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NEW EVIDENCE OF THE ONGOING EXPANSION OF OKENIA
PICOENSIS PAZ-SEDANQO, ORTIGOSA & POLA, 2017 (GASTROPODA:
NUDIBRANCHIA) IN THE CENTRAL-EASTERN MEDITERRANEAN

Andrea LOMBARDO & Giuliana MARLETTA
Department of Biological, Geological and Environmental Sciences - University of Catania, 95124 Catania, Italy
e-mail: andylombardo94@gmail.com; giuliana.marletta@phd.unict.it

ABSTRACT

The present note reports new findings of the nudibranch Okenia picoensis in the Mediterranean Sea.
This species was described from Pico Island (Azores, Atlantic Ocean) in 2017, and subsequently, in the last
few years, it has been reported in some areas of the Mediterranean Sea. Hereby, we document new records
of O. picoensis, reported between March and May 2021 along the central-eastern coast of Sicily (lonian
Sea) which could suggest a possible establishment of the species in this area.

Key words: Goniodorididae, Heterobranchia, lonian Sea, Mollusca, new reports

NUOVE PROVE DELLA CONTINUA ESPANSIONE DI OKENIA PICOENSIS PAZ-SEDANO,
ORTIGOSA & POLA, 2017 (GASTROPODA: NUDIBRANCHIA)
NEL MEDITERRANEO CENTRO-ORIENTALE
SINTESI
La presente nota riporta alcuni nuovi ritrovamenti nel Mediterraneo del nudibranco Okenia picoensis.
Questa specie é stata descritta nel 2017 per I'lsola di Pico (Azzorre, Oceano Atlantico) e, successivamente,
durante gli ultimi anni é stata riportata in alcune aree del Mediterraneo. Con la presente, documentiamo nuove
segnalazioni di O. picoensis, avvenute tra marzo e maggio 2021 lungo la costa centro-orientale della Sicilia

(Mar lonio), che potrebbero indicare un possibile insediamento di questa specie in quest’area.

Parole chiave: Goniodorididae, Heterobranchia, mar lonio, Mollusca, nuove segnalazioni
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INTRODUCTION

Until recently, the genus Okenia Menke, 1830
(Nudibranchia Goniodorididae) consisted of six species
inhabiting the Mediterranean Sea, namely O. aspersa
(Alder & Hancock, 1845), O. elegans (Leuckart, 1828),
O. hispanica Valdés & Ortea, 1995, O. mediterranea
(Ihering, 1886), O. longiductis Pola, Paz-Sedano, Macali,
Minchin, Marchini, Vitale, Licchelli & Crocetta, 2019,
and O. problematica Pola, Paz-Sedano, Macali, Minchin,
Marchini, Vitale, Licchelli & Crocetta, 2019 (Pola et al.,,
2019). However, between 2020 and 2021, another spe-
cies of the genus, O. picoensis Paz-Sedano, Ortigosa &
Pola, 2017, was recorded for the first time in the basin
(Orfanidis et al., 2021; Crocetta et al., 2021). This spe-
cies was originally described from Pico Island (Azores,
Portugal, Atlantic Ocean) (Paz-Sedano et al., 2017). At
morphological level, O. picoensis presents a mantle
covered by spicules and the edge of the notum with five
lateral papillae, symmetrically distributed on each side of
the body. The papillae are usually distributed as follows:
the two anteriormost are in front of the rhinophores, the
two posteriormost, which are the longest, are behind
the gills, and along each side of the notum, between the
rhinophores and the gills, there are three lateral papillae.
Moreover, there is also a single dorsal papilla, which
originates from an evident ridge located between the
rhinophores and the gills. The rhinophores present from
seven to nine lamellae, while the gills are four and of
similar shape as the papillae (Paz-Sedano et al., 2017).

Tab. 1: Reports of Okenia picoensis in the Mediterranean
Sea.

Tab. 1: Lokalitete, kjer je bila vrsta Okenia picoensis
potrjena v Sredozemskem morju.

