Mollov & Georgiev
(2015).

Species not mentioned in the literature so far
are fish such as Chondrostoma nasus, Scardinius
erythrophthalmus and Vimba vimba, Which can
also be found in the IUCN Red List. According to
fishermen, the Scardinins erythrophthalmus can
often be confused with the almost identical Ryzius
rutilus. Another similar case is formed by the data
on Cyprinus carpio. According to other fishermen,
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the carp caught in this part of the Maritsa River are
actually species used for stocking.

Amphibia &Rep tilia

During the research, in the study area were
found 1 species of amphibians from 1 family, which is
556% of the amphibian fauna of Bulgaria and 10
species of reptiles from 4 families, which is 27.78% of
the reptiles in Bulgaria (Biserkov et al., 2007) (Table 2).
The table shows the species composition of
amphibians and reptiles in the Maritsa River in
Plovdiv.

The two species of toads (Bx#fo bufo and
Bufotes viridis) were not found on the river
banks, but in the immediate vicinity of the
Rowing Canal - Plovdiv. We assume that they
are also found along the river banks.

Compared to previous studies, a decrease in
the species composition of amphibians has been
observed. From all of the anurans listed in Table 2,
only one was recorded in the study area - the Marsh
Frog (Pelophylax ridibundus). It is possible that the
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increased pollution and the decrease in the species
composition of amphibians are related.

Three new reptile species have been recorded
in the study area - Dolichophis caspins and

Zamenis longissimus. The third species is the

invasive yellow-eared slider (Trachemys scripta
scripta). Two individuals were spotted on an island
near the bridge next to the Gerdjika Hotel. The
red-eared slider (Trachemys scripta elegans) Was

Aves

We recorded 77 species of birds from 42
families in the study area, which is 18.83% of the
birds in Bulgaria (BUNARCO, 2009) (Table 3).

also observed in a spill off the island of Adata. At
this stage there is no data to breed in the area.
Distribution maps of the recorded species of
amphibians and reptiles are given in Appendix 1.

Table 2. Species composition of the amphibians and reptiles in the Maritsa River in the city of Plovdiv.

Species

Previous studies Georgiev et al.
2015; Mollov & Georgiev, 2015)

Current study

Amphibia
Bufonidae

Bufo bufo

Bufotes viridis
Pelobatidae
Pelobates syriacus
Hylidae

Hyla o rientalis
Ranidae

Pelophylax ridibundus
Rana dalm atina
Reptilia

Emydidae

Enys orbicularis
Trachemys scrptascripta
Trachenys scnpta elegans
Colubridae
Dolichophis caspins
Natrix natrix
Natrix tesse llata
Zamenis longissin us
Lacertidae

Lacerta viridis
Podarcis tanricus
Gekkonidae

Medio dactylus kotschyi rumelicus

+ +

+ 4+ + +

+ +

Table 3. Species composition of the birds at Maritsa River in the city of Plovdiv.

Species

Previous studies

(Georgiev et al. 2015; Mollov & Georgiev, 2015)

Cutrent study

Podicipedidae
Podiceps cristatus
Tachybap tus rufico lis
Phalacrocoracidae
Microcarbo carbo

Microcarbo pygmaens

+
+



Ardeidae
Nycticorax nycticorax
Ixobrychus minutus
Egretta gargetta
Egretta alba

Ardea cinerea
Anatidae

Anas platyrhynchos
Anas querquednla
Anas crecca

Anas penelope
Cygnus cygnus
Cygnus olor
Accipitridae
Accipiter nisus
Buteo buteo
Accipiter gentilis
Falconidae

Falco tinnunculus
Phasianidae

Perdix perdix
Rallidae

Fulica atra
Gallinnla chloropus
Haematopodidae
Haem atopus ostralegus
Scolopacidae
Actitis hypoleucos
Gallinago gallinago
Tringa ochropus
Laridae

Larus michabellis
Larus argentatus
Sternidae

Sterna hirundo
Columbidae

Columba palumbus
Streptopelia turtur
Streptopelia decaocto
Strigidae

Otus scops
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Athene noctua + _
Alcedinidae

Alcedo atthis + +
Meropidae

Merops apiaster + +
Coraciidae

Coracias garrulns + -
Upupidae

Upupaepops + +
Picidae
Jynxtorquilla
Picus viridis
Picus canus

Dendrocopos major

+ o+

Dendrocopos minor -

Dendrocopos syriacus + -

J’_

Dryocopus martins -
Hirundinidae

Rip aria rip aria +
Hirundo rustica -
Delichon urbica -

Hirundo daurica -

+ + + + +

Ptyonoprogne rupestris -
Laniidae

Lanius collurio +

J’_

Lanius minor - +
Troglodytidae

Troglodytes troglodytes + +
Muscicapidae

Erithacus rubecula - +
Luscinia megarhynchos + +
Phoenicurus ochruros - +

Saxicola torquata

+ o+

Muscicapa striata
Ficedula albico llis - +
Turdidae

Turdus merula

J’_
J’_

Turdus viscivorus + -
Acrocephalidae
Acrocephalus palustris + .

Acrocephalus arundinacens + -
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Sylviidae

Hippo lais o livetorum
Hippo lais pallida
Sylvia atric apilla
Sylvia communis
Sylvia currnca
Aegithalidae
Aegithalo s ¢candatus
Paridae

Parus m ajor
Cyanistes caernleus
Poecile montanus
Poecile palustris
Rem iz pendnlinus
Sittidae

Sitta europaea
Emberizidae
Emberiza cirlus
Emberiza calandra
Fringillidae
Fringilla coelebs
Carduelis carduelis
Coccothranstes coccothranstes
Carduelis chloris
Sturnidae

Sturnus vulgaris
Oriolidae

Ovio lus orio lus
Passeridae

Passer domesticus
Passer montanus
Corvidae

Garrulus glandarins
Picapica

Corvus monedula
Corvus frugilegus
Corvus cornix
Phylloscopidae
Phylloscopus collybita
Alaudidae

Galerida cristata
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Motacillidae
Anthus spino letta
Mo tacilla alba

Mo tacilla cinerea
Mo tacilla flava
Apodidae

Apus melba

Apus pallidus
Apus apus
Charadriidae
Charadrins dubins
Ciconiidae
Ciconia ciconia
Cinclidae

Cinclus cinclus

+ + + +

+ o+

Among the species of conservation
importance is Microcarbo pygm aens, for which
the protected area “Noshtuvka na malyk
kormoran” has been declared, as well as a large
part of the birds wintering in the river. In 2014,
the globally endangered and protected Branza
rufico llis Was even spotted in the study area by
the director of the Regional Natural History
Museum - Plovdiv, Dr. Ognyan Todorov. The
bird was not noted by any of the methods we
used to determine the species composition of
birds on the Maritsa River in Plovdiv and
therefore is not present in Table 3.

Fifty eight of the identified bird species
are present in Annex Il of the Bulgarian
Biodiversity Act, 13 are categorized as
“endangered” or “vulnerable” in the Red Data
Book of the Republic of Bulgaria, and 42 are
included in Directive 2009/147/EC on the
conservation of wild birds. Being a large river,
the Maritsa attracts many important species for
conservation and their monitoring is important.

There are several places of conservation
importance for birds in the study area:

- Protected area “Noshtuvka na malyk
kormoran”, which since 2006 is a resting place
for the globally endangered and protected
species Microcarbo pygmaens - the western
border of the study area,;

- The colonies Merops apiaster and
Riparia riparia, located to the east of the
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protected “Noshtuvka
kormoran”.

Adata Island, where migrating
cormorants currently use for rest - the eastern
border of the study area.

The change in the resting site of the
cormorants was announced by the Bulgarian
Society for the Protection of Birds (BSPB) at
the end of 2019 and confirmed during the mid-
winter survey of wild birds in February 2020, in
which we also took part. It is assumed that the
reason for the change of the resting site is the
disturbance by hunters and fishermen, as well
as heavy traffic on the adjacent road.

No new bird species were found in the
study area. Still, there were some interesting
observations. A lone male species _Anas
penelope, Which is not typical of the country's
wintering species, was found in May in the
urban part of the study area (near the bridge
next to the “Gerdjika” Hotel).

During the mid-winter survey of wild
birds, a decrease in the number of wintering
species along the Maritsa River in the study area
was recorded. Even near the Adata Island,
where species such as the endangered Anas
strepera Were previously observed, in this year's
study, there were only Microcarbo pygmaens,
Anas crecca and few Mo tacilla cinerea.

Decline is found not only in wintering
birds. Compared to the literature, the species

area na  malyk



composition of all birds is significantly reduced.
Reasons for this may be increased urbanization,
pollution, human disturbance and the warmer
winter in the country. At the end of the winter we
also managed to see Pia pwa feeding on
cormorant carcasses. The distance and condition of
the carcass did not allow to determine the type of
cormorant. In the spring of 2020, the research was
hampered by quarantine imposed by the COVID-
19 pandemic. However, several species such as

Petrov &Mollov

Ficedula albicollis were identified during the
migratory season.

Mam m alia

Eleven species of mammals from 8
families were identified in the study area, which
is 10.89% of the mammals in Bulgaria (Popov
et al., 2007) (Table 4). Distribution maps of the
recorded species of mammals are given in
Appendix 1.

Table 4. Species composition of mammals along the Maritsa River in the city of Plovdiv.

Species

Previous studies
(Georgiev et al. 2015; Mollov &  Current study
Georgiev, 2015)

Soricidae

Neomys fodiens
Crocidura suaveolens
Mustelidae

Lutra lutra

Cricetidae

Arvicola terrestris
Myocastoridae
Myocastor coypus
Vespertilionidae
Nyctalns noctula
Pipistrellus kubli
Pipistrellus pipistrellus
Hypsugo savii
Eptesicus

Eptesicus serotinus
Muridae

Mus macedonicus
Apodemus agrarins
Rattus norvegicus
Canidae

Vaulpes vulpes
Talpidae

Talpa enropaea
Sciuridae
Spermophilus citellus
Scinrus vulgaris
Leporidae

Lepus enropaens

+ -
- +

+ +

++++ +
+

+

- +

- +

Among the conservationally important
mammal Species are Lutra lutra and Spermophilus
citellus stand out due to their status in the Bulgarian
and international conservation legislation. The
European ground squirrel in the study area was
located near a cow farm and the animals are taken
out to graze in the territory inhabited by the

European ground squirrel. At this stage, it is not
exactly clear what the impact of animal husbandry
has on Spermophilus citelius in the area.

For the first time, we report four new
species for the study area: Crocidura
suaveolens, Mus macedonicus, Apodemns
agrarins and Rattus norvegicus. It can be noted,
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that species that are currently being registered
in the study area, are typical for urbanized areas
or inhabiting landfills. The rodents such as Mus
macedonicus and Rattus norvegicus were found
near the 6™ kilometer bridge on the south bank
of the Maritsa River, where a cow farm and
small dumps are located, creating perfect living
conditions for these species.

Many mammals were identified only by
traces. This is the case with the otter (Ix#ra
Intra), Which presence was registered by food
remains, feces, footprints and tracks. Despite
the nocturnal studies, no direct observation of
the otter has occurred. Clusters of mussel shells
were found mainly in the suburbs, west of
Plovdiv. Myocastor coypus and its tracks were
found in both urban and suburban areas of the
study area. Even a dead specimen was found
near the island of Adata in early December
2019. Myocastor coypus are often seen near
bridges in the city and some of them even go
ashore, close to the people. As an invasive
species, M. coypus have been found to damage
riparian vegetation in other countries. In the
current study, no damage to the vegetation in
the area caused by the nutria was observed.

Threats

The following threats and conservation
problems were identified during the present
studly.

Pollution with household waste

On most of the two banks of the Maritsa
River in Plovdiv City, as well as in the river
itself, pollution with household waste was
registered. There were piles of garbage and
dumps in some places. The waste is left by
fishermen and tourists. There is also waste
dragged from the river from upstream.

In the last two years, campaigns have
been carried out to clean the banks of the river
and its bed. The first one was organized by us
in 2019. After the end of the campaign, over
100 120-liter bags were collected in two days.
Despite the emergence of other similar cleaning
campaigns and public awareness campaigns on
the importance of the area, the formation of
new landfills and pollution of places that have
already been cleaned are often observed.

Livestock

There is a cow farm in the area of the 6%
kilometer at the “Noshtuvka na malak
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kormoran” Protected Area, where dozens of
animals are kept. For this reason, the river is
organically polluted and much of the
surrounding vegetation is destroyed. Personal
observations have shown that in the suburban
part of the river there are no traces of wild
animals in places where it is full of traces of
cattle. The large number of domestic animals
kept by the breeders in the area often reaches
the riparian vegetation. During the research,
there were cases in which we had to pass
between dozens of cows grazed, almost
unattended.

Invasive species

Among the registered invasive species in
the study area were the fish Psexdorasbora
parva, the red-eared slider (Trachemys scripta
elegans) and yellow-eared slider (Trachemys
scripta scrip ta) from the reptiles, and Myocastor
coypus from the mammals. T. s. scripza Was
registered for the first time in this area of the
Maritsa River in Plovdiv City. The two invasive
turtle species pose a direct threat to the
European Pond turtle (Emys orbicuiaris), as
well as to amphibian and fish species in the
river. At this stage, there are no data on the
reproduction of invasive turtle species in the
study area.

Myocastor coypus has become an
inconvenient species in some parts of the world
because it destroys wetland vegetation,
undermines water control structures and feeds
on crops (Litjens, 1980). They are thought to
spread parasites that affect humans and
livestock (Moutou, 1997) and can adversely
affect other wildlife (Gebhardt, 1996). None of
these effects were identified during the studies.

Reconstruction of the Maritsa River

The project for modernization of the
Maritsa River envisages extensions of the alley
network, which allow approaching the riverbed.
It is planned to build playgrounds and areas for
street fitness, as well as recreation areas with
benches. The proposed option is enriched by
adding new widenings of the project alleys,
beach areas and beach sports with the relevant
facilities, building connections through alleys
between the existing stairwells near the wall and
the project alleys. Something that is not
mentioned by most media is the “narrowing”
of the riverbed. From 140 meters wide, it will
be folded to 50 meters. The photo, which



presented the project, shows the total
destruction of natural riparian vegetation.

In 2019, the project was stopped after signals
submitted by the Bulgarian Society for the
Protection of Birds and the “Olympic 2002”
Fishing Club. Earlier this year, it was announced
that the project would resume. At this stage,
nothing is mentioned about the project, but its
implementation would destroy an entire ecosystem.

The lack of government support and
dialogue with experts has repeatedly threatened
wildlife. The current study shows the huge
biodiversity in the wurban area and the
destruction of the Maritsa River in this way
would harm or drive away hundreds of species
of animals that maintain the rich ecosystem.

Conclusions

The Maritsa River attracts dozens of
wintering bird species, shelters endangered
mammals and provides much-needed green
space for big cities. Its importance to the nature
and health of the city of Plovdiv has been
proven many times over the years. However,
the number of threats to it and its biodiversity
is growing every year. Pollution, habitat
destruction and urbanization are just some of
the threats to one Bulgaria's largest rivers.

Environmentalists in Plovdiv City face a
great challenge and a great responsibility - to
inform the local population about the
importance of the river not only for its
diversity, but also for the city and its people.
Ignorance has already proven to be one of the
greatest threats to nature worldwide. Neglecting
it can have even more fatal consequences.

And the consequences for the Maritsa
River in Plovdiv are already visible - the
relocation of Microcarbo pygm aens from their
usual wintering resting site to Adata Island, the
reduction of wintering species of birds at the
river, the poisoning of a section of the river
near Plovdiv and others.

It is uncertain whether it is possible to
restore the river's biodiversity, but conserving
what is left depends entirely on the actions that
society and environmentalists will take in the
next few years.
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Appendix 1 - Distribution of the identified vertebrate species in the study area (2019-2020).

1— Pelophylax ridibundus

PasnpoctpaHeHue

@  Pelophylax ridibundus

4
Kilometers

2 — Testudines

P

PasnpoctpaHeHue

Bunose
@ Emys orbicularis
. Trachemys scripta elegans
(O Trachemys scripta scripta
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3 — Lacertilia

PasnpocTtpaHeHue
Bupoose
@ Lacerta viridis
@ Mediodactylus kotschyi
@ Podarcis tauricus

4 — Natrix sp.

PasnpocTpaHeHue

Bunose
() Natrix natrix

@  Natrix tesseliata
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S—Zamenis longissimus

PasnpocTpaHeHue

@ Zzamenis longissimus

6—Dolichophis caspins

Pa3npocrapHeHune
@ Dolichophis caspius
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7 — Mammalia

PasnpocrpaHeHue
Bunose

- Erinaceus roumanicus
Lepus eurcpaeus
Rattus norvegicus
Rattus sp.
Sciurus vulgaris
Spermophilus citellus

Vulpes vulpes

L Jo-2 2 5

8 - Micromammalia

PasnpocTtpaHeHue

Bupoose
@ Apodemus agrarius

@ Crocidura suaveolens

@ Mus macedonicus
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9 - Talpaeuropaca

PasnpocTpaHeHue

@ Talpa europaea

10 — Lutra lutraand Myocastor coypus

PasnpocTpaHeHue
Bupnose

@ Lutra lutra

@ Myocastor coypus
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Abstract. Five species were added to the list of the terrestrial snails of Plovdiv City. Now, a
total of 94 species are known from the area of the city.

Key words: Gastropoda, urban habitats, lowland.

Introduction

The first records of snails from Plovdiv were
reported by Kobelt (1906). These were followed
by many other publications later summarized by
Irikov (2018). The author reported and many
new records to this area. However, he
accidentally omitted some of the previously
published papers - Schneppat et al. (2011) and
Georgiev (2014) consisting records of a total of 4
species. Here | add these records together with
one new original one.

Material and Methods

Most of the materials in this paper were
according to literature review, with some new
information obtained through observations of
the author.

Results and Discussion

Five species were added to the list of the
terrestrial snails of Plovdiv City. Now, a total of
94 species are known from the area of the city.

Family Zonitidae

Discus rotundatus (Miller, 1774) - reported by
Georgiev (2014) for Rahat Tepe, N42°09'06"
E24°45'06", 175 mas.l.

Oxychilus draparnandi (Beck, 1837) - reported as
“cf. draparnand?” by Georgiev (2014) for Rahat
Tepe, N42°09'06" E24°45'06", 175 m as.l.

Bull. Nat. Hist. Mus. Plovdiv
http:// rnhm.org/ en/

Family Limacidae

Lim ax graecus Simroth, 1889 - “cf. graecus” by
Schneppat et al. (2011) for Maritza River banks,
near Zaharna Fabrika area, N42°09'16.22"
E24°4319.00", 164 m as.l.

Family Milacidae

Tandonia totevi (Wiktor, 1975) - reported by
Schneppat et al. (2011) for Maritza River banks,
near Zaharna Fabrika area, N42°09'16.22"
E24°43'19.00", 164 m as.l.

Family Arionidae

Arion vulgaris (Moquin-Tandon, 1855) species
complex - new record for Plovdiv City: collected
during 2010, 2011 (Georgiev leg.), 2012 (leg.
Georgiev, Dedov & Schneppat) at the area of
Ruski Pazar, in a small Popxius sp. plantation,
N42°09'26.9" E24°43'05.2". The taxonomic
status of this invasive pest species is unresolved.
The first invasive specimen was misidentified as
A lusitanicus (Mabille, 1868). The name A
vulgaris (Moquin-Tandon, 1855) has by some
authors been used as a replacement (Anderson,
2005).
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Odonata of the City of Plovdiv and its Surroundings
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Abstract. Updated list of the dragonflies (order Odonata) of the city of Plovdiv and its
environs contains 26 species from 7 families: Aeshnidae (4), Libellulidae (9), Gomphidae (4),
Calopterygidae (2), Coenagrionidae (3), Lestidae (3) and Platycnemididae (1).

Key words: fauna, dragonflies, damselflies, Plovdiv City, Bulgaria.

Introduction

First data about Odonata of Plovdiv we find
in the publication of Klapalek (1894), but the
order has not been subject of a special study in
the city of Plovdiv and the data are relatively a
little. The only specialized study of the species is
that of an Angelov (1960). Here are presented
both well-known literature data and some new
records.

The information used in the current study is
from the following literature sources Klapalek
(1894), Petkov (1921, 1914), Urbanski (1947),
Angelov (1960), Beshovski (1964), Rusev (1966),

Dumont (1977), Rusev et al. (1981), Uzunov et al.

(1981), Marinov (2001).

Material and Methods

The information presented in this paper is a
summary of the above listed literary sources, as
well as of personal observations. New data are on
the base of observations of D. Dimitrov. The
valid species names are according to “World
Odonata Checklist” (Paulson et al., 2022).

Checklist
Suborder Anisoptera
Family Aeshnidae

Aeshna affinis Vander Linden, 1820
Known locality: ,,Otdih i kultura” Park, adult,
gender unspecified (Angelov, 1960).

Bull. Nat. Hist. Mus. Plovdiv
http:// rnhm.org/ en/

Aeshna mixta Latreille, 1805
Known locality: City of Plovdiv, 24.08.1938,
adult, male (Urbanski, 1947).

Anaxparthenope (Selys, 1839)
Known locality: City of Plovdiv, 21.08.1938,
adult, gender unspecified (Urbanski, 1947).

Anaxephippiger (Burmeister, 1839)
Known locality: City of Plovdiv, 04.09.1970,
adult, male (Marinov, 2001).

Family Libellulidae

Crocothemis erythraea (Brullé, 1832)
Known locality: City of Plovdiv, 21.08.1938
and 23.08.1938 adults, females (Urbanski, 1947).

Libellula fulva Miller, 1764

Known locality: City of Plovdiv, 06.1906,
adult, gender unspecified (Petkov, 1914).

New record: Maritza River west of Plovdiv,
UTM LG16, 42.154072N 24.721869E, 24.5.2022,
2 male and 1 female; Maritza River west of
Plovdiv, UTM LGO06, 42.141429N 24.690245E,
5.6.2022, 1 male (D. Dimitrov observation).

Orthetrum albistylum (Selys, 1848)

Known localities: “Otdih i kultura” Park
(Angelov, 1960); city of Plovdiv (Petkov, 1921);
city of Plovdiv, 21.08.1938 and 23.08.1938, adults,
females (Urbanski, 1947).

Regional Natural History Museum — Plovdiv
University of Plovdiv Publishing House
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New record: “Tsar Simeonova gradina” Park,
UTM  LG16, 42.142092N  24.748918E,
05.07.2019, 1 female; Maritza River west of
Plovdiv, UTM LGO06, 42.149587N 24.667275E,
19.6.2022, 1 male (D. Dimitrov observation).

Orthetrum brunneum (Fonscolombe, 1837)

Known locality: city of Plovdiv, 23.08.1938,
adult, female (Urbanski, 1947).

New record: River stream southeast of
Plovdiv, UTM LG16, 42.098319N 24.789190E,
23.7.2021, 1 female (D. Dimitrov observation).

Orthetrum cancellatum (Linnaeus, 1758)

New record: Maritza River west of Plovdiv,
UTM LG16, 42.148133N 24.708658E, 24.5.2022,
1 male; Maritza River west of Plovdiv, UTM
LG16, 42.153911N 24.721026E, 19.6.2022, 1
male (D. Dimitrov observation).

Orthetrum coerulescens (Fabricius, 1798)

Known locality: city of Plovdiv, 26.06.1912,
adult, female, Buresh leg. (according Marinov,
dissertation, unpublished).

New record: River stream southeast of
Plovdiv, UTM LG16, 42.098319N 24.789190E,
23.7.2021, 6 male and 4 female (D. Dimitrov
observation).

Sympetrum depressinsculum (Selys, 1841)
Known locality: city of Plovdiv, adult, gender
unspecified (Petkov, 1921).

Sympetrum fonscolom bii (Selys, 1840)

Known locality: “Otdih i kultura” Park, adult,
gender unspecified (Angelov, 1960).

New record: Maritza River west of Plovdiv,
UTM  LGO06, 42.141292N  24.693745E,
28.07.2019, 1 male (D. Dimitrov observation).

Sympetrum meridionale (Selys, 1841)

Sympetrum meridionalis Selys: Angelov (1960).

Known localities: “Otdih i kultura” Park
(Angelov, 1960); city of Plovdiv, 24.08.1938,
adult, male (Urbanski, 1947).

Family Gomphidae
Stylurus flavipes (Charpentier, 1825)
Known localities: “Otdih i kultura” Park

(Angelov, 1960); Maritsa River by the city of
Plovdiv, 14.07.1955, larva (Rusev, 1966); Maritsa
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River below the city of Plovdiv (Rusev et al.,
1981); Maritsa River above the city of Plovdiv
(Uzunov et al., 1981).

Gomphus vulgatissimus (Linnaeus, 1758)
Known locality: Maritsa River above the city
of Plovdiv (Uzunov et al., 1981).

Onychogomphus forcipatus (Linnaeus, 1758)
Known localities: city of Plovdiv (Petkov,
1921), 23.08.1938, adult, female (Urbanski, 1947).

Ophiogomphus cecilia (Geoffroy in Fourcroy,
1785)

Ophiogomphus serpentines Charp.. Angelov
(1960), Petkov (1914), Urbanski (1947).

Known localities: “Otdih i kultura” Park
(ANGELOV, 1960); channel of the State fishery
company in the city of Plovdiv, 11.05.1956, larva
(Beshovski, 1964), city of Plovdiv (Petkov, 1914,
Beshovski, 1964); city of Plovdiv, 23.08.1938,
adult, male (Urbanski, 1947); Maritsa River below
the city of Plovdiv (Uzunov et al., 1981).

Suborder Zygoptera
Family Calopterygidae

Calopteryx splendens (Harris, 1780)

Agrion splendens Harris: Angelov (1960).

Known localities: “Otdih i kultura” Park
(Angelov, 1960); Maritsa River by the city of
Plovdiv, 07.10.1955, larva (Beshovski, 1964);
Maritsa River by the city of Plovdiv, 23.08.1938,
adult, female (Urbanski, 1947); Maritsa River
below the city of Plovdiv (Rusev et al., 1981);
Maritsa River above the city of Plovdiv (Uzunov
etal., 1981).

New records: Maritza River to the pedestrian
bridge, UTM LG16, 42.154582N 24.752768E,
02.06.2018, 2 males end 1 female; Near the
bridge of V. Aprilov Boul, UTM LG16,
42.153858N 24.731537E, 16.06.2019, 1 male,
42.153675N 24.726612E, 12.07.2019, 1 female;
Maritza River west of Plovdiv, UTM LGO06,
42.141680N 24.694719E, 28.07.2019, 2 males (D.
Dimitrov observation).

Calopteryxvirgo (Linnaeus, 1758)

Known locality: Maritsa River below the city
of Plovdiv, 15.06.1947, larva (Rusev, 1966).

New records: Maritza River west of Plovdiv,
UTM  LG16, 42.147125N  24.707961E,



24.05.2022, 2 males end 1 female (D. Dimitrov
observation).

Family Coenagrionidae

Coenagrion puella (Linnaeus, 1758)

Known locality: Maritsa River by the city of
Plovdiv, 12.06.1972, adult, gender unspecified
(Dumont, 1977).

Ischnura elegans (Vander Linden, 1820)

Known localities: Maritsa River by the city of
Plovdiv, 03.08.1893, adult, gender unspecified
(Klapalek, 1894); 23.08.1938, adult, male
(Urbanski, 1947).

Ischnura pumilio (Charpentier, 1825)
Known locality: Maritsa River by the city of
Plovdiv, adult, gender unspecified (Petkov, 1921).

Family Lestidae

Lestes barbarus (Fabricius, 1798)

Lestes barbara F.: Angelov (1960).

Known locality: "“Otdih i kultura” Park
(Angelov, 1960).

Lestes dryas Kirby, 1890
Known locality: “Otdih i
(Angelov, 1960).

kultura” Park

Sympecma fusca (Vander Linden, 1820)

Sympicna fuscaNVand.: Angelov (1960).

Known locality: “Otdih i kultura”
(Angelov, 1960).

Park

Family Platycnemididae

Platycnemis pennipes (Pallas, 1771)

Known localities: Maritsa River by the city of
Plovdiv (Petkov, 1921, Rusev, 1966), 23.08.1938,
adult, male (Urbanski, 1947); Maritsa River below the
city of Plovdiv, 05.06.1947, larva (Rusev et al., 1981).

