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Abstract

A Mediterranean synanthropic spider species, Zoropsis spinimana (Dufour, 1820), was recently found in Belgrade and
recorded as a new member of Serbian fauna. Several individuals of both sexes and juveniles were caught or observed.
Pregnant females and their cocoons were also observed. According to our findings, this spider has established a small
population in the city. Considering that this species has been recognized as a successful colonizer and could be identified
by the general public, the first “Citizen Science” approach in Serbia was applied. An invitation to participate was made via
social media. The manuscript includes photos contributed from other parts of the country. This confirmed our suspicion
that Z. spinimana is to be found in more than one place in Serbia, which requires further investigation. This paper aims to
report this species as a new member of the national and synanthropic fauna and to present the benefit of using “Citizen
Science” data.

KEY WORDS: synanthropic species, distribution, faunistic, first records, introduced, non-native species

Introduction

The natural distribution of the well-known species of the Zoropsidae family, Zoropsis spinimana (Dufour, 1820),
is in the vicinity of the Mediterranean Sea, where it can be found in open woodland, under stones and in the
bark of trees (Nentwig et al., 2023). However, over the past 30 years, it has been introduced in Central Europe,
mostly by accident, and established as synanthropic in human settlements. Presence and distribution were
well documented by several studies (Hanggi & Ziircher, 2012; Szinetar et al., 2014; Hanggi & Straub, 2016;



104 G. GRBIC & N. MARINKOVIC

Hénggi et al., 2020; Szinetar et al., 2020; Purgat et al., 2021; Nentwig et al., 2023). Moreover, according to
iNaturalist and GBIF databases, the species has spread further north to Finland (2010), Sweden (2012), and
Denmark, where it was first found in 2015 and then recently in 2023, but its appearance in these countries
needs to be researched more closely.

Unfortunately, information on synanthropic spider species in Serbia basically does not exist. Some historically
published data refer to the city of Belgrade (Stojicevi¢, 1929; Drensky, 1936), or Jagodina (Stojicevi¢, 1929;
Drensky, 1936), and some other towns (Deltshev et al., 2023), but it could not be related to any human
settlements. Proper records on this subject were presented by Komnenov & Paviéevi¢ (2008) when they
collected the Mediterranean species Segestria florentina (Rossi, 1790) in some residential areas in Belgrade,
and Stankovi¢ (2010) when he recorded Pseudeuophrys lanigera (Simon, 1871) in his apartment in Jagodina.
Both findings represented new records for the national fauna. But that is far from any faunistic insight or even
the possibility of observing potential changes in species composition in synanthropic fauna like Szinetér et al.
(2014) did in other countries.

Therefore, the main goal of this paper is to present a small contribution to the synanthropic fauna of Belgrade,
this time with species Z. spinimana, also recorded as a new member of the national fauna. Furthermore, since
the species could be recognized by the general public (Nentwig et al., 2022), this will be the first manuscript to
present the possibility of using “Citizen Science” in an arachnological field in Serbia.

Materials and Methods

The material presented here was collected/photographed in Belgrade (Zarkovo district) in a multifamily
residential building with a yard. Spiders were collected accidentally from 2021 to 2023, by hand and preserved
in 70% ethanol. All notes (observations) about the species and its behavior were made by the second author
(NM) in his apartment and in the yard. Not all individuals found were caught so that the species could be
observed in the future.

Identification of the species was done by the first author (GG) according to Nentwig et al. (2023) and Purgat et
al. (2021). The reference collection was deposited on the premises of the association Spiders of Serbia: spider
research and protection center. Nomenclature follows the World Spider Catalog (WSC, 2023).

In addition to our findings, the public was invited to participate in observing this species via social media through
two educational Facebook groups: Insects of Serbia and Spiders of Serbia. Their photographs and notes are
included and discussed. The call was made in September 2023 and lasted approximately 30 days. This will be
the first engagement of the “Citizen Science” in the arachnological field in Serbia, and the best way to present
the benefit of such an approach.
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Results
Family: Zoropsidae Bertkau, 1882

Zoropsis spinimana (Dufour, 1820)
Determination: Nentwig et al. (2023), Purgat et al. (2021).
Material: 1 @ 12.09.2020., 1 juv 19.09.2021.,2 99 02.11.2021., 1 & 24.11.2021., 1 @ 21.06.2022.