Date Location Num}) er of | Depth Temp:e rature References
specimens | (m) (4o}

6 Nov. Cirkewwa, Orfanidis et
2020 Mala | Unknown |29 2 al. 2021)
18 Nov. Wied iz- unknown 23 27 Orfanidis et
2020 |Zurrieq, Malta al. (2021)
24 Nov. Cirkewwa unknown 17 21 Orfanidis et
2020 arch, Malta al. (2021)
17 Jan. Wied iz- Orfanidis et
2021 |Zurrieq, Malta| UMKnOwn | 27 16 al. (2021)

1 March Granada, 1 16 15 Orfanidis et
2021 Spain al. (2021)
6 March [Acque Fredde, Crocetta et al.

2021 Italy L 21.9 14 (2021)
14 March . Present study
2021 Ognina, ltaly 1 21.2 14 (Fig, 2A)
18 March | Scalo Pennisi, 2 14.9 - 14 Present study
2021 Italy 21.4 (Fig. 2B, O)
27 March | Santa Maria 1 20 14 Present study
2021 La Scala, Italy (Fig. 2D)
1 May . Present study
2021 Bellatrix, Italy 1 15.9 16 (Fig. 26)
4 May | Scalo Pennisi, 3 15— 15 Present study
2021 Italy 22.3 (Fig. 2F, G, H)

Fig. 1: A) Geographical location of the study area. B) Detail of the study areas (Scalo Pennisi, Santa Maria
La Scala, Bellatrix, Ognina) where specimens of Okenia picoensis were found.

Sl. 1: A) Geografski polozaj raziskanega obmocja. B) Detajli raziskanih predelov (Scalo Pennisi, Santa
Maria La Scala, Bellatrix, Ognina), kjer so bili najdeni primerki vrste Okenia picoensis.

174



ANNALES - Ser. hist. nat. - 31 - 2021 - 2

Andrea LOMBARDO & Giuliana MARLETTA: NEW EVIDENCE OF THE ONGOING EXPANSION OF OKENIA PICOENSIS PAZ-SEDANO, ORTIGOSA & POLA ..., 173-178

Fig. 2: The eight specimens of Okenia picoensis found along the central-eastern coast of Sicily (Italy). A) The
specimen found in Ognina (Photo by A. Lombardo); B) The first specimen seen in Scalo Pennisi (Photo by A.
Lombardo); C) The second specimen from Scalo Pennisi (Photo by A. Lombardo); D) The specimen observed in
Santa Maria La Scala (Photo by G. Marletta); E) The specimen found in Bellatrix (Photo by A. Lombardo); F) The
third specimen found in Scalo Pennisi (Photo by A. Lombardo); G) The fourth specimen from Scalo Pennisi (Photo
by A. Lombardo); H) The fifth specimen from Scalo Pennisi (Photos by A. Lombardo).

Sl. 2: Osem primerkov vrste Okenia picoensis, najdenih vzdolz srednje vzhodne obale Sicilije (Italija). A) Primerek
najden na lokaliteti Ognina (Foto: A. Lombardo); B) Prvi primerek, opaZen na lokaliteti Scalo Pennisi (Foto: A.
Lombardo); C) Drugi primerek, opazen na lokaliteti Scalo Pennisi (Foto: A. Lombardo); D) Primerek, opazen na
lokaliteti Santa Maria La Scala (Foto: G. Marletta); E) Primerek, najden na lokaliteti Bellatrix (Foto: A. Lombardo);
F) Tretji primerek, opaZen na lokaliteti Scalo Pennisi (Foto: A. Lombardo), G) Cetrti primerek, opaZen na lokaliteti

Scalo Pennisi (Foto: A. Lombardo), H) Peti primerek, opazen na lokaliteti Scalo Pennisi (Foto: A. Lombardo).

This species displays two different chromatic
patterns (Paz-Sedano et al., 2017; Orfanidis et al.,
2021): one with a bright yellow body and orange-
tipped papillae, and one with a white body and
yellow-tipped papillae.

Since its first finding in the Azores, this species
seems to have appeared suddenly and almost simul-
taneously in several areas of the Mediterranean: it
was recorded four times in Malta in November 2020
and January 2021 (Orfanidis et al., 2021), and then
twice in March 2021, once in Granada (Spain) and
once in Santa Tecla (Italy) (Orfanidis et al., 2021;
Crocetta et al., 2021) (Tab. 1).

This short note reports eight new records of O.
picoensis from the central-eastern coast of Sicily
(lonian Sea, Italy) and discusses the species’ spread
and possible ways of entering the Mediterranean
Sea.