New records: Near the bridge of V. Aprilov Boul,,
UTM LG16, 42.154120N 24.729588E, 05.07.2019, 8
males and 4 females; 42.153898N 24.729477E,
12.07.2019 2 males (D. Dimitrov observation).
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Abstract. Bulgarian carabid fauna is relatively well studied but there are still many species and
regions in the country lacking enough research. The present study compiles a list of Carabidae
species from the city of Plovdiv and its surroundings. The species list is completed on the
basis of the available bibliographic data and material collected during field trips in the city of
Plovdiv and some of the nearest villages. A total of 167 species are found. They belong to 56
genera and 25 tribes. This represents, respectively, 22% of all established for Bulgarian carabid
fauna species, 44% of the genera and 68% of the tribes. Nozophilus rufipes Curtis, 1829,
Bembidion atlanticum \Nollaston, 1854, Bem bidion dentellum (Thunberg, 1787), Bem bidion
azurescens Dalla Torre, 1877, Sinechostictus effluviornm Peyron, 1858, Broscus cephalo tes
(Linnaeus, 1785), Agonum vidunm (Panzer, 1796), Stenolophus abdominalis Gené, 1836,
Licinus silphoides (P. Rossi, 1790), Paradromius linearis (Olivier, 1795), genera Sinecho stictus
Motschulsky, 1864, Broscus Panzer, 1813 and Paradromins Fowler, 1887, and tribe Broscini
are new for the Upper Thracian Lowland. The richest tribe is Harpalini containing 35% of all
species. Zoogeographical analysis shows that the Mediterranean (33%) and Northern
Holarctic (29%) complexes prevail. In relation to carabids’ life forms, the ratio between
zoophages and mixophyitophages in the region of Plovdiv is 57%: 43%, close to the
characteristic for the meadow steppes from the Forest-steppe zone of Eurasia. Humidity
preferences analysis shows the largest share of the mesoxerophilous carabids (36% of all
species). Macropterous carabids are 67% of all species.

Key words: carabids, check list, Plovdiv, Upper Thracian Lowland.

Introduction

Ground beetles (Coleoptera: Carabidae)
represent one of the largest beetle families with
cosmopolitan distribution and with decisive
importance for the functioning of ecosystems.
They are relatively well studied in Bulgaria
(Hieke & Wrase, 1988; Guéorguiev &
Guéorguiev, 1995; Teofilova, iz prep.), but
many regions remain poorly researched, and
there are still many gaps in our knowledge
about them.

The region of the city of Plovdiv is
situated in the Plovdiv field, a part of the Upper

Bull. Nat. Hist. Mus. Plovdiv
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Thracian Lowland. The climate is Transitional-
Continental with mild winters and very hot and
dry summers.

This region is been studied actively over
the years, but systematical and thorough
researches of the city fauna are missing. From
the beginning of the 20th century until now,
30 authors have published more than 30
studies concerning the carabid fauna of the
whole region of the Upper Thracian Lowland.
So far, 256 species (34% of all Bulgarian
Carabidae species) are known there (Teofilova,
in prep.).

Regional Natural History Museum - Plovdiv
University of Plovdiv Publishing House
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Twenty of these sources contain data about the
ground beetles from the city of Plovdiv and its
surroundings. During the first stage of the
research in the region, before 2020, about 90
species were reported. More recent data, after
2020, are published from different habitats
(arable lands, pastures, rural territories) near the
villages of Katunitsa, Yagodovo, Kostievo and
Radinovo, in close proximity of the city of
Plovdiv (Teofilova, 2021a; b; d; e; f). This way,
the number of the species from the vicinity of
Plovdiv increased to 147.

The aim of the present study is, by uniting
all published data and recently collected
material, to compile a list of Carabidae species
from the city of Plovdiv and its surroundings,
where such research is quite scarce.

Material and Methods

A synopsis and a critical overview of the
literature concerning the ground beetles of
the studied territory are made. The species
list is completed on the basis of the available
bibliographic data and material collected
during field work in and near Plovdiv, carried
out in the period from 1991 to 2022. The
main data about carabids in the studied
region are from these literary sources and in
most cases there is no detailed information
about the habitats where the beetles have
been collected. Recently collected beetles are
mostly from random catches. This new
material is collected by means of different
sampling methods, such as handpicking,
pitfall trapping and light attraction. In the
species list are included data from the villages
of Yagodovo, Katunitsa, Kostievo, and
Radinovo, which are located at some distance
from the Plovdiv City center (10, 12, 11, and
7 km, respectively).

Some species from the literature are
recorded from localities given just as
“Plovdiv”, and they might not be included in
the real geographical boundaries of the city,
but we have to accept they are located in the
immediate vicinity.

According to their zoogeographical
belonging, the ground beetle species are
classified in zoogeographical categories and
complexes according to the classification
adopted in Teofilova & Kodzhabashev
(2020b). Species are also classified into three
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groups according to their
development: macropterous (always
possessing wings), wing
dimorphic/ polymorphic (only part of the
population being fully winged), and
brachypterous (wingless), according to the
classification of Den Boer, et al. (1980).
According to their ecological requirements in
terms of humidity, the established carabid
species were divided into six categories
(Teofilova, 2018): hygrophilous, meso-
hygrophilous, mesophilous, mesoxerophilous,
xerobionts, and eurybionts.

The systematic list follows Kryzhanovskij
et al. (1995) and the nomenclature is in
accordance with Lobl & Lébl (2017).

Some of the captured animals are
deposited in the author’s collection in the
Institute of Biodiversity and Ecosystem
Research (Bulgarian Academy of Sciences,
Sofia), and some are in the private collection of
Vasil Genchev (Plovdiv).

hind wing

Results

The results from the study revealed that
near Plovdiv 167 species of ground beetles
occur. They belong to 56 genera and 25 tribes.
This represents, respectively, 22% of all
established for Bulgarian carabid fauna species,
44% of the genera and 68% of the tribes
(Teofilova, in prep.). Notiophilus rufipes Curtis,
1829, Bewm bidion atlanticum Wollaston, 1854,
Bembidion — dentellum  (Thunberg, 1787),
Bembidion azurescens Dalla Torre, 1877,
Sinechostictus  effluviornm  Peyron, 1858,
Broscus cephalotes (Linnaeus, 1785), Agonum
viduum (Panzer, 1796), Stenolophus
abdominalis Gené, 1836, Licinus silphoides (P.
Rossi, 1790), Paradromins linearis (Olivier,
1795), genera Sinecho stictus Motschulsky, 1864,
Broscus Panzer, 1813 and Paradro m ius Fowler,
1887, and tribe Broscini are new for the

Thracian Lowland. The richest tribe is
Harpalini (59 species, 36% of all species),
followed by Bembidiini (14  species),

Pterostichini (12 species), Zabrini (12 species),
Lebiini (12 species), and Carabini (10 species).
Harpalns Latreille, 1802 (28 species), Amara
Bonelli, 1810 (10 species), Bew bidion Latreille,
1802 (12 species), and Ophonus Dejean, 1821
(8 species) are species-richest genera.

Species list:



Carabidae Latreille, 1802
Cicindelinae Latreille, 1802
Cicindelini Latreille, 1802

1. Cicindela (Cicindela) hybrida hybrida
Linnaeus, 1758
Data: Plovdiv (Angelov, 1964).

2.  Cicindela  (Cicindela) — campestris
campestris Linnaeus, 1758
Data: Philippopel (Apfelbeck, 1904);

Plovdiv (Angelov, 1964).

Material: Plovdiv, near Regatta Venue,
42°09'10"N, 24°4323"E, 162 m, 26.111.2021,
13, leg. Vasil Genchev.

Omophroninae Bonelli, 1810
Omophronini Bonelli, 1810

3. Omophron
(Fabricius, 1777)

Data: Plovdiv (Hieke & Wrase, 1988).

Material: W Katunitsa vill., 42°06'13"N,
24°51'51"E, 160 m, 10-11.V.2021, 2 2 2 &, leg.
Vasil Genchev; N Katunitsa vill., 42°06'58.4"N,
24°52'00.9"E, 161 m, 21.VI11.2022, 22 18, leg.
Vasil Genchev.

(Omophron) limbatum

Nebriinae Laporte, 1834

Nebriini Laporte, 1834

4. Icistus (Pogonophorus)
rufipes Chaudoir, 1843

Data: Plovdiv (Hieke & Wrase, 1988).

5. Nebria (Nebria) brevicollis (Fabricius,
1792)

Data: Kostievo, pasture (Teofilova, 2021f).

Material: N Katunitsa vill., 42°06'58.4"N,
24°52'00.9"E, 161 m, 30.1X.2022, 22 13, leg.
Vasil Genchev.

spinibarbis

Notiophilini Motschulsky, 1850

6. Notiophilus bignttatns (Fabricius, 1779)

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).

7. Notiophilus rufipes Curtis, 1829

Material: ~ Plovdiv, Bunardzhika Hill,

42°08'43"N, 24°44'15"E, 231 m, 9.VI1.2021, 1 ¢;
Plovdiv, near Regatta Venue, 42°09'10"N,
24°4323"E, 162 m, 5.1X.2021, 12, leg. Vasil
Genchev.

Note: New for the Thracian Lowland.
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8. Notiophilus  substriatus
Waterhouse, 1833
Data: Yagodovo vill. (Teofilova, 2021d).
Material: Yagodovo vill, house vyard,
42°06'38"N, 24°51'04"E, 159 m, 20.V.2021, 1 2,

leg. Vasil Genchev.

Carabinae Latreille, 1802
Carabini Latreille, 1802

9. Calosoma (Calosoma)
sycophanta (LiNnaeus, 1758)

Data: “Otdih i kultura” (Rest and Culture)
Park (Angelov, 1960).

Material:  Plovdiv, the OIld Town,
42°08'57"N, 24°45'09"E, 194 m, 5.V1.1991, 1 &;
S Yagodovo vill., 42°07'42"N, 24°5120"E, 152
m, 18.V1.1992, 1 2, leg. Vasil Genchev.

10. Calosoma (Calosoma) inquisitor
inquisitor (Linnaeus, 1758)

Data: “Otdih i kultura” (Rest and Culture)
Park (Angelov, 1960).

Material:  Plovdiv, Bunardzhika Hill,
42°08'43"N, 24°44'15"E, 240 m, 14.1V.2017,
12, leg. Vasil Genchev.

11. Calosoma (Campalita) anropunctatum
anropunctatum (Herbst, 1784)

sycophanta

Data: Kostievo, oilseed rape field;
Radinovo (Teofilova, 2021f).
Material: Yagodovo vill, house vyard,

42°06'38"N, 24°51'04"E, 159 m, 22.V1.2000,
1218,12.VI1.2001, 1 8; E Yagodovo vill,, field,
42°06'22"N, 24°51'23"E, 161 m, 1.V.1998, 1 2;
E Yagodovo vill., field, 42°06'32"N, 24°51'37"E,
160 m, 1.V.1998, 1 3, leg. Vasil Genchev.

12.  Carabus  (Carabus) — granulatus
granulatns Linnaeus, 1758

Material: N Katunitsa vill., near Chaya
River, 42°06'58"N, 24°52'01"E, 168 m,
9.V.2015, 1 2, leg. Vasil Genchev.

13. Carabus (Trachycarabus) scabriusculus
bulgarns Lapouge, 1908

Data:  Philippopel  (Breuning,
Plovdiv (Hieke & Wrase, 1988).

14. Carabus (Archicarabus) montivagus
montivagus Palliardi, 1825

Data: Plovdiv (Guéorguiev & Guéorguiev,
1995).

15. Carabus (Archicarabus) wiedemanni
wiedem anni Ménétriés, 1836

Data: Philippopel  (Breuning, 1928);
Plovdiv (Buresch & Kantardjieva, 1928; Hieke

1928);
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& Wrase, 1988; Kryzhanovskij, #npublished

results).

16. Carabus (Tomocarabus) convexus
gracilior Géhin, 1885

Data:  Philippopel (Apfelbeck, 1904,

Breuning, 1928); Plovdiv (Rambousek, 1912;
Buresch & Kantardjieva, 1928; Hieke, Wrase,
1988).

17.  Carabus  (Procrustes)
kinderm anni Waltl, 1838

Data: Plovdiv (Rambousek, 1912; Buresch
& Kantardjieva, 1928; Hieke & Wrase, 1988);
“Otdih i kultura” (Rest and Culture) Park
(Angelov, 1960); Kostievo, oilseed rape field
and pasture; Radinovo (Teofilova, 2021f).

Material: Yagodovo vill., house vyard,
42°06'38"N, 24°51'04"E, 159 m, 6.V1.1998, 1 2,
15.1X.1999, 1 ¢, 15.VI11.2001, 2 3, 15.1X.2009,
19, 23.X.2009, 12; Plovdiv, Regatta Venue,
9.VI1.2021, 1 2, leg. Vasil Genchev.

18.  Carabus  (Procerns)
scabrosus Olivier, 1790

Data: Plovdiv (Buresch & Kantardjieva,
1928; Hieke & Wrase, 1988).

coriaceus

scabrosus

Elaphrinae Latreille, 1802
Elaphrini Erichson, 1837

19. Elaphrus (Elap hrus) riparins (LiNNaeus,
1758)

Data: “Otdih i kultura” (Rest and Culture)
Park (Angelov, 1960).

20. Elaphrus (Elaphroterus) aurens aureus
P. W. J. Miller, 1821

Material: W Katunitsa vill., 42°06'13"N,
24°51'51"E, 160 m, 11.V.2021, 3 &, leg. Vasil
Genchev.

Scaritinae Bonelli, 1810
Scaritini Bonelli, 1810

21. Scarites (Parallelomorphus) terricola
terrico la Bonelli, 1813

Material: Yagodovo vill, house yard,
42°06'38"N, 24°51'04"E, 159 m, 23.V1.2001, 1
ex., 30.VI1.2002, 1 ex.; E Yagodovo vill., field,
42°06'32"N, 24°51'37"E, 160 m, 15.V1.2003, 1
ex., leg. Vasil Genchev.

Clivinini Rafinesque, 1815
22.  Chvina  (Leuncocara)
Chaudoir, 1842

laevifrons
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Data: Plovdiv surroundings
(Kryzhanovskij, unpublished results).

Dyschiriini W. Kolbe 1880

23. Dyschirins latipennis Seidlitz, 1867

Data: Plovdiv (Guéorguiev, 1989).

24. Dyschiriodes (Dyschiriodes) nitidus
nitidus (Dejean, 1825)

Data: Plovdiv
unpublished results).

25. Dyschiriodes (Dyschiriodes)
chalybaens gibbifrons Apfelbeck, 1899

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988).

(Kryzhanovskij,

Broscinae Hope, 1838
Broscini Hope, 1838

26.  Broscus  (Broscus)  cephalotes
(Linnaeus, 1785)
Material: E  Yagodovo vill, field,

42°06'32"N, 24°51'37"E, 160 m, 25.V1.2003,
181¢9,26.VI1.2003, 1 2, leg. Vasil Genchev.

Note: New species, genus and tribe for the
Upper Thracian Lowland.

Trechinae Bonelli, 1810
Trechini Bonelli, 1810

27. Trechus
(Schrank, 1781)

Data: Kostievo, oilseed rape field and
pasture (Teofilova, 2021f).

Material: N Katunitsa vill., 42°06'58.4"N,
24°52'00.9"E, 161 m, 30.1X.2022, 2 2 18, leg.
Vasil Genchev.

28. Trechus (Trechus) irenis Csiki, 1912

(Trechus) — quadristriatus

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).

Tachyini Motschulsky 1862

29.  Tachys  (Paratachys)  bistriatus

(Duftschmid, 1812)

Data: Plovdiv (Hieke & Wrase, 1988);
Kostievo, pasture (Teofilova, 2021f).

30. Tachyura (Sphacerotachys)
hoem orroidalis (Ponza, 1805)

Data: Kostievo, pasture (Teofilova, 2021f).

Material: N Katunitsa vill., 42°06'58.4"N,



24°52'00.9"E, 161 m, 21.VII.2022, 22, leg.
Vasil Genchev.

Bembidiini Stephens, 1827

31. Asaphidion flavipes (Linnaeus, 1761)

Data: Plovdiv (Hieke & Wrase, 1988);
Kostievo, oilseed rape field (Teofilova, 2021f).

Material: W Katunitsa vill., 42°06'13"N,
24°51'51"E, 160 m, 11.V.2021, 3 ¢, leg. Vasil
Genchev.

32. Bembidion
(Fabricius, 1792)

Data: Plovdiv (Hieke & Wrase, 1988).

33. Bembidion (Metallina) properans
(Stephens, 1828)

(Odontinm)  striatum

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).
Material: Yagodovo vill., house vyard,

42°06'38"N, 24°51'04"E, 159 m, 2.1V.2021, 1 &,
leg. Vasil Genchev.

34. Bem bidion (Notaphus)
semipunctatum (Donovan, 1806)

Data: Plovdiv (Hieke & Wrase, 1988;
Guéorguiev & Guéorguiev, 1995).

35. Bem bidion (Notaphus) varium (Olivier,
1795)

Data: Ferdinandovo (Parvenets vill. near
Plovdiv) (Apfelbeck, 1904).

36. Bem bidion (Eupetodromns) dentellum
(Thunberg, 1787)

Material: N Katunitsa vill., 42°06'58.4"N,
24°52'00.9"E, 161 m, 16.VI11.2022, 138, leg.
Vasil Genchev.

Note: New species for the Upper
Thracian Lowland.
37. Bembidion (Philochthus) guttula

(Fabricius, 1792)

Data: Kostievo, pasture (Teofilova, 2021f).

38. Bembidion (Emphanes) agurescens
azurescens Dalla Torre, 1877

Material: N Katunitsa vill., 42°06'58.4"N,
24°52'00.9"E, 161 m, 16.VI1.2022, 1¢, leg.
Vasil Genchev.

Note: New
Thracian Lowland.

39. Bembidion
(Panzer, 1796)

Data: Philippopel (Apfelbeck, 1904).

Material: W Katunitsa vill., 42°06'13"N,
24°51'51"E, 160 m, 11.V.2021, 1 8, 42°06'14"N,
24°51'52"E, 161 m, 27.V.2021, 1 ¢, leg. Vasil

species for the Upper

(Trepanes)  articulatum
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Genchev; N Katunitsa vill,, 42°06'58.4"N,
24°52'00.9"E, 161 m, 16.VI11.2022, 13, leg.
Vasil Genchev.

40. Bem bidion (Bem bidion)
quadrim aculatum  quadrim acnlatum (LinNaeus,
1761)

Data: Plovdiv (Hieke & Wrase, 1988).

41. Bembidion (Ocydromus) atlanticum
atlantic um \Wollaston, 1854

Material: W Katunitsa vill., 42°06'13"N,
24°51'51"E, 160 m, 11.vV.2021, 12 18, leg.
Vasil Genchev; N Katunitsa vill., 42°06'58.4"N,
24°52'00.9"E, 161 m, 21.VI1.2022, 13, leg.
Vasil Genchev.

42. Bembidion (Peryphanes) dalm atinum
dalm atinum Dejean, 1831

Material: W Katunitsa vill., 42°06'14"N,
24°51'52"E, 161 m, 27.V.2021, 1 2, leg. Vasil
Genchev.

43. Bem bidion (Peryphanes)
castaneipenne Jacquelin du Val, 1852

Material: W Katunitsa vill., 42°06'14"N,
24°51'52"E, 161 m, 27.V.2021, 12 18, leg.
Vasil Genchev.

44, Sinechostictus
effluviorum Peyron, 1858

Material: W Katunitsa vill., 42°06'13"N,
24°51'51"E, 160 m, 11.vV.2021, 22 18, leg.
Vasil Genchev.

(Sinechostictus)

Harpalinae Bonelli, 1810
Pterostichini Bonelli, 1810

45. Poecilus (Poecilus) cupreus cupreus
(Linnaeus, 1758)

Data: Plovdiv (Hieke & Wrase, 1988);
Kostievo, oilseed rape field; Radinovo
(Teofilova, 2021f).

46. Poecilus (Poecilus) lepidus lepidus
(Leske, 1785)

Data: Plovdiv (Hieke & Wrase, 1988).

47.  Poecilus  (Poecilus)  anatolicus
(Chaudoir, 1850)
Data: Kostievo, oilseed rape field

(Teofilova, 2021f).

48. Poecilus (Poecilus) versicolor (Sturm,
1824)

Data: Plovdiv (Hieke & Wrase, 1988).

49. Pedins inguinatus (Sturm, 1824)

Data: Kostievo, oilseed rape field and
pasture (Teofilova, 2021f).

50. Pterostichus (Adelosia) macer macer
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(Marsham, 1802)

Data: “3 km W von Plovdiv” (Hieke &
Wrase, 1988); Kostievo, oilseed rape field and
pasture; Radinovo (Teofilova, 2021f).

Material: Yagodovo vill., 42°06'27.4"N,
24°50'40.9"E, 160 m, 2.VI11.2022, 1 2, leg. Vasil
Genchev.

51. Pterostichus (Psendomaseuns)
anthracinus anthracinus (1lliger, 1798)
Data: Philippopel (Apfelbeck, 1904);

Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988).

52. Pterostichus (Psendomaseuns) nigrita
nigrita (Paykull, 1790)

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912).

53.  Prerostichus  (Phonias)  strenuus
(Panzer, 1796)

Data: Radinovo (Teofilova, 2021f).

S4. Pterostichus  (Melanius) —aterrimus

aterrim us (Herbst, 1784)

Data: near Plovdiv, 200 m (Vasilev, 1988a).

55. Prerostichus (Petrophilus) melanarius
bulgaricus (Lutshnik, 1915)

Data: Plovdiv (Guéorguiev & Guéorguiev,
1995).

Material: Yagodovo vill., house vyard,
42°06'38"N, 24°51'04"E, 159 m, 7.111.2019, 1 8,
22.1X.2020, 1 8, leg. Vasil Genchev.

56. Molops (Molops) dilatatus dilatatus
Chaudoir, 1868

Data: Plovdiv (Guéorguiev & Guéorguiev,
1995).

Sphodrini Laporte, 1834

57. Calathus (Calathus) fuscipes (Goeze,
1777)
Data: Philippopel (Apfelbeck, 1904);

Yagodovo vill. (Teofilova, 2021a); Kostievo,
oilseed rape field and pasture; Radinovo
(Teofilova, 2021f).

Material: Yagodovo vill., house vyard,
42°06'38"N, 24°51'04"E, 159 m, 20.V.2021, 1 ¢,
leg. Vasil Genchev; N Katunitsa vill,

42°06'58.4"N, 24°52'00.9"E, 161 m, 7.1X.2022,
13, leg. Vasil Genchev.

58.  Calathus (Neocalathus)
am bignns (Paykull, 1790)

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988).

ambiguns
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59. Calathus (Neocalathus) erratus erratus
C. R. Sahlberg, 1827

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988).

60. Calathus (Neocalathus)
melanocephalus  melanocephalns  (Linnaeus,
1758)

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).

61. Calathus  (Neocalathus) cinctus
Motschulsky, 1850
Data: Kostievo, oilseed rape field

(Teofilova, 2021f).

62. Do lichus halensis (Schaller, 1783)

Data: “6 km W von Plovdiv” (Hieke &
Wrase, 1988).

63. Sphodrus
(Linnaeus,1758)

Data: Plovdiv (Rambousek, 1912; Hieke &

lencophthalmus

Wrase, 1988; Kryzhanovskij, wnpublished
results).
Material: Yagodovo vill., 42°06'38"N,

24°51'04"E, 159 m, house yard, 11:15, under
stone, 12.VI11.2001, 1 8, leg. Vasil Genchev.

64. Laemostenus (Pristonychus)
cimmerius weiratheri ). Miiller, 1932

Material: N Katunitsa vill., 42°06'58.4"N,
24°52'00.9"E, 161 m, 23.1V.2022, 138,
16.V1.2022, 1 3, leg. Vasil Genchev.

Platynini Bonelli, 1810

65. Oxypselaphus obscurns (Herbst, 1784)

Data: Plovdiv (Vasilev, 1988a; Guéorguiev
& Guéorguiev, 1995); Plovdiv, 200 m (Wrase,
1991).

66. Anchomenus
(Pontoppidan, 1763)

Data: Plovdiv (Hieke & Wrase, 1988);
Yagodovo vill. (Teofilova, 2021a); Kostievo,
oilseed rape field (Teofilova, 2021f).

Material: W Yagodovo vill., 42°06'12"N,
24°50'"16"E, 162 m, 30.111.2021, 1 2, leg. Vasil
Genchev.

67. Agonum (Olisares) angustatum Dejean,
1828

Material: W Katunitsa vill., 42°06'13"N,
24°51'51"E, 160 m, 11.V.2021, 1 ¢, leg. Vasil
Genchev.

68. Agonum (Olisares) viduum (Panzer,
1796)

dorsalis  dorsalis



Material: W Katunitsa vill., 42°06"13"N,
24°51'51"E, 160 m, 11.V.2021, 2 2, leg. Vasil
Genchev.

Zabrini Bonelli, 1810

69. Amara (Zezea) fulvipes (Audinet-
Serville, 1821)

Data: Radinovo (Teofilova, 2021f).

70. Am ara (Am ara) aenea (De Geer, 1774)

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988); Kostievo, oilseed rape field and pasture;
Radinovo (Teofilova, 2021f).

TL. Amara (Amara) anthobia A. Villa et G.
B. Villa, 1833

Data: “6 km W von Plovdiv”, Plovdiv
(Hieke & Wrase, 1988); Kostievo, oilseed rape
field (Teofilova, 2021f).

Material: Yagodovo vill, house yard,
42°06'38"N, 24°51'04"E, 159 m, 2.1V.2021, 1 &;
Plovdiv, near Regatta Venue, 42°09'10"N,
24°43'23"E, 162 m, 5.1X.2021, 19, leg. Vasil
Genchev.

12. Amara (Amara) convexior Stephens,
1828

Data: Plovdiv (Hieke & Wrase, 1988).

73. Amara (Amara) enrynota (Panzer,
1796)

Data: Kostievo,
(Teofilova, 2021f).

T4, Am ara (Am ara) ovata (Fabricius, 1792)

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).

75. Amara (Amara) similata (Gyllenhal,
1810)

Data: Kostievo,
(Teofilova, 2021f).

76. Amara (Paracelia) serdicana Apfelbeck,
1904

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Guéorguiev &
Guéorguiev, 1995).

T1. Amara (Bradytus) fulva (O. F. Miiller,
1776)

Data: Philippopel (Apfelbeck,
Plovdiv (Rambousek, 1912).

18. Amara (Curtonotus) anlica (Panzer,
1796)

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988; Guéorguiev & Guéorguiev, 1995).

oilseed rape field

oilseed rape field

1904);
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79. Zabrus (Zabrus) tenebrioides (GOeze,
1777)

Data: “Otdih i kultura” (Rest and Culture)
Park (Angelov, 1960); Plovdiv (Hieke & Wrase,
1988); Kostievo, pasture; Radinovo (Teofilova,
2021f).

Material: Yagodovo vill, house vyard,
42°06'38"N, 24°51'04"E, 159 m, 5.V1.2021, 1 2,
leg. Vasil Genchev; W Yagodovo Vvill,
42°06'52.3"N, 24°49'42.2"E, 158 m, 31.V.2022,
18, leg. Vasil Genchev.

80. Zabrus (Pelor)
(Fabricius, 1798)

Data: “Otdih i kultura” (Rest and Culture)
Park (Angelov, 1960).

Material: E  Yagodovo vill, field,
42°06'32"N, 24°51'37"E, 160 m, 23.V1.1998,
12, leg. Vasil Genchev; W Katunitsa vill.,
42°06'14"N, 24°51'52"E, 161 m, 30.V1.1998,
12,12.V11.1998, 2 &, leg. Vasil Genchev.

spinipes spinipes

Harpalini Bonelli, 1810

81. Anisodactylus
bino tatus (Fabricius, 1787)

Data: Radinovo (Teofilova, 2021f).

82. Anisodactylus (Anisodactylus)
nemorivagns (DUftschmidt, 1812)

Data: Plovdiv (Hieke & Wrase, 1988;
Guéorguiev & Guéorguiev, 1995).

83.  Anisodactylus  (Psendodichirins)
intermedins Dejean, 1829

Data: Kostievo, pasture (Teofilova, 2021f).

84. Gynandromorphus etruscus (Quensel
en Schsnherr, 1806)

Data: Radinovo (Teofilova, 2021f).

85. Diachrom us germanns (Linnaeus, 1758)

Data: Plovdiv (Rambousek, 1912); “Otdih
i kultura” (Rest and Culture) Park (Angelov,
1960).

86. Stenolophus (Stenolophus) tentonns
(Schrank, 1781)

Data: Katunista (Teofilova, 2021e).

Material: Yagodovo vill., house vyard,
42°06'38"N, 24°51'04"E, 159 m, 3.V.2021,
1223, leg. Vasil Genchev.

87. Stenolophus (Stenolophus)
abdominalis persicus Mannerheim, 1844

Material: W Katunitsa vill., 42°06'14"N,
24°51'52"E, 161 m, 27.V.2021, 1 ¢, leg. Vasil
Genchev.

88. Acupalpus (Ancylostria) interstitialis

(Anisodactylus)
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Reitter, 1884

Data: Kostievo,
(Teofilova, 2021f).

89. Acupalpus (Acupalpus) meridianns
(Linnaeus, 1760)

oilseed rape field

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).

90. Parophonus (Parophonus)
m acnlico rnis (Duftschmid, 1812)

Data: Kostievo, oilseed rape field

(Teofilova, 2021f).

