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Abstract

A total of 71 species belonging to 14 families (Araneidae – 1; Dysderidae – 3; Gnaphosidae – 21; Linyphiidae 
– 6; Liocranidae – 2; Lycosidae – 19; Philodromidae – 2; Pisauridae – 1; Salticidae – 3; Tetragnathidae – 
2; Theridiidae – 1; Thomisidae – 4; Titanoecidae – 3; Zodariidae – 2) were registered from three sites in 
Skopje valley, North Macedonia. Of the registered species, 3 are new for the Macedonian fauna: Hypsosinga 
sanguinea (C. L. Koch, 1844), Marinarozelotes adriaticus (Caporiaco, 1951) and Zelotes harmeron Levy, 2009. 
They haven’t been recorded before due to the lack of faunistic research of spiders in R. North Macedonia. 
The araneofauna is classified into 17 zoogeographic categories combined in 4 chorological complexes 
(widely distributed, European, Mediterranean and endemics). Widely distributed species are dominant 
(60,56%), followed by European (21,13%), Mediterranean (11,27%) and endemics (7,04%).
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Introduction

On a national level, the araneofauna of North 
Macedonia is poorly investigated (Hristovski et al. 2015) 
with the first checklist being published by Blagoev 
(2002), listing 558 species. From that point on, several 
authors have contributed to the knowledge of the 
Macedonian araneofauna: Komnenov (2002, 2003, 2006, 
2014, 2017), Deltshev (2003, 2008), Ćurčić et al. (2004), 
Fisher & Azarkina (2005), Deltshev et al. (2006, 2007, 
2013), Komnenov & Pavićević (2008), Stefanovska et al. 
(2008), Hristovski et al. (2015), Deltshev & Wang (2016) 

and Matevski et al. (2017, 2020). After critically revising 
all published data, Hristovski et al. (2015) estimated the 
total number of species in North Macedonia to reach 
the number of 767, nine of which are local endemics. 
Since then, Deltshev & Wang (2016) have published one, 
while Komnenov (2017) has published 29 new species for 
the North Macedonia fauna for a total of 797 species.

When compared with the neighboring countries, 
species richness of spiders from North Macedonia is 
relatively high. According to literature data, the highest 
number of species is known for Bulgaria - 910 (Deltshev 
& Blagoev 2001), followed by Greece - 856 (Bosmans & 
Chatzaki 2005), Serbia - 648 (Deltshev et al. 2003, Grbić 
et al. 2021), Albania – 335 (Deltshev et al. 2011) and 
Kosovo -159 (Geci and Naumova 2021). However, these 
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environmental degradation and unavoidable negative 
impact on the variety of species and habitats. 

L1 – Skopje valley, Bardovci municipality 
(42.030450°N, 21.385170°E, 293 m a.s.l.), dominated by 
weed communities of recently abandoned rural con-
structions

L2 – Skopje valley, Bardovci municipality 
(42.041101°N, 21.370075°E, 285 m a.s.l.), lowland habitats 
colonized by tall nitrophilous herbs, next to a vineyard 
plantation

L3 – Skopje valley, Bardovci municipality, 
(42.034000°N, 21.366670°E; 272 m a.s.l.), moist or wet 
tall-herb and fern fringes and meadow, near the river 
Lepenec

Material and methods

The material was collected with the use of pitfall 
traps. The pitfall traps were constructed out of 300 ml 
plastic cups with a diameter of 85 mm. Five of them 
were set in a line, with a distance of 10 m between them. 
A solution of 4% formalin and vinegar (1:7) was used as a 
preserving agent (vinegar as attractant and formaldehyde 
as preserving agent). Vinegar and formalin are among 
preserving agents used in capturing ground-dwelling 
arthropods, including spiders (Stefanovska et al. 2008, 
Komnenov 2020, Matevski et al. 2020). The material was 
collected monthly in the period 1st. Apr. – 30th. Aug. 
2014. Collected spiders were analysed taxonomically 
with the use of keys by Heimer & Nentwig (1991) and 
Nentwig et al. (2022), as well as the personal collection 
of Christo Deltshev. Data on general distribution was 
taken from World Spider Catalog (2022), while data on 
zoogeographic classification of spiders are taken from 
Stefanovska et al. (2008), Deltshev et al. (2011, 2013) 
and Komnenov (2014, 2017). The material (including 
reference collection) is deposited in the National 
Collection of Invertebrates at the Institute of Biology, 
Faculty of Natural Sciences and Mathematics in Skopje.