Global distribution: Europe, Turkey, Caucasus, Russia (Europe to the Far East), Central Asia, China, and
Japan; also introduced to the USA (WSC, 2023).

Natural habitat: In open woodland, under stones and bark (Nentwig et al., 2023).
Habitat in Belgrade: multifamily residential building and yard in the Zarkovo district (WGS84 coordinates
N44.761490°, E20.410022°).

Notes (observations):

Both sexes and juvenile spiders were caught/observed in the building and yard in the Zarkovo district
(Belgrade) (Fig. 1). Some dead individuals were found in a wardrobe. The spiders were present almost all year
round but more frequently in summer. They were usually observed at night, on walls inside and outside the
building and apartment, but some observations occurred during the day. Juvenile individuals were mostly found
in the kitchen, but adults were all over the apartment and the backyard.

T

Figure 1. Zoropsis spinimana individuals recorded in Zarkovo, Belgrade, Serbia; A — male, B - female, C - juvenile.

One pregnant female was caught on 21.06.2022 in the apartment and put in a glass jar for observation. The
spider was fed with one roach (captive-bred Blatta lateralis). After several days in captivity, she laid her cocoon
but died 4 days later. She was conserved in 70% ethanol and added to the collection. Young spiders emerged
from the cocoon approximately 7 days after her death and were released.

On 24.06.2022, one more pregnant female was observed and photographed in the backyard (Fig. 2). She was
already on her cocoon on some building materials (block or brick) under a bush. This individual was not
collected; she was just observed, but after 2 days, she and the cocoon disappeared.
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During 2023, the spider was observed several times in different parts of the house and the yard. No individuals
were caught; only photos were taken.

Figure 2. Zoropsis spinimana, A —female on her cocoon and B — in the backyard in Zarkovo, Belgrade, Serbia.

“Citizen Science” contribution

The “Citizen Science” call for information was very successful. More than 20 people sent photos for this study,
but unfortunately, the majority were of the species Hogna radiata. However, four participants recognized “the
wanted spider”in their archives and sent us photos and notes (Fig. 3). Both male and female individuals were
recorded. Single observations of the spider were made in Subotica, Cagak, and the Vra&ar district of Belgrade,
but continuous observation occurred in To8in Bunar, New Belgrade. WGS84 coordinates of the cities and areas
are listed below.

An adult male was found on 21.08.2021, in Cacak (N 43.8893387°, E 20.3446163°) in the bathroom of a family
house, caught in a glass, observed, and released outside (pers. comm. Dusko Markovi¢). An adult female was
observed on 21.02.2023 in another part of Belgrade (Vracar, N44.798433°, E20.472062°). It was found on the
wall of the dark and damp entrance hall of the family house (pers. comm. Nikola Min¢i¢). One individual was
also found this year in June 2023 in Subotica (N46.0969299°, E19.657666°) on a mattress in the bedroom.
The spider was caught and released (pers. comm. Nedeljka Dimi¢). In the ToSin Bunar area of New Belgrade
(N44.820212°, E20.3956066°), the spider was continuously monitored for the past 2 years. A female was
caught and photographed in October 2021 in the family house, and observed in 2022 again in the same place.
A male was found in October in 2022 in the backyard (pers. comm. Gligor Miloevi¢).
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Cadak, Dusko Markovi¢ 2021, B - Subotica, Nedeljka Dimi¢ 2023, C — Vracar Belgrade, Nikola Min¢i¢ 2023, D — female
and E — male, New Belgrade, ToSin Bunar, Gligor MiloSevi¢ 2021/2022.

Discussion

The spider Zoropsis spinimana, a species with natural distribution in the Mediterranean area (Nentwig et al.,
2023), has good synanthropic abilities and is expanding its range towards the north. Several studies (Nentwig
et al., 2023a; Purgat et al., 2021; Hanggi et al., 2020; Hanggi & Straub, 2016) have reported successful
colonization in several central European countries, such as neighboring Hungary and Romania (Szinetar et al.,
2014; Szinetar et al., 2020). It was just a matter of time before the spider was found in Serbia. The number of
individuals recorded in this study and also observed during the period of 3 years, was substantial (both sexes,
a pregnant female with cocoon, and juveniles), so we can be sure that our finding was not accidental, but from
a small established population in the Zarkovo district (Belgrade).