91, Parophonus
(Csiki, 1932)

Data: Plovdiv (Hieke & Wrase, 1988);
Plovdiv, 200 m (Vasilev, 1992).

Material: ~ Plovdiv, Regatta
9.VI1.2021, 1 5, leg. Vasil Genchev.

92. Parophonus (Parophonus) planicollis
(Dejean, 1829)

Data: Kostievo, oilseed rape field and
pasture (Teofilova, 2021f).

93. Parophonus (Parophonus) laeviceps
(Meénétriés, 1832)

Data: Kostievo,
(Teofilova, 2021f).

94. Parophonus (Parophonus) mendax (P.
Rossi, 1790)

Data: Kostievo, oilseed rape field and
pasture; Radinovo (Teofilova, 2021f).

95. Ophonus (Metophonus)
Mannerheim, 1825

Data: Philippopel (Apfelbeck, 1904).

(Parophonus) dejeani

Venue,

oilseed rape field

latic o llis

96. Ophonus (Metophonus) rupicola
(Sturm, 1818)
Data: Philippopel (Apfelbeck, 1904);

Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988; Guéorguiev & Guéorguiev, 1995).

97. Ophonus (Metophonus) rufibarbis
(Fabricius, 1792)

Data: Philippopel (Apfelbeck,
Plovdiv (Hieke & Wrase, 1988).

98. Ophonus (Hesperophonus) azureus
(Fabricius, 1775)

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988); Kostievo, oilseed rape field and pasture
(Teofilova, 2021f).

99. Ophonus
subquadratns (Dejean, 1829)

Data: Kostievo, pasture (Teofilova, 2021f).

100. Ophonus (Hesperophonus)
cribrico llis (Dejean, 1829)

1904);

(Hesperophonus)
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Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988); Kostievo, oilseed rape field and pasture;
Radinovo (Teofilova, 2021f).

101. Ophonus (Ophonus) stictns Stephens,
1828

Data: Plovdiv (Rambousek, 1912; Hieke &
Wrase, 1988).

102. Ophonus (Ophonus) sabulicola
(Panzer, 1796)
Data: Kostievo, oilseed rape field

(Teofilova, 2021f).

Material: N Yagodovo vill.,, 42°07'42.3"N,
24°5120.1"E, 152 m, 19.1X.2022, 1 &, leg. Vasil
Genchev.

103. Harp alus (Cephalophonus)
cephalo tes Fairmaire et Laboulbene, 1854

Data: “Plovdiv, 300 m” (Vasilev, 1992);
Plovdiv (Guéorguiev & Guéorguiev, 1995).

104. Harpalus (Semiophonus)
signaticornis (Duftschmid, 1812)

Data: “near Plovdiv, 200 m” (Vasilev,
1988a); Plovdiv (Guéorguiev & Guéorguiev,
1995); Kostievo, oilseed rape field (Teofilova,
2021f).

105. Harpalns (Pseudophonus) rufipes
(De Geer, 1774)

Data: “Otdih i kultura” (Rest and Culture)
Park (Angelov, 1960); Plovdiv (Hieke & Wrase,
1988); Kostievo, oilseed rape field; Radinovo
(Teofilova, 2021f).

Material:  Plovdiv, Regatta
9.VI11.2021, 1 ¢, leg. Vasil Genchev.

106. Harpalus (Psendoophonus) grisens
(Panzer, 1796)

Data: “3 km W von Plovdiv”, “6 km W
von Plovdiv”, Plovdiv (Hieke & Wrase, 1988).

107. Harpalus (Cryptophonus) tenebrosus
tenebrosus Dejean, 1829

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988; Guéorguiev & Guéorguiev, 1995).

108. Harpalus  (Harpalus)  rufipalpis
rufipalpis Sturm, 1818

Data: Plovdiv (Hieke & Wrase, 1988;
Guéorguiev & Guéorguiev, 1995).

109.  Harpalus  (Harpalus)
(Duftschmid, 1812)

Data: Plovdiv (Hieke & Wrase, 1988).

110.  Harpalus  (Harpalus)
(Duftschmid, 1812)

Data: Plovdiv (Hieke & Wrase, 1988);

Venue,

honestus

rubripes



Kostievo, oilseed rape field and pasture;
Radinovo  (Teofilova, 2021f); Katunitsa
(Teofilova, 2021e).

111.  Harpalus  (Harpalus) — attennatus

Stephens, 1828

Data: Plovdiv (Hieke & Wrase, 1988);
Kostievo, pasture (Teofilova, 2021f).

112. Harpalus (Harpalus) atratus Latreille,
1804

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988; Guéorguiev & Guéorguiev, 1995).

113. Harpalus (Harpalus) serripes serripes
(Quensel, 1806)

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988); Kostievo, oilseed rape field; Radinovo
(Teofilova, 2021f); Yagodovo (Teofilova,
2021e).

114.  Harpalus
flavicornis Dejean, 1829

Data: Kostievo, oilseed rape field and
pasture; Radinovo (Teofilova, 2021f).

115. Harpalus (Harpalus) pumilus Sturm,
1818

Data: Kostievo, pasture (Teofilova, 2021f).

Material: W Yagodovo vill., 42°06'12"N,
24°50'16"E, 162 m, 30.111.2021, 1 &; Yagodovo
vill., house yard, 42°06'38"N, 24°51'04"E, 159
m, 2.1V.2021, 1 8; Plovdiv, near Regatta Venue,
42°09'10"N, 24°43'23"E, 162 m, 12.1V.2021,
12, leg. Vasil Genchev.

116. Harpalus (Harpalus) froelichi Sturm,
1818

Data: “6 km W von Plovdiv” (Hieke,
Wrase, 1988); Plovdiv  (Guéorguiev,
Guéorguiev, 1995).

117. Harpalus (Harpalus) tardus (Panzer,
1796)

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988); Kostievo, oilseed rape field and pasture;
Radinovo (Teofilova, 2021f).

118. Harpalus (Harp alus) albanic us Reitter,
1900

Data: Plovdiv (Hieke & Wrase, 1988;
Guéorguiev & Guéorguiev, 1995); Kostievo,
pasture; Radinovo (Teofilova, 2021f).

Material: Plovdiv, near Regatta Venue,
42°09'10"N, 24°43'23"E, 162 m, 26.111.2021,
2 8; W Yagodovo vill., 42°06'12"N, 24°50'16"E,
162 m, 30.111.2021, 1 &; Yagodovo vill., house

(Harpalus)  flavicornis
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yard, 42°06'38"N, 24°51'04"E, 159 m,
2.1V.2021, 2 8, leg. Vasil Genchev.

119. Harpalus (Harpalus) latus (Linnaeus,
1758)

Data: “Umgebung Plovdiv” (surroundings)
(Hieke & Wrase, 1988); Plovdiv (Guéorguiev &
Guéorguiev, 1995).

120. Harpalus
Meénétri¢s, 1832

Data: Kostievo,
(Teofilova, 2021f).

121. Harpalus
(Duftschmid, 1812)

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988); Kostievo, oilseed rape field (Teofilova,

(Harpalus)  fuscicornis

oilseed rape field

(Harpalus) smaragdinus

2021f).

122.  Harpalus  (Harpalus) — cupreus
fastno sus Faldermann, 1836

Data: Philippopel (Apfelbeck, 1904);

Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988; Guéorguiev & Guéorguiev, 1995);
Kostievo, oilseed rape field and pasture;
Radinovo (Teofilova, 2021f).

123. Harpalus (Harpalus) dimidiatus (P.
Rossi, 1790)

Data: Plovdiv (Hieke & Wrase, 1988).

124. Harpalus (Harpalus) caspins (Steven,
1806)

Material: W Yagodovo vill., 42°06'12"N,
24°50'"16"E, 162 m, 30.111.2021, 1 2, leg. Vasil
Genchev.

125.  Harpalus  (Harpalus) pygmaeus
Dejean, 1829
Data: Philippopel  (Apfelbeck, 1904);

Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988; Guéorguiev & Guéorguiev, 1995);
Kostievo, oilseed rape field and pasture
(Teofilova, 2021f).

126. Harpalus (Harpalus) punctatostriatus
Dejean, 1829

Data: Kostievo, pasture (Teofilova,

2021f).

127. Harpalus (Harpalus) hospes hospes
Sturm, 1818

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Hieke & Wrase, 1988); Kostievo,
oilseed rape field (Teofilova, 2021f).

128. Harpalus (Harpalus) affinis (Schrank,
1781)

Data: Plovdiv (Hieke & Wrase, 1988);
Kostievo, oilseed rape field (Teofilova, 2021f).
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129. Harpalus (Harpalus) distingnendus
distingnendns (Duftschmid, 1812)

Data: Plovdiv (Hieke & Wrase, 1988);
Kostievo, oilseed rape field and pasture;
Radinovo (Teofilova, 2021f).

Material: Plovdiv, near Regatta Venue,
42°09'10"N, 24°4323"E, 162 m, 5.1X.2021, 1 ¢,
leg. Vasil Genchev.

130. Harpalns (Harpalus) saxico la Dejean,
1829

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988).

131. Acinopus (Acinopus) picipes (Olivier,
1795)

Data: Kostievo, oilseed rape field and
pasture (Teofilova, 2021f).

Material: Plovdiv, near the old town,
42°08'47"N, 24°45'15"E, 185 m, 12.VII1.2021,
13, leg. Vasil Genchev.

132, Acinopus (Osimus) ammophilus
Dejean, 1829
Material: Yagodovo vill., house vyard,

42°06'22"N, 24°50'47"E, 162 m, 22.V1.2002,
19, 25V1.2002, 1 2, 26.V1.2002, 2 2, leg. Vasil
Genchev.

133. Acinopus
megacephalus (P. ROSSi, 1794)

Data: Kostievo, oilseed rape field and
pasture; Radinovo (Teofilova, 2021f).

Material: NW Yagodovo vill., near road,
42°07'27"N, 24°49'32"E, 156 m, 7.VI1.2010,
18, leg. Vasil Genchev.

134. Carterus (Carterus) gilvipes (Piochard
de la Bralerie, 1873)

Data: Kostievo, pasture (Teofilova, 2021f).

135. Carterns (Carterns) dama (P. ROSSI,
1792)

Data: Yagodovo (Teofilova, 2021e);
Kostievo, oilseed rape field (Teofilova, 2021f).

136. Ditomus calydonius calydonins (P.
Rossi, 1790)

Data: Yagodovo (Teofilova, 2021e).

137. Dixas ¢lypeatns (P. Rossi, 1790)

Data: Kostievo, pasture (Teofilova, 2021f).

138. Dixus eremita (Dejean, 1825)

Data: Kostievo, pasture (Teofilova, 2021f).

139. Dixus o bscurus (Dejean, 1825)

Data: Katunitsa (Teofilova, 2021e).

Material: N Katunitsa vill., near Chaya
River, 42°06'58"N, 24°52'01"E, 165 m,
12.X1.2021, 1 &, leg. Vasil Genchev.

(Oedem aticus)

Chlaeniini Brull¢, 1834

140. Chlaenins (Dinodes) decipiens (L.
Dufour, 1820)

Data: Plovdiv  (Rambousek, 1912);
Kostievo, oilseed rape field (Teofilova, 2021f).

141. Chlaenins (Trichochlaenins)
aeneocephalus aeneocephalns Dejean, 1826

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).

142.  Chiaenins  (Chlaenins)  festivus
festivus (Panzer, 1796)

Data: Philippopel (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912; Hieke & Wrase,
1988).

143. Chlaenins
Ménétriés, 1832

(Chlaeniellus) flavipes

Data: Philippopel  (Apfelbeck, 1904);
Plovdiv (Rambousek, 1912).
144.  Chiaenins  (Chlaeniellus) wvestitus

(Paykull, 1790)

Material: W Katunitsa vill., 42°06'14"N,
24°51'52"E, 161 m, 27.V.2021, 1 2, 42°06'13"N,
24°51'51"E, 160 m, 11VvV.2021, 19; N
Katunitsa vill., near Chaya River, 42°06'58"N,
24°52'01"E, 165 m, 14.VI111.2021, 2 &, leg. Vasil
Genchev.

Oodini LaFerté-Sénectere, 1851

145, Oodes  (Oodes)
helopioides (Fabricius, 1792)

Data: Plovdiv (Hieke & Wrase, 1988;
Guéorguiev & Guéorguiev, 1995).

helopioides

Licinini Bonelli, 1810

146. Licinus (Licinus) cassideuns cassidens
(Fabricius, 1792)

Data: “bei Plovdiv” (Hieke & Wrase,
1988).

147. Licinus (Licinus) silphoides (P. ROSSI,
1790)

Material: N Katunitsa vill., 42°06'58.4"N,
24°52'00.9"E, 161 m, 16.V1.2022, 2 8, leg. Vasil
Genchev.

Note: New
Thracian Lowland.

species for the Upper

Lebiini Bonelli, 1810
148. 1cbia (1cbia) scapuiaris scapularis



(Geoffroy, 1785)

Data: Plovdiv (Hieke & Wrase, 1988).

149. Iebia (Iebia) marginata (Geoffroy,
1785)

Data: Plovdiv (Hieke & Wrase, 1988;
Guéorguiev & Guéorguiev, 1995).

150. Dromins (Dromins) agilis (Fabricius,
1787)

Data: Plovdiv (Hieke & Wrase, 1988;
Vasilev, 1988b).

151. Paradromins (Manodronsius) linearis
linearis (Olivier, 1795)

Material: N Katunitsa vill., near Chaya
River, 42°06'58"N, 24°52'01"E, 165 m,
14VI111.2021, 18, 16.VI1.2022, 1 2, leg. Vasil
Genchev.

Note: New species and genus for the
Upper Thracian Lowland.

152. Syntomus obscuroguttatus
(Duftschmid, 1812)
Data: Kostievo, oilseed rape field;

Radinovo (Teofilova, 2021f).

153. Syntomus pallipes (Dejean, 1825)

Data: Kostievo, oilseed rape field and
pasture (Teofilova, 2021f).

Material: Plovdiv, near Regatta Venue,
42°09'10"N, 24°43'23"E, 162 m, 12.1V.2021,
135,5.1X.2021, 1 2, leg. Vasil Genchev.

154. Microlestes corticalis (L. Dufour,
1820)

Data: Kostievo,
(Teofilova, 2021f).

155. Microlestes fissuralis (Reitter, 1901)

Data: Kostievo, oilseed rape field and
pasture; Radinovo (Teofilova, 2021f).

Material: Yagodovo vill, house yard,
42°06'38"N, 24°51'04"E, 159 m, 2.1V.2021, 1 ¢,
leg. Vasil Genchev.

156. Micro lestes fulvibasis (Reitter, 1901)

Data: Kostievo, oilseed rape field and
pasture; Radinovo (Teofilova, 2021f).

157. Microlestes manrus maurus (Sturm,
1827)

Data: Kostievo, oilseed rape field and
pasture (Teofilova, 2021f).

158. Microlestes minutnins (Goeze, 1777)

Data: Kostievo, oilseed rape field and
pasture; Radinovo (Teofilova, 2021f).

159. Lionychus (Lionychus) quadrillum
(Duftschmid, 1812)

Data: “6 km von Plovdiv’ (Hieke &
Wrase, 1988).

oilseed rape field
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Dryptini Bonelli, 1810

160. Drypta (Drypta) dentata (P. ROSSI,
1790)

Data: Plovdiv, 200 m (Vasilev, 1992);
Yagodovo (Teofilova, 2021b).

Material: Yagodovo vill, house vyard,
42°06'38"N, 24°51'04"E, 159 m, 20.V.2021, 1 2,
leg. Vasil Genchev.

Zuphiini Bonelli, 1810
161. Zuphium olens (Rossi, 1790)

Data: Kostievo, oilseed rape
(Teofilova, 2021f).

field
Brachininae Bonelli, 1810
Brachinini Bonelli, 1810

162. Brachinus
Reiche et Saulcy, 1855

(Brachinus) berytensis

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).
163.  Brachinus (Brachinus) crepitans

(Linnaeus, 1758)

Data: “6 km von Plovdiv” (Hieke, Wrase,
1988); Kostievo, oilseed rape field; Radinovo
(Teofilova, 2021f).

164. Brachinus (Brachinus) ejacnlans
Fischer von Waldheim, 1828

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).

165.  Brachinus  (Brachinus) elegans
Chaudoir, 1842

Data: Kostievo, oilseed rape field
(Teofilova, 2021f).

166. Brachinus  (Brachinus) psophia

Audinet-Serville, 1821

Data: “6 km von Plovdiv’ (Hieke &
Wrase, 1988); Plovdiv (Guéorguiev &
Guéorguiev, 1995); Kostievo, oilseed rape field;
Radinovo (Teofilova, 2021f).

167. Brachinus (Brachynidius) explodens
Duftschmid, 1812

Data: “Otdih i kultura” (Rest and Culture)
Park (Angelov, 1960); Kostievo, oilseed rape
field and pasture (Teofilova, 2021f).

Paussus  (Scaphipaussus)  turcicus |
Frivaldszky von Frivald, 1835
Data: Plovdiv surroundings

(Kryzhanovskij, unpublished results).



Ground Beetles (Coleoptera: Carabidae) Found in the City and Surroundings of Plovdiv...

Note: It is possible that record to be
referring to “Krichim”, as in Hieke & Wrase
(1988) and Guéorguiev & Guéorguiev (1995).

Discussion

The taxonomic structure of the carabid
fauna from the vicinity and the city of
Plovdiv is built from mostly ecologically
plastic beetles occurring in various and often
highly anthropogenically affected habitats,
such as agrocoenoses, gardens and parks.
These are many of the representatives of the
tribes  Harpalini and  Zabrini  (e.g.
Kryzhanovskij, 1983), containing 42.5% of
the species found.

Zoogeographical analysis on species level
reveals that elements from all five main
zoogeographical complexes occur in the city of
Plovdiv and its surroundings. Mediterranean
(sensn lato) faunal type prevails (56 species,
33% of all). It is closely followed by the
Northern Holarctic and European-Siberian

36

25

complex (48 species, 29%). European complex
consists of 36 species (21%), European-Asiatic
complex has 25 species (15%), and the
Endemic complex is represented by only two
Balkan endemics (1%): Trechus irenis and
Molops dilatatus (Fig. 1). Northern Holarctic
and European-Siberian complex includes species
distributed mainly in the northern regions of the
Holarctic, mostly in Europe and Siberia;
European complex includes mostly forest
dwelling species connected to the middle and
southern parts of Europe; European-Asiatic
complex includes species which ranges lie
between the Eurosiberian and Mediterranean
zones; Mediterranean complex includes species
distributed in the region of the so-called ‘Ancient
Mediterraneum*  (Popov, 1927; Kryzhanovskij,
1965, 1983, 2002); Endemic complex includes
species with limited ranges. Greatest numbers of
species are European-Neareastern, Palaearctic,
and European-Central Asian zoogeographical
elements (Table 1).

2
bl i 4

Northern European

Euroasiatic

Mediterranean Endemic

Fig. 1. Number of species found in every of the zoogeographical complexes in the carabid fauna
from the region near the city of Plovdiv.
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Table 1. Zoogeographical categories of the ground beetles from the region near the city of

Plovdiv (on species level).

Complex Zoogeographical element N:;l:;ie;s()f O/L?f
Holarctic 4 24
Northern Ho larc tic Palaearctic 21 126
and Enropean- Western Palaearctic 9 54
Siberian European-Siberian 10 6.0
European and West Siberian 4 24
European-Neareastern 25 15.0
European 1 0.6
Enropean Central and Eastern European and Neareastern 4 24
Central European and Neareastern 5 3.0
Central and Eastern European 1 0.6
o Euroasiatic steppe and forest-steppe complex 9 5.4
Fauro asiatic European and Central Asian 16 96
European-Central Asian-Mediterranean 11 6.6
European-Neareastern-Mediterranean 12 7.2
Mediterranean-Central Asian 4 24
Northmediterranean-Central Asian 2 12
Mediterranean-Neareastern 1 0.6
Mediterranean Mediterranean 3 18
Eastmediterranean 2 12
Pontic-Submediterranean 1 0.6
Northmediterranean 8 438
Balkan-Central Asian 1 0.6
Balkan-Neareastern 11 6.6
Endemic Balkan endemic 2 1.2

Such high numbers (one third of all) of
Mediterranean species were also found in
carabid fauna from Cape Emine at the Black
Sea coast (Teofilova ¢ 4/ 2015), the Sarnena
Sredna Gora Mts. (Teofilova & Kodzhabashev,
2020b), pseudomaquises in SW Bulgaria
(Teofilova, 2020), and the Eastern Rhodope
Mts. (Teofilova & Kodzhabashev, 2020a). All
these regions in Bulgaria are under strong
Mediterranean climatic effect.

The ground beetles from the studied
region relate to two classes of life forms
proposed by Sharova (1981), with a slight
predominance of the class Zoophagous with 96

7

species (57%) (Fig. 2). Mixophytophagous are
71 species (43%). This ratio between the classes
is most similar to that in the meadow steppes
from the Forest-steppe zone of Eurasia
(Sharova, 1981), Eastern Rhodope Mts.
(Teofilova & Kodzhabashev, 2020a), habitats
near Cape Emine (Teofilova et al., 2015) and
unvegetated, sparsely vegetated, and bryophyte-
or lichen-vegetated cliffs, rock faces and rock
pavements in the inland areas in Bulgaria
(Teofilova, 2019a). It is also close to that in
semi-desert regions of Eurasia (Sharova, 1981),
and differs from the established in the typical
mountain regions in Bulgaria (e.g. Teofilova,
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2016; Teofilova, 2018; Teofilova, 2019b;
Teofilova & Kodzhabashev, 2021b). Lower
share of the zoophages was found in
pseudomaquises in SW Bulgaria, where it
revealed the effect of the xerothermic
Transitional-Mediterranean environmental
factors (Teofilova, 2020).

The degree of hind wing development
allows distinguishing of three groups of
carabids: brachypterous (hind wings shorter
than elytra or missing), macropterous (winged),
and dimorphic (some individuals have fully
developed wings, others only vestigial ones).
The macropterous beetles represent 67% (112
species) of all collected carabid species.
Pteridimorphic species are 21% of all (34
species), and brachypterous are only 6% (11

n.a.

] 10

brachypterous
wing di(poly)morphic

macropterous

Mixophytophaga

Zoophaga

species). For ten species (6%) there is no data
about their wing morphology (Fig. 2). As a
comparison, the ratio between the winged,
dimorphic and wingless species is, respectively,
73%, 17% and 10% in Bulgarian rapeseed
(Brassica napus L.) fields (Teofilova, 2021c),
69%, 22% and 8% in Zlatiya Plateau (Teofilova
& Kodzhabashev, 2020c), and 57%, 22% and
16% in the Sarnena Gora Mts. (Teofilova &
Kodzhabashev, 2020b). While wingless carabid
assemblages are characteristic of ecologically
homogeneous and stable environments, where
resources are sufficient for beetles’ entire life
cycle (such as mountain forest habitats), the
proportion of flight capable pioneer species
increases with increasing disturbance (see

Teofilova & Kodzhabashev, 2020b).

112

RTINS, 71
YA L LSS LSS LSS LSS LSS LSS LSS LIS A 96

Fig. 2. Number of species found in the two life-form’s classes and in the wing development
categories of the carabid fauna from the region near the city of Plovdiv.

Humidity preferences analysis shows that
in the studied region the mesoxerophilous
carabids have the largest share (60 species, 36%
of all). Mesophilous are 25 species (15%),
mesohygrophilous are 24 species (14%),
hygrophilous are 29 species (17%), 17 species
are xerophilous (10%), and 12 species (7%) are
eurybiontic in relation of the humidity. In fact,
of all Bulgarian eurybionths, only Pzerostichus
(Feronidius) melas (Creutzer, 1799) was not
recorded during this study, but considering its
distribution and the state of research in the
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region, its occurrence here is quite possible. In
synanthropic habitats, usually there is an
increased percentage of eurybionts, which are
mostly ecologically plastic species  with
extensive Palaearctic or Eurasian ranges,
tolerant to a wide range of environmental
conditions and their frequent changes
(Kryzhanovskij, 1983). The share of eurytopic
species in the region of Cape Emine is 9%
(Teofilova et al., 2015), and in Zlatiya Plateau it
is 11% (Teofilova & Kodzhabashev, 2020c).

The present study demonstrates the



predominantly mesoxerophilic nature of the
habitats, probably resulting from the large
percentage of open territories, occupied mainly
by agricultural lands. Similar pattern was also
found in the region of the Chirpan Heights
(NE  from  Plovdiv)  (Teofilova &
Kodzhabashev, 2021), in the Eastern Rhodope
Mts. (Teofilova & Kodzhabashev, 2020a) and
pseudomaquises in SW Bulgaria (Teofilova,
2020). Mesoxerophiles are mostly inhabitants
of open areas, such as arable lands, pastures,
hay meadows and clearings, and natural dry
grasslands. This carabid fauna is a mix of
naturally occurring and ecologically plastic
species, some of which in process of initial
invasive expansion (Kryzhanovskij, 1983).

Conclusions

The region of the city of Plovdiv and all
its surroundings are highly anthropogenically
affected by urbanization and agriculture. This is
reflected in the taxonomical, zoogeographical
and ecological structure of the carabid complex
established in this area, containing many
ecologically tolerant, plastic, and eurytopic
species. In the same time, the presence of some
preserved semi-natural habitats, as the city
parks and the Maritsa and Chaya River banks
falling under the Natura 2000 zones, favour the
survival of some intra- and extrazonal
stenotopic carabids, such as many riparian or
hygrophilous species.

The ground beetle fauna of Bulgaria is
relatively well studied, and this region has been
an object of some research in the past and in
more recent times. Still, further detailed studies
would complete the knowledge on the diversity
and ecology of this group. It is quite possible
that the carabid fauna is even more diverse. For
general conclusions many more localities have
to be examined systematically.
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Abstract. Although Plovdiv is the second largest city in Bulgaria and on its territory, there
are many natural habitats of high conservation importance, there is still almost no data on
the species composition of the arachnid fauna. Our study is the first attempt to summarize
available published and to provide original data about three orders of arachnids. The
following number of the investigated taxa of arachnids was established: spiders: 312 species
from 33 families, pseudoscorpions: 4 species from 4 families and one scorpion species
(from Euscorpiidae family). New for the region of Plovdiv are 280 species, thirteen spider
species are newly recorded for the country and five of them are first records from the
Balkans as well. Iazhys spasskyi seems to be a first record from Europe and Ze/ozes
harmeron is the first published record from the European mainland. The high total
number of species presented here, as well as the many new country records, show that the
studies of arachnids in cities have been unjustifiably neglected.

Key words: Balkans, Bulgaria, new country record, taxonomy, Thrace, Upper Thracian

lowland.

Introduction

Plovdiv is the second largest city in
Bulgaria and is located in the western part of
the Upper Thracian lowland, on the both
banks of the Maritsa River. The outskirts of
Plovdiv consist mainly of open agricultural
landscapes, pastures, orchards, villages,
warehouses and service areas. In the city and
its surroundings there are many parks,
protected areas and Natura 2000 sites with
high conservation values. This provides a

variety of habitats, which implies a rich fauna.

No any study of the arachnids in the
Plovdiv region has been published to date.
The only historical species reports (21
spiders & 2 pseudoscorpions) can be found

Bull. Nat. Hist. Mus. Plovdiv
http:/ / rnhm.org/ en/

in the papers of Drensky (1913, 1936),
Jurinic & Drensky (1917), Shikrenov (1961),
Dimitrov (1993) and Petrov (1997) and
recently (12 more spiders as part of this
research) in Naumova (2019), Geci &
Naumova (2021), Naumova & Deltshev
(2021) and Naumova et al. (2021). So, to date
only 35 species (33 spiders and 2
pseudoscorpions) were known from the
region of Plovdiv.

The aim of this study is to summarize and
provide all available data about the presence of
three orders of arachnids in Plovdiv city and its
closest surrounds and to present original
photographs of the spiders species Afraflacilia
epiblemoides (Chyzer, 1891), Atypus muralis

Regional Natural History Museum - Plovdiv
University of Plovdiv Publishing House
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Bertkau, 1890, Dysdera osellai Alicata, 1973,
Erigone dentosa O. Pickard-Cambridge, 1894,
Ero koreana Paik, 1967, Ipa terrenus (L. Koch,
1879), Lathys spasskyi Andreeva & Tystshenko,
1969, Pritha parva Legittimo, Simeon, Di
Pompeo & Kulczycki, 2017, Tegenaria
faniapo linis Brignoli, 1978, Trachelas minor O.
Pickard-Cambridge, 1872, Zelotes ecugenei
Kovblyuk, 2009 and Z. harmeron Levy, 2009 to
facilitate their identification.

Material and Methods

All  specimens of arachnids were
collected by hand, by sweeping grass or with
pitfall traps (with formaldehyde) from 1927
to 2021 but mainly in the last four years.
Specimens were preserved in 70-95% ethanol
and deposited (indicated in Table 1) in the
Institute of Biodiversity and Ecosystem
Researches (IBER) and The National
Museum of Natural History (NMNH) at the
Bulgarian Academy of Sciences.