numbers are mainly result of the research interests and 
degree of the explorations by araneologists.

As far as Skopje region and the knowledge of urban 
spider fauna from North Macedonia is concern, the 
research of Stefanovska et al. (2008) remains the only 
detailed study on the araneofauna of Skopje valley, 
carried in other parts of the urban zone of the city of 
Skopje, as well as the surroundings of the settlement 
Madzari and the village Mralino. This study resulted 
with a list of 118 species, 31 new for the Macedonian 
fauna, as well as 7 endemic species, which emphasizes 
high species richness of this region. This conclusion 
is supported also by the recent description of a new 
Agroecina species from the area (Deltshev & Wang 2016). 

Faunistic researches can increase the awareness of 
environmental protection by enriching the knowledge 
about species richness and composition. Although 
there is an interest in studying the spider fauna in 
North Macedonia, it is still insufficient. This especially 
refers to the data on the urban fauna, having in mind 
the intensified urbanization, especially in the area of 
Skopje city which is considered one of the largest and 
fastest growing city in North Macedonia. 

It is well known that the intensive human population 
growth and increased urbanization have profound 
impact on biodiversity and ecosystem functioning. 
Therefore, the present study is a contribution to the 
knowledge of the araneofauna inhabiting suburban 
part of Skopje valley, including three new records for 
the fauna of North Macedonia.

Study area

This study was carried out in Skopje valley (270-
290 m a.s.l.) as part of Skopje region, which is the 
largest urban region in North Macedonia. It comprises 
of three study sites (Fig. 1.) in Bardovci municipality in 
the suburban part of Skopje city, exposed to growth of 
residential buildings over the previous two decades. This 
trend of increased urbanization leads to continuous 

Figure 1. Location of the three study sites in Skopje valley
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Results 

 The araneofauna was presented by 716 
individuals belonging to 71 species and 14 families. 
Among them, 676 were adults (220 females and 456 
males), 5 sub adults and 35 juveniles. Most of the 
species belonged to family Gnaphosidae – 21, followed 
by Lycosidae – 19, Linyphiidae – 7 and Thomisidae 
– 4. Dysderidae, Salticidae, Titanoecidae each were 
presented by 3 species. Other families, Philodromidae, 
Liocranidae, Tetragnathidae and Zodariidae consisted of 
2 species, while Araneidae, Pisauridae and Theridiidae 
were present with only one species. Gnaphosidae 
(21/29,6%) and Lycosidae (19/26,6%) had highest species 
richness, while genera Pardosa (7) and Zelotes (7) were 
the most diverse (Table 1).

Three species are new for the Macedonian fauna 
(marked in the faunistic list with an asterisk (*)). 

Discussion

New records for the North Macedonian fauna: Of all 
the species present, three are new for the Macedonian 
fauna (marked with * in the faunistic list): Hypsosinga 
sanguinea (C. L. Koch, 1844), Marinarozelotes adriaticus 
(Caporiaco, 1951) and Zelotes harmeron Levy, 2009. 

Hypsosinga sanguinea is widely distributed in 
Europe as well as the entire Palearctic region, while 
Marinarozelotes adriaticus and Zelotes harmeron have 
a narrower distribution. These species have been 
previously recorded in one or more neighbouring 
countries, and in some cases North Macedonia is one 
of two or three Balkan countries where the species has 
not been registered yet. This is due to a lack of faunistic 
research in North Macedonia. Most probably, their 
distribution is not isolated in the Skopje valley and it 
is expected that these species are distributed in other 
Macedonian regions as well.

