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Abstract. We present the first record of a Rumina decollata (Linnaeus, 1758) population in the city of Panéevo, Serbia.

The population lives in a small green area with residential buildings, where it was found along a footpath and at the

base of buildings. We discuss the habitat and climate at the locality and document the anatomy and morphology of
this R. decollata population. Finally, we reflect about potential pathways of introduction of this population.
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INTRODUCTION

Rumina decollata (Linnaeus, 1758) (family Achatinidae) is
a typical Mediterranean terrestrial gastropod species, with a
predominantly Western Mediterranean native distribution
and encompassing parts of Southern Europe and North-
ern Africa (Welter-Schultes 2012). Elsewhere, the species
has been introduced in Africa: South Africa (Melvill &
Ponsonby 1898); Asia: China (Chen & Gao 1987; Beck-
mann 1989; Bar-Zeev & Mienis 2007), Israel (Singer &
Mienis 1993; Bar-Zeev & Mienis 2002 ), and Japan (Azuma
1982; Mashino 1992; 2001; Matsukuma & Takeda 2009);
North America: United States of America (e.g. Fisher 1966;
Dundee 1970; Selander & Kaufman 1973; Cowie 2001;
Mc Donnell et al. 2016; Forman et al. 2021; Ports 2021),
Bermuda (Simmonds & Hughes 1963; Bieler & Slapcin-
sky 2000), Mexico (Thompson 2011), and Cuba (Matam-
oros Torres 2014); South America: Brazil (Simone 2006),
Argentina (Reyna & Gordillo, 2018; Rau ef al. 2022; Piz4 et
al. 2023), and Uruguay (Miquel et al. 1995). It is also intro-
duced in some European countries and islands, such as
Azores and Madeira (Nobre 1930; Backhuys 1975; Seddon
2008), and United Kingdom (Seddon & Pickard 2005).
The available literature does not recognize the existence
of populations in the parts of Europe with a continental

climate, although Bohatd & Patoka (2023) demonstrated
through modelling that there is a significant area of territory
in the European Union that could be potentially suitable for
establishing populations of R. decollata.

The aim of this study is to report the presence of the
Mediterranean snail Rumina decollata in Serbia, as well as to
discuss the survival of the population under continental cli-
matic conditions, the method of introduction, and potential
effects of its presence and dietary behaviour on the native
snail fauna.

MATERIALS AND METHODS

As part of field research on malacofauna conducted on 24
September 2024 in the city of Pan¢evo (South Banat Dis-
trict), 49 specimens of R. decollata were manually collected.
The specimens were preserved in 70% ethanol. The shells
and genitalia were photographed using a Nikon SMZ800N
stereomicroscope equipped with a Nikon DS-Fi2 camera. A
Nikon DS-L3 control unit was used to set scale bars. Spec-
imens were identified following the characters described
by Carr (2002) and Welter-Schultes (2012). Collected
material is stored at the Institute of Zoology, University of
Belgrade, Faculty of Biology (IZOO) and in the private col-
lection of VG.
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RESULTS
Family Achatinidae Swainson, 1840

Rumina decollata (Linnaeus, 1758)
Figure 1

Material examined. Serbia, Autonomous Province Vojvo-
dina, South Banat District, city of Panéevo, Kotez 2 part,
Stevana Supljikca St. (44°53'0S.5'N 020°38'49.2'E), 24
Sept. 2024, leg. V. Gojsina & M. Vuji¢, 49 specimens
(IZOO-MG-017/10 shells; 1ZOO-MG-018/2 dissected
genitalia).

Habitat. The population of R. decollata in Pancevo was
found in a small park-like area with residential buildings
(Fig. 2C), where it lived in cracks in the stony margin of the
footpath and around the foundations of concrete buildings
(Fig. 2A, B). The substrate is a combination of loam soil,
river sand, and organic, undecayed plant material and was
partially overgrown with grasses and herbaceous plants,
as is characteristic of urban conditions in Serbia. The area
is planted with several cultivated species of plants, such as
Picea pungens Engelm., Thuja occidentalis L., Betula pendula
Roth, and Yucca gloriosa L. (Fig. 2C). Throughout the green
area we found many empty shells of all age categories. Yet,
since we also collected many living specimens of all age cat-
egories in a short time, we assume that this population must
be large and may be well established. The species co-oc-
curs with brown garden snail, Cornu aspersum (O.F. Miiller,
1774).