Since Z. spinimana is one of the rare spider species easily recognized and even identified with high confidence
from a photo (Nentwig et al., 2023), the decision to include “Citizen Science” in our study was justified. We
gathered information that the species appears in other parts of the country (Fig. 4): in Subotica, in the far north,
and in Cacak in the central region, as well as other areas in the capital city of Belgrade (Vradar and New
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Belgrade — Tosin Bunar area). Observations in Subotica, Catak, and Vratar were on just one occasion, so
they could be accidental. However, according to our contact from New Belgrade, a spider has been appearing
in his house for the past 2 years, only in October. This could indicate that Z. spinimana has two small and
steady populations in the city of Belgrade (7 km apart), but that needs to be determined in future.

Zoropsis spinimana distribution
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Figure 4. Map of Serbia with localities where the species Z. spinimana was found. Both “Citizen Science” and our records
are included.

According to Hanggi & Ziircher (2012), the spreading of Z. spinimana occurred very fast in Switzerland, and
20 years after the first record, the spider has spread to nearly all cities (Hanggi & Straub, 2016). A prediction
of spreading in Serbia is impossible since valid data on the species does not exist. Furthermore, how the first
introduction occurred and when the spreading started, could not be determined either. However, the “Citizen
Science” contribution suggests that we can already observe this species in more than one place (city or town)
in the country.

Although scientists do not consider this species to be an alien in Europe because it does not meet the definition
(Nentwig, 2015), it is not native to this part of the continent, so the impact on other species is unknown.
Therefore, there is a real possibility that it could become invasive (Hanggi & Straub, 2016). Hence, gathering
more information and monitoring this species should be a focus in the future.

Beside biological and ecological characteristics of the species that make it an interesting object for observation,
this spider has a medical importance too, since there are documented cases of bites (Nentwig et al., 2013). In
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Switzerland, five instances of Z. spinimana bites were registered in two years of observation (2011-2013). All
occurred in urban areas, involved adult female spiders, and happened throughout the year. Only local
symptoms of swelling and mild to moderate pain were reported, even in the case of a very young child (Nentwig
et al. 2013). No special medical attention was required (Nentwig et al., 2013). Furthermore, two arachnologists
volunteered to be bitten by the spider so they could give feedback information for the study. Nentwig et al.
(2013) describe the symptoms as slight swelling and pain “between mosquito and bee sting”. But all symptoms
disappeared very quickly.

Since no medical study regarding spider bites has been performed in Serbia, the presence of this species could
be the right moment for new projects and joint studies. Medical diagnoses of a ‘spider bite’ are usually incorrect,
as Nentwig et al. (2013) underlined, and in most cases, incidents attributed to spiders turned out to be
something else. Based on our personal communication with citizens, the same conclusion can be made for
Serbia. Neither the bitten person nor the physicians could distinguish a spider bite from any other bite/sting.
Therefore, general education and collaboration is necessary.

The public’s positive response to this small project indicates that people in Serbia are interested in spiders. So
the potential of “Citizen Science” in raising awareness about the presence of this and other spider species of
interest and knowledge about their biology, ecology and potential influence on humans and native species
should be explored in future.

Instead of conclusion — thinking ahead

The arachnological field in Serbia is developing very slowly. As a result, the number of recorded species in
national fauna increases gradually. The main reason is the small number of scientists in this area, and lack of
collaboration with researchers from other fields. There is also the issue of very limited financial support through
project and job positions. However, progress in the field could see improvement through the engagement of
“Citizen Science” in cases where it could be beneficial. In this study we showed how information gained in such
a way could be very helpful.