The digital images were taken with a
Canon EOS 1100D digital camera attached
to Carl Zeiss Amplival microscope and
processed using Photoshop CS6 software.
The nomenclature follows the World Spider
Catalog (2021), Harvey (2013) and Kovarik

et al. (2020). All taxa are listed alphabetically.
The collectors were presented by their
initials as follows: D. Georgiev (DG), G.
Glushkov (GG), I. Delev (ID), S. Indzhov, I.
Mollov  (IM), M. Naumova (MN), O.
Todorov (OT), P. Drensky (PD), P. Mitov
(PM), S. Popova (SP), T. Teofilova (TT), V.
Genchev (VG).

Other abbreviations used in the paper
include: & - male; 2 - female; hc - hand
collected; j -juvenile/s; L - locality; Pl -
Plovdiv city; RNHM - Regional Natural
History Museum; sa - subadult, Sur -
surrounds.

The collecting sites (alphabetically) are
presented in Table 1 and mapped on Fig. 1.
The data in Table 1 includes the localities
with numbers 1 to 31, in the city of Plovdiv,
followed by sites with numbers 32 to 53 from
the nearest villages (1-10 km from the town)
and related data (UTM-code, exact or
approximate coordinates (decimal), elevation
(m as.l.), collecting method, collectors and
depository). All records from Plovdiv,
without exact location were tentatively added
to emblematic region Stariya Grad place (The
Old town) with number 29a and approximate
coordinates.

Table 1. The localities where the arachnids have been collected in the Plovdiv region.

N Locality UIM coordinates Alt. Method coll./Author deposit
City of PLOVDIV
1 Bratska Mogila place LG16 N 42.1435,E 24.7178 168 sweeping DG IBER
2 Bunardzhik hill LG16 N 42.1447,E 24.7394 190-236 soil traps, hc IM, MN, PD, VG IBER
3 Central, | LG16 N 42.1482,E 24.7301 170 he VG IBER
4 Central, Il LG16 N 42.1497,E 24.7247 163 he VG IBER
5 Central, Maritsa River LG16 N 42.1527,E 24.7230 161 hc VG IBER
6 Central, RNHM LG16 N 42.1490,E 24.7430 173 he VG IBER
7 Central, Sity center LG16 N 42.1514,E 24.7415 166 he GG IBER
Danov Halm (Sahat Tepe) hill (The 3 . NMNH,
8 Clocktower) LG16 N 42.1463, E 24.7469 185-210 hc, soil traps CD, IM, MN, SP IBER
9 Dzhendem Tepe (Mladezhki Halm) hill LG16 N 42.1498,E 24.7496 168 soil traps M IBER
10 Gagarin ward LG17 N 421628, E 24.7544 167 he MN IBER
11 Grebnata baza Place LG16 N 42.1495, E 42.1495 hc MN, VG IBER
12 Han Asparuh ward LG16 N 421412, E 24.7912 163 hc MN IBER
13 Hisar Kapiya place LG16 N 42.1486, E 24.7541 177 he PD NMNHS
14 1zgerv ward LG16 N 42.1485,E 24.7842 159 hc MN IBER
15 Iztochna Promishlena Zona ward LG16 N 42.1521, E 24.7730 158 hc MN IBER
16 Kamenitsa 1 ward LG16 N 42.1395 E 247559 159 hc Na“?;g‘g)et ager
17 Kapana ward LG16 N 42.1503, E 24.7485 168 he VG
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18 Kyuchuka ward LG16 N 421102, E 24.7275 168 he D'e\:ﬁs“h':\?‘(’go‘g‘l) IBER
19 Lauta Park | LG16 N 421352, E 24.7716 159 soil traps 1D, IM IBER
20 Lauta Park Il LG16 N 42.1381, E 24.7824 158 he PM IBER
21 Marasha ward LG16 N 42.1507,E 24.7371 166 hc MN IBER
22 Maritsa river, a rivershore in Karshiaka ward LG16 N 42.1541,E 24.7279 160 hc MN, SP IBER
23 Maritsa river, 4th km, suburban LG16 N 42.1420,E 24.6990 165 soil traps ID IBER
24 Maritsa river, 6th km, rural LG16 N 42.1502, E 24.6797 160 soil traps ID IBER
25 Maritsa river, Gerdzhika, urban LG16 N 42.1540,E 24.7340 159 soil traps ID IBER
26a Nebet Tepe hill LG16 N 42.1508, E 24.7534 189 hc VG IBER
26b Nebet Tepe hill, Maritsa River LG16 N 42.1541,E 24.7511 161 hc VG IBER
26c Nebet Tepe hill, Stariya Grad | LG16 N 42.1493,E 24.7540 185 he VG IBER
26d Nebet Tepe hill, Stariya Grad 11 LG16 N 42.1499, E 24.7540 187 hc VG IBER
27 North region, raspberry plantation LG17 N 421763, E 24.7619 161 - = NMNHS
28 Promishlena Zona lIzgrev ward LG16 N 42.1479,E 248081 162 he VG IBER
29a Stariyat grad place | LG16 N 42.1420,E 24.7480 165 hc GG,PD -
29b Stariyat grad place I1 LG16 N 42.1482, E 24.7301 - Dimitrov (1993) -
30 Trakia ward LG16 N421341,E247849 165  hc, obs. D'e\:ﬁs“h':\?‘(’go‘g‘l) IBER
31 Yuzhna Promishlena Zona waed LG16 N 42.1274,E 24.7714 160 hc - IBER
SURROUNDS

32 Bresovitsa village LGO06 N 42.1035, E 24.6529 180 hc PD -
33 Katunitsa village, Chaya River LG26 N 42.1162, E 24.8669 hc VG IBER
34 Kostievo village LGO7 N 42,0933, E 24.8185 165 Soil traps TT IBER
35 Krumovo village LG16 N 42.0976,E 24.8149 162 hc CD NMNH
36 Sadovo village LG26 N 42.1300, E 24.9233 143 he BP NMNH
37 Tsaratsovo village LG17 N 422109, E 246991 178 Soil traps 1M IBER
38 Yagodovo village, a yard LG26 N 42.1107, E 24.8510 hc VG IBER
39 Yagodovo village, cemetery LG26 N 42.1160, E 24.8496 hc VG IBER
40 Yagodovo village, Chaya River | LG26 N 42.1038, E 24.8645 hc VG IBER
41 Yagodovo village, Chaya River I1 LG26 N 42.1140, E 24.8659 hc VG IBER
42 Yagodovo village, Chaya River 111 LG26 N 42.1087, E 24.8656 hc VG IBER
43a Yagodovo village, East | LG26 N 42.1070,E 24.8542 161 hc VG IBER
43b Yagodovo village, East I1 LG26 N 42.1060, E 24.8520 hc VG IBER
43c Yagodovo village, East 111 LG26 N 42.1069, E 24.8557 hc VG IBER
44 Yagodovo village, N field | LG26 N 42.1284,E 24.8556 152 he VG IBER
45a Yagodovo village, N field 11 LG26 N 421312, E 24.8493 153 he VG IBER
45b Yagodovo village, N field 111 LG26 N 421320, E 24.8429 154 he VG IBER
46a Yagodovo village, North | LG26 N 42.1181, E 24.8532 157 hc VG IBER
46b Yagodovo village, North 11 LG26 N 42.1148,E 24.8526 160 he VG IBER
46c Yagodovo village, North 111 LG26 N 42.1151,E 24.8516 150 hc VG IBER
47 Yagodovo village, North 1V LG26 N 421234, E 24.8527 157 hc VG IBER
48 Yagodovo village, North V LG26 N 42.1260, E 24.8430 156 hc VG IBER
49 Yagodovo village, South | LG26 N 42.0998, E 24.8481 164 hc VG IBER
50 Yagodovo village, South 11 LG26 N 42.1010, E 24.8472 165 hc VG IBER
51 Yagodovo village, West | LG26 N 42.1033, E 24.8378 162 he VG IBER
52 Yagodovo village, West 11 LG26 N 42.1128,E 24.8387 161 hc VG IBER
53 Yagodovo village, West 111 LG26 N 42.1145,E 24.8284 158 he VG IBER
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Fig. 1. Map with the localities in Plovdiv where the arachnids have been collected
(for details see Table 1).

Results

During this study the following number
of the investigated taxa of arachnids was
established: spiders: 312 species from 33
families (Agelenidae-7, Amaurobiidae-3,
Anyphaenidae-1, Araneidae-27, Atypidae-1,
Cheiracanthiidae-6, Clubionidae-2, Dictynidae-
8, Dysderidae-8, Eresidae-2, Filistatidae-2,
Gnaphosidae-30, Hahniidae-1, Linyphiidae-37,
Liocranidae-3, Lycosidae-34, Mimetidae-3,
Miturgidae-4, Oecobiidae-1, Oxyopidae-2,
Philodromidae-13, Pholcidae-4, Phrurolithidae-
3, Pisauridae-1, Salticidae-40, Scytododae-2,
Tetragnathidae-9, Theridiidae-32, Thomisidae-
19, Titanoecidae-3, Trachelidae-1, Uloboridae-1,
Zodariidae-2); pseudoscorpions: 4 species from
4 families (Cheliferidae-1, Chernetidae-1,
Chtoniidae-1, Neobisiidae-1) and one scorpions
from the family Euscorpiidae. New for the
region of Plovdiv are 280 species (marked with
an asterisk). Thirteen spider species are newly
recorded for the country (marked with 2
asterisks) and five of them are first records
from the Balkans as well (marked with 3
asterisks).  Iathys spasskyi  Andreeva &
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Tystshenko, 1969 seems to be a first record
from Europe and Zelotes harmeron Levy, 2009
is the first published record from the European
mainland. One speciecies from a genus
Scyrodes Latreille, 1804 seems to be new for
the science and will be described in separate
paper.

The records of Dysdera erythrina
(Walckenaer, 1802) from Plovdiv, Bunardzhika
(Drensky, 1913: 87 (sub D. cambridges),
Drensky, 1936: 12, Jurinitch & Drensky,
1917:125) is listed here as D. sp. erythrina —
complex. The material from Plovdiv cannot be
located (probably lost) and in accordance with
Rezag et al., (2018) the species have been
excluded from the Bulgarian checklist of
spiders. The revision of erythrina species
complex in the Balkans is in the future.

Three spider species are included in the
list below as uncertain records: Neon pictus
Kulczynski, 1891 from the hills Bunardzhika &
Sahat Tepe (Jurinitch & Drensky, 1917: 135),
Ozyptila randa Simon, 1875 from Sahat Tepe
(Drensky, 1913: 101 sub Oxyptila r. Simon,
1875) and Cheiracanthium m argaritae Sterghiu,



1985 (described by a single female specimen in
Romania) and reported (also by single female) from
Plovdiv (Dimitrov, 1993: 74). They have not been
reported over again and it is quite possible to be a

Naumova &Genchev

result of misidentifications. Since the materials of
these species cannot be located (probably lost), they
are included in the list below, with a question mark
(?) and need conformation.

Table 2. List of arachnids. Iegend: S - status: * - new for the Plovdiv region, ** - new country
record, *** - species new for the Balkans, # - species nov., ? - uncertain record, L - locality
(number = to the number in Table 1 and Fig. 1), j - juvenile, sa - subadult, PI - Plovdiv city, Sur -

surrounds.

S Taxa

L (sex, date) Pl Sur

ARANEAE
Agelenidae

* Agelena orientalis C. L. Koch, 1837

Allagelena gracilens (C. L. Koch, 1841)

*  Eratigena agrestis (Walckenaer, 1802)

* Maimuna vestita (C. L. Koch, 1841)

** Tegenaria faniapo llinis Brigno I, 1978

* Tegenaria hasperi Chyzer, 1897

Tegenaria parie tina (Fourcroy, 1785)

Amaurobiidae

* Amanrobins erberi (Keyserling, 1863)

* Amanrobius ferox (Walckenaer, 1830)
* Amanrobius pallidus L. Koch, 1868

Anyphaenidae
* Anyphaena accentuata (Walckenaer, 1802)

Araneidae
* Acnlepeira ceropegia (Walckenaer, 1802)
*  Agalenatea redii (Scopoli, 1763

* Araneus angulatus Clerck, 1757

* Aranens diadem atus Clerck, 1757

38 (1 9, 16082018, 1 2, 28.08.2018), 41 (2 ¢,
14.08.2021), 42 (1 <, 4 sa 5, 08.09.2018)

11 (1 8, 16.07.2021), 29a (Drensky, 1913, sub
A. similis, Drensky, 1936), 33 (1 3,
25.07.2021), 44 (1 <, 25.03.2020), 46b (1 2,
29.08.2020)

23 (1 5, 30.06-14.07.2020), 31 (1, 22.02.1988)

2(L 2, 19.04.2017), 6 (1 2,18.02.2022), 7 (1
9, 02-03.2018), 8 (1 3,1 ¢, 20.03.2018), 15 (1
5,11.11.2016),38 (3 3,8 ¢, 1sa 9, 1], 16-
30.03.2018, 1 ¢, 11-15.04.2018, 1 3,
21.2.2021)

5(1 5,26.03.2021), 38 (1 2,153,
16.06.2021, 3 ¢, 19.06.2021, 1 5, 28.10.2021, 2
5, 17.02.2022)

4(1 ,3006.2021), 23 (1 2, 01-30.09.2020),
24 (1 9,01-30.09.2020, 1 <, 30.06-
14.07.2020), 25 (1 2, 30.06-14.07.2020), 33 (2
?), 38 (16.06.2019)

6 (1 ¢, 25.10.2018), 29a (1 8, 25.12.2018, 1],

03.10.1927), 32 (Jurinic & Drensky, 1917), 38
(2 2,16-30.03.2018, 1 8, 04.10.2018)

+
+

+

+
+

+
+

+
+

2(1 219042017, 1 ¢, 2], 01-04.05.2018), 6
(2 5,18.02.2022), 8 (1 5,1 2,13.02.1988, 2 3,
4 9,2003.2018), 15 (1 ¢, 1], 11.11.2016), 22
(1 9,20.03.2018), 26¢ (2 ¢, 27.04.2018), 38 (6
5,9],16-30.03.2018, 1 3, 02.04.2018, 2 ¢, 11-
15.04.2018,1 5,3 9, 08-21.04.2019, 2 ¢, 11-
21.05.2019, 2 3,28.10.2020, 1 ¢, 06.11.2020)

38 (1 ¢, 05.2018) +

19(1 5,01-3105.2021), 203 5,3 9,1,
18,04.2017)

+
+

33(1 8,23.04.2022,1 3,1 ¢,02.05.2022)

3(1 5,16062022),38 (L %,0107.2020,1 2,
03.07.2020)

38 (1 5,08-21.04.2019, 1] , 15.04.2018) +
29a (1sa ¢, 03.10.1927), 38 (1 2, 19.08.2018),
443 5,1 9, 10-12.07.2018)

29a (1 ¢,00.11.2018, 1 9, 15.11.2018, 1 ¢,
01.09.2019), 38 (1 ¢, 14.08.2018, 1 ¢,

+ o+

87



Review of the Spiders, Psendoscorpions and Scorpions in the Region of Plovdiv, S Bulgaria...

Araniella cucurbitina (Clerck, 1757)

Araniella opisthographa (Kulczynski, 1905)

Argiope bruennichi (Scopoli, 1772)
Argiope lobata (Pallas, 1772)
Cercidia prominens (\Westring, 1851)
Cyclosa conica (Pallas, 1772)

Cyclosa oculata (\Walckenaer, 1802)

Gibbaranea bituberculata (Walckenaer, 1802)
Gibbaranea gibbo sa (Walckenaer, 1802)
Gibbaranea ullrichi (Hahn, 1835)
Hypsosinga pygmaea (Sundevall, 1831)

Hypsosinga sanguinea (C. L. Koch, 1844)

Larinioides ixobolus (Thorell, 1873)

Larinioides patagiatus (Clerck, 1757

Larinioides suspicax (O. Pickard-Cambridge, 1876)
Leviellus stroemi (Thorell, 1870)

Mangora acalypha (\Walckenaer, 1802)

Neoscona adianta (\Walckenaer, 1802)

Neoscona byzanthina (Pavesi, 1876)

Neoscona subfusca (C. L. Koch, 1837)
Nuctenea umbratica (Clerck, 1757)
Singa nitidula C. L. Koch, 1844

Zilla dio dia (\Walckenaer, 1802)

Atypidae

Atypus mnralis Bertkau, 1890
Cheiracanthiidae

Cheiracanthinm elegans Thorell, 1875
Cheiracanthinm erraticum (Walckenaer, 1802)
Cheiracanthinm margaritae Sterghiu, 1985

Cheiracanthinm mildei L. Koch, 1864
Cheiracanthinm pennyi O. Pickard-Cambridge, 1873
Cheiracanthinm punctorium (Villers, 1789)
Clubionidae

Clubiona frutetornm L. Koch, 1867

Clubiona lutescens \Nestring, 1851

29.09.2018), 44 (1 ¢, 21.10.2018, 1 3,
27.08.2021)

9(1 5,2 2 17.06.2021), 33 (1 ¢, 16.06.2019),
40(1 5,1 <, 04.06.2021)

27(1 5,1 2,2710.1988), 38 (1 9, 2805
08.06.2019)

44.(1 2, 10-12.07.2018), 48 (1 5, 18.07.2018)

14 (1 2,18.08.2021), 28 (1 9, 25.07.2018) +
38 (1 ¢,11.08.2020, 1 &, 30.08.2020)

35(1 9, 04.1988)

38 (1 8,27-29.05.2018, 1 ¢, 31.07.2020,1 2,
02.08.2020, 2 2, 30.08.2020)

19 (1 ¢, 26.05.2011), 40 (2 ¢, 10-11.052021)  +
38 (1 &, 08-21.04.2019)

38 (1 9, 11-18.05.2018, 1, 4, 20.03.2019

38 (1 9 04-14.07.2019, 1 ¢, 16.07.2021)

38 (2 5, 25.04-05.05.2019, 1 ¢, 27.04.2019, 1
9, 04.05.2019, 1 2, 22.06.2021),39 (1 3,
12.07.2021)

42 (2 2,08.09.2018)

44(1 2,25032020,1 ,15102020,1 2,04092021)
33 (2 2,30.05.2018)

25 (1 , 20.05-29.06.2020),33 (1 &, 25.07.2021) +

1(6 2,03-0406.2017),2(1 8,1 2, 01-04.05.2018),
19 (1 2,2605.2011),33 (1 8,25.07.2021),35 (1 2,
04.1988), 38 (1 5a 2, 11-15.04.2018,1 &, 04
1407.2019),40 (1 <, 04.06.2021)

33 (1 2,18.07.2021), 38 (1 ¢, 03-10.07.2018),
44 (Geci & Naumova, 2021)

33 (1 2,05.09.2022), 44 (Geci & Naumova,
2021), 45a (Geci & Naumova, 2021,1 ¢,1

sa , 27.08.2021), 53 (Geci & Naumova, 2021)
38 (2 2,03-10.07.2018)

38 (1 <,30.07.2018)

44 (1 2, 24.05.2021)

2(1 3,01-04.05.2018), 3 (1 ¢, 24.06.2021), 38
(1 2,25.04-05.05.2019, 2 38, 23.08.2019)

+

43a (1 3,23.06.2021)

33(2 8,18.07.2021)
19 (1 9, 26.05.2011), 44 (1 5, 09.05.2019) +
29b (Dimitrov, 1993) +

6(2sa8,5], 18.02.2022), 29a (1 j, 03.10.1927),
38 (30.05.2018)

13 (1 9, 25.08.1928) +

38 (1 3,25.07.2020), 44 (2 5,1 <, 10-
12.07.2018)

24 (1 9, 30.06-14.07.2020), 33 (1 2,
25.07.2021)

23 (1 2,01-30.09.2020), 24 (2 5,1 2, 20.05-
29.06.2020, 1 9, 30.06-14.07.2020)

+ o+ + o+ 4+

+ 4+ o+ o+
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Dictynidae

Brigittea civica (Lucas, 1850)

Brigittea vicina (Simon, 1873)
Dictyna arnndinacea (Linnaeus, 1758)
Dictyna m ajor Menge, 1869

Dictyna uncinata Thorell, 1856

Lathys spasskyi Andreeva & Tystshenko, 1969
Lathys stigm atisata (Menge, 1869)

Nigm a wale ke nae ri (Roewer, 1951)
Dysderidae

Dysdera crocata C. L. Koch, 1838

Dysdera sp. erythrina complex

Dysdera lata Reuss, 1834

Dysdera lo ngiro stris Doblika, 1853
Dysdera osellai

Harpactea babori (Nosek, 1905)

Harpactea lepida (C. L. Koch, 1838)

Harpactea rubicunda (C. L. Koch, 1838)

Eresidae
Eresus kollari R0SSI, 1846

Eresus moravicus Rezac, 2008

Filiistatidae

Pritha parva Legittimo, Simeon, Di Pompeo & Kulczycki,
2017

Filistata insidiatrix (FOrsskal, 1775)
Gnaphosidae
Ap hantanla trifasciata (O. Pickard-Cambridge, 1872)

Civizelo tes gracilis (Canestrini, 1868)

Drassodes cuprens (Blackwall, 1834)
Drassodes lapido sus (Walckenaer, 1802)

Drassodes lutescens (C. L. Koch, 1839)
Drassodes pubescens (Thorell, 1856)

3(1 3,2205.2021), 6 (1 8,18.02.2022), 11 (1
¢, 17.06.2021), 13 (2 2, 25.08.1928), 29a
(Drensky, 1936 sub Dictynac.), 38 (1 8,
18.06.2020), 50 (2 3, 26.05.2019)

38 (3 <, 20.06.2020)

22 (4539, 2003.2018),33 (1 3,2 <,
04.07.2019), 38 (2 5, 18-26.06.2019)

44 (2 2, 10-12.07.2018)

+

5(1 5,2606.2021), 27 (5 9, 27.10.1988), 40 (1

3, 10-11.05.2021)
26 (1 9, 27.04.2018)
35 (1 9,04.1988)
38 (1 3,14.10.2019)

2(1 2,18.09.2017)
29 (Drensky, 1913 sub D. cam bridgei,
Drensky, 1936, Jurinitch & Drensky, 1917)

38(1 8,3 2,11-15.04.2018, 1 3, 28.08.2018, 1
?,16.07.2019,1 5,1 ,15.05.2021,1 2,
21.05.2021,1 ¢,10.11.2021)

23 (2 3,20.05-29.06.2020, 1 2, 30.06-
14.07.2020, 1 2, 1], 01-30.09.2020), 33 (1 ¢,
23.04.2022, 1 3, 16.06.2022)

26¢ (1 5, 27.04.2018, 1 3, 28.10.2018)

2(1 2,19.04.2017,2 ¢, 3sa 5, 18.09.2017, 3
5,3 9,01-04.052018), 9 (1 2,19.09.2017), 23
(1 5, 30.06-14.07.2020)

29a (Drensky, 1913 (sub Harpactes seidelii
[sic]); Drensky, 1936)

23(1 5,2005-29.062020,1 3,1 2,30.06-
14.07.2020)

30 (1 5, 10.10.2018)

10(1 ¢,1507.2021), 11 (Naumova & Deltshev,
2021), 18 (Naumova & Deltshev, 2021), 26¢
(Naumova & Deltshev, 2021), 37 (1 8, 12.09.2013),
38(1 8,27-29.05.2018), 43b (Naumova &
Deltshev, 2021), 50 (1 8, 26.05.2019, Naumova &
Deltshev, 2021),

3(1 3,1sa¢,2205.2021,1 8, 15.06.2021 ), 38
(Naumova & Deltshev, 2021, 1 j, 01.07.2020)

38 (15a 9, 28.06.2022)

33 (1 ¢,18.07.2021), 38 (1 3, 19.06.2021)

9(1 ¢ 17.062021),38 (1 5,16062021, 1 3,
19.06.2021)

22 (2sa 8, 20.03.2018)

11 (1 9,09.07.2021), 25 (1 5, 20.05-
29.06.2020), 38 (1 5, 01.05.2021,1 2,
25.05.2021)

38 (1 ¢, 11-15.04.2018)
25 (1 , 20.05-29.06.2020)

+

+

+

+
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Drassyllus praeficus (L. Koch, 1866)

Gnaphosa lucifuga (\Walckenaer, 1802)

Gnaphosa rufula (L. Koch, 1866)
Haplodrassus bohemicus Miller & Buchar, 1977

Haplodrassus signifer (C. L. Koch, 1839)

Marinaro zelo tes m alkini (Platnick & Murphy, 1984)

Micaria albovittata (Lucas, 1846)

Micaria coarctata (LUCaS, 1846)
Micaria dives (Lucas, 1846)

Micaria micans (Blackwall, 1858)
Micaria pulicaria (Sundevall, 1831)
Nomisia exornata (C. L. Koch, 1839)

Scotophaens scutnlatus (L. Koch, 1866)

Trachyzelotes pedestris (C. L. Koch, 1837)

Turkozelotes mecowani (Chatzaki & Russell-Smith, 2017)
Urozelotes rusticns (L. Koch, 1872)

Zelotes apricorum (L. Koch, 1876)

Zelotes electus (C. L. Koch, 1839)
Zelotes erebens (Thorell, 1871)

Zelotes engenei Kovblyuk, 2009

Zelotes harmeron Levy, 2009

Zelotes hermani (Chyzer, 1897)

Zelotes longipes (L. Koch, 1866)

Zelotes tennis (L. Koch, 1866)

Hahniidae
Habnia nava (Blackwall, 1841)
Linyphiidae

2(1 5,01-04052018), 9 (1 ¢,17.062021), 23 (5 3,
2 9,2005-20062020, 1 2, 30.06-14.07.2020, 1

sa 9, 01-30.09.2020), 24 (1 3, 20.05-29.06.2020), 25
(1 5,2005-29.06.2020), 38 (1 3, 14-20.05.2020, 1
5,2805.2021), 44 (1 ,10-1207.2018)

38 (1 9,05.07.2021),43a (1 5,1 ¢,
27.06.2021, 1 3,29.06.2021, 1 5a 2,
24.09.2021)

34(3 5,1 9, 14.05:02.06.2017)

24 (15 9, 20.05-29.06.2020)

25 (2 5, 20.05-29.06.2020), 34 (1 2, 14.05-

02.06.2017), 38 (2 5, 11-15.04.2018, 2 3, 08-

21.04.2019, 1 2, 23.08.2019)

23(1 2,3006-14.07.2020), 34 (1 ,1405-

02.06.2017), 38 (1 2,03-1007.2018, 1 2,

07.07.2021)

241 5,3006-14.07.2020), 25 (1 5, 2005

20062020, 38 (1 3, 25-31.07.2020, 1 5,
18052021, 1 ¢, 13.06.2020), 47 (1 5,1 ¢,

2007.2019)

11 (1 ,09.07.2021), 38 (1 <, 16.07.2019)

38 (1 8,05.06.2021)

25(1 5,1 <, 30.06-14.07.2020)

38 (1 3,23.08.2019)

26¢ (1 3, 27.04.2018)

5(1 5,30102022),6(3  18022022), 2a (1 3,
1800.1983), 33 (1 ,0609.2021),38(1 3,1 <,

20002018, 1 ©,11-21062019, 1 ¢,06112020,1 %,
160652021

3(1sa 9, 26.02.2021), 11 (1 3, 09.07.2021), 25

(3 5, 20.05-29.06.2020), 50 (1 3, 26.05.2019)

34(4 5,1 9,14.05-02.06.2017)

7(1 5,02-03.2018), 38 (2 5, 14-15.06.2020)

23(1 5,1 2,3006-14.07.2020, 1 3, 01-30.09.2020)

5(1 5,26.03.2021), 38 (1 3, 19.03.2021)

47 (1 5,17.09.2021)

242 51 2,3006-14072020,1 5,2 ,01-

3009.2020), 25 (1 2, 200520062020, 1 3, 30.06-
1407.2020),38 (1 3,1 9,11-1504.2018, 1 2,
18042019, 1 9, 20062020, 1 2, 25,07.2020),50 (1
5,1708.2019)

43¢ (1 9, 15.07.2021)

9(1 5,19092017), 22 (1 ,20032018), 23 (4 5,1
9,01-30.09.2020), 24 (1 , 30.06-14.07.2020), 25 (5
5,01-30.09.2020), 38 (1 5, 28082018, 1 3,

20102021, 39 (1 3,19.09.2021),43a (1 3,
15,06.2020)

33 (1 5,21.08.2021), 38 (1 3,29.09.2018, 2 ¢,
1sa 9, 25.04-05.05.2019, 1 2, 23.08.2019)
11(1 9,00.07.2021),38 (1 5,1 ¢, 27-