Identification. Rumina decollata cannot be confused with
any other land-snail species in Serbia because of its charac-
teristic decollated (sub)adult shell (Fig. 1A-D). However,
R. decollata can be confused with other species of the genus
Rumina: R. iamonae Quintana, 2017, and R. saharica Pallary,
1901. Rumina iamonae is endemic to the island of Menorca
(Balearic Islands, Spain) and differs from R. decollata most
obviously by the much longer vagina (Cardona Quintana
2017). The usually smaller-shelled R. saharica is more easily
distinguished from R. decollata because the internal struc-
ture of the vagina of R. decollata has longitudinal, crenulated
lamellae (Fig. 1C), while these lamellae are straight in R.
saharica (Carr 2002).

Description. All specimens collected from Pancevo belong
to the “dark morph’, consistent with Prévot et al. (2014). The
specimens show the usual shell morphology, as described
by Carr (2002) and Weltes-Schultes (2012). That is, fresh
shells were brownish with decollated apical whorls and a
solid, whitish apertural lip. Genital anatomy was also con-
sistent with the Carr’s (2002) description of it. The penis
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is roughly as long and as thick as the vagina, and with the
penial retractor muscle apically inserted. The apical part of
the penis is weakly swollen. Inside the penis there are two
longitudinal pilasters, and the vagina has characteristic cren-
ulated lamellae within. Based on 20 decollate specimens
(non-decollate specimens were not measured), shell height
ranged from 20.17 to 26.50 mm, while width ranged from
8.23 t0 10.65 mm.

Di1SCUSSION

Rumina decollata is a typical Mediterranean species (Wel-
ter-Schultes 2012), whose presence in Serbia can only be
explained as an introduction. The closest populations of R.
decollata in the Balkans are along the Adriatic coast, such
as Montenegro and Croatia (Stamol 2010; Bank & Neu-
bert 2017). Climatic suitability modelling has shown that
there is a significant probability of populations becoming
established over a wide area of non-Mediterranean parts
of the European Union (Bohatd & Patoka 2023), includ-
ing countries that border Serbia (Hungary, Romania, and
Bulgaria; Bohat4 & Patoka 2023). Climate change in Serbia
is making the climate more similar to the Mediterranean
type, as reflected in the intrusion of subtropical character-
istics, including increasing temperatures and precipitation.
(Vukovi¢ et al. 2018). Thus, the survival of R. decollata pop-
ulations in Serbia is not unexpected. Moreover, Pancevo is
geographically near Belgrade and its heat island (Andelkovi¢
2003; Milovanovi¢ et al. 2020), which provides additional
climatic conditions that favour survival of R. decollata. The
heat island of Belgrade is characterized by a higher tempera-
tures year-round, compared to the city’s surroundings; the
winter maximum is 1.4 °C, and the summer minimum is 0.9
°C (Milovanovi¢ et al. 2020). The current climate type of
Pancevo according to the K6ppen-Geiger climate classifica-
tion (for the period 1991-2021) is Cfa, humid subtropical
climate. Considering that the limiting factor for the Medi-
terranean species R. decollata can be the minimum tem-
perature, it is important to note that no month in Panéevo
in the year has an average temperature below 0 °C (the
lowest in January, 1 °C), while three months have an average
minimum temperature below 0 °C (in January —2.2 °C;
in February -1 °C; in December 0.3 °C) (Climate Data
2025). Milovanovi¢ ef al. (2020) found that temperature
anomaly in Belgrade to be statistically significant and noted
that it is without any practical consequence. However, it is
certain that this temperature anomaly can be important for
the survival of non-native species. Accordingly, the city of
Belgrade is also the main commercial and transport centre
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Figure 1. Rumina decollata from Serbia. A, external genital structures: ag = albuminous gland, bc = bursa copulatrix, bed = bursa cop-

ulatrix duct, sod = spermoviduct, v -vagina, vd = vas deferens, p = penis, prm = penial retractor muscle. B, shells (adult shell on the left,
juvenile shell on the right). C, internal structure of vagina: vf = vaginal folds (crenulated lamellae). D, internal structure of penis: pi =
penial pilaster.
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of R. decollata in the city of Pancevo, Serbia.

