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In this paper, we present the first records of the Budapest slug, Tandonia budapestensis (Hazay, 1880),
from five localities in Bosnia & Herzegovina. We provide a detailed description of the external mor-
phology and reproductive system of the specimens. We also speculate on the presence of Tandonia
kusceri (H. Wagner, 1931) in Bosnia & Herzegovina, based on the present distribution and spread of
the species and one photo posted on a social media platform.

Keywords: slugs, new findings, morphology, anatomy, distribution, alien species

Gojsina, V., Stankovi¢, M. & Dedov, I.: Prvi nalaz Tandonia budapestensis (Hazay, 1880) (Gas-
tropoda: Stylommatophora: Milacidae) iz Bosne i Hercegovine s dodatkom o pojavljivanju Tan-
donia kusceri (H. Wagner, 1931). Nat. Croat., Vol. 32, No. 2, 423-429, Zagreb, 2023.

U ovom radu donosimo prve nalaze budimpestanskog golaca Tandonia budapestensis (Hazay, 1880)
s pet lokaliteta u Bosni i Hercegovini. Dajemo detaljni opis vanjske morfologije i reproduktivnog
sustava primjeraka. Takoder, razmatramo prisutnost vrste Tandonia kusceri (H. Wagner, 1931) u Bosni
i Hercegovini, na temelju sadasnje rasprostranjenosti i Sirenja vrste te jedne fotografije s drustvenih
mreza.

Kljucne rijeci: puzevi golaci, novi nalazi, morfologija, anatomija, rasprostranjenost, strane vrste

INTRODUCTION

Tandonia budapestensis (Hazay, 1880) is a medium-sized milacid slug most probably
native to the Southern Alps and the northern part of the Balkan peninsula (WIkTOR,
1983, 1987). Alongside Milax gagates (Draparnaud, 1801), it is one of the most widely
spread milacids outside its native range. According to WikTor (1987), it is native to
Austria, Hungary, Switzerland, Romania, Italy and Germany but has also been intro-
duced in the major part of the Balkan peninsula, Belgium, Czech Republic, Poland,
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Great Britain and Iceland (see also DvoRrAxk et al., 2003; Reisk et al., 2006 and Rowson ef
al., 2014). Outside Europe, it is known from New Zealand and North America (WIKTOR,
1987; REi1sk et al., 2006). From the countries of the former Yugoslavia, this species is
known from North Macedonia (Stankovic et al., 2006), Serbia (Karaman, 2007), Croa-
tia(Stamor, 2010) and Montenegro (TELEBAK et al., 2013).

Tandonia kusceri (H. Wagner, 1931) was described from the vicinity of Sveta Petka
Monastery, near Ni$ in Serbia. It is native to the Balkan peninsula (southern Serbia,
North Macedonia, Bulgaria, Dobrudzha in Romania, and northern Greece) (WikToR,
1996; BaLasHov & Markova, 2023). It has also been introduced in many parts of Euro-
pe (see Son, 2010; Barasuov et al., 2013; TeLEBAK et al., 2013; KorABEK et al., 2016; Gu-
RAL-SVERLOVA et al., 2019; éejka et al., 2020; Turoct et al., 2020; Gojsina, 2021; Dupa et
al., 2022; BaLasHov & Markova, 2023) as well as in North America (GErBER, 2014).
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Fig. 1. Distribution map of T. budapestensis and T. cf kusceri in Bosnia & Herzegovina.

In this paper, we report the first finding of T. budapestensis from Bosnia & Herzego-
vina (BiH) and speculate on the presence of Tandonia kusceri (H. Wagner, 1931) (Fig. 1)
based on the present distribution of the species and a photo posted on the social media
platform Facebook.

MATERIAL AND METHODS

Slugs were collected by hand and fixed in 70% ethanol. Slugs were dissected and
photographed with Zeiss SteReo Discovery.v12 stereomicroscope with a Leica Flexa-
cam C3 camera. Distribution maps were made using Google Earth Pro. All specimens
are stored at the Institute of Zoology, Faculty of Biology, Belgrade, Serbia.