29.05.2018, 3 3, 28.05-08.06.2019, 1 ¢, 18-

26.06.2019, 1 ¢,16.07.2019, 1 , 14-

20.05.2020, 2 ¢,17.07.2020, 1 , 31.05.2021, 1
5,1 ,19.06.2021)

38 (1 <, 25.05.2021)

+ +
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Abacoproeces saltuum (L. Koch, 1872)
Acartanchenius scurrilis (O. Pickard-Cambridge, 1873)

Agyneta punctata \Wunderlich, 1995

Agyneta rurestris (C. L. Koch, 1836)

Canariphantes nanus (Kulczynski, 1898)
Centromerus sylvaticus (Blackwall, 1841)
Ceratinella brevipes (Westring, 1851)

Cresmatoneta mutinensis (Canestrini, 1868)

Dicym binm nigrum (Blackwall, 1834)

Diplostyla concolor (\Wider, 1834)

Erigone dentipalpis (\Wider, 1834)
Erigone dentosa O. Pickard-Cambridge, 1894

Frontinellina frutetorum (C. L. Koch, 1835)

Gnathonarinm dentatum (Wider, 1834)

Gongylidium rufipes (Linnaeus, 1758)

Improphantes decolor (Westring, 1861)

Ipa terrenns (L. Koch, 1879)

Linyp hia triangularis (Clerck, 1757)

Microctenonyx subitanens (O. Pickard-Cambridge, 1875)
Microlinyphia impigra (O. Pickard-Cambridge, 1871)

Microlinyphia pusilla (Sundevall, 1830

Neriene clathrata (Sundevall, 1830)

Neriene furtiva (O. Pickard-Cambridge, 1871)
Oedothorax apicatus (Blackwall, 1850)

Ostearins melanopygins (O. P.-Cambridge, 1879)
Pelecopsis elo ngata (Wider, 1834)

Prinerigone vagans (Audouin, 1826)

Sintula retroversus (O. P.-Cambridge, 1875)

Stemonyphantes lineatns (Linnaeus, 1758)
Syedra gracilis (Menge, 1869)
Tenuiphantes tenebricola (\Wider, 1834)

Tenuiphantes tenuis (Blackwall, 1852

Trichoncoides piscator (Simon, 1884)

23 (1 5, 20.05-29.06.2020) +
2(1 2, 18.09.2017), 8 (1 3, 17.09.2017), 35 (1
9, 04.1988), 38 (1 3, 26-30.04.2018)

34 (1 5, 14.05-02.06.2017)

8(L 2 13021988), 12 (1 2,11.112016), 31 (L ¢,
2202.1988), 35 (1 9,04.1988),38 (1 5,1 %,
23082019, 1 3,10022022),40(L 3,1 ¢,
04.06.2021)

+

9(1 ¢ 17.06.2021) +
19 (1 ¢, 01-31.05.2021) +
24 (1 2,30.06-14.07.2020) +

25 (1 9, 01-30.09.2020), 38 (1 sa 3, 21-
26.10.2018, 1 3, 08-21.04.2019)

38 (1 5, 13.06.2020)

19(1 ,01-3105.2021), 20 (1 5,1804.2017), 22 (1
5,20032018), 23 (2 ¢, 01-30.00.2020), 24 2 3,1
9,30.06-14.07.2020, 1 2, 01-30.09.2020), 25 (6 3,9
2, 30.06-14.07.2020), 38 (1 3, 04-14.07.2019)

38 (1 5, 25.04-05.05.2019)
33 (1 5, 18.07.2021)

2(1 5,3 2, 01-04.052018), 38 (2 ¢, 11-
18.05.2018, 1 ¢, 15.08.2018, 1 2, 05.06.2021)

33 (1 <,16.07.2022)

24 (2 <,30.06-14.07.2020, 2 2, 01-30.09.2020)
11 (1 2,19.04.2017) +
38 (1 2,16-30.03.2018, 1 &, 22.04.2019)

38 (1 2,09.11.2018), 44 (1 2, 20.10.2020)

38 (2 ?,11-15.04.2018, 1 ¢, 03.07.2018)

38 (Naumova et al., 2021)

38 (1 ¢,03-10.07.2018, 1 &, 08-21.04.2019, 1
3,11-21.05.2019, 1 &, 18-26.06.2019, 1 &, 04-
14.07.2019, 1 2, 1sa ¢, 10-11.08.2020)

5(1 8,21.04.2021), 23 (1 2,30.06-14.07.2020), 24

(1 2,3006-14.07.2020), 25 (1 ¢, 30.06-14.07.2020) +
38(1 2,16-30.03.2018, 2 2, 10-11.08.2020)

38 (1 ¢,25.05.2020, 1 2, 25-31.07.2020)

33 (1 <,16.06.2019)

38 (1 ?,1}j,16-30.03.2018, 1 8, 03-10.07.2018)
2(1 5,18.09.2017), 15 (1 9, 11.11.2016) +
31(1 8,1 2,22021988),33(1 8,1209.2021), 38

(1 3,1306.2020),40 (1 ,10-11.05.2021,2 ¢, +
2705.2021)

2(4 2,2525,1809.2017),38(1 5,3 2,21
26.10.2018)

47 (1 ,07.10.2022)

19(1 &,1sa¢9,01-31.05.2021) +
2(2 3,09.06.2021) +
9(1 8,19.09.2017,1 8,4 2,1sa ¢, 17.06.2021), 23

(2 2,3006-14.07.2020), 33 (1 ¢, 04.07.2019), 38 (1
2,11-1504.2018,2 ,2504-0505.2019,2 &,11- +
21.052019,3 9,152 8, 1sa ¢,23.08.2019, 1 3,
15.05.2021)

11(1 2,17.062021),31 (1 <,22.02.1988),34 (1 5,
14.05-02.06.2017),35 (1 ,1411.2021),38(1 5,21- +
26102018, 1 2,2607.2021), 46¢ (1 &, 25.05.2018)

+

+

+ + + +

+

91



Review of the Spiders, Psendoscorpions and Scorpions in the Region of Plovdiv, S Bulgaria...

Trichoncus affinis Kulczynski, 1894
Trichoncus hackmani Millidge, 1955
Trichoncus saxicola (O. Pickard-Cambridge, 1861)

Wale ke naceria capito (\Westring, 1861)

Liocranidae

Agroeca cuprea Menge, 1873

Liocranoeca spasskyi Ponomarev, 2007

Mesiotelus tenuissimus (L. Koch, 1866)

Lycosidae

Alopecosa albofasciata (Brullé, 1832)
Alopecosa cuneata (Clerck, 1757)
Alopecosa farinosa (Herman, 1879)
Alopecosapulvernlenta (Clerck, 1757)

Alopecosa taeniopus (Kulczynski, 1895)
Arctosa cinerea (Fabricius, 1777)

Arctosa leopardus (Sundevall, 1833)

Arctosa variana C. L. Koch, 1847

Aunlo nia albim ana (\Walckenaer, 1805)

Geolycosavultnosa (C. L. Koch, 1838)

Hogna radiata (Latreille, 1817)

Lycosa praegrandis C. L. Koch, 1836

Pardo sa agrestis (Westring, 1861)

Pardosa agricola (Thorell, 1856)

Pardosa alacris (C. L. Koch, 1833)
Pardosa am entata (Clerck, 1757)

Pardosa atom aria (C. L. Koch, 1847)

37 (1 3,12.09.2013)
11 (1 5,09.07.2021), 38 (1 3, 01.07.2021)
38 (1 ¢, 15.05.2021)

29 (Drensky, 1913 sub Walc ke naéria [sic] ¢.,
Drensky, 1936)

+

8(1 3,17.09.2017,1 2,20.03.2018), 25 (2 2,
20.05-29.06.2020, 2 &, 3 2, 01-30.09.2020), 38
(1 ¢,11-15.04.2018, 1 ¢,09.04.2019, 2 <,
22,04.2019,1 2,15.05.2021,1 <, 08.06.2021)
34 (36 6,4 2,14.05-02.06.2017)

29a (DRENSKY, 1913, 1936), 38 (1 ¢, 16-
30.03.2018, 1 ¢,11-15.04.2018,1 2, 26-

30.04.2018, 1 ¢,23.08.2019, 1 ¢, 27.02.2021, 1
5,04.08.2021), 44 (1 9, 23.08.2019)

+

2(1 9,25062018), 33 (L 9, 2705.2021), 38 (1,
28052019)

38 (1 5, 15.12.2018)

29a (1 5, 14.03.2021), 38 (1 9, 28.04.2019), 51
(2 »,30.03.2021)

25 (18 5,1 2, 20.05-29.06.2020) +
25 (1 5,2 9,01-30.09.2020), 38 (1 2, N
18.03.2019)

24 (1 8,20.05-29.06.2020), 33 (1 8,
09.04.2022, 1 8, 23.04.2022)

5(1 8,11.05.2021),40 (1 2, 1sa 3, 10-
11.05.2021, 2 3, 27.05.2021)

38 (1 <, 13.06.2021)

4 (1sa8,05.03.2021),19 (2 8,1sa @, 01-
31.05.2021), 22 (1}, 20.03.2018), 23 (2 5,
20.05-29.06.2020), 24 (6 &, 20.05-29.06.2020),
25(33 3,2 2,20.05-29.06.2020), 38 (2 2,
11.05-21.05.2019, 1 &, 28.05-08.06.2019, 1 3,
14-20.05.2020)

2(1 2,14.05.2021), 29a (1 8,1sa 2,
03.10.1927,1 8, 1sa %, 04.10.1927), 32
(Jurinich & Drensky, 1917 sub Trochosa
infernalis), 38 (1 ¢,16-30.03.2018, 1 <, 11-
18.05.2018), 39 (1 ¢, 03.10.2018), 47 (1 3,
23.10.2020)

1(Lsa <, 03-04.06.2017), 29 (1 ¢,
20.08.2019), 43a (1 ¢, 05.07.2021), 44 (1 <, 10-
12.07.2018)

32 (Drensky, 1915 sub Tarentula p.)

249 5,5 2, 30,06-14.07.2020), 31 (1 3,
22.02.1988), 33 (2 5, 16.06.2019, 2 3,
18.07.2021), 34 (1 5,1 2, 14.05-02.06.2017),
38 (1 <, 18-26.06.2019), 43a (1 3, 29.06.2021),
45b (3 3,09.05.2019), 51 (2 3, 30.03.2021)

24 (1 2,20.05-29.06.2020, 7 2,2 sa &, 01-
30.09.2020), 29a (2 5,5 ¢, 05.09.1988)

23(1 8,1 2,20.05-29.06.2020) +

25 (2 2,30.06-14.07.2020), 33 (1 2,
18.07.2021), 38 (2 5,3 9,13.06.2020),40 (2  +
5,2 9,10-11.052021, 1 3,1 ¢, 27.05.2021)

33(1 ¢,18.07.2021,1 ¢,12.09.2021)

+

+

+
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Pardosa hortensis (Thorell, 1872)

Pardosa lugubris (\Walckenaer, 1802)
Pardosa monticola (Clerck, 1757)
Pardosa nebulosa (Thorell, 1872)

Pardosa paludicola (Clerck, 1757)

Pardosa proxima (C. L. Koch, 1847)

Pardosa pullata (Clerck, 1757)
Pirata piraticus (Clerck, 1757)
Pirata tenuitarsis Simon, 1876

Piratula hygrophila (Thorell, 1872)

Piratula latitans (Blackwall, 1841)

Trochosa hispanica Simon, 1870

Trochosa robusta (Simon, 1876)

Trochosa ruricola (De Geer, 1778)

Trochosa terricola Thorell, 1856

Xerolycosa miniata (C. L. Koch, 1834)

Xerolycosa nemoralis (\Westring, 1861)
Mimetidae

Ero aphana (Walckenaer, 1802)

Ero koreana Paik, 1967

Ero tuberculata (De Geer, 1778)
Miturgidae

5(2 5,21.04.2021), 23 (3 3,8 2, 20.05-
29.06.2020, 1 9, 30.06-14.07.2020), 24 (2 ¢,
20.05-29.06.2020, 5 ¢, 30.06-14.07.2020), 33 (2
9, 04.07.2019, 3 3, 18.07.2021), 34 (2 3,
14.05-02.06.2017),38 (1 3,252 5,552 9 , 16-
30.03.2018, 1 2,03.04.2018,1 3,1 ¢, 11- +
15.04.2018, 1 ¢,11-18.05.2018, 1 ¢,
23.08.2019, 152 3, 153 9, 08.11.2020, 1 3,1 ¢,
12-13.04.2021, 1 5, 19.06.2021), 40 (2 ¢,
04.06.2021), 44 (1 2, 30.05.2021), 51 (2 3,
30.03.2021)

19(36 3,6 2, 1sa %, 01-31.05.2021), 25 (1 3,
20.05-29.06.2020), 33 (2 2, 16.06.2019), 38 (1
5,1 ,11-15.04.2018), 40 (1 3, 10-
11.05.2021)

45b (2 2, 2538, 09.05.2019)

11 (1 %,09.07.2021), 33 (1 <, 16.06.2019,1 8,
04.07.2019, 1 2, 14.06.2021)

2(2 5,2 9,129 20032018),51(1 ¢,
30.03.2021)

1(3 9, 03-04.06.2017), 22 (1 <, 20.03.2018),
24(8 5,9 9,30.06-14.07.2020), 25 (4 5,5 2,
30.06-14.07.2020), 38 (1 ¢, 18-26.06.2019, 1 ¢,
01.07.2020), 50 (1 <, 27.05.2019)

40 (1 2, 27.05.2021)
402 5,1 ¢,10-11.05.2021, 2 2, 27.05.2021)
40 (1 9, 27.05.2021)

23 (16 8, 20.05-29.06.2020), 40 (,3 8,2 2, 10-
11.05.2021,1 3,2 ¢, 27.05.2021)

23 (9 8, 20.05-29.06.2020), 40 (2 8,3 ¢,10-
11.05.2021, 2 3,1 @, 27.05.2021)

23(32 3,152 9, 200529062020, 2 ,01-
3009.2020), 24 (1 3, 20.05-29.062020,3 5,1 %,
01-30.09.2020), 25 (26 3,4 ,20.05-29.06.2020), 38 +
(L 2,11-1504.2018,1 &, 11-18052018, 1 3,
14.042021)

34(1 5,3 9, 14.05:02.06.2017)

9(1 8,19.09.2017),23 (2 8,1 ¢,20.05-
29.06.2020, 2 2, 30.06-14.07.2020), 24 (2 <,
30.06-14.07.2020, 1 8, 01-30.09.2020), 25 (1 3,

3 ¢,20.05-29.06.2020,1 3,9 2, 30.06- +
14.07.2020,5 3,2 2,01-30.09.2020), 32

(Jurinich & Drensky, 1917, Drensky, 1936), 38

(2 8,1 2,16-30.03.2018)

11 (1 8, 19.04.2017), 32 (Jurinich & Drensky,
1917, Drensky, 1936), 40 (1 ¢, 10-11.05.2021)

24 (1 8,1 ¢,30.06-14.07.2020), 2% (1 3,1
2,),38(1 8,25.04-05.05.2019, 2 8, 11-
21.05.2019, 1 <,14-20.05.2020, 1 ¢, 25- +
31.07.2020), 44 (1 <, 30.05.2021), 45b (3 8,
09.05.2019)

29a (Drensky, 1936), 32 (Drensky, 1936). 38 (1
3, 25.05.2021)

38 (1 2,01.06.2019, 1 3, 28.05-08.06.2019)
33, (2 9,16.07.2022)
8(1 2, 17.09.2017) +
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% Zora armillata Smon, 1878 38 (1 4, 23.08.2019), 51 (1 ¢, 23.05.2021)

23 (1 8,20.05-29.06.2020), 38 (1 8,

*  Zora manicata Simon, 1878 21.05.2019, 1 9, 30.05.2021)

*  Zora nemoralis (Blackwall, 1861) 25 (1 2, 01-30.09.2020)
*  Zora parallela Simon, 1878 38 (1 2,13.04.2021)
Oecobiidae

4(1 5, 30.06.2021), 26b (1 3, 05.06.2020), 26¢
(1 2,19.07.2021), 38 (1 2, 11.06.2019, 2 3,
18-20.06.2020, 1 ¢, 02.08.2020, 1 ¢,
19.06.2021)

* Oecobins maculatus Simon, 1870

Oxyopidae
19(1 8,1sa8,1sa?,26.05.2011),33(1 2,
* Oxyopes heterophthalmus (Latreille, 1804) 16.06.2019), 38 (1 8, 14-20.05.2020), 44 (1 2,
11.07.2020), 52 (1 3, 29.05.2019)

1(1 8,4sa8,3sa¢2,03-04.06.2017), 19 (13,
26.05.2011), 33 (1 ¢,16.06.2019,1 3,1 2,

* Oxyopes lineatus Latreille, 1806 18.07.2021), 38 (2 j, 16-30.03.2018, 2 j, 11-
15.04.2018, 1 8, 1sa ¢, 27-29.05.2018, 1 2, 03-
10.07.2018, 1 2, 17.06.2020)

Philodromidae
* Philodromus albidus Kulczyfski, 1911 9(1 ¢,17.06.2021)
*  DPhilodromus anreolus (Clerck, 1757) 38 (1 2,24.03, 30.05.2019)
* Philodrom us collinus C. L. Koch, 1835 42 (1 2,13.06.2019)

2(L 5,20062021), 11 (L 2,0007.2021), 23 (L ¢,
30.06-14.07.2020), 33 (3 5, 16.06.2019,1 2,
04.07.2019,2 8,2 2,1807.2021,2 2,25.07.2021,1

* Philodromus longipalpis Simon, 1870 ,21.08.2021), 38 (1 ?,03-10.07.2018,1 5,1 2,
13-14.06.2019, 1 2,1806.2019,1 2, 25.06.2019, 2
3,18-26.06.2019, 1 8, 13.06.2020, 1 8, 20.06.2020),
48(1 5,21062019)

* Philodromus marmo ratus Kulczynski, 1891 40 (1 3,04.06.2021), 44 (1 8, 30.05.2021)
6 (L], 18.02.2022), 20 (1 ¢, 18.04.2017), 38 (1
*  Philodromus poecilus (Thorell, 1872) 3,24.03.2019, 1 38, 20.04.2018,1 2,
22.06.2020), 40 (1 &, 17.06.2020)
* Philodrom us rufus \Walckenaer, 1826 38 (2 2,14-20.05.2020)
25 (1 8, 20.05-29.06.2020), 40 (1 8,

. .
Thanatus arenarius L. Koch, 1872 27.05.2021),

25 (1 2,30.06-14.07.2020), 33 (1 2,
21.08.2021),38 (1 5,1 9,13-15062019),39
(1 2,17.07.2021), 43a (1 8, 27.06.2021), 45b (1

3, 13.06.2019)

*  Thanatus atratus Simon, 1875

* Thanatus formicinus (Clerck, 1757) 38 (1 2,23.06.2018)
* Thanatus vulgaris Simon, 1870 (]59(](-)792’3-28]3 £,03:04062017), 11(1 8,1 2,
* Tibellus macellus Simon, 1875 1(1 2, 03-04.06.2017)

6 (1sa 2,14.05.2021),19 (7 8,8 2,10},
* Tibellus o blo ngns (Walckenaer, 1802) 26.05.2011),38 (1 ¢,11.11.2018,1 8,

13.06.2020, 1 &, ,09.05.20211 &, 06.06.2021)
Pholcidae
7(1 2,1j,02-03.2018), 11 (1 2, 2],
17.06.2021), 13 (1 2, 25.08.1928), 26¢ (1 2,

27.04.2018), 29a (Drensky, 1913 sub H.
rivnlatus, Drensky, 1936)

* Pholeus opilionides (Schrank, 1781) 38 (1 2,2}j,16-30.03.2018, 1 ¢, 21-26.10.2018)

7(1 9,02-03.2018), 38 (1 &, 16-30.03.2018, 1
¢, 11-15.04.2018)

Holocnemus pluchei (Scopoli, 1763)

* Pholeus phalangioides (Fuesslin, 1775)
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Spermophora senoculata (Duges, 1836)

Phrurolithidae

Phrurolithus festivus (C. L. Koch, 1835)

Phrurolithus pullatus Kulczynski, 1897

Phruro lithus szily: Herman, 1879

Pisauridae

Pisanra mirabilis (Clerck, 1757)

Salticidae
Aelurillus v-insignitus (Clerck, 1757)

Afraflacilla epiblemoides (Chyzer, 1891)

Attulus distinguendus (Simon, 1868)

Attulus saltato r (O. Pickard-Cambridge, 1868)

Ballus chalybeins (Walckenaer, 1802)

Carrhotus xanthogramm a (Latreille, 1819)

Chalcoscirtus infimus (Simon, 1868)

Enophrys frontalis (\Walckenaer, 1802)
Enophrys herbigrada (Simon, 1871)

Evarcha arcnata (Clerck, 1757)

Heliophanus anratus C. L. Koch, 1835

Heliophanus cuprens (Walckenaer, 1802)

Heliophanus flavipes (Hahn, 1832)

Heliophanus kochii Simon, 1868

Heliophanus lineiventris Simon, 1868

Heliophanus melinus L. Koch, 1867

26¢ (19.07.2021, 1 <), 38 (3, 16.03-
30.04.2018, 1 8, 25.04-05.05.2019, 1 j, 11-
21.05.2019), 50 (1 <, 26.05.2019)

25(1 2,30.06-14.07.2020), 34 (2 8,14.05

02062017),38 (L 4,852, 1115042018, 1 9,27-

20052018,1 3,1 9,03-1007.2018,1 3,08
21.04.2019)

38(1sas 1sa 2 16-30082018,1 5,1 9, 26-
30042018, 1 5,21-26102018,1 3,153 9, 11-
18052018,1 ,2805-08062019,2 3,2 <,
23082019)

5(1 3,21.04.2022),38 (1 3,153 ¢, 11-
18.05.2018)

23 (1 ¢, 20.05-29.06.2020, 1 j, 01-30.09.2020),
24 (1 5,1], 20.05-29.06.2020), 25 (1 3,1 2,
20.05-29.06.2020), 33 (22 ¢, 16.06.2019), 38 (1
5, 1533, 26-30.04.2018, 1 3, 11-18.05.2018)

40 (1 2, 29.04.2019)

38(1 5,03.10.2018,1 5,1 ¢,25.03.2020,1 3,
05.08.2020, 1 8, 14.08.2020, 1 j, 25.09.2020),
47 (NAUMOVA ¢7 al. 2021, 1 &,08.07.2019, 1
3,1 ¢,25.03.2020,1 8,1 2, 05.08.2020, 1],
25.09.2020)

38 (1 5, 11-18.05.2018)

+

29a (Drensky, 1913 sub Azt s., Drensky, 1936

sub Sitticus s.)

38 (1 ¢,08-21.04.2019, 1 8, 25.04-05.05.2019,
1 ¢,28.05-08.06.2019, 1 ¢, 23.06.2021), 40 (1
8, 27.05.2021)

29a (Drensky, 1913 sub P. bico /o r, Drensky,
1936), 38 (1 3, 21.03.2019)

29a (Jurinitch & Drensky, 1917 sub
Chaleoscoitus [Sic] (Calliethera [Sic)) i)

9(1 2 19.09.2017), 38 (1 5, 14-20.05.2020)
23 (L ¢, 30.06-14.07.2020)

1(1 &,03-04.06.2017), 33 (1 9, 25.07.2021),
38(3 5, 11-15.04.2018, 1 9, 25.04-05.05.2019,
1 ,13.06.2020), 40 (1 &, 04.06.2021)

33(2 ¢,18.07.2021, 4 ¢,25.07.2021,1 2,
12.09.2021), 38 (1 &, 11-15.04.2018,1 2,
25.04-05.05.2019, 1 ,15.09.2019,1 2,
07.08.2021), 45b (1 ¢, 09.05.2019)

5(2 5,21.04.2021), 38 (2 3, 11-15.04.2018, 1
9, 25.04-05.05.2019)

1(1 3,03-04062017), 192 5,1 %, 2522,
2605.2011)

2(1 5,01-04.052018, 1 2, 14.05.2021), 8 (1
5,353 9, 20.03.2018), 26¢ (1 3, 19.07.2021),
38 (1 9 27-29.05.2018, 1 ¢, 03-10.07.2018, 1
9,1508.2018, 1 9, 11-21.05.2019, 1 3,
20.05.2021)

38 (1 <, 23.06.2018)

2(1 5,30.05.2018), 38 (1 3,1 2, 04.06.2020),
492 3,2 2,02.06.2020)

+
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Heliophanus patagiatus Thorell, 1875

Icius ham atus (C. L. Koch, 1846)

Leptorchestes siko rskii Proszynski, 2000

Macaroeris flavicomis (Simon, 1884)
Macaroeris nidicolens (Walckenaer, 1802)

Marpissa muscosa (Clerck, 1757)
Marpissa nivoyi (Lucas, 1846)
Marpissa radiata (Grube, 1859)

Menemerus semilimbatus (Hahn, 1829)

Menemerus taeniatus (L. Koch, 1867)

Neon pictus Kulczynski, 1891

DPellenes allegrii Caporiacco, 1935
Pellenes brevis (Simon, 1868)
Pellenes nigrociliatus (Simon, 1875)
Pellenes seriatus (Thorell, 1875)
Philaeus chrysops (Poda, 1761)

Phintella castriesiana (Grube, 1861)

Phlegra fasciata (Hahn, 1826)

Psendenophrys obsoleta (Simon, 1868)

Pseudicins encarpatns (\Walckenaer, 1802)

Saitis tanricus Kulczynaski, 1904

Salticus unicolor (Simon, 1868)

Talavera aperta (Miller, 1971)

Talavera lo gunovi Kovblyuk & Kastrygina, 2015
Scytodidac

Scytodes sp.

Scytodes thoracica (Latreille, 1802)

33(1 8,1sa9 18.07.2021,1 3,3 2,
25.07.2021,1 &, 17.08.2021)

4(1 8,05.032021, 1 2,21.04.2021), 16
(Naumova et al., 2021)

39 (Naumova et al. 2021, 1 sa 8, 12.04.2020, 1 &,
11.07.2020,1 &,19.06.2021,1 8, 21.06.2020,1 8,
01.082020,1 8,10.07.2021), 52 (Naumova et al.,
2021)

38 (1 <, 04.07.2019)

38 (1 5,03.04.2019,1 ¢,25.04.2019,1 3,
11.05-21.05.2019, 1 &, 28.05-08.06.2019)

29a (Drensky, 1936) +
38 (1 8,27-29.05.2018, 1 &, 14-20.05.2020)
32 (Drensky, 1913 sub Marptusa r.)