of Serbia, which makes it a place where the first records of
allochthonous species are often noted (e.g. Seat et al. 2020;
Gojsina et al. 2022; Vuji¢ & Vesovi¢ 2022; Urosevié et al.
2023)

The introduction pathway of R. decollata in Serbia is
unclear and cannot be definitively established. However,
several potential pathways for its introduction can be
hypothesized:

(i) Pet trade. Bohat4 & Patoka (2023) examined the inva-
sive potential of ornamental snails in the European Union,
including R. decollata. They concluded that the species has
significant potential for establishing populations in Europe,
considering climatic suitability. However, we do not believe
that the pet trade is a possible, or at least likely, method of
introduction of this species at the locality in Serbia, given
that an extensive search of the internet and social media, us-
ing key words, did not yield information to indicate that this

llata. C, habitat

species has ever been brought into Serbia for the pet trade.
The species, however, can be found on the European Union
online market.

(ii) Biological control. Rumina decollata is a well-known
biological control agent against agricultural pest snails
(Cowie 2001). The species was, for example, introduced to
California, USA, to control Cornu aspersum. However, we
do not think that R. decollata was introduced into Serbia as
biological control agent because the newly discovered pop-
ulation is in the immediate vicinity of any agricultural land.
Additionally, we found no data indicating that R. decollata
has ever been for sale in the Serbia as a biological control
agent. The presence of C. aspersum in the same place should
not be regarded as a reason for introduction but rather as
supporting evidence of the climatic conditions that have
contributed to the survival and establishment of the R. de-
collata in Serbia.
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(iii) Ornamental plant trade. Numerous allochthonous
invertebrate species, including terrestrial snails, are spread
by the ornamental plant trade (e.g. Turéci et al. 2023). This
is a plausible pathway for the R. decollata population in
Pancevo since this area was planted with ornamental plants,
including species that are typical of the areas where R. decol-
lata is native. Such plant species include Ficus carica L. and
Punica granatum L.

(iv) Anthropochory. The native range of R. decollata
encompasses coastal areas of Europe and the Balkan Pen-
insula (Welter-Schultes 2012), which are popular summer
destinations among tourists from Serbia. Tourism and
human travelling contribute significantly to the spread of
alien snail species, and in particular xerophilous species
(Gojsina et al. 2022; Gural-Sverlova et al. 2022). This could
apply to R. decollata, too. Yet, it is possible that anthropo-
chory occurred via the transportation of sand, stones, live
snails from the Mediterranean to Serbia, or accidentally
packed in camping tent equipment.

Carr (2002) has shown that shell height in R. decollata
ranges from 19.3 mm to 52.2 mm, while width ranges from
8.9 mm to 19.7 mm. In R. saharica, height ranges from 17.7
mm to 33.7 mm and width ranges from 7.1 mm to 9.4 mm.
Therefore, even though R. saharica is on average more slen-
der, there is a significant amount of size overlap between the
two taxa which is why this character cannot solely be used
for reliable distinction between the species. Even though the
size of our specimens largely overlaps with those measured
by Carr (2002), shell width of several specimens was a bit
less than 8.9 mm, which is presented as the smallest value in
R. decollata by Carr (2002).

Prévot et al. (2014) showed that all introduced popu-
lations belong to the so-called dark morph, given that R.
decollata has both light and dark morphs. Our results are
consistent with those of Prévot et al. (2014) since they
belong to the dark morph.

To the best of our knowledge there are no published
reports documenting serious negative impacts of R. decol-
lata introductions on local malacofaunas and habitats.
However, there are some reports on (potentially) negative
impact on native species and crops, e.g. concern regarding
the negative impact on the native snail Helminthoglypta
walkeriana (Hemphill, 1911) in the United States (Tupen &
Roth 2001), declaring it as invasive species in Japan (Mat-
sukuma & Takeda 2009), or declaring it as crop pest (e.g.
Matsukuma & Takeda 2009; Matamoros Torres et al. 2017).
Despite these reports, we do not expect that the introduc-
tion of this species in Serbia is a major threat.
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