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Six species of sea slugs (Gastropoda: Heterobranchia)
new for the marine fauna of Bosnia and Herzegovina

Adla Kahri¢!, Dejan Kulijer? & Dalila Deli¢!

Abstract: In this paper six heterobranch mollusc species are reported for the first
time for Bosnia and Herzegovina: Berthellina edwardsi (Vayssiere, 1896), Felimida
luteorosea (Rapp, 1827), Thuridilla hopei (Verany, 1853), Dendrodoris grandiflora
(Rapp, 1827), Camachoaglaja africana (Pruvot-Fol, 1953) and Felimare villafranca
(Risso, 1818). The study was conducted in October 2021 on Klek Peninsula and in
Neum Bay (eastern Adriatic Sea, Bosnia and Herzegovina). This paper significantly
extends the knowledge of the national marine heterobranch molluscs fauna, almost
doubling the number of species known for the country, as only seven heterobranch
species were reported for Bosnia and Herzegovina until now.
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Introduction

Out of 660 heterobranch sea slug species that have been reported from the
Mediterranean (Costello et al. 2001), 271 is known for the Adriatic Sea (Croatia,
Italy, Albania, Montenegro, Slovenia) (Prki¢ ef al. 2018). However, the marine
heterobranch fauna of Bosnia and Herzegovina has never been systematically
investigated and so far only seven species have been reported for the country.

The first data on heterobranch sea slugs in Bosnia and Herzegovina were
provided by Soljan (1980) who reported two species, Philine quadripartita
Ascanius, 1772 and Tethys fimbria Linnaeus, 1767 (as Tethys leporina Linnaeus,
1758). More than 35 years later Berthella aurantica (Risso, 1818) was recorded
(Nahi¢ ef al. 2016), and soon after additional four species were registered
for the country: Aplysia fasciata Poiret, 1789, Apysia puctata Cuvier, 1803,
Bursatella leachii Blainville, 1817 (Deli¢ et al. 2019), and Elysia timida (Risso
1818) (Kahri¢ et al. 2021).

This paper provides first records of additional six heterobranch sea slug
species for Bosnia and Herzegovina.
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Material and methods

The Heterobranch species were recorded during two short field studies conducted from 1%
to 3" and from 16" to 19" October 2021. They were found at two locations in Opuce Bay on
Klek Peninsula (Loc. 1.: 42.931435° N, 17.567228° E, on 02.-03. and 17.-19.10.2021., Loc.
2.:42.929995° N, 17.568865° E, on 02.-03. and 16.-17.10.2021.), and at one location in Neum
city (Loc. 3.: 42.924193° N, 17.612256° E, on 19.10.2021.) (Figs. 1&2). The Neum Bay
represents the major part of the sea territory that belongs to Bosnia and Herzegovina. It is app.
6 km long, 1,2 km wide and up to 30 m deep bay located on central part of Eastern Adriatic
Sea coast, completely enclosed by the Croatia waters. It is characterized by muddy and sandy
bottom with rocky intertidal zone. On its south and west sides, the bay of Neum is bounded by
the Klek Peninsula, with a small Opuée bay located near its apex.

All observed specimens were found in intertidal zone, along the 300 m of the northern or
northeastern shore of the Opuée Bay (Loc. 1-2; Fig. 2a-c), and along small stretch of rocky
shore in the Neum City (Loc. 3, Fig. 2a). We conducted visual inspection on algal habitat in the
littoral zone up to 1 m depth. The specimens were photographed, preserved in 70 % ethanol and
deposited in the invertebrate collection of National Museum of Bosnia and Herzegovina. Two
specimens of Berthellina edwardsi (Vayssiere, 1896) were dissected and their internal shell
was measured (Fig. 4). Species identification is based on Prki¢ ef al. (2018) while taxonomy
and nomenclature are in accordance with World Register of Marine Species (WoRMS 2021).
Distribution in the Adriatic Sea is given based on Zenetos et al. (2016) and Prki¢ ef al. (2018).