2 (1 s,01-04.05.2018), 21 (1 j, 10.10.2021), 26¢
(1 ,26.06.2016), 29 (1 2,1}, 25.08.2021), 38
(4sa 2,16-30.03.2018, 1 3, 11-15.04.2018)
38(2sa2,16-30.03.2018,2 ?,1sa 8,1 8,03
1007.2018,1 2, 25.04-05.05.2019, 1 ¢,11.05-
21.052019),46a (1 2,2809.2018),52(1 3,
29,05.2019)

2 (Jurinic & Drensky, 1917), 8 (Jurinic & Drensky,
1917)

38 (Naumova et al., 2021)

38 (1 2,23.06.2018)

38 (1 2,08-21.04.2019)

47(1 3,1 2,1352022)

49 (1sa 8, 1sa?,29.09.2018)

33(1 3,30.06.2018,1 3,16.062019,1 ¢,
1807.2021)

2 (1 8,01-04.05.2018), 24 (5 8,2 2, 30.06-
14.07.2020), 38 (1 3, 11-21.05.2019), 40 (1 2,
29.04.2019), 44 (1 8, 09.05.2019)

2(1 ¢,3j,18.09.2017, 1 2, 01-04.05.2018, 1
2,09.06.2021),5 (1 2,21.04.2021),9 (2},
18.09.2017), 25 (1 j), 29a (Drensky, 1913, sub
Enophris 0., Drensky, 1936), 38 (1 8, 25.04-
05.05.2019), 47 (1 <, 05.08.2020)

33(1 ¢,18.07.2021), 38 (1 2,08.08.2019,1 ¢,
20.06.2020, 1 &, 28.08.2020), 40 (1 ¢, 10-
11.05.2021)

2(1 3,01-04.05.2018, 1 <, 27.07.2018), 5 (1
,26.03.2021), 6 (1 j, 18.02.2022), 38 (3 &, 1
2,14, 16-30.03.2018, 2 3, 11-15.04.2018, 1
9, 27-29.05.2018, 1 2, 26.05.2020)

2(1 2,09.06.2021),5 (1 5, 21.04.2021), 38 (1
3,25.05.2019,1 8,1 ¢,14-20.05.2020,1 2,
20.06.2020, 1 <, 23.06.2021)

38(1 3,1 2 15.05.2021)

38(1 8,1 ¢,15.05.2021)

+

+

+

+

38(1 8,1 2 19.06.2021)

2(L 5,2 9,4j,18092017,1 3, 01-04052018), 6
(1},1802.2022), 9 (1 ¢,18.09.2017), 23 (L 3, 20.05-
2006.2020),25 (1 3,1 %, 30.06-14.07.2020), 38 (1
?,04,04.2018), 42 (L ¢, 0809.2018)

+
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Tetragnathidae
Metellina mengei (Blackwall, 1869)

Metellina segmentata (Clerck, 1757)

Pachygnatha clerc & Sundevall, 1823

Pachygnatha degeeri Sundevall, 1830

Tetragnatha extensa (Linnaeus, 1758)

Tetragnatha montana Simon, 1874
Tetragnatha nigrita Lendl, 1886
Tetragnatha obtusa C. L. Koch, 1837

Tetragnatha pinicola L. Koch, 1870
Theridiidae
Asagena meridionalis Kulczynski, 1894

Asagena phalerata (Panzer, 1801)

Cryptachaea riparia (Blackwall, 1834)

Enoplognatha latimana Hippa & Oksala, 1982

Enoplognatha ovata (Clerck, 1757)

Enoplognathapenelope Hippa & Oksala, 1982

Enoplognatha quadripunctata Simon, 1884
Enoplognatha thoracica (Hahn, 1833)
Episinus angulatns (Blackwall, 1836)

Episinus truncatus Latreille, 1809

Heterotheridion nigrovariegatum (Simon, 1873)
Neottinra herbigrada (Simon, 1873)

Neo ttiura suaveo lens (Simon, 1880)
Parasteatoda lunata (Clerck, 1757)

Parasteatoda sim nlans (Thorell, 1875)

5(L 3,21.04.2021),38 (1 5,2 ¢ 11-
15.04.2018)

35 (1 <,04.1988)

5(L 9, 26.03.2021), 25 (1 2, 30.06-14.07.2020),
33(1 9, 18.07.2021), 38 (1 3, 16-30.03.2018), +
40 (1 3, 10-11.05.2021)

23(1 3,4 2,2005-2006.2020,3 8,3 ,3006-
14072020, 1 5,2 2,01-30.092020), 24 (L ¢,
200520062020, 1 5,1 %, 3006-1407.2020), 52 ,
9,30.06-14.07.2020), 31 (1 5,22.02.1988), 38 (3 %,
3},21-26102018, 1 ,18-2606.2019, 1 2, 04-
1407.2019,4 5,1 9, 23082019, 1 2, 30.082020)

1(1 3,1 9,03-04.06.2017), 33 (1 3,
17.08.2021), 38 (2 3, 14-20.05.2020), 40 (1 ¢, +
10-11.05.2021, 1 &, 2 ¢, 27.05.2021)

33 (1 9 18.07.2021), 38 (1 5,1 ¢, 27-
29.05.2018), 40 (1 3, 10-11.05.2021)

33(1 ¢,18.07.2021, 1 &, 25.07.2021)

13(3 9, 2508.1928), 33 (1 ¢, 18.07.2021), 38
(1 2, 20.06.2020), 50 (1 3, 26.05.2019)

38 (1 <, 28.05.2021)

38 (1 <, 18.02.2019)

2(2 5, 1sa8,18.09.2017),9 (1 ,19.09.2017),
12 (1}, 11.11.2016), 24 (2. , 20.05-29.06.2020,
1 3, 30.06-14.07.2020), 25 (1 &, 30.06-
14.07.2020), 38 (1 5, 08-21.04.2019, 3 5, 14-
20.05.2020, 1 9, 25-31.07.2020, 1 ,
16.06.2021), 40 (1 5, 04.06.2021)

38 (1 8,25.04-05.05.2019,1 3,1 2,28.05-
08.06.2019, 2 5,1 ¢,18-26.06.2019, 1 &, 14-
20.05.2020, 1 8, 03.07.2020, 1 8, 19.07.2020, 1
8,1 <,10.08.2020), 44 (NAUMOVA ¢ al.,
2021)

33 (1 9,2507.2021),38 (1 3,1 ¢, 18-
26.06.2019)

38 (1 ¢, 03-10.07.2018)

9(2 5,3 9 1538, 17.062021), 33 (L 3,
16.06.2019), 38 (1 3, 28.05-08.06.2019, 1 5, 18-
26062019, 1 3, 17.06:2020), 44 (1 2, 10-
12.07.2018)

2 (252 2,19.04.2017), 9 (2 9, 17.06.2021), 38
(1 9,26-30.04.2018,2 5,1 2, 25-31.07.2020)
38 (1 <, 13.06.2019)

38 (1 5, 13.06.2019)

2(1 2,27.07.2018), 8 (1 5,1 ¢, 17.09.2017),
20 (1sa 9, 18.04.2017), 38 (1 ¢, 18-26.06.2019, +
15,1 ¢ 25-31.07.2020)

2(1 3,1 2,09.06.2021),9 (1 3, 17.06.2021),

+

+

38 (1 5, 27-20.052018, 1 3, 1sa ¢, 28.05- +
08.06.2019)
2(1 5,14.05.2021) +

38 (1 ¢,18-26.06.2019, 1 <, 08.06.2021)

3(1 5,24.06.2021),5 (1 9, 05.08.2020), 20 (1
sa 2, 18.04.2017), 44 (1 ¢, 25.03.2020)

38 (1 <, 11-18.05.2018)
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*  Parasteatoda tepidariorum (C. L. Koch, 1841)

* Phylloneta impressa (L. Koch, 1881)

* Platnic kina tinc ta \Walckenaer, 1802)
* Robertus arundineti (O. P.-Cambridge, 1871)
* Robertus frivaldszkyi (Chyzer, 1894)

* Sardinidion blackwalli (O. P.-Cambridge, 1871)
* Simitidion simile (C. L. Koch, 1836)

Steatoda albom aculata (De Geer, 1778)
*  Steatoda bipunctata (Linnaeus, 1758)

* Steatoda paykulliana (Walckenaer, 1805)

*  Steatoda triangnlo sa (\Walckenaer, 1802)

* Theridion adrianopoli Drensky, 1915

* Theridion cinereum Thorell, 1875
Theridion nelanurum Hahn, 1831

* Theridion mystacenm L. Koch, 1870

* Theridion pinastri L. Koch, 1872

* Theridion varians Hahn, 1833

Thomisidae
*  Bassaniodes caperatus (Simon, 1875)
*  Diaea dorsata (Fabricius, 1777)
*  Diaea livens Simon, 1876

Ebrechtella tricuspidata (Fabricius, 1775)

*  Heriaens hirtus (Latreille, 1819)
*  Heriaens simoni Kulczynski, 1903

* Misumena vatia (Clerck, 1757)

* Ogyptila confluens (C. L. Koch, 1845)

*  Ogyptila praticola (C. L. Koch, 1837)

?  Ozyptila randa Simon, 1875

29 (1 ¢,24.08.2019) +
2(2 9,27.07.2018),38 (1 5,2 ¢,1sa8,03
1007.2018,1 8, 28.05-08.06.2019, 1 3, 18-
26.06.2019),42 (1 2,0809.2018),48 (3 2,
1807.2018)

38 (1 3, 14-20.05.2020)

25 (1 8, 20.05-29.06.2020) +
2 (1 <,01-04.05.2018) +
2 (1 2,09.06.2021), 3 (1 8,22.05.2021,1 2,
15.06.2021), 38 (1 &,11-18.05.2018,1 5,1 2, +
28.05-08.06.2019, 2 &, 14-20.05.2020)

2 (1 8,09.06.2021), 9 (1 2, 17.06.2021) +
32 (Jurinic & Drensky, 1917 sub Lizhyphantes
corollatus, Drensky, 1936), 38 (1 8, 18-
26.06.2019,1 8,1 2,20.10.2019)

6 (1 2, 18.02.2022), 25 (1 sa 2, 01-30.09.2020) +
5(1 8,26.03.2021, 1 sa ¢, 28.04.2021), 44 (1
5,1 ¢,16.04.2019)

7(2 2,6j,02-03.2018), 22 (1 2, 20.03.2018),
33 (1 9 12.09.2021), 29 (1 ¢, 16.08.2021), 38 +
(5 2,3j,16-30.03.2018, 1 2, 11-18.05.2018)
6(2sas,2sa¢2 18.02.2022), 11 (1 ¢,

19.04.2017, 1 2,17.06.2021), 38 (5 2, 11- +
21.05.2019, 3 &,23.08.2019, 1 &, 03.05.2021)
33(2 8,2 ¢,21.08.2021, 2 2,12.09.2021)

11 (1 ¢,17.06.2021), 20 (1 ¢, 18.04.2017), 32
(Drensky, 1913, 1936 sub T. undulatum), 38 (2 +
3,18.03.2019), 52 (6 2, 29.05.2019)
8(1 8,1 2 14.05.2021),38 (2 5, 11-
15.04.2018)

33(1 2,18.07.2021)

38 (3 ¢,27-29.05.2018, 2 5,2 <, 28.05-
08.06.2019, 2 8, 18-26.06.2019)

+

+

38 (1 5, 23.08.2019)
33 (1 3,18.04.2022), 38 (1 &, 14.04.2022)
33 (3 5, 25.07.2021), 38 (1 sa 3, 16-30.03.2018)

27 (2 ?,27.10.1988), 32 (Jurinic & Drensky,
1917 Misumena t., Drensky, 1936), 38 (1 3, +
25.07.2021), 44 (1 9, 04.09.2021)

38 (1sa <, 25.04-05.05.2019, 1 3, 28.05-
08.06.2019, 1 %, 15.06.2019),

48 (1 2,13.06.2019)

1(1 9, 03-04.06.2017), 19 (3}, 26.05.2011), 38
(1 ,2308.2019), 44 (2 sa 2, 10-12.07.2018)

2(22 8,4 ¢,1sa8,1sa¢?,18.09.2017), 8 (27
8,17.09.2017), 9 (19 3, 18.09.2017, 32 38,3 ¢,
1sa 2, 19.09.2017), 23 (9 3, 01-30.09.2020), 25
(2 8, 01-30.09.2020)

20 (1 2,18.04.2017),23 (6 8,1 2,20.05-
29.06.2020), 24 (1 3, 20.05-29.06.2020, 1 2,
30.06-14.07.2020, 1 sa ¢, 1sa 8, 01- +
30.09.2020),38 (3 8,1 ¢,11-21.05.2019,1 2,
25-31.07.2020)

8 (Drensky, 1913, 1936 sub Oxypila r.) +

+
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Pistius truncatus (Pallas, 1772)

Runcinia grammica (C. L. Koch, 1837)

Synema glo bosum (Fabricius, 1775)

Thomisus o nustus \Walckenaer, 1805
Tmarus piger (\Walckenaer, 1802)
Xysticus acerbus Thorell, 1872

Xysticus kochi Thorell, 1872

Xysticus laetus Thorell, 1875

Xysticus luctnosus (Blackwall, 1836)
Titanoecidae
Titano eca quadriguttata (Hahn, 1833)

Titanoeca schineri L. Koch, 1872

Titanoeca veteranica Herman, 1879
Trachelidae

Trachelas minor O. Pickard-Cambridge, 1872
Uloboridae
Ulo borus walc fenaerins Latreille, 1805

Zodariidae

Zodarion hauseri Brignoli, 1984

Zodarion morosum Denis, 1935

38 (1sa 9, 30.08.2019), 43a (1 3, 24.09.2021)

38 (1 3,13.06.2020, 1 3, 26.06.2020), 40 (1
5,23.06.2018), 43¢ (1 ,05.07.2021)

1(1 2,03-04.06.2017),2 (1 2,01-04.05.2018), 23 (1
sa 2, 01-30.09.2020), 32 (Jurinic & Drensky, 1917
sub S. globosa), 33 (2 8,16.06.2019,1 2,
04.07.2019), 38 (1 2,13.06.2019), 44 (1 &,
10.06.2019), 49 (1 2,02.06.2020),53(1 2,
14.08.2019)

2 (1sa 3, 01-04.05.2018), 33 (1 ¢, 16.06.2019),
38 (1 , 18-26.06.2019)

4(1 3,05.03.2021)

38 (2 9, 11-15.04.2018), 40 (1 ¢, 10-
11.05.2021)

1(1 3,2 2,0304062017), 2 (1 3,01-04052018),
19(8 ¢, 26052011), 25 (7 3, 2005-29.06.2020), 33
(1 216062019, 1 2,0407.2019),38(1 3,3 ,1
sa 9, 11-1504.2018, 1 3, 26-30.04.2018, 2 5, 06-
210420191 3, 2504-05052019,1 ¢, 18-
260620191 3,2308.2019), 40(1 3, 10-
11052021, 1 ¢, 04.062021), 44 (L ¢,10-
12.07.2018), 45b (1 5,09.05.2019), 48 (1 <,
04.06.2019)

2(1 5,14.042021), 5 (1 5, 21.04.2021), 6 (1
sa 3, 18.02.2022), 26d (1 ¢, 27.05.2021), 35 (1
9,04.1988),38 (3 3,1 9,354 ¢, 16-
30.032018, 1 ¢, 26-30.04.2018, 1 ¢, 21-
26.10.2018, 1 3,08-21.04.2019, 1 9, 18-
26.06.2019)

38 (1 8,23.08.2019)

38 (1 <, 16.07.2019)

25(1 8,1 ¢,30.06-14.07.2020), 37 (Naumova,
2019), 38 (1sa ¢, 16-30.03.2018,1 2, 1sa 8,3
sa @, 4j,11-15.04.2018, 1 <,06.07.2019, 1 &,
25.06.2020, 1 8, 03.06.2021, 1 <, 13.06.2021),
42 (1 2,2sa8,08.09.2018)

38 (Naumova, 2019), 50 (Naumova, 2019)

35(1 9,14.11.2021), 38 (Naumova et al., 2021,
1 <,16.07.2019)

2(1 2,01-04.05.2018), 38 (1 <, 16-30.03.2018,
1sas,3sa¢?,11-15.04.2018)

24(1 3,2005-20062020), 38 (1 9, 1115042018, 2
9,27-20052018,2 ©,03-10072018,1 5,1 %,
2504-05052019,1 3,3 2,18-26062019,1 5,3 <,
0414072019, 2 ¢, 253107.2020,1 5,1 2,
11082020, 1 ,25052021, 1 ,08062021, 1 <,
27.07.2021)

8(L 2 13.02.1988), 9 (L 2, 19.09.2017), 23 (1
5, 1528, 01-30.09.2020), 24 (3 , 20.05-
29.06.2020), 25 (8 5,2 2, 20.05-29.06.2020, 1
5, 30.06-14.07.2020,2 5, 1sa 3, 252 9, 01-
30.09.2020), 26¢ (1 8, 27.04.2018, 1 5,
01.06.2021), 35 (3 ¢, 3], 12.12.1987), 38 (3 3,
1 9,26-30.04.2018,1 4,1 ¢, 27-29.05.2018, 1
5,11-21.052019, 1 5,3 2, 28.05-08.06.2019,

+
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PSEUDOSCORPIONES
Cheliferidae

Chelifer cancroides (Linnaeus, 1758)
Chernetidae

Lamprochernes nodosus (Schrank, 1803)

Chtoniidae

Chthonins tetrachelatus (Preyssler, 1790)
Neobisiidae

Roncus parablo throides Hadzi, 1938
SCORPIONES

Euscorpiidae

FEuscorpins thracicns Kovarik, Lowe, Byronova & Stahlavsky 2020 17 (1 ¢,11.09.2018), 26a (1 2, 1j ¢, 23.03.2018)

1 8,18-26.06.2019, 1 2, 04-14.07.2019, 1 3,
25.05.2021, 1 ¢,01.08.2020, 1 2, 16.08.2020, 1
2, 19.06.2021), 39 (1 ¢, 21.06.2020)

36 (Petrov, 1997), 38 (2 5,1 ¢, 30.03.2018) +

29 (Shikrenov, 1961 sub Chelifer n. [sic], Petrov,

1997) *

25 (1 deuteronymph, 30.06-14.07.2020) +

25 (1 3, 20.05-29.06.2020) +

+

Interesting faunistic records

ARANEAE

Agyneta punctata Was described and
known from Southern Greece (Peloponnese)
and Turkey. The Bulgarian record outlines its
range to the North.

Afraflacilla  epiblemoides  (Fig. 2-4)

represents the second species reports from

Bulgaria after Yagodovo village (also found
during this study) (Naumova et al., 2021).

Attulus distinguendns 15 a third record
from Bulgaria after Samokov plain and Eastern
Rhodopes Mts. (Deltshev et al., 2005a,
Kalushkov et al., 2008). A single male specimen
was found in a yard in Yagodovo village
(locality 38) on 11-18.05.2018.

Fig. 2-4. Afraflacilla epiblem oides habitus dorsal view, i» sitn: male (2), female (3) and immature (4)
(photos by © E. Batchev).

Atypus muralis (Fig. 5) is a second record
from Bulgaria after North Black Sea coast
(Naumova et al., 2017).

Canariphantes nanus 15 a second record
from Bulgaria after North Black Sea coast
(Naumova et al., 2021).
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Fig. 5-6. Male spiders 7 situ: Atypus muralis (5) and Leprorchestes sikorskii (6)
(photo by © O. Todorov), scales 0.5 mm.

Cryptachaea riparia 1S a second record
from Bulgaria after Yagodovo village (also
found during this study) (Naumova et al., 2021).

Dictyna major 15 a second record from
Bulgaria after Dobrogea (Rosca, 1939).

Dysdera osellai (Fig. 7-9) is reported here
with some reserves as the species was known

only from Italy and because the members from
the genus Dysdera Latreille, 1804 and in general
from Disderidae family have a high level of
endemism. However, our specimens (two males
from the city of Plovdiv) fit well both in
description and available drawings of D. ose/lai
(World Spider Catalog, 2021).

Fig. 7-9. Dysdera o sellai, bulbus of left male palp, median (7),
anterior with detail of tip (8) and lateral (9) views, scale 0.3 mm.
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Erigone dentosa (Fig. 10) is a first record for
the Balkans. The species is native for Guatemala
and North America (Buckle et al., 2001, Croshy &
Bishop, 1928, Miller, 2007) but was recently
reported from few countries in Western Europe
(Arco et al, 2019, Kekenbosch & Baert, 2013,
Unruh, 2020). The first European record is in

2012-2013 from Belgium (Kekenbosch & Baert,
2013), followed by records in 2016 from Denmark
(Lissner & Scharff, 2012) and Spain (Arco et al.,
2019). All previously known localities are far from
the Balkans. The single male specimen was
collected in rural habitat on the riverbank of Chaya
(locality 33).

Fig. 10-12. Erigone dentosa, male (10), Ipa terrenns, female (11), Lathys spasskyi, female (12).

Ero koreana (Fig. 13-14) is a first record for the
Balkans. The species is distributed from Ukraine
(Dnipropetrovsk and Don — Donetsk Regions) to

Japan (Ono, 1996, Polchaninova & Prokopenko,
2019). The material from Plovdiv outlines the
westernmost limit of the known range of the species.

Fig. 13-14. Ero koreana, in sitn: female (13), idem, during production of a second eggsac (14).

Gnaphosa rufula s @ second record from
Bulgaria after Lower Danube (Naumova et al., 2021).
Haplodrassus bohemicus 15 a second record
from Bulgaria after Slavyanka Mts (Naumova, 2009).

The single specimen collected with a soil trap on the
Rivershore of Maritsa is the first recorded gynandro-
morph spider in Bulgaria and a first case of gynandry
for the species as well (Sestakova et al., i press).
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Ipa terrenus (Fig. 11) in Bulgaria was
reported only from a high altitude in Pirin Mts.
(Drensky, 1921; Deltshev, 1980; Deltshev &
Blagoev, 1997) which is why it was considered
an alpine element. Our finding in Thracian
lowland was unexpected and shows that the
ecology of the species is not well known.

Lathys spasskyi (Fig. 12) is with known
distribution  in  Azerbaijan, Kazakhstan,
Kyrgyzstan, Tajikistan, Turkey and Uzbekistan
(Nentwig et al., 2022; Zamani et al., 2021;
World Spider Catalog, 2021). This is the first
report from Europe as the records from
Azerbaijan are away from the borders between
Asia and Europe (Marusik et al., 2015).

Leptorchestes sikorski (Fig. 6) is the second
report from Bulgaria after Yagodovo village (also
found during this study) (Naumova et al., 2021).

Liocranoeca spasskyi is a first record from
the Balkans and so far, has been known only from
Ukraine and South European Russia (Polchaninova
& Prokopenko, 2019; Otto, 2020).

Micaria micans Was known from Europe,
Caucasus, Russia (Europe to South Siberia),
Kazakhstan and Central Asia It is a new
country record and the species probably has
wider distribution but is very close to M.
pulicaria and both were possibly misidentified.

Microlinyphia impigra is the second

species reports from Bulgaria after Yagodovo
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village (also found during this study) (Naumova
et al., 2021).

Ocecobins maculatus is a second record
from Bulgaria after Sofia (Naumova et al.,
2017).

Pellenes allegrii represents the second
report from Bulgaria after Yagodovo village
(also found during this study) (Naumova et al.,
2021).

Pritha parva (Fig. 15) represents the
second species report from Bulgaria after
Yagodovo village (also found during this study)
(Naumova & Deltshev, 2021).

Salticus unicolor was recently reported
from Bachkovo (Western Rhodopes Mts.) and
Sofia (Sofia plain) (Schafer, 2021) but seems to
have much wider distribution in Bulgaria.

Scytodes sp. seem to be new for the
sciences and will be regarded in separate paper.

Syedra gracilis is a second record from
Bulgaria after Sashtinska Sredna Gora Mts
(Naumova et al., 2021).

Talavera aperta is a second report from
Balkans after Serbia (Grbi¢ et al., 2015).

Talavera logunoviis a second report from
Bulgaria after Sakar Mts (Dimitrov & Naumova,
2021).

Trachelas minor (Fig. 16) is a second report
from Bulgaria after Yagodovo village (also found
during this study) (Naumova et al., 2021).

Fig. 15-16. Spiders in situ: Pritha parva, male (15), Trachelas minor, female (16)
(photos by © O. Todorov).
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Tegenaria faniapollinis (Figs 17-18) is
probably a troglophilic species, known mostly
from caves or artificial cavities in Greece, Italy
(Sicily), North Macedonia and Turkey. (Lecigne,

2021, Nicolosi & Isaia, 2017). Our specimens

inhabited an artificial cavitie (service shaft) in

Yagodovo village, except the single specimen
from Plovdiv, founded under tree bark.

Fig. 17-18. Tegenaria faniapo llinis, in sitw: male (17), female (18).

Turkozelotes mecowani Was  recently
described from Northern Greece. The first
country record from Bulgaria represents the
northernmost known locality so far.

Zelotes  eugenei (Fig. 19-23)  was
previously known from Greece, Southern
European Russia and Ukraine (World Spider
Catalog, 2021). The discovery of Zelotes
eugenes in  South Bulgaria completes the
distribution picture of this species, bridging the
gap between some of the known occurrence areas.

Zelotes  harmeron (Figs 24-25) was
previously known from Cyprus, Insular Greece,
Israel, Iran and Turkey (Bosmans et al., 2019; Levy,
2009; Seyyar et al., 2010; Zamani et al., 2020). First
record from Europe after Chios Island (Russell-
Smith et al., 2011). The material from the area of
Plovdiv represents the northernmost finding in the
whole known range.

SCORPIONES

Euscorpins thracicus is recently described
species (Kovatik et al., 2020). The published
data about the presence of scorpions in
Bulgarian towns is scarce and includes only
Sofia (with firewood?) for E. deitshevi Fet,

Graham, Webber & Blagoev, 2014 (Fet et al.,
2014). There are some reports from the
outskirts or small and suburban areas of Vratsa
and Yambol (E. de/tshevi), Kresna (E. solegladi
Fet, Graham, Webber & Blagoev, 2014) and
Melnik (E. popovi Tropea, Fet, Parmakelis,
Kotsakiozi & Stathi, 2015) (Fet et al., 2014,
Tropea et al., 2015).

Discussion

In Eastern and Southeast Europe there is
almost no research on urban spiders. In the Balkans,
purposeful research of the responses of spiders to an
urbanization gradient (urban-suburban-rural areas)
has been done only in Sofia (Bulgaria), Skopje
(North Macedonia), and (on the family Gnaphosidae)
in Heraklion (Greece) (Antov et al., 2004; Kaltsas et
al., 2014; Stefanovska et al., 2008). Compared to the
results of other general studies in urban
environments, summarizing all available faunistic
data the araneofauna of Plovdiv shows high diversity.
For example, the total number of spiders in Sofia is
306 (Antov et al, 2004; Drensky, 1913, 1936,
Deltshev, 1967, Indzhov, 2020, 2021, Naumova,
2019, Naumova & Deltshev, 2021, Naumova et al.,
2017, 2021, Schafer, 2021), 118 in Skopje

104



(Stefanovska et al., 2008), 249 in Chernivtsi, Ukraine
(Fedoriak & Zhukovets, 2010) and 141 in Rostov-na
Don, Russia (Ponomarev, 2021). Despite the narrow
altitude range (only 91 meters) between 145 and 236
m as.l, the unsystematic sampling and insignificant
part of material collected by pitfall traps, the overall
number of spiders established during this study is
considerable and represents 182 species in the city of
Plovdiv and 305 spider species after including sites in
the nearest outskirts. This number could be
explained by the role of Maritsa River as a path for
penetration of thermophilous species, by the great
diversity of habitats and with the suburban
biodiversity in general. The decrease in species in
urban areas is directly connected with the

Naumova &>Genchev

impoverished flora, in terms of habitat loss
(McKinney, 2002) and habitat fragmentation, which
leads to isolated populations in such areas (Collins et
al, 2000). Suburban habitats are considered to be
transitional zones between natural and urban areas
and are characterized by high environmental
heterogeneity, because different habitats co-occur
alongside one another (McKinney, 2002). Such
habitat diversity has often led to a suburban peak in
species richness of plants, butterflies, mammals, birds,
lizards, bumblebees and ants (Blair, 1999; Konvicka
& Kadlec, 2011, Kowarik, 1995, McKinney, 2002),
which supports the predictions of the intermediate
disturbance hypothesis, especially in cases of mild
human effect of suburban sprawl (McKinney, 2002).

Fig. 19-23. Zelo tes engenes, left male palp, prolateral (19), ventral (20) and retrolateral (21) views;
epigyne/ vulva ventral (22) and dorsal (23) views; scales 0.3 mm.
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Fig. 24-25. Zelo tes harmero n, female: epigyne ventral (24)
and vulva dorsal (25) views; scales 0.2 mm.

Overall, the role of the allochtonious
species recently greatly increasing in the semi-
natural and artificial habitats, but during our
study we found only six spider species
deffinitely non-native to the country. The
synanthropic ~ cosmopolites  Parasteatoda
tepidariorum, Pholens — phalangioides —and
Tegenaria domestica have wide distribution in
Bulgaria and Europe. Ostearius melanopygins i
native for New Zealand but has established in
Bulgaria for a long time. Oecobius m aculatus
shows some spreading tendencies within
Europe since a few decades, but could not be
defined as alien because it is native for Europe.
Erigone dentosa is known as native for North
and Central America and here was registered by
a single specimen, so can be defined as
introduced by humans either in disturbed
natural habitats and potentially invasive (it is a
good ballooner) or either to natural habitats
and lack invasive tendencies. Micaria micans
was recently distinguished from M. pulicaria
while  Dysdera  osellai, ILathys  spasskyi,
Liocranoeca spasskyiand Zelotes harmeron can
be defined as native, not yet observed species,
with  habitats and regions that are
arachnologically unexplored at present.

Conclusion

The low number of historical records (35)
and the high total number presented here (317),
as well as the many species newly recorded for
the country (13), show that studies of arachnids
in cities have been unjustifiably neglected. It's
interesting to note that other similar researches
also provided new country records, e.g., 2
(from 112) in Sofia, Bulgaria (Antov et. al,
2004) and 31 (from total 118) in Skopje, North
Macedonia (Stefanovska et al., 2008). It seems
that the focus of arachnological research in
Southeast Europe and especially in the Balkans,
at least so far, has been almost entirely on areas
with high conservation values, such as various
National and Nature Parks, Reserves and
Biosphere  Reserves, wetlands, mountains
(especially highlands), etc. There are also a few
researches on agroecosystems, but almost
lacking typical wurban research, especially
faunistic. Although our study combines data
collected over a long period of time, actually
the main data are the result of incidental
collections by hand or of short-term exponated
pitfall traps in local sites. So, this study is rather
preliminary and we expect that in future,
investigating more types of habitats and based
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on a more diverse methodology, the number of
identified spider species and especially
pseudoscorpions will increase significantly.
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Abstract. The lamenting grasshopper Eyprepocnemis plorans plorans (Charpentier, 1825)
is first reported from Bulgaria with at least four established locations in the Thracian
lowland (Plovdiv city; between Katunitsa and Yagodovo village, on the territory of
Yagodovo village and north of it), along the valleys of the rivers Maritsa and Chaya. A total
of 13 adult specimens were observed and 6 of them were collected between October 2020
and November 2022. Brief discussion of the probable path of colonization was also

presented.