Hypsosinga sanguinea has been recorded in Europe, 
North Africa, Turkey, Russia (Europe to Far East), 

Iran, Central Asia, China, Korea, Japan (World Spider 
Catalogue 2022) and it is found on shrubs and trees in 
deciduous and mixed forests, often on conifers (Le Peru 
2011). Knoflach et al. (2009) give mainly bushes and 
trees as habitats. In this study, it was recorded in an 
arid scrub in the Skopje valley. 

Marinarozelotes adriaticus is distributed in Italy, 
Croatia, Albania, Greece, South Urals, North Caucasus 
and NW China near streamside fields, rocks (Tuneva & 
Esyunin 2001, Song et al. 2004, Chatzaki 2010, Kůrka et 
al., 2020). In this study, it was recorded next to a vineyard 
plantation near a stream in the Skopje valley. Its 
presence in Croatia, Greece and now North Macedonia 
suggests that this species has a wider distribution in the 
Balkan Peninsula.

Zelotes harmeron has distribution in Greece and 
Israel. The species was described in Israel, by Levy 
(2009), and it has also been recorded in Turkey, in 
Kahramanmaras province (Seyar et al. 2010). In this 
study, it was recorded in an arid scrub and next to a 
vineyard plantation near stream, both located in the 
Skopje valley. Due to the recent description of this 
species and the general lack of faunistic research in the 
Balkan Peninsula, it is probable that this species has a 
wider distribution in the Balkan region.

Zoogeographical analysis: According to their 
current distribution the established 71 species can be 
classified into 17 zoogeographic categories, grouped 
into 4 chorological complexes (Fig 2):

1. Widely distributed: Cosmopolitan (COS) + 
Holarctic (HOL) + Palearctic (PAL) + Euro-
Asian (EURA) + Europe to Central Asia (ECA) + 
Europe-Middle Asian (EMA) + Mediterranean-
Central Asia (MCA) + Mediterranean-Middle 
Asiatic (MMA) + Euro-Siberian (EURS);

2. European (EUR): European (EUR) + Euro-
Caucasian (EURC) + S-European (SEUR;)

3. Mediterranean: Mediterranean (MED) + Ponto-
E-Mediterranean (PEM);

4. Endemics: Carpatho-Balcanic (CBAL) + Balkan 
endemic (BP) + Macedonian (local) endemic (MK).

Figure 2. Zoogeographic distribution of the araneofauna of Skopje valley
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Table. 1: Species composition and zoogeographic classification of the recorded spiders;  Legend: Asterisk (*) in the 
first column indicates new records for the spider fauna of N.M. Zoogeographic categories listed on the 
table follow Stefanovska et al. (2008), Deltshev et al. (2011, 2013), Komnenov (2014, 2017): Cosmopolitan 
(COS), Holarctic (HOL), Palearctic (PAL), Euro-Asian (EURA), Europe-Central Asia (ECA), Euro-Middle Asian 
(EMA), Mediterranean-Central Asia (MCA), Mediterranean-Middle Asiatic (MMA), Euro-Siberian (EURS), 
European (EUR), Euro-Caucasian (EURC), S-European (SEUR), Mediterranean (MED), Ponto-E-Mediterranean 
(PEM), Carpatho-Balcanic (CBAL), Balkan endemic (BP), endemic to North Macedonia (MK)