Nat. Croat. Vol. 32(2), 2023 425

Abbreviations
IZOO0 - Institute of Zoology, Faculty of Biology, Belgrade, Serbia
BL —body length
BiH — Bosnia & Herzegovina
ML — mantle length

RESULTS

Superfamily Parmacelloidea P. Fischer, 1856 (1855)
Family Milacidae Ellis, 1926
Tandonia budapestensis (Hazay, 1880)

Material examined: Bosnia & Herzegovina: Samac, Tiina, swampy area near the
Sava river, 45°02'30.90”N 18°28'33.31”E, x.2020., leg. M. Stankovi¢, 1 specimen (IZO-
O-MG-010); Gabela, a swampy field with Phragmites communis, Bolboschoenus maritimus
and several Salix spp. 43°04'34.023"’N, 17°40'11.123"'E, 16.viii.2022., leg. M. Stankovi¢, 1
dissected specimen (IZOO-MG-012,012A); Capljina, bank of the Neretva river, under
rotting bark and among Amorpha fruticosa, 43°06'21.87”N, 17°42'21.99”E, 15. viii.2022.,
leg. M. Stankovi¢, 1 specimen (IZOO-MG-008); Gromizelj, Laketic¢a vir, among Thelyp-
teris palustris and Salix cinerea, 44°52'00.81”N, 19°18'31.54"E, 09.ix.2016., leg. M. Stanko-
vi¢, 2 specimens (IZOO-MG-011); Kozara, National Park under tree bark and near a
beech forest, 45°03'03.45”N, 16°52'43.58” E, 22.viii.2022., leg. M. Stankovi¢, 1 specimen
(IZOO-MG-009).

Measurements (preserved specimens): BL= 20-35 mm; ML= 8-9 mm.

Description of specimens from Bosnia & Herzegovina: The external morphologyof
specimens from BiH corresponds to the usual appearance of this species as previously
described in WikTOR, 1987 and 1996. External morphology: Body coloration is described
based on preserved specimens. To show the appearance of living specimens, a sample
collected from Serbia (Belgrade) is provided (Fig. 2). Body is elongated, dark chocola-
te brown, with a light dull orange keel running from the posterior end of the body all
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Fig. 2. Living specimen of T. budapestensis from Belgrade (Serbia) Photo: N. Vesovi¢
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the way towards the mantle, reaching it. The whole body is “sprinkled” with blackish
irregular lines/dots giving the slug a darker appearance. The head and tentacles are
slightly darker than the rest of the body. Mantle covering approximately 1/3 of the body
length. A characteristic horseshoe groove is well visible on the mantle and the narrow
pneumostome in the posterior half. The sole is dark, slightly lighter at the sides than
in the middle. When preserved, the brownish/dull orange hue of the body is completely
lost, leaving the slug ashen and dark, almost completely black. The keel also loses its
dull orange hue, thus becoming more pale. Sole is, after preservation, also almost uni-
formly dark grey. Genitalia: Hermaphroditic gland (ovotestis) is medium-sized, pale
and situated among the lobes of the digestive gland. From it, a long pale hermaphro-
ditic duct runs towards the large albuminous gland. The wide spermoviduct branches
to a thin and moderately long spermiduct (vas deferens) and a thicker oviduct. The vas
deferens opens asymmetrically and apically at the epiphallus. The epiphallus is longer
but slightly narrower than the penis. The vagina is short, with two lobated vaginal
accessory glands visible at its base. Bursa copulatrix is roughly club-shaped to slightly
elongated, with a short duct (Fig. 4). Spermatophores are not analyzed. Vestigial shell:
The vestigial shell is small, flat and delicate, seed-shaped (Fig. 4).
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Fig. 3. External appearance variation of T. budapestensis from Bulgaria. A. & B. Eastern Bulgaria, Black
Sea seashore, Sozopol town; C. Eastern Balkan (=Stara Planina) foothills, Kotel town. All specimens
are in resting position. Photo: I. Dedov