Key words: Acridoidea, Balkan Peninsula, Eyprepocnemidinae, lamenting grasshopper,

Thrace.

Introduction

In Bulgaria the order Orthoptera consists
of 220 species (Chobanov, 2020). The second
most diverse family is Acrididae with 71 species
(from about 360 species in Europe) (Heller et
al., 1998, Popov, 2007, Chobanov, 2009,
Cigliano et al., 2022). The genus
Eyprepocnemis Fieber, 1853 includes 31
species and 6 additional to the nominotypical
subspecies (Cigliano et al., 2022), distributed in
Africa, Southern and Central Asia and Southern
Europe. The geographic range of the type
species E. p/orans (Charpentier, 1825), includes
Portugal, Southern Spain, Southern France,
Southern Italy (with Sicily and Sardinia),
Albania, Greece, European Turkey, most of
Africa (including South Africa) and parts of
Southwestern Asia (Israel, Iran) (Dusoulier,
2016, Hochkirch et al., 2016b, Cigliano et. al.,
2022). In the Balkans, the species is known to
be rather common in coastal Greece and

Bull. Nat. Hist. Mus. Plovdiv
http:// rnhm.org/ en/

usually inhabits wetlands like reed belts, ruderal
vegetation, salty marshes, riparian strips, ditches,
seldom mown grasslands etc., especially in low
and hot regions, often along the coast (Wagner,
2021).

The aim of this study is to present new
data about the distribution of E. plorans
plorans in Bulgaria as a result of the
combination of the fortuitous observations,
citizen science and purposeful investigation
of this large but undiscovered species on the
territory of Plovdiv city and the adjacent
areas.

Material and Methods

The specimens were registered by visual
observations, digital images and handpicking.
The collected specimens were preserved in 70%
ethanol and deposited in the collection of the
Institute of Biodiversity and Ecosystem
Research, Sofia (IBER).

Regional Natural History Museum - Plovdiv
University of Plovdiv Publishing House
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Fig. 1-6. Habitats in the collecting sites (the numbering coincides with that used in Material and
Methods and on the map): 1 - bus-station in Plovdiv city (Locality 1), 2 - arable fields North of
Yagodovo village (Locality 2), 3 - rivershore of Chaya River, near Katunitsa village (Locality 3), 4 -
backyard in Yagodovo village (Locality 4), 5 and 6, - dill's fields, Yagodovo village (Locality 5).

The collecting sites were mapped and
presented on Fig. 7. Their number and related
data are as follows: /ocalizy 1: Plovdiv city,
N42.1469, E24.7265, 164 m a.s.l., about 650 m
South of Maritsa River. Habitat: bus-station
near small green areas (Fig. 1); /locality 2:
Yagodovo village, N42.1330, E24.8544, 151 m

a.s.l. Habitat; arable fields nearby two drainage
canals (Fig. 2); /ocality 3: Katunitsa-Yagodovo
villages, Chaya River, N42.0966, E24.8577, 165
m as.l. Habitat: Rivershore with diverse
vegetation (Fig. 3), locality 4: Yagodovo village,
N42.1107, E24.8510, 159 m as.. Habitat:
Backyard (Fig. 4) and locality 5: about 800 m
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West of locality 3, with approximate
coordinates N42.0971, E24.8468, 165 m as.l;
the location and habitat are defined tentatively,
as far as the specimen was found in a

Naumova &>Genchev

hypermarket in Sofia, alive, in packed dill
originated from the dill fields of the product
packaging company in Yagodovo village (Figs 5,
6).

17

/,Ro'go’sh/’\
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Fig. 7. Map of the localities in Plovdiv district where Eyprepocnemis plorans was registered
(for details see Material and Methods).

Results

During our investigation, Eyprepocnem is
plorans was found in Plovdiv city and around.
This is the first record of the subfamily
Eyprepocnemidinae and the genus
Eyprepocnemis Fieber, 1853 from Bulgaria.
Overall, 13 adult individuals were observed
between October 2020 and November 2022, 9
of them were photographed and 6 specimens
were collected.

photo (Fig. 8); 1 female (IBER), Locality 1,
15.09.2021, V. Genchev leg. (Fig. 9); 1 male, 2
females (IBER), Locality 3, 30.09.2021, V.
Genchev leg; 1 male, idem (Fig. 10); 1 female,
Locality 2, 19.09.2022, V. Genchev leg. (Fig.
11); 1 female, Locality 4, 12.10.2022, V.
Genchev obs. (Fig. 12); 1 male, idem,
01.11.2022 (Fig. 13).

Discussion
In the last few decades, the European

Eyprepocnemidinae
Eyprepocnemis Fieber, 1853

fauna is subjected to accelerating changes due
to global warming, changes in habitat structure,
pollution and the spread of invasive species.
Eyprepocnemis  plorans is one of the
thermophilic invertebrate species that recently

E. plorans plorans (Charpentier, 1825)
Material (chronologically): 3 ad., Locality

2, 15.10.2020, V. Genchev obs.; 1 ad., idem,
20.10.2020; 1 female (found alive in a packed
dill in a hypermarket in Sofia, the dill has been
packaged in Yagodovo village and originates
from the surrounding fields of the respective
company), Locality 5, 31.08.2021, Y. Tasev
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expands its distribution and colonized the areas
north of its native range of occurrence (Massa
et al, 2013; Labadessa et al., 2018). Other
invertebrates also expanded their ranges in
Bulgaria. For example, the alien mantis
Hierodula tennidentata Saussure, 1869 (= H.
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transcauc asic a Brunner von Wattenwyl, 1878) was
registered in 2017 in Bulgaria (Pazardzhik district),
along Maritsa River (Romanowski et al.,, 2019),
followed by records in 2018-2022 from Plovdiv

and its outskirts (including localities 3, 4 and 5 on
Fig. 7) (V. Genchev, personal observations) and
along Struma River Valley, Danube River and the
North Black Sea coast (Zlatkov et al., 2020).

Fig. 8-13. Eyprepocnemis plorans: 8 - female from a package of dill (Locality 5) (photo ©Y . Tasev),
9 - female from Plovdiv city (Locality 1), 10 - male from Katunitsa village (Locality 3),
11 - female, north from Yagodovo village (Locality 2), 12 - female from Yagodovo village (Locality
4), 13 - male from Yagodovo village (Locality 4).

Hierodnla tennidentata seems to be alien
species introduced to semi-natural and natural
habitats by humans and with known sites of
introduction isolated from the continuous
distribution area of the species. Another
example is the linyphiid spider Erigone dentosa
O. Pickard-Cambridge, 1894, which originated
from North and Central America, and was
recently reported from several countries in
Western and Northern Europe (Nentwig et al.,
2022). We found it along Chaya River (locality
3 on Fig. 7) during the ongoing faunal
inventory of the Plovdiv region (Naumova &
Genchev, 2022). Probably it is an accidental
introduction due to the presence of airport,
commercial warehouses and to increased flow
of people and goods.

Our data probably document a current
expansion of the thermophilic grasshopper E.
plorans from adjacent regions in Northern
Greece, as far as the species have been reported
from the North Aegean coast, near the Evros
River delta (Ingrisch & Pavicevic, 1985; Popov
& Chobanov, 2004), so the most probable

invasion way in Bulgaria, should be the river
valley of Maritsa (Evros). However, the new
localities in Plovdiv are 170 km away from
those in Northern Greece. In addition, the
species has not been registered in Bulgaria so
far, although the country is well studied in
aspect of orthopterology. Therefore, the
accidental introduction is quite credible. During
our study, the existence of stable population
was not confirmed with certainty (e.g. by
observation of copulating specimens, egg-laying
females or by nymphs at different stages), but
the total number of observed individuals, the
presence of the species in at least four sites,
close to each other, as well as in three
consecutive years, suggest an ongoing process
of colonization and establishment of the
species in the country.

Conclusions

Altogether,  compared  with  the
neighboring and other European countries, the
orthopteran fauna of Bulgaria is well

investigated and the knowledge about species
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inventory, distribution  patterns, habitat
preferences and conservation status of the
grasshoppers in the country is on a high level
(Popov & Chobanov, 2004; Popov, 2007,
Chobanov, 2009; 2012; 2020; Chobanov &
Heller, 2010; Hochkirch et al., 2016a). However,
because of the global climate change and due to
the human activity, the species modulated their
distribution, partly gradually and predictably,
but sometimes also suddenly and unexpectedly.
Recently, the lamenting grasshopper
Eyprepocnemis plorans shows visible spreading
tendencies within Europe (Massa et al., 2013;
Labadessa et al., 2018), but nevertheless, it
couldn’t be defined as invasive or alien species,
because it is native to Southern Europe. On a
local level, the long-term effect of its expansion
cannot be assessed at this stage, therefore a
regular monitoring should be implemented.
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Abstract. Some ecological properties of the epigeal invertebrate community in “Lauta” Park in the city of
Plovdiv (Bulgaria) is presented. The predominating taxa in the epigeal invertebrate community are Diptera,
Brachicera and Coleoptera, Carabidae, followed by Hymenoptera, Formicidae, Diptera, Nematocera and
Omniscus sp. (Crustacea, Isopoda). Three species from the Coleoptera order were identified to the species
level: Dorcus parallelipipedns (Lucanidae), Cetonia anrata (Scarabaeidae) and Siaphylinus caesarens
(Staphylinidae). The community of the epigeal invertebrates is most likely bidominant with moderate

diversity.

Key words: fauna, Insecta, invertebrates, urban park, Plovdiv City, Bulgaria.

Introduction

The invertebrate fauna of Plovdiv City is still
not studied thoroughly. Especially ecological
properties of the invertebrate communities.
There are separate studies on various taxonomic
groups, conducted on the territory of the city.
For example, Adjaroff (1924) gives a lot of data,
concerning the Lepidoptera order in the city, and
separate data for other insect groups could be
found in the works of Angelov (1960); Paspalev
et al. (1964; 1965) and others. There is one
previous study, dealing with the epigeal
community of “Lauta” Park (Mollov et al., 2018).
In the current publication we present newly
acquired data on some ecological properties of
the epigeal invertebrates in “Lauta” Park in
Plovdiv City.

Material and Methods

The fieldwork was conducted on the territory
of ,Lauta” Park, located in the eastern part of
Plovdiv City in May 2021 (Fig. 1).
Bull. Nat. Hist. Mus. Plovdiv
http:// rnhm.org/ en/

To capture epigeal invertebrates, pitfall traps
were used (Samways et al., 2010), placing a total
of 10 traps. Each trap was a two-liter plastic
cylinder filled with one liter of 4% formalin
solution. Drainage holes were drilled at 2/3 of
the cylinder height to avoid overflow and loss of
catch in case of rainfall. Traps were placed in a
straight line at a distance of 10-15 m from each
other without a barrier being placed between
them. The traps were left for 14 days, which is
the minimal recommended duration with similar
studies (Borgelt & New, 2006).

When placing each trap, its exact GPS
coordinates were captured (see Table 1). The
collected invertebrates from each trap were
transferred to 70% ethanol in laboratory
conditions, sorted, counted and identified to the
lowest taxonomic level possible, using available
guides (Angelov et al., 1963; Angelov, 1982
Golemanski et al, 1990). The zoological
nomenclature follows Fauna Europaea (de
Jong et al., 2014).

Regional Natural History Museum - Plovdiv
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The following characteristics were used to
assess the composition and properties of the
epigeal invertebrates community (after Magurran,
2004):

Proportion (P)

The ratio between the number of species
(taxa) and the number of all species (taxa) in the
community. Calculated by the following formula:

p=2
1 N’
where: P, - proportion of the taxon

n;- number of individuals from taxon 7
N - number of individuals from all taxa.

Table 1. GPS coordinates of the used
pitfall traps in “Lauta” Park in May 2021.

Trap No. GPS coordinates

42.136776, 24.772329
42.136837, 24.772404
42.136884, 24.772503
42.136919, 24.772549
42.136961, 24.772694
42.136958, 24.772881
42.136900, 24.772930
42.136861, 24.773099
42.137026, 24.773098
42.137157, 24.773047

SBoovour~wnr

Diversity indices

To determine the diversity of the epigeal
invertebrates community, we used one index of
dominance (Simpson’s diversity index) and one
information index (Shannon’s diversity index).

In the present work, the reciprocal value of
the Simpson’s diversity index (1/S) was used,
calculated using the formula:

where: S - Simpson’s diversity index;
P;- proportion of taxon i
The Simpson’s evenness index (E) was
calculated using the following formula:
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=
where: E - Simpson’s evenness index;
P;- proportion of taxon ;,
K - number of all taxa in the community.
Shannon’s diversity index (H'), calculated,
using the following formula:
H =— PilnPi,
where: H' - Shannon’s diversity index,
P; - proportion of taxon .
Shannon’s equitability index (J), calculated,
using the following formula:

where: J - Shannon’s equitability index;
P; - proportion of taxon
K - number of all taxa in the community.
To calculate Simpson and Shannon’s
diversity and equitability indices, the Biodiversity
Pro software package was used (McAleece et al.,
1997).

Results and Discussion

The taxonomic composition, number of
individuals and calculated diversity indices of the
registered epigeal invertebrates in “Lauta” Park
are presented in Table 2.
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Fig. 1. Location of “Lauta” Park
in the city of Plovdiv.
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Table 2. Taxonomic composition, number of individuals, of the registered epigeal invertebrates
in “Lauta” Park in May 2021. Izgend: n; - number of individuals from taxon .

Trap Trap Trap Trap Trap Trap Trap Trap Trap Trap

Taxa 1 2 3 4 5 6 7 8 9 10  Total
n; n; n; n; n; n; n; n; n; n;

Arachnida
Acari, Ixodidae, Ixo des sp. 0 0 1 0 0 0 0 0 0 0 1
Crustacea
Isopoda, Armadillidiidae, .4 adillidium sp. 0 0 0 1 0 3 0 1 0 1 6
Isopoda, Oniscidae, Oniscus sp. 1 22 4 18 4 8 0 2 12 5 76
Isopoda, Porcellionidae, Porcelio sp. 0 0 0 2 2 1 0 1 4 3 13
Entognatha
Collembola 0 2 3 11 14 1 0 0 3 5 39
Collembola, Sminthuridae 0 0 0 0 1 1 0 0 1 0 3
Gastropoda 0 0 0 0 1 0 0 0 0 0 1
Myriapoda

Chilopoda, Lithobiomorpha, Lithobiidae 0 0 0 0 0 1 0 0 0 0 1
Insecta

Coleoptera, Carabidae 1 11 4 9 14 7 14 49 15 49 173
Coleoptera, Carabidae, Brachinus sp. 0 1 1 1 0 0 0 0 0 0 3
Coleoptera, Chrysomelidae 0 0 0 0 0 0 0 1 0 0 1
Coleoptera, Elateridae 1 0 0 0 0 0 1 0 0 1 3
Coleoptera, Histeridae 0 0 0 0 1 0 0 0 0 0 1
Coleoptera, Lucanidae, Dorc s paralefpipedns 0 0 0 1 0 0 0 0 0 0 1
Coleoptera, Scarabaeidae 0 0 0 3 0 0 0 1 0 0 4
Coleoptera, Scarabaeidae, Cezo nia anrata 0 1 0 0 0 0 0 0 0 0 1
Coleoptera, Silphidae 0 1 0 2 0 0 0 0 1 0 4
Coleoptera, Staphylinidae 0 5 1 1 7 0 1 0 0 3 18
Coleoptera, Staphylinidae, Sigpbylnus caesarens 0 0 0 3 2 0 0 0 0 1 6
Coleoptera (larvae) 0 1 2 3 0 0 0 0 1 0 7
Coleoptera, Staphylinidae (larvae) 0 0 0 0 2 0 0 0 0 4 6
Dermaptera 0 1 1 0 0 4 0 2 0 1 9
Dermaptera (larvae) 0 1 2 1 3 14 0 11 2 6 40
Diptera, Brachicera 8 22 11 56 113 10 18 11 28 151 428
Diptera, Nematocera 0 1 3 9 22 2 2 7 6 20 71
Diptera, Nematocera, Tipulidae 1 1 1 5 5 9 0 0 2 3 27
Hemiptera, Aphididae 0 1 0 0 1 0 0 1 0 0 3
Hemiptera, Cicadellidae (larvae) 0 0 0 0 1 0 0 1 1 0 3
Hemiptera, Heteroptera 0 0 1 0 1 0 0 0 1 0 3
Hemiptera, Heteroptera, Cydnidae 0 0 1 1 0 0 0 0 1 0 3
Hemiptera, Heteroptera (larvae) 0 2 2 1 1 1 0 0 0 0 7
Hymenoptera, Apidae 1 4 2 1 1 0 0 1 2 2 14
Hymenoptera, Diapriidae 0 1 0 0 4 1 0 0 1 0 7
Hymenoptera, Formicidae 6 4 5 23 10 6 3 3 8 15 83
Hymenoptera, Ichneumonidae 0 0 0 1 0 0 1 0 0 0 2
Hymenoptera, Pteromalidae 0 0 0 1 0 0 0 0 0 0 1
Lepidoptera (larvae) 1 0 0 0 0 0 0 1 1 1 4
Oligochaeta

Opisthopora, Lumbricidae 0 0 0 0 0 0 0 1 0 0 1
Diversity indices Current study after Mollov et al. (2018)
Simpson Diversity Index (1/S) 4.90 711

Simpson Equitability (E) 013 041

Shanon Diversity Index (H) 2.21 2.28

Shanon Evenness (J) 0.61 0.72
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From Table 2 is visible that the predominating
taxa in the epigeal invertebrate community are Diptera,
Brachicera and Coleoptera, Carabidae, followed by
Hymenoptera, Formicidae, Diptera, Nematocera and
Oniscus Sp. (Crustacea, Isopoda). Three species from
the Coleoptera order were identified to the species level:
Dorcus parallelppipedus (Lucanidae), which is included in
the ITUCN Red List, under LC (least concern) category
(Alexander et al., 2010); Cetonia anrata (Scarabaeidae)
and Stap hylinus ¢ aesarens (Staphylinidae).

The study conducted in 2015 (Mollov et al., 2018)
in “Lauta” Park, showed similar results - the
predominating taxa were Coleoptera, Carabidae,
Collembola, Hymenoptera, Formicidae. Strong presence
in the park’s interior and almost absent in the ecotone
area were the Dermaptera larvae, which are also present
in the current study with significant numbers.

Conceming the diversity of the community - the
Simpson’s diversity index show a decrease, while the
Shanon’s diversity index is almost unchanged from the
study from 2015 (Table 2). The community of the epigeal
invertebrates is most likely bidominant, which was ako the
case in the previous study (Mollov etal,, 2018).
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Abstract. The current study aims to characterize and compare the epigeal invertebrates
communities along the urban-rural gradient at Maritsa River on the territory of the city of
Plovdiv. The predominant tree and shrub vegetation in the three studied zones is typical riparian
and mainly ruderal. With the greatest number of individuals and with the highest species
richness is the epigeal invertebrates community in the suburban zone. In the three studied zones,
Hyemnoptera, Formicidae; Aranea and Izopoda predominate. The epigeal invertebrate
community in the suburban zone is characterized by the greatest diversity, calculated using two
diveristy indices. The surveyed epigeal invertebrates communities in the three urban parks do
not follow the generally established dependence of declining the diversity from the periphery to
the city center.

Key words: epigeal invertebrates, pitfall traps, communities, Maritsa River, urban-rural gradient, Plovdiv.

Introduction

The epigeal invertebrate fauna of Plovdiv City
was studied in a series of studies in recent years
(Mollov et al., 2018a; b; Antov et al.,, 2022). In
the current publication we present newly
acquired data on some ecological properties of
the epigeal invertebrates communities along the
urban-rural gradient at Maritsa River on the
territory of the city of Plovdiv.

Material and Methods

The fieldwork was conducted on the stretch
of Maritsa River in Plovdiv City in March-
October 2020 (Fig. 1). We chose three sites along
the urban-rural gradient, located on the south
bank of Maritsa River: urban site - located in the
central part of Plovdiv City, between the
“Gerdzhika” Bridge and “Vasil Aprilov” Bridge;
suburban site - located north of the Rowing

Bull. Nat. Hist. Mus. Plovdiv
http://rnhm.org/en/

Canal, near the mouth of Parvenetska River and
rural site - Maritsa River to the west of Plovdiv
City, near the 6" kilometer bridge. The urban site
is in the central part of the city, where, the two
banks of Maritsa River are built-up with high
residential and administrative buildings. The
suburban site is located in the west suburbs of
Plovdiv City, and on the river banks here, there
are mainly residential buildings (low rise), single-
family houses and industrial buildings. The rural
site is undeveloped with remaining natural open
grassy-shrubs habitats.

For the determination of the vegetation we
used the field guide by Delipavlov &
Cheshmedzhiev (2003) and Valev et al. (1960).

To capture epigeal invertebrates, pitfall traps
were used (Samways et al., 2010), placing a total
of 10 traps. Each trap was a two-liter plastic
cylinder filled with one liter of 4% formalin solu-

Regional Natural History Museum - Plovdiv
University of Plovdiv Publishing House
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tion. Drainage holes were drilled at 2/3 of the
cylinder height to avoid overflow and loss of
catch in case of rainfall. Traps were placed in a
straight line at a distance of 10-15 m from each
other without a barrier being placed between
them. The traps were left for 14 days, which is
the minimal recommended duration with similar
studies (Borgelt & New, 2006). This was done
once every season (spring, summer and autumn).

When placing each trap, its exact GPS
coordinates were captured (see Table 1). The
collected invertebrates from each trap were
transferred to 70% ethanol in laboratory
conditions, sorted, counted and identified to the
lowest taxonomic level possible, using available
guides (Angelov et al., 1963; Angelov, 1982;
Golemanski et al, 1990). The zoological
nomenclature follows Fauna Europaea (de
Jong et al., 2014).

The following characteristics were used to
assess the composition and properties of the
epigeal invertebrates community (after Magurran,
2004):

Proportion (P)

The ratio between the number of species
(taxa) and the number of all species (taxa) in the
community. Calculated by the following formula:

Pi =%,

where: P, - proportion of the taxon
n;- number of individuals from taxon
N - number of individuals from all taxa.

Diversity indices

To determine the diversity of the epigeal
invertebrates community, we used one index of
dominance (Simpson’s diversity index) and one
information index (Shannon’s diversity index).

In the present work, the reciprocal value of
the Simpson’s diversity index (1-S) was used,
calculated using the formula:

S=1- z I:>|2 5
where: S - Simpson’s diversity index;
P;- proportion of taxon .

The Simpson’s evenness index (E) was
calculated using the following formula:
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where: E - Simpson’s evenness index;
P;- proportion of taxon ;
K - number of all taxa in the community.

Table 1. GPS coordinates of the used
pitfall traps along the urban-rural gradient at
Maritsa River in 2020.

Trap No. GPS coordinates

Utrban zone

42.1543286, 24.7350184
42.1542697, 24.7347800
421542871, 24.7346415
421544214, 24.7346335
421543863, 24.7342922
421542595, 24.7341162
42.1540266, 24.7336632
42.1539859, 24.7334630
42.1538643, 24.7333923
42.1538614, 24.7329916

O©Coo~~NOoO ok~ wN -

=
o

Suburban zone

42.1424830, 24.6986087
42.1426560, 24.6986463
42.1424929, 24.6989400
421426227, 24.6991274
42.1425585, 24.6993923
42.1425817, 24.6995696
42.1425648, 24.6998335
42.1427776, 24.6998379
42.1427957, 24.7000102
421427810, 24.7002083

O©Coo~~NOoO ok~ wpN -

[EN
o

Rural zone

42.1499259, 24.6773492
42.1500725, 24.6776972
42.1500981, 24.6783510
42.1501299, 24.6786722
42.1497094, 24.6823344
42.1496370, 24.6826637
42.1496564, 24.6827840
42.1490815, 24.6841446
42.1488510, 24.6843669
42.1487740, 24.6844477

O oo~~No ok owpN

[EN
o

Shannon’s diversity index (H'), calculated,
using the following formula:

H’ = z PiInPi,



where: H' - Shannon’s diversity index,
P; - proportion of taxon .
Shannon’s equitability index (J), calculated,
using the following formula:

b’
= InK
where: J - Shannon’s equitability index;

P, - proportion of taxon

K - number of all taxa in the community.

To calculate Simpson and Shannon’s

diversity and equitability indices, as well as a
cluster analysis (unweighted per-group average,
Bray-Curtis similarity index) the PAST ver. 4
software package was used (Hammer et al., 2001).

Results and Discussion

Prevailing vegetation in the studied z0nes

The predominating tree and shrub
vegetation, recorded by us in the urban zone
includes:
arvensis,

Convulvulus
Euphorbia

cyparisias, Hordeum wmurinum, Juncus effusus,

Conium  maculatum,

Elaeagnus — angustifo lia,
Lo linm  perenne, Malva sylvestris, Matricaria

chamomilla, Phragmites — australis, Plantago
lanceolata, Populus alba, Popnlns nigra, Portulaca
oleracea, Robinia  pseudoacacia,  Saponaria
officinalis and  Sisym brinm  altissimum, In the
suburban zone: Anchusa officinalis, Aristolochia

clem atitis, Calamagrostis arundinacea, Crataegus

Mollov et al.
monogyna, Hordenm — murinum, Lysimachia
vulgaris, Malva moschata, Melissa officinalis,
Morus alba, Onopordum acanthinm, Parietaria
officinalis, Populus alba, cerasifera,
Robinia psendoacacia, Salix alba and Ulmus
glabra;, and for the rural zone: Awmaranthus
Anchusa  officinalis, Aristolochia
Conium  maculatum, Convolvulus

Prunus

retroflexus,
clem atitis,
arvensis, Elaeagnus angustifo lia, Erigeron annuuns,
Euphorbia Gleditsia  triacanthos,
Hordenm murinum, Lolium perenne, Malva
Onopordum Papaver
Plantago Poa  pratensis,

cyparissias,
sylvestris, acanthinm,
rhoeas, lanceo lata,
Populus tremunia, Robinia pseudo acacia, Salix alba,
Sisym brium loeselii, Taraxacum officinale, Ulpus
laevis, Urtica dioica, Verbascum phlomoides and
Vicia villosa. The registered vegetation is
presented mainly by riparian hydrophilic, as well
as some decorative and ruderal trees and shrubs,
wildely used in the urban parks in Plovdiv city.
Individual tree and shrub species are located at a
distance from each other, and the crowns of the
trees do not form thick cover, allowing more
light to penetrate to the ground.

Ecological — analysis — of
invertebrates com munities

The taxonomic composition, number of
individuals and calculated diversity indices of the
registered epigeal invertebrates in the studied
zones are presented in Table 2.

the  epigeal

0 1000

2000 3000 m

Fig. 1. Location of the studied sites along Maritsa River in the city of Plovdiv. Iegend: A- urban
site; B - suburban site; C - rural site. Explanations are in the text.
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Table 2. Taxonomic composition, number of individuals, of the registered epigeal invertebrates
in the three studied zones. Iegend: »;- number of individuals from taxon 7 P: - proportion of the
taxon ;; F7 - frequency of occurrence of taxon i, %; C - consistency.