Results

In this paper six heterobranch species are reported for the first time in Bosnia
and Herzegovina, namely: Berthellina edwardsi (Vayssiere, 1896), Felimida
luteorosea (Rapp, 1827), Thuridilla hopei (Vérany, 1853), Dendrodoris
grandiflora (Rapp, 1827), Camachoaglaja africana (Pruvot-Fol, 1953) and
Felimare villafranca (Risso, 1818) (Fig. a-f).

Family Plakobranchidae Gray, 1840

Thuridilla hopei (Vérany, 1853)

Material examined: Loc. 1: 3.10.2021, 1 specimen; 17.-18.10.2021,
4 specimens.

Distribution in the Adriatic Sea: Italy, Slovenia, Croatia and Montenegro.

Remarks: Total of five small specimens of this sacoglossan sea slug (Fig. 3a)
were recorded at the northern side of the Opuce Bay in the tidal zone on rocks
covered in sciaphilic algae, at depth of around 20 cm. Body length of the largest
specimen was 5,5 mm, while other specimens were between 1,5 and 3,5 mm
long.
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Family Chromodorididae Bergh, 1891

Felimida luteorosea (Rapp, 1827)

Material examined: Loc. 2: 2.10.2021, 2 specimens.

Distribution in the Adriatic Sea: all Adriatic countries beside Albania.

Remarks: A heterobranch Felimida Iluteorosea (Rapp, 1827) (Fig. 3b) was
recorded at the beach in Opuce Village (Fig. 1). Two specimens were found
under different stones app. 5 meters away from each other, at the depth of 30
cm. A total body of specimens was 2 and 2,5 mm.

Family Pleurobranchidae Gray, 1827
Berthellina edwardsi (Vayssiere, 1896)

Material examined: Loc. 2: 2.-3.10.2021, 3 specimens; 16.-17.10.2021,
3 specimens; Loc. 3: 19.10.2021, 2 specimens.

Distribution in the Adriatic Sea: Italy and Croatia.

Remarks: A total of eight specimens of this orange nudibranch sea slug
(Fig. 3c) was found under different stones at the depth of app. 30 cm. Body
length of observed specimens varied between 1 and 2,5 cm. Two larger
specimens have been dissected and their internal shell was found to be 4 mm
long (Fig. 4). According to Prki¢ (2021a&b) this species can be confused
with Berthella aurantiaca Risso (1818) because of their very similar external
morphology. This resulted with many reports of B. aurantiaca from the Adriatic
Sea that possibly pertain to B. edwardsii (Cervera et al. 2004). Prki¢ (2021a&b)
claims that B. edwardsii is very common, while B. aurantiaca does not occur
in the Adriatic Sea. One of the main characteristics for distinguishing these
two species is the size of the inner shell of adult specimens (Prki¢ 2021b).
In B. edwardsii it never exceeds 5.5 mm, and it stops growing when animal
is around 15 mm in length, while in fully grown specimens of B. aurantiaca
shell is app. 15 mm long. Generally, inner shell is proportionally larger in
B. aurantiaca (Prki¢ 2021b). Based on this characteristic (Fig. 4) our specimens
pertain to Berthellina edwardsi (Vayssiere, 1896).

Dendrodorididae O’Donoghue, 1924 (1864)
Dendrodoris grandifiora (Rapp, 1827)
Material examined: Loc. 1: 18.10.2021, 1 specimen.

Distribution in the Adriatic Sea: Italy, Slovenia and Croatia.
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Remarks: A single specimen (Fig. 3d) with creamy colored flat body and dark
spots was found on stone covered with algae at app. 15 cm depth on rocky shore
in Opuce Village. A total length of recorded specimen was 18 mm.

Aglajidae Pilsbry, 1895 (1847)
Camachoaglaja africana (Pruvot-Fol, 1953)

Material examined: Loc. 1: 17.-18.10.2021, 4 specimens; Loc. 3: 19.10.2021,
3 specimens.