Family Species
L1 L2 L3 Total Zoogeographic 

distribution
male female male female male female male female total

Araneidae Hypsosinga sanguinea (C. L. Koch, 1844)* 1       1 1 2 PAL

Araneidae Total   1           1   1  

Dysderidae Dysdera crocata C. L. Koch, 1838     2     2 2 COS

  Harpactea saeva (Herman, 1879)   2     2   2 CBAL 

  Harpactea samuili  Lazarov, 2006   2 1     2 1 3 BP

Dysderidae Total       4 3     4 3 7  

Gnaphosidae Civizelotes caucasius (L. Koch, 1866) 16 12 5 17     21 29 50 ECA 

  Civizelotes gracilis (Canestrini, 1868)     1     1 1 PEM

  Drassodes pubescens (Thorell, 1856)   1     1   1 EURA

  Drassyllus praeficus (L. Koch, 1866)   1 2     2 1 3 ECA 

  Drassyllus pusillus (C. L. Koch, 1833) 7   1   8   8 EURA

  Gnaphosa lucifuga (Walckenaer, 1802)     1 1 1 1 2 3 PAL

  Haplodrassus bohemicus Miller & Buchar, 1977   3     3   3 PEM

  Haplodrassus dalmatensis (L. Koch, 1866) 2 1     3   3 PAL 

  Haplodrassus minor (O. Pickard-Cambridge, 1879)   7   7     14 14 EUR 

  Haplodrassus signifer (C. L. Koch, 1839) 2 7 8   1 9 9 18 HOL

  Micaria guttulata (C. L. Koch, 1839)   1       1 1  EUR

  Micaria pulicaria (Sundevall, 1831)       2 2 2 HOL

  Marinarozelotes adriaticus (Caporiaco, 1951)*   1     1   1 ECA

  Trachyzelotes pedestris (C.L. Koch, 1837)     3   3   3 EURC

  Zelotes atrocaeruleus (Simon, 1878) 1 3       1 3 4 PAL

  Zelotes babunaensis (Drenski, 1929) 1 1     2   2 BP

  Zelotes clivicola (L. Koch, 1870) 1 3 1     4 1 5 PAL 

  Zelotes harmeron Levy, 2009* 1 5   1     1 6 7 MED

  Zelotes hermani (Chyzer, 1897)   2   1     3 3 PEM

  Zelotes latreillei (Simon, 1878)     1   1   1 EURS

  Zelotes longipes (L. Koch, 1866) 1 3     4   4 ECA

Gnaphosidae Total  32 31 27 37 6 4 65 72 137  

Linyphiidae Diplocephalus graecus (O. Pickard-Cambridge, 1873) 1       1   1 MED

  Diplostyla concolor (Wider, 1834)       1 1 1 HOL

  Neriene clathrata (Sundevall, 1830)     1 1 1 1 2 HOL

  Oedothorax apicatus (Blackwall, 1850)       9 9 9 PAL

  Palliduphantes byzantinus (Fage, 1931) 1       1   1 SEUR

  Prinerigone vagans (Audouin, 1826)     2   2   2  PAL

  Trichoncus hackmani Millidge, 1955   1       1 1 EUR

Linyphiidae Total   2 1     3 11 5 12 17  

Liocranidae Agraecina scupiensis Deltshev, 2016   2     2   2 MK 

  Agroeca cuprea Menge, 1873     1     1 1 ECA



Contribution to the knowledge of Araneae (Arachnida) in Skopje valley, North  Macedonia