Utrban zone Sub-urban zone Rural zone
Taxa N@bﬂ Propor- Fre-  Consis- Nur.nbet Propor- Fre- Consis- Number Propor- Fre- Consis-
of ind. tion (P) quency tency  of ind. tion (P) quency tency ofind. tion (P) quency tency
() E)% (©)% (@) E)% ©),% () ), % (©),%

1 Acari 2 0.0010  0.100 10 22 0.0081 0.806 20 0 0.0000 0.000 0
2 Acariformes 0 0.0000  0.000 0 5 0.0018 0.183 20 0 0.0000 0.000 0
3 Annelida, Lum bricus terrestris 5 0.0025 0.249 30 5 0.0018 0.183 30 4 00022 0225 10
4  Araneae 3604 0.1815 18.146 100 269 0.0985 9.850 100 231 01299 12992 100
5  Archaeognatha 0 0.0000  0.000 0 80 0.0293 2.929 90 2 00011 0112 20
6 Blattodea 1 0.0005  0.050 10 14 0.0051 0.513 70 1 0.0006 0.056 10
7  Coleoptera, Alleculidae 0 0.0000  0.000 0 0 0.0000 0.000 0 5 0.0028 0281 40
8  Coleoptera, Buprestidae 0 0.0000  0.000 0 0 0.0000 0.000 0 4 00022 0225 30
9  Coleoptera, Carabidae 96 0.0479  4.786 100 98 0.0359 3.588 20 17 0.0096 0.956 70
10 Coleoptera, Carabidae, Brachinus sp. 0 0.0000  0.000 0 0 0.0000 0.000 0 1 0.0006 0.056 10
11 Coleoptera, Carabidae (larvae) 0 0.0000  0.000 0 2 0.0007 0.073 70 0 0.0000 0.000 0
12 Coleoptera, Cerambycidae 2 0.0010  0.100 20 0 0.0000 0.000 0 6 0.0034 0337 30
13 Coleoptera, Chrysomelidae 1 0.0005  0.050 10 2 0.0007 0.073 50 3 0.0017 0.169 30
14 Coleoptera, Chrysomelidae, Alticinae 0 0.0000  0.000 0 0 0.0000 0.000 0 2 00011 0112 10
15  Coleoptera, Chrysomelidae, Cassidasp. 0 0.0000  0.000 0 0 0.0000  0.000 0 1 0.0006 0.056 10
16 Coleoptera, Coccinellidae 1 0.0005  0.050 10 0 0.0000 0.000 0 1 0.0006 0.056 10
17 Coleoptera, Coccinellidae (larvae) 3 0.0015 0.150 10 5 0.0018 0.183 20 27 0.0152 1519 20
18 Coleoptera, Curculionidae 11 0.0055  0.548 40 17 0.0062 0.622 10 10 0.0056 0.562 20
19 Coleoptera, Elateridae 56 0.0279 2792 90 41 0.0150 1.501 10 89 0.0501 5.006 80
20 Coleoptera, Geotrupidae 19 0.0095  0.947 60 8 0.0029 0.293 20 30 0.0169 1.687 80
21 Coleoptera, Histeridae 0 0.0000  0.000 0 13 0.0048 0.476 30 0 0.0000 0.000 0
22 Coleoptera indet. 36 00179 1794 70 56 0.0205 2.050 100 46 00259 2587 60
23 Coleoptera, Laemophloeidae 0 0.0000  0.000 0 0 0.0000 0.000 0 1 0.0006 0.056 10
24 Coleoptera, Lampyridae 32 0.0160  1.595 80 2 0.0007 0.073 90 1 0.0006  0.056 10
25 Coleoptera (larvae) 1 0.0005  0.050 10 11 0.0040 0.403 30 11 0.0062 0619 40
26 Coleoptera, Lucanidae 0 0.0000  0.000 0 2 0.0007 0.073 20 0 0.0000 0.000 0
27 Coleoptera, Nitidulidae 0 0.0000  0.000 0 0 0.0000 0.000 0 1 0.0006 0.056 10
28 Coleoptera, Raphidioptera 0 0.0000  0.000 0 3 0.0011 0.110 80 0 0.0000 0.000 0
29 Coleoptera, Scarabaeidae 0 0.0000  0.000 0 0 0.0000  0.000 0 1 0.0006 0.056 10
30 Coleoptera, Silphidae 11 0.0055  0.548 20 2 0.0007 0.073 70 18 00101 1.012 30
31 Coleoptera, Silphidae (larvae) 21 0.0105 1.047 10 4 0.0015 0.146 20 4 0.0022 0.225 40
32 Coleoptera, Staphylinidae 45 0.0224 2243 90 68 0.0249  2.490 20 23 00129 1294 70
33 Coleoptera, Staphylinidae (larvae) 0 0.0000  0.000 0 12 0.0044 0439 30 1 0.0006 0.056 10
34 Coleoptera, Tenebrionidae 13 0.0065 0.648 60 61 0.0223 2.234 30 45 00253 2531 100
35 Collembola 0 0.0000  0.000 0 18 0.0066 0.659 40 34 00191 1912 10
36 Dermaptera 0 0.0000  0.000 0 2 0.0007 0.073 10 1 0.0006 0.056 10
37 Dermaptera, Fo rficula anricnlaria (Brvee) 0 0.0000  0.000 0 0 0.0000 0.000 0 3 00017 0169 10
38 Diptera, Asilidae 0 0.0000  0.000 0 5 0.0018 0.183 20 0 0.0000 0.000 0
39 Diptera, Brachycera 22 0.0110 1.097 80 34 00124 1.245 40 53 00298 2981 90
40 Diptera, Brachycera, Chloropidae 0 0.0000  0.000 0 0 0.0000 0.000 0 2 0.0011 0.112 20
41 Diptera, Culicidae 1 0.0005  0.050 10 0 0.0000 0.000 0 0 0.0000 0.000 0
42 Diptera 1 0.0005  0.050 10 2 0.0007 0.073 10 2 0.0011 0112 20
43 Diptera (larvae) 0 0.0000  0.000 0 457 01673 16.733 10 33 00186 1.856 40
44  Diptera, Muscidae 0 0.0000  0.000 0 3 0.0011 0.110 10 0 0.0000 0.000 0
45 Diptera, Mycetophilidae 0 0.0000  0.000 0 4 0.0015 0.146 10 0 0.0000 0.000 0
46 Diptera, Nematocera 1 0.0005  0.050 10 34 0.0124 1245 100 0 0.0000 0.000 0
47 Diptera, Syrphidae 0 0.0000  0.000 0 14 0.0051 0.513 30 3 00017 0169 30
48 Diptera, Tipulidae 0 0.0000  0.000 0 19 0.0070  0.696 10 6 0.0034 0337 30
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49 Dytiscidae (larvae) 0 0.0000  0.000 0 1 0.0004 0.037 30 0 0.0000 0.000 0
50 Gastropoda 6 0.0030  0.299 50 4 0.0015 0.146 20 2 0.0011 0.112 20
51 Gryllotalpa gryllotalpa 1 0.0005  0.050 10 0 0.0000  0.000 0 7 0.0039 0394 40
52 Hemiptera, Cicadellidae 3 0.0015 0.147 20 3 0.0011 0.110 100 5 0.0028 0.281 40
53 Hemiptera, Cicadomorpha 15 0.0075  0.748 30 11 0.0040 0.403 10 7 0.0039 0.393 20
54 Hemiptera, Heteroptera 21 0.0105  1.047 80 5 0.0018 0.183 20 8 0.0045 0.450 50
55 Hemiptera, Heteroptera (larvae) 0 0.0000  0.000 0 3 0.0011 0.110 70 0 0.0000 0.000 0
56 Hemiptera, Heteroptera (nymph) 0 0.0000  0.000 0 1 0.0004 0.037 10 0 0.0000 0.000 0
57 Hemiptera, Heteroptera, Reduviidae 0 0.0000  0.000 0 2 0.0007 0.073 20 0 0.0000 0.000 0
58 Hemiptera, Nepidae 3 0.0015 0.147 30 0 0.0000  0.000 0 0 0.0000 0.000 0
59 Hymenoptera, Aculeata 2 0.0010  0.100 10 0 0.0000 0.000 0 1 0.0006 0.056 10
60 Hymenoptera, Apidae 5 0.0025 0.249 40 0 0.0000  0.000 0 4 0.0022 0225 30
61 Hymenoptera, Apocrita, Vespoidea 0 0.0000  0.000 0 1 0.0004 0.037 10 0 0.0000 0.000 0
62 Hymenoptera, Evaniidee, Pro sevaniaSp. 0 0.0000  0.000 0 2 0.0007 0.073 10 0 0.0000 0.000 0
63 Hymenoptera, Formicidae 495 0.2468 24.676 100 540 0.1977 19.773 100 578 0.3251 32.508 100
64 Hymenoptera, Ichneumonidae 0 0.0000  0.000 0 4 0.0015 0.146 30 3 0.0017 0.169 20
65 Hymenoptera 11 0.0055 0.548 50 3 0.0011 0.110 20 1 0.0006 0.056 10
66 Hymenoptera, Vespidae 1 0.0005  0.050 10 4 0.0015 0.146 30 2 0.0011 0.112 10
67 Insecta indet. 2 0.0010  0.100 20 5 0.0018 0.183 20 1 0.0006 0.056 10
68 Insecta (larvae) indet. 3 0.0015 0.147 20 31 0.0114 1.135 30 5 0.0028 0.281 30
69 Isopoda 272 01356 13.559 100 211 0.0773  7.726 100 67 0.0377 3.768 90
70 Lacerta viridis 0 0.0000  0.000 0 1 0.0004  0.037 10 1 0.0006 0.056 10
71 Lepidoptera 1 0.0005  0.050 10 2 0.0007 0.073 10 1 0.0006 0.056 10
72 Lepidoptera, Glossata 0 0.0000  0.000 0 0 0.0000 0.000 0 2 0.0011 0.112 20
73 Lepidoptera (larvae) 13 0.0065 0.648 30 117 0.0428 4.284 60 9 0.0051 0.506 50
74  Myriapoda 179 0.0892  8.923 100 113 0.0414 4.138 20 33 0.0186 1.856 80
75 Myriapoda, Scutigera sp. 0 0.0000  0.000 0 0 0.0000  0.000 0 1 0.0006 0.056 10
76 Myrmeleontidae (larvae) 1 0.0005  0.050 10 0 0.0000 0.000 0 0 0.0000 0.000 0
77 Opiliones 186 0.0927  9.272 100 244 0.0893 8934 80 226 01271 12711 90
78 Orthoptera 35 0.0174  1.745 90 11 0.0040 0.403 50 80 0.0450 4.499 100
79 Orthoptera, Caelifera 0 0.0000  0.000 0 0 0.0000 0.000 0 4 0.0022 0.225 20
80 Orthoptera, Caelifera (nymph) 0 0.0000  0.000 0 1 0.0004 0.037 10 0 0.0000 0.000 0
81 Orthoptera, Ensifera (nymph) 0 0.0000  0.000 0 2 0.0007 0.073 10 0 0.0000 0.000 0
82 Orthoptera, Ensifera, Tettigoniidae 0 0.0000  0.000 0 1 0.0004 0.037 10 0 0.0000 0.000 0
83 Orthoptera, Gryllidae 0 0.0000  0.000 0 4 0.0015 0.146 10 0 0.0000 0.000 0
84 Orthoptera, Tettigoniidae 0 0.0000  0.000 0 1 0.0004 0.037 10 0 0.0000 0.000 0
85  Pelophylax ridibundus 5 0.0025 0.249 50 3 0.0011 0.110 20 3 0.0017 0.169 30
86 Plecoptera 0 0.0000  0.000 0 2 0.0007 0.073 10 4 0.0022 0.225 20
87 Pseudoscorpiones 1 0.0005  0.050 10 4 0.0015 0.146 20 0 0.0000 0.000 0
Total number of individuals 2006 2731 1778
Total number of taxa 45 66 62
Simpson (1-D) 0.866 0.901 0.851
Simson’s Evenness (E) 0.261 0.257 0.221
Shannon (EP) 2.463 2.833 2.619
Equitability (J) 0.647 0.676 0.634
From Table 2 is visible that the recorded - Pelophylax ridibundus and Lacerta

predominating taxa in the epigeal invertebrate
communities in the three zones are Hymenoptera,
Formicidae, Aranea and Isopoda, followed by
Opiliones and Myriapoda. The most taxonomic
rich and most numerous is the community in the
suburban zone, where the highest values of both
diversity indices were recorded. Except the
invertebrates, two vertebrate species were

125

viridis.

Analyzing to the consistency of the taxa in
the three studied zones along the urban-rural
gradient along Maritsa River in Plovdiv City, the
following trend emerged: in urban zone there
were 19 permanent, 6 additional and 20 random
taxa recorded; in the suburban zone 17
permanent, 12 additional and 37 random taxa and
in the rural zone - 15 permanent, 15 additional
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and 32 random taxa. It is noteworthy that the
community in the urban zone is perhaps the
most unstable and distinct, since it has the lowest
number of permanent taxa. The other two
studied zones show similar structure in means of
the consistency.

From the point of view of the diversity of
the communities, we registered the greatest
diversity, measured with both indices in the
suburban zone (Table 2). A slightly lower
diversity was recorded in the rural zone, but the
difference is not great. The probable reason for
the lower diversity in the rural zone is the
presence of a small cow farm. The animal
husbandry and regular grazing from cows and
horses has a severe negative impact on the
shrub and grass vegetation, which influences the
invertebrate communities.

Contrary to most studies (McKinney,
2008; Jones & Leather, 2012), where diversity is
declining from the periphery to the city center,
in our case this trend was not confirmed. The
highest diversity we recorded for the
community in the suburban zone, which once
again can be explained with the "Intermediate
disturbance hypothesis” (Connell, 1978; Blair &
Launer, 1997). According to this hypothesis, at
high levels of disturbance (strong anthropogenic
pressure), species richness and diversity
decrease, and when the level of disturbance is
reduced, they rise again, but to a certain level.
When the degree of anthropogenic pressure falls
below certain limits, species richness and
diversity again are low, in other words, the
highest diversity is observed at an intermediate
level of anthropogenic pressure. Assuming that
in the urban zone, the anthropogenic pressure
in all its forms and manifestations is the most
intense, and on the outskirts of the city (rural
Zone) the weakest, the "Intermediate
disturbance hypothesis® could explain the
highest diversity we registered in suburban zone.

As a result of the performed cluster
analysis, the three zones are grouped into two
clusters, based on faunistic similarity of the
epigeal invertebrates communities (Fig. 2). At
approximately 68% similarity the suburban zone,
is separated in a single cluster. With
approximately 70% similarity the urban zone and
rural zone are separated in second cluster. The
diversity, calculated using both indices in both
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zones was similar, but slightly higher in the
suburban zone.

The study conducted in 2015 (Mollov et al.,
2018a) similar results were obtained - the highest
diversity was recorded in “Lauta” Park (in the
suburban zone of the city).
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Abstract. The aim of the current work is to study the taxa composition and the ecological status of the
mesogeobiont communities in the region of heavy metal pollution near Plovdiv City. In total four sample
plots were selcted and one control from clean area. In the plots located in the immediate vicinity of the
source of contamination, a low taxonomic diversity and abundance of the mesogeobionts was recorded.
With the increase of the distance from the source of pollution, the taxonomic diversity and number of
mesogeobionts increases. The structures of the mesogeobiont community located farthest from the local
source of pollution and that of the control are similar. The communities of the mesogeobionts in the points

with an increased level of heavy metals contamination have altered ecological structure.

Key words: invertebrates, mesogeobionts, heavy metals, pollution, Plovdiv City.

Introduction
Soil pollution is a process of accumulation of
harmful substances from a natural or

anthropogenic source, whose behavior and
concentrations cause damage to soil functions
and soil biota, regardless of whether the national
norms are exceeded.

The accumulation of heavy metals in the soil
occurs not only through dust particles in the air,
but also through the decaying processes of plant
organisms bioaccumulating heavy metals. On the
other hand, the humus that is formed by these
plants is a primary source of nutrients and affects
the ecological structure of mesogeobiont
communities, accompanied by irreversible
changes in soil properties.

The change of these properties leads to the
disruption of the natural circulation of matter,
which leads to the disruption of the normal
conditions for the development of the
biocenoses, such as numbers, species richness,
density of populations, etc.

In Bulgaria, one of the biggest non-ferrous
and precious metal production company is

Bull. Nat. Hist. Mus. Plovdiv
http://rnhm.org/en/

“KCM 20007, which is located in the region of
the city of Plovdiv. It is located on a 900-acre site
between Plovdiv City and Asenovgrad Town and
is the largest producer of non-ferrous metals and
alloys based on lead and zinc in Central and
Eastern Europe (Slavova et al., 2014). It is the
activity of the enterprise that provides a
prerequisite for heavy metal contamination of the
nearby agricultural plots. For this, it is necessary
to periodically analyze the degree of pollution
and to what extent it affects the organism world.

In a series of publications, Velcheva et al. (1997,
2004) indicated the influence of heavy metals on
mesogeobiont communities from different parts of the
country. Lechov & Georgiev (2002) analyzed the
contamination of the soil with heavy metals in the area
of KCM near the city of Plovdiv and Slavova et al.
(2014) present data on the species composition and
some properties of epigeobiont communities in
conditions of heavy metal pollution from the same area.

The aim of the current work is to study the
taxa composition and the ecological status of the
mesogeobiont communities in the region of
KCM - Plovdiv.

Regional Natural History Museum - Plovdiv
University of Plovdiv Publishing House
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Material and Methods

Selection of sampling points

For the purpose of the current study, four
experimental sites were chosen, located at
different distances from the source of pollution.
At each sampling point, pH and temperature
were measured using a pHoto Flex Set - WTW.
The field work was done seasonally (summer,
autumn, winter) 2010-2011.

The location of the sample plots are

presented in Fig.1.

Fig. 1. Location of the four studied sample plots.

Plot 1 is located 5 kilometers north of the
Plovdiv City Center before the factory itself (Fig.
1). It is located close to the road passing between
Plovdiv City and Asenovgrad Town in order to
comply with the condition of taking material
from uncultivable areas. The vegetation at this
point is represented mainly by low-stemmed
grasses, shrubs and tree species.

Plot 2 is located south of the factory in the
forest belt ecologically designed to purify the area
from the emissions of heavy metals into the
atmosphere. The vegetation at this point is
represented by artificially planted tree species.

Plor 3 is located immediately after the forest
belt, and the site has become an unregulated
small dump for construction waste also close to
the road intercity highway. The point is about a
kilometer from the local source of pollution in
the direction of Asenovgrad Town. The
vegetation is represented mainly by low-stemmed
grasses and shrubs.

Plot 4 is agricultural land located on the other
side of the road (Fig. 1). The plot is cultivated
and planted with different types of agricultural
crops.
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Control

As a control for the present study, the area of
Skutare Village (Maritsa Municipality), was
chosen. It is located at 14.89 km in a straight line
from the City Center Plovdiv. Terrain is an
uncultivable area for over 15 years.

The content of heavy metals in the soil was
analyzed by ICP-MS in the analytical chemistry
laboratory at the Faculty of Chemistry at
University of Plovdiv “Paisii Hilendarski”. A
coefficient of technogenicity (Ct) was used:

Ct=Ca/Cn

where:

Cz- measured element concentration in soil;
C» - values according to Ordinance No. 3.

Field methods

Sampling was done manually using the square
sampling method. From each research point, 3
trial boxes measuring 50x50x20 cm were
excavated. The wupper layer of leaves was
removed from each experimental “square”. For a
more accurate sampling, the squares were
excavated in a checkerboard or S-shaped
sampling with a distance of 2 meters between
them (Gilyarov, 1987).

We transferred the excavated soil onto a
polyethylene sheet. The invertebrates were
carefully removed from the soil with tweezers. In
laboratory conditions, the soil was placed in the
Tullgren apparatus, which extracted the micro
soil organisms. They were fixed in 70% alcohol
and processed in the Laboratory of Ecology and
Environmental Conservation. Soil invertebrates
were assigned to a different taxonomic unit by
using available identification guides (Angelov,
1982; Angelov et al., 1963, Golemanski et al.,
1990) The taxonomy followed Fauna Europaea
(deJong, 2014).

The following characteristics were used to assess
the composition and properties of the mesogeobiont
communities (after Magurran, 2004).

Proportion (P)

The ratio between the number of species
(taxa) and the number of all species (taxa) in the
community. Calculated by the following formula;

Pi =%,

where: P; - proportion of the taxon ;
n;- number of individuals from taxon
N - number of individuals from all taxa.



Simpson’s Diversity index

In the present work, the reciprocal value of
the Simpson’s diversity index (1-S) was used,
calculated using the formula:

S=1_zpi217

where: S - Simpson’s diversity index;
P;- proportion of taxon ;.
The Simpson’s evenness index (E) was
calculated using the following formula:
_ 1
T k3P

Tomovaet al.

where: E - Simpson’s evenness index;

P;- proportion of taxon ;

K - number of all taxa in the community.

To calculate the Simpson’s  diversity

and evenness indices, as well as a cluster analysis
(Unweighted ~ per-group  average,  Bray-Curtis
similarity index), the “PAST” software package was
used (Hammer et al., 2001).

Results and Discussion

The measured values of temperature and
pH from the soil in the studied plots are
presented in Table 1.

Table 1. Measurements of pH and soil temperature from the four studied plots and the control.

Season Plot 1 Plot 2 Plot 3 Plot 4 Control
pH t, °C pH t, °C pH t, °C pH t, °C pH t, °C
Summer 8.34 25.4 7.97 25.4 7.99 255 8.35 255 8.40 25.7
Autumn 831 16.6 7.83 16.4 7.76 16.6 7.79 16.8 7.90 16.7
Winter 8.32 8.6 7.80 8.9 7.74 8.7 7.78 8.7 8.20 85

At Pior 1, the coefficient of technogenicity
(Ct), with the amount of heavy metals, such as
arsenic, mercury, zinc and copper, are below the
maximum permissible concentrations according
to Ordinance No. 3/2002. Lead exceeds the
norms 3 times (80 mg/kg), cadmium also exceeds
the norms (3 mg/kg) by a little over 1.5 times,
and nickel by more than one time.

At Pt 2, a significant increase in the
technogenicity coefficient was found, being the
highest for lead (up to 56.25 mg/kg), followed by
cadmium and arsenic. Only mercury and zinc did
not show exceeded values compared to the
norms.

At Pio# 3, the highest technogenic coefficients
are for lead and cadmium, followed by arsenic
and nickel.

At Plot 4, the values of mercury, zinc and
copper do not exceed the norms. For the rest of
the metals, the highest technogenic coefficient
was for lead, followed by cadmium, nickel and
arsenic.

From the contro/ site near the village of
Skutare, the results show that the values of all
studied metals are below the norms. On the basis
of the mentioned analyzes of heavy metals, it was
established that the soils in the examined points
in the region of KCM are mainly contaminated
with lead, cadmium and nickel.
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Taxonomic composition and abundance of
soil mesobionts in the test plots

The taxonomic composition and number of
individuals found is presented in Table 2.

We recorded the highest taxonomic diversity
in the plot that is the most distant from the
factory (Plot 1), comparable to that in the
control. Compared to it, only representatives of
Lepidoptera (larvae) and Dermaptera (Table 3)
were missing.

In Plot 2 only four taxa were recorded: Acari,
Diplura and Collembola and Gastropoda, as
well as in Plot 3 Gastropoda, Acari,
Formicidae and Coleoptera, and in Plot 4 -
Aranei, Acari, Diplura and Collembola. This fact
can be due both to the contamination of the soil
with heavy metals from the factory, and to
additional factors - an unregulated landfill, road
and agricultural lands near the investigated
points.

The number of recorded individuals of soil
invertebrates, in general at Plotl, was even
higher than that in the control (265 and 167
individuals, respectively). The values of the
diversity indices between Plot 1 and the control
were similar (slightly higher in Plot 1). We
registered close values of the Simpson’s
diversity index between Plots 3 and 4, and the
lowest in Plot 2.
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Table 2. Taxonomic and quantitative composition recorded invertebrates and diversity indices

of the communities in the individual studied plots.

Taxa Plot 1 Plot 2 Plot 3 Plot 4 Control Total
Nemathelminthes 6 0 0 0 1 7
Lumbricidae 14 0 0 0 17 31
Gastropoda 5 3 1 0 22 31
Oniscoidea 21 0 0 0 6 27
Chilopoda 10 0 0 0 5 15
Diplopoda 11 0 0 0 0 11
Arangi 9 0 0 2 24 35
Acari 59 7 3 6 47 122
Diplura 3 4 0 2 9 18
Collembola 24 17 0 1 13 55
Orthoptera 7 0 0 0 0 7
Formicidae 56 0 6 0 10 72
Dermaptera 0 0 0 0 3 3
Coleoptera 34 0 2 0 9 45
Lepidoptera (larvae) 0 0 0 0 1 1
Insecta indet. (larvae) 6 0 0 0 0 6
Total 265 31 12 11 167 486
Simpson (S) 0.869 0.643 0.712 0.691 0.859
Simpson Evenness (E) 0.70 0.83 0.94 0.92 0.70

From the obtained results, in general, for the
whole research period, we recorded a total of 486
individuals not evenly distributed, both in terms
of taxonomic composition and quantity in the
studied plots. From the total of 16 recorded taxa,
the highest number (14) is registered in Plot 1. In
the remaining 3 points, the number of taxa was 4.
Plot 1 is the furthest from the factory and in it
the content of lead and cadmium has higher
values. In the rest of the plots, which are located
after the KCM towards Asenovgrad Town, and
have a significantly higher content of heavy
metals, both the taxonomic diversity and the
amount of mesogeobionts decrease. A probable
reason for this is the “wind rose” according to
the prevailing winds that are in that direction, as
well as the heavy vehicular traffic.

The performed cluster analysis showed a high
similarity between the control and Plot 1 (aprox.
60%). A second cluster is formed with the remaining
3 plots, as Plot 3, differentiates itself from the Plot 2
and 4 with about 22% similarity. (Fig. 2).

The obtained results show that the soil
mesogeobiont community in Plot 1 and the control
has a better ecological structure compared to those
from Plots 2, 3 and 4. This confirms the opinions
expressed by other authors that the distance from the
source of pollution is important for the degree of
heavy metal pollution (Martley et al., 2004; Stafilov,
2009). We consider that the obtained close values in
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the results of the index of similarity between seasons
is a result of the elevated concentrations of heavy
metals in the studied soils.

Control

Plot 1
Plot 3
Plot 2
Plot 4

0.8

0.6

Similarity

0.5

04

Fig. 2. Cluster analysis of the qualitative data of
the soil invertebrates in the studies plots and the
control (Unweighted per-group average, Bray-
Curtis similarity index).



Conclusions

In the plots located in the immediate vicinity of
the source of contamination, a low taxonomic
diversity and abundance of the mesogeobionts was
recorded. With the increase of the distance from the
source of pollution, the taxonomic diversity and
number of mesogeobionts increases. The structures
of the mesogeobiont community located farthest
from the local source of pollution and that of the
control are similar. The communities of the
mesogeobionts in the points with an increased level
of heavy metals contamination have altered ecological
structure. Similar results were obtained by Slavova et
al. (2014).

The conducted research is a contribution to
clarifying the influence of heavy metals on the
properties and structure of soil communities.

References

Angelov P. 1982. [Zoology atlas. Invertebrates),
Publ. “Narodna prosveta”, Sofia, 319 p.
(In Bulgarian).

Angelov A, D. Bozhkov, N. Vihodeevski, M. Josifov. 1963,
[Fna of Bularia. Invertebrates. Short Field guide.]
Publ “Narodna prosveta’”, Sofia, 406 p. (In Bulgarian).

De Jong Y., M. Verbeek, V. Micheken, P. Bjem, W. Los, F.
Steeman, N. Bailly, C. Basire, P. Chylarecki, E.
Stloukal, G. Hagedom, F.T. Wetzel, F. Glickler, A.
Kroupa, G. Korb, A. Hoffmann, C. Hauser, A.
Kohlbecker, A. Miller, A. Guntsch, P. Stoev, L.
Perev. 2014. Fauna Europaea - all European
animal species on the web. B diersity Data
Joumal, 2: €4034. doi: 10.3897/BDJ.2.4034.

Gilyarov M. 1987. Quantitative methods in soil 200l gy,
Publ. “Science”, Moscow, pp. 7-9. (In Russian).

Golemanski V., H. Hristov, M. Todorov. 1990.
[Field guide for practicle exercises on
invertebrate 2000 gy], Shumen, 256 p. (In
Bulgarian).

Hammer @., D. Harper, P. Ryan. (2001). PAST:
Paleontological statistics software:
Package for education and data analysis.
Palaeontologia Electronica, 4(1), pp. 9.

Lechov G., V. Georgiev, 2002. Patterns of heavy metal
contamination of soils in the region of the
Plovdiv City Center. Collection of reports.
Senior Book Exchange “SIRIUS” V. Tarnovo.
(InBulgarian).

Magurran A.E. 2004. Measuring biological
diversity. Blackwell Publishing, Malden,
MA, USA, 2004, 256 p.

133

Antov et al.

Martley E. B. Gulson, L. Pfiffer. 2004. Metal
concentrations in soil around the copper and
smelter and surrounding industrial complex of
Port Kembal, NSW, Australia. Science of the
To tal Environment, 325. 113-1217.

Slavova S., 1. Velcheva, S. Petrova. 2014. Research on
the composition and some properties of
epigeobiont communities in conditions of heavy
metal pollution. Proceedings of the Sixth
Student Scientific Conference “Ecology - a way
of thinking” - 6, May 10, 2014, Plovdiv, Bulgaria,
University of Plovdiv “Paisii  Hilendarski”,
Faculty of Biology, pp. 7-14. (In Bulgarian).

Stafilov T., Z. Pancevski, B. Boev, V. Frontaseyeva, P.
Strelkova. 2009. Heavy metal contamination of
topsodls around a lead and zinc smelter in the
Republic of Macedonia. Elsever B.V.

Velcheva |., P. Kostadinova, V. Popov. 1997. Study of
some ecological properties of soil mesobionts
from areas treated and not treated with
pesticides. - Higher Agricultural Institute -
Plovdiv, Scientific works, 42(3-11). 53-60. (In
Bulgarian).

Velcheva I, P. Kostadinova, K. Kuzmova, 2004. Study
of the influence of anthropogenic factor on the
mesobiont fauna in the district of Chirpan,
Ecology and Future, HI(NI): 914. (In
Bulgarian).

Accepted: 02.10.2022
Published: 31.12.2022






	Discussion
	Conclusions
	Acknowledgments
	References
	Aeshna mixta Latreille, 1805