Distribution in the Adriatic Sea: Croatia.

Remarks: This cephalaspidean sea slug (Fig. 3e) was recorded on rocky shore
in Opuce Village on stones covered with algae at the depth of app. 10 cm, and
app. 2 m apart., while additional three specimens were found in Neum City. The
length of specimens varied from 1 to 2 cm. All of them had the same coloration,
dark brown body with white spots and yellow upper edge of parapodia. Several
specimens were collected, photographed and conserved in 70 % ethanol.
According to Zenetos et al. (2016) and Prkic¢ et al. (2018) our records represent
the easternmost point of the species distribution in Adriatic Sea.

Chromodorididae Bergh, 1891

Felimare villafranca (Risso, 1818)

Material examined: Loc. 1: 19.10.2021, 1 specimen.
Distribution in the Adriatic Sea: Italy, Slovenia and Croatia.

Remarks: This colorful sea slug (Fig. 3f) was recorded in the tidal zone on
rocks covered with algae in Opuce Bay at the depth 30 cm. Its length was 9
mm, the body was slim and colored dark blue with yellow lines present on
the back and sides of body. Ortea et al. (1996) discussed the variability of this
species and pointed that the larger animals had more complicated coloration and
design of the yellow lines. Our specimen was smaller and had clear and simple
positions of yellow lines, including submarginal yellow lines, and central and
lateral lines with white elongated spots. According to Zenetos et al. (2016)
and Prki¢ et al. (2018) our record represents the easternmost point of species
distribution in the Adriatic Sea.
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Discussion

As marine fauna, and particularly the malacofauna of the country, is poorly
investigated, Bosnia and Herzegovina is often excluded from marine biodiversity
inventory studies (e.g. Zenetos et al. 2016; Prki¢ et al. 2018), and therefore
each new record is significant for a better knowledge of the national molluscs
fauna. Our study significantly extends the knowledge of its malacofauna,
almost doubling the known number of heterobranch sea slug species (Kahri¢ et
al. 2021). It is also filling the gap in data on the distribution of these species in
the Adriatic Sea and indicates the necessity of further studies, as it is expected
that many more heterobranch species inhabit the small part of the Adriatic Sea
that belongs to Bosnia and Herzegovina.

According to Zenetos et al. (2016), the study in which Bosnia and
Herzegovina was not included, all six species reported in this paper are known
in the Adriatic Sea and expected in Bosnia and Herzegovina. The data on
their current presence and the distribution in the Adriatic is variable between
countries, all six have been reported for Croatia, five are reported for Italy
(B. edwardsi, F. luteorosea, T. hopei, D. grandiflora, F. villafranca), four for
Slovenia (F. luteorosea, T. hopei, D. grandiflora, F. villafranca) and two for
Montenegro (F. luterosa, T. hopei), while none of these species is known from
Albania (Zenetos et al. 2016).

References

Cervera J.L., Calado G., Gavaia C., Malaquias M.A.E., Templado J. et al. (2004):
An annotated and updated checklist of the opisthobranchs (Mollusca: Gastropoda) from
Spain and Portugal (including islands and archipelagos). — Boletin - Instituto Espanol de
Oceanografia 20(1-4): 1-111.

Costello M.L., Emblow C.S. & White R. (eds.) (2001): European register of marine
species. A check-list of the marine species in Europe and bibliography of guides to their
identification. Patrimoines Naturels, 50. Publications Scientifiques du Muséum National
d’Histoire Naturelle, Paris, 463 pp.

Deli¢ D., Kahri¢ A., Gaji¢ A., Lelo S. (2019): First data about Sea hare, Aplysiiade
Lamarck, 1809 (Gastropoda: Heterobranchia: Aplysiida) from Bosnia and Herzegovina. —
Supplements to Fauna of Bosnia and Herzegovina 15: 1-11.