Furthermore, studying spiders does not only mean working on the faunistic aspects. A wide spectrum of
research covers genetics, biochemistry, toxicology, medical, social, and other fields involving spiders.
Combining these fields could present a very interesting interdisciplinary project with more appeal for financial
support and the involvement of scientists from various fields. Medical research on spider bites in Switzerland
successfully involved arachnologists alongside other experts. We think it is time to encourage scientists from
different fields to collaborate, with the aim to increase progress in each respective scientific field.
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HOBW CTAHOBHWK BEOIPALA (CPBJA), MEOWTEPAHCKM MAYK
ZOROPSIS SPINIMANA (DUFOUR, 1820)

[OPOAHA [PEUT 1 HUKONA MAPUHKOBUF

N3soa

CpenoseMHa BpcTa nayka Zoropsis spinimana, koja je mosHaTa kao gobap KonoHusaTop, HedaBHO je
npoHafheHa y beorpafy kao CMHaHTPOMHa U MpefcTaBrba HOBOM YnmaHa cpricke apaxHo dayHe. Hekomnmko
jeanHkm oba nona, kao ¥ BULIE jyBEHUMHUX jeNHKIA, je CaKynibeHo unu nocmaTpaHo. MocmatpaHe cy yak u
rpaBuUaHE XEHKE U HIXOBM KOKOHW. [TpeMa HalwmM casHariMa, 0Baj nayk je ycrnocTaBuo Many W cTabumHy
nonynauujy y XKapkoBy y HaLLem rfaBHOM rpagy.

[MowTO je 0BO jeaHa OA PETKMX BPCTa NaykoBa Koja MOXe [a ce Npeno3Ha Ha OCHOBY choTorpadvje, npau nyT
je no3BaHa Lwnpa jaBHOCT M NpUMekseH NpUCTyN rpafhaHcka Hayka“ y apaxHonoruju y Cpbuju. Mo3us 3a yyelwhe
ynyheH je nyTem ApyLUTBEHWUX Mpexa, Npe CBera npeko Aee Benuke dejcbyk rpyne Maykosu Cpbuje n NHcekTn
Cpbuje. OnavB je b1o Ha BrcokoMm HuBOY. Mpucturno je npeko 20 doTorpadmja eNeKTPOHCKOM NowToM. Ha
anocTt, BehuHa oTtorpacdvja koje Cy CTUrne Npukasveane cy jeaHy apyry Bpcty (Hogna radiata). Wnak, 4
yyecHuka (Hegerbka Cumuh, dywko Mapkosuh, Hikona Munumh v Fnurop Munowesuh), npoHaluno je oBor
nayka y CB0joj (pOTOApXMBW 1 NOcnarno 3anaxara u gotorpaduje. Ha 0CHOBY HX, YCTaHOBWMW CMO Aa ce Z.
spinimana nojasroyje Ha Buwe mecta y Cpbuju (CyboTuya, Yayak 1 jow ABa nokanuteTa y rmaBHOM rpagy,
Bpauap u Hosw Beorpag - TowwuH 6yHap). CycpeT ca naykom y Cybotuum, Yauky u Ha Bpavapy, goroamo ce
camo jegHOM, ma 61 MpUCYTBO BPCTE Ha TUM NTOKaNMTETUMa MOTIo 6UTH cryyajHo. MeRyTim, kako HaBoAW HaL
koHTaKT 13 TolumHor ByHapa, Ha HoBom beorpapy, nayk ce cTanHo nojasrbyje Y beroBoj kyhu y nocnete 2
roauHe, yrnaBHOM Yy okTobpy. To ykasyje aa Z. spinimana nma aBe mane w ctabunHe nonynauuje y rpagy
Beorpaay, wro 61 farbum ucTpaxuearwuma Tpebano noTepaMTY.

Mo3auTIBaH 03B LUMPE jaBHOCTM Ha 0Baj Manu Npojekat, CyrepuLLe Aa Cy Ibyaun 3aMHTepPECcOBaHM 3a NaykoBe
y Cpbuju. [akne, noTeHuunjan ,rpafjaHcke Hayke" y noau3ary CBECTH O MPUCYCTBY OBE W APYrvX BPCTa nayka
OfL VIHTepeca Kao W cakynibatby 3Hata O HWX0BOj D1OMOTUjM, EKOMOTMU 1 MOTEHLMjaNHOM yTULAjy Ha Jbyae v
ayTOXTOHE BpCTE NocToju v Tpebano bu ra aarse uctpaxusati y ByayhHocTw.
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