Vol. 24, issue 2  (2022) 69

Liocranidae Total       2 1     2 1 3  

Lycosidae Alopecosa accentuata (Latreille, 1817) 1 1     2   2 EMA 

  Alopecosa albofasciata (Brullé, 1832) 1 3 4     5 3 8 PAL

  Alopecosa pentheri (Nosek, 1905) 1 6     7   7 MED 

  Alopecosa pulverulenta (Clerck, 1757)   1     1   1 PAL

  Arctosa leopardus (Sundevall, 1833)     45 21 45 21 66 PAL 

  Arctosa stigmosa (Thorell, 1875)       2 2 2 EURS 

  Hogna radiata (Latreille, 1817)     1     1 1 MMA

  Lycosa praegrandis C.L. Koch, 1836 1       1   1 MMA 

  Pardosa agrestis (Westring, 1861)     2   2   2 EUR 

  Pardosa agricola (Thorell, 1856)   10 1 28 9 38 10 48 EUR 

  Pardosa alacris (C.L. Koch, 1833) 5       5   5 EUR

  Pardosa atomaria (C.L. Koch, 1847)     1 4 1 4 2 6 SEUR

  Pardosa bifasciata (C.L. Koch, 1834) 1 1   3 1 2 2 6 8 EURS

  Pardosa hortensis (Thorell, 1872)   13 7 5 2 18 9 27 EURC

  Pardosa proxima (C.L. Koch, 1847) 6 9 1 108 27 123 28 151 PAL

  Piratula hygrophila (Thorell, 1872)     1 1 1 1 2 ECA

  Piratula latitans (Blackwall, 1841)     34 8 34 8 42 EURC

  Trochosa hispanica Simon, 1870   3 1 5 7 8 8 16 MCA

  Trochosa terricola Thorell, 1856     2 2 2 2 4 HOL

Lycosidae Total   16 4 47 15 235 82 298 101 399  

Philodromidae Philodromus cespitum (Walckenaer, 1802)       1 1 1 HOL

  Thanatus atratus Simon, 1875 30 3 1 1     31 4 35 EMA

Philodromidae 
Total

  30 3 1 1   1 31 5 36  

Pisauridae Pisaura mirabilis (Clerck, 1757)   1 1   2   2 PAL

Pisauridae Total       1   1   2   2  

Salticidae Pellenes brevis (Simon, 1868)   1     1   1 SEUR 

  Pellenes seriatus (Thorell, 1875)       1 1 1  ECA

  Phlegra fasciata (Hahn, 1826) 3 2   1   4 2 6 EURA

Salticidae Total   3 2 1   1 1 5 3 8  

Tetragnathidae Pachygnatha clercki Sundevall, 1823     2 1 2 1 3 HOL

  Pachygnatha degeeri Sundevall, 1930     8 4 8 4 12 PAL

Tetragnathidae 
Total

          10 5 10 5 15  

Theridiidae Enoplognatha thoracica (Hahn, 1833)   1       1 1 EUR 

Theridiidae Total     1           1 1  

Thomisidae Bassaniodes caperatus (Simon, 1875) 2           2   2 MED

  Ozyptila confluens (C.L. Koch, 1845) 9 4   1     9 5 14 SEUR 

  Xysticus acerbus Thorell, 1872 4 1       5   5 EURC 

  Xysticus kochi Thorell, 1872 2 3 7 4     9 7 16 MMA 

Thomisidae Total   17 7 8 5     25 12 37  

Titanoecidae Nurscia albomaculata (Lucas, 1846) 3 3     6   6 MMA

  Titanoeca tristis L. Koch, 1872   1     1   1 ECA

Titanoecidae Total  3   4       7   7  

Zodariidae Zodarion frenatum Simon, 1885   1   3     4 4 SEUR 

  Zodarion ohridense Wunderlich, 1973     1 1   1 1 2 BP

Zodariidae Total     1   4 1   1 5 6  

Grand Total   104 50 95 66 257 104 456 220 676  
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In this study, it was registered in an arid scrub and 
next to a vineyard near a stream, both in the Skopje val-
ley.

Among Balkan endemics also, is the species 
Zodarion ohridense registered in Skopje valley, near the 
river Lepenec in a habitat of tall-herbs, and in lowland 
habitats colonized by tall nitrophilous herbs, next to a 
vineyard plantation.

Conclusions

A total of 71 species from 14 families were registered 
in this study, three of which are new for the Macedonian 
fauna: Hypsosinga sanguinea, Marinarozelotes adriaticus 
and Zelotes harmeron. The newly registered species 
haven’t been recorded before due to the lack of research 
on the Macedonian araneofauna. Among the 4 recorded 
chorotypes the widely distributed species dominate, 
representing 60,56% of all species.

The fact that the limited sampling campaign in this 
study resulted in three new records for the Macedonian 
fauna emphasizes the need for further faunistic 
research in order to fully understand the composition 
and distribution not only of spiders inhabiting urban 
areas, but in general for the overall Macedonian 
araneaeofauna.
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