Tandonia kusceri (H. Wagner, 1931)

One specimen of what was presumed to be T. kusceri was photographed by a citizen
scientist from the northern part of BiH (Gradiska). The photo was posted on a Facebook
group for insect identification named ‘Insekti Srbije’. Unfortunately, we could not find
and provide the posted photo, probably due to the fact that the author might have dele-
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Fig. 4. Genitalia of T. budapestensis from Bosnia & Herzegovina (IZOO-MG-012). bc, bursa copulatrix;
bed, bursa copulatrix ductus; dh, ductus hermaphroditicus; epi, epiphallus; ga, glandula albuminalis;
o, oviduct; ot, ovotestis; p, penis; sod, spermoviductus; v, vagina; vag, vaginal glandulae; vd, vas defe-
rens. Photo: V. Gojsina

ted the account or the post itself. The photographed specimen clearly showed a light
dorsal keel running from the posterior end of the body towards the mantle, reaching the
mantle, which made it clear that it was Tandonia. Furthermore, the specimens showed
pinkish-orangish-brownish coloration of the body, which is characteristic of T. kusceri
but also several more species from the same genus (e.g. T. serbica (H. Wagner, 1931), T.
rustica (Millet, 1843), see WIkTOR, 1987). It would be impossible to unambiguously conc-
lude that the photographed specimen was indeed T. kusceri, so the presence of this species
in BiH is herein only hypothesized. This matter is further discussed below.

DISCUSSION

The record of T. budapestensis from BiH is unsurprising given that it is well-known
in neighboring countries (see Karaman, 2007; Stamor, 2010 and TELEBAK et al., 2013).
The localities in these five new records are the only mentions to date in BiH. Three of
them are located in the northern part of the country, near the border with Serbia and
Croatia, while the other two are closer to the Adriatic Sea. Based on the distribution in
other countries, these findings in BiH are quite disjunctive, and we can say that it is
probably continuous throughout the whole area. In Serbia, based on the unpublished
data of the senior author, this species is widespread especially in the northern, lowland
part of the country and near Belgrade.

The coloration of specimens is typical for the species and with a stable pattern for
all findings. In the more eastern part of the Balkan peninsula (Bulgaria), 3 color varia-
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tions are found (Fig. 3). The specimens of Bosnia and Herzegovina probably belong to
medium-dark form, known for the species.

When it comes to the presence of T. kusceri in BiH, we find it very likely to be present
because it was recorded in neighboring Croatia (Stamor, 2010) and Montenegro (TELE-
BAK et al., 2013), and it is already widespread in Serbia. The recent work of BaLasnov
& Markova, 2023 summarized the present knowledge on this species and emphasized
its fast spread. The approximately northernmost point of the native range of T. kusceri
is in Dobrudzha in Romania (Barasuov & Markova, 2023). It was additionally found
as probably introduced in western Romania (city park in Timisoara) by the senior
author (unpublished data), which suggests that the distribution might be continuous
across the whole country. Given the fast spread of the species, we believe that it is only
a matter of time before this slug is confirmed from BiH. Until then, we hypothesize its
presence based on a photo provided.

Karaman (2006) summarised the previous publications from the territory of BiH
and listed 5 species of Tandonia (bosnensis Wiktor, 1986; cavicola (Simroth, 1916); reuleau-
xi (Clessin, 1887); robici (Simroth, 1885); sowerbyi (A. Férussac, 1823)). With our new
findings, this number is increased to 7. Relying on the distribution maps and additional
information provided by WixTor (1987, 1996), we consider both T. budapestensis and T.
kusceri alien in BiH and expect their further spread.
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