Kahri¢ A., Deli¢ D. & Kulijer D. (2021): First Record of the Sacoglossan Sea Slug
Elysia timida (Risso, 1818) (Gastropoda: Heterobranchia: Plakobranchidae) in Bosnia and
Herzegovina. — Acta Zool. Bulg 74(1): 151-153.

Nahi¢ B., Misirli¢ M., Kahri¢ A., Gaji¢ A. (2016): First finding of the Berthella snail,
Berthella  aurantica (Risso, 1818) (Gastropoda: Pleurobranchiata), in Bosnia and
Herzegovina. — Supplements to Fauna of Bosnia and Herzegovina 12: 1-4.

65



Ortea J., Valdés A. & Garcia-Gomez J.C. (1996) Revision de las especies atlanticas de la
familia Chromodorididae (Mollusca: Nudibranchia) del grupo cromadtico azul. — Avicennia
suplemento 1: 1-165.

Prki¢ J., Petani A., Igli¢ B. & Lanc¢a L. (2018): Straznjoskrznjaci Jadranskog mora.
Ronilacki klub Sveti Roko, Bibinje, Croatia, 464 pp.

Prki¢ J. (2021a): Berthella aurantiaca. OPK Opistobrancquis. https://opistobranquis.info/
en/?s=Berthella+aurantiaca (accessed October 10th, 2022).

Prki¢ J. (2021b): Berthella edwardsii. OPK Opistobrancquis. https://opistobranquis.info/
en/?s=Berthella+edwardsii (accessed October 10th, 2022).

Soljan T. (1980): Morska fauna Bosne i Hercegovine. Pp. 21-31. In: Vukovi¢ T. (ed.).
Savjetovanje Problemi inventarizacije zivotinjskog svijeta Bosne i Hercegovine: stanje
i perspektive. Akademija nauka i umjetnosti Bosne i Hercegovine, Sarajevo.

WoRMS (2021): World Register of Marine Species. http://www.marinespecies.org. (accessed
October 10th, 2022)

Zenetos A., Maci¢ V., Jaklin A., Lipej L., Poursanidis D. et al. (2016): Adriatic
“opisthobranchs” (Gastropoda, Heterobranchia): shedding light on biodiversity issues. —

Marine Ecology 37(6): 1239-1255. DOI: 10.1111/maec.12306.

Acknowledgements

We would like to thank to Jakov Prki¢ for the help with the species identification.

66



5 ,{J\\ Neum Bay -

Opuce Bay T
Yot >bé <
. \ NN
ey }9.(//

B .
) Herzegovina

e

Fig 1: The map of the study area and the finding sites of recorded species (Loc. 1. square,
Loc. 2. circle, Loc. 3 pentagon; 1. Berthellina edwardsi (Vayssiere, 1896), 2. Felimida luteorosea
(Rapp, 1827), 3. Thuridilla hopei (Verany, 1853), 4. Dendrodoris grandiflora (Rapp, 1827),
5. Felimare villafranca (Risso, 1818) and 6. Camachoaglaja africana (Pruvot-Fol, 1953).

Fig 2: a) Opuce Bay; b) Loc. 4 in Neum city (photo: Dejan Kulijer).
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Fig 3: Four new heterobranch molluscs for Bosnia and Herzegovina registered in October
2021 in Opuce Bay: a) Thuridilla hopei (Vérany, 1853), b) Felimida luteorosea (Rapp, 1827)
and c) Berthellina edwardsi (Vayssiere, 1896), d) Dendrodoris grandiflora (Rapp, 1827),
e) Camachoaglaja africana (Pruvot-Fol, 1953) and f) Felimare villafranca (Risso, 1818)
(photo: a, e, f — Adla Kahri¢, b-d — Dejan Kulijer).
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Fig 4: Internal shell of Berthellina edwardsi (Vayssiere, 1896), 1 mm scale (photo: Dejan
Kulijer).
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