MATERIAL AND METHODS

Scuba diving observations of O. picoensis
specimens were carried out in four areas located
along the central-eastern coast of Sicily (Fig. 1A,
B): Ognina (37°31'50.4”N - 15°07'10.8”E) and
Bellatrix (37°32'03.2”N - 15°07’35.2”E), located
in the municipality of Catania, and Scalo Pennisi
(37°38’23.2"N - 15°11'04.6"E) and Santa Maria La
Scala (37°36746.5”"N — 15°10’31.4”E), located in
the municipality of Acireale.

The specimens of O. picoensis were identified
in vivo and photographed with underwater cameras
Olympus TG-4 and Olympus TG-6. During the scuba
dives (carried out between 9 and 11:30 a.m.), the
depth and the substrates, where the specimens were
encountered, and their activities during the spotting
were annotated.
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RESULTS

Throughout March and May 2021, a total of eight
specimens were observed in the examined areas (Fig. 2).
The specimens were detected in a range of depth of 14.9
—21.4 m on rocky bottoms covered by photophilous sea-
weeds. Specifically, one individual was found on a thallus
of a Halopteris filicina (Grateloup) Kiitzing, one specimen
was detected on a filamentous red alga, two specimens
were spotted on thalli of Dictyota dichotoma (Hudson) J. V.
Lamouroux, two individuals were observed embedded in a
filamentous tangle of brown and red seaweeds covered by
detritus, and two specimens were found on a small rocky
wall covered by a turf of red algae and tunicates.

Most of the specimens presented a couple of papillae
in front of the rhinophores, three papillae on each side
of the notum and a couple of papillae (the most elon-
gated) behind the gills. There was also a dorsal papilla
in front of the gills and the rhinophores had from six to
nine lamellae. Nevertheless, two individuals, one found
in Scalo Pennisi (Fig. 2C) and one found in Bellatrix (Fig.
2E), displayed a higher number of papillae bordering the
notum: 12 and 14, respectively. Moreover, a specimen
observed in Scalo Pennisi displayed a different or-
ganization of the papillae (Fig. 2F). Indeed, although the
specimen had two anteriormost and two posteriormost
papillae, like the other specimens, it presented only two
lateral papillae on each side of the notum.

Finally, two individuals observed in Scalo Pennisi
(Fig. 2G, H) were found sited near each other and, in
one of them, it was possible to count the papillae: two
were in front of the rhinophores, three on each side of
the notum, and two most elongated ones behind the
gills. Overall, all the found specimens exhibited a white
chromatic pattern with yellow-tipped papillae.

DISCUSSION

Considering that the origin of distribution of O. picoen-
sis is in the Azores, it is probable for this species to have
entered the Mediterranean through the Gibraltar Strait.
Indeed, this species likely arrived to the Mediterranean
basin during the veliger stage through an anthropogenic
vector (e.g., ballast waters, attached to ships’ keels) or
through natural dispersal (e.g., currents). In recent years,
three other species of Nudipleura, two originally described
in the Macaronesia and one distributed in this region,
have been found along the central-eastern coast of Sic-
ily: Pleurobranchus wirtzi Ortea, Moro & Caballer, 2014,
Taringa tritorquis Ortea, Perez & Llera, 1982 (Lombardo
& Marletta, 2019; 2020a; Gerovasileiou et al., 2020), and
Aporodoris millegrana (Alder & Hancock, 1854) (Lom-
bardo & Marletta, 2020b). Therefore, the occurrence of O.
picoensis in this area could strengthen the evidence that in
the last decade, the barriers to dispersal which prevented

the spread of some Atlantic species into the Mediterranean
(the Canary Current, Saharan upwelling, and the Almeria-
Oran Front) experienced a weakening, probably due to the
global climatic change (Valdés et al., 2013).

In the Mediterranean, O. picoensis was suddenly and
for a brief period (November 2020-May 2021), observed
in several areas located far apart (south Spain and Malta/
Sicily). Therefore, as suggested for Aplysia dactylomela
Rang, 1828 (Valdés et al., 2013), this species was probably
transported as veliger by the powerful Algerian Current,
which took it directly into the Central Mediterranean;
there the sub-basin scale gyre eddies associated with the
Algerian Current transferred these pelagic larvae into the
Sicily Channel, where the Mid-Mediterranean Jet rapidly
splits into two main branches affecting the North African
coast and southern Sicily. This hydrodynamic pattern could
thus explain why this species was found both in Malta and
along the central-eastern coast of Sicily. Regarding the
latter area, the finding of several specimens during March
and May (Crocetta et al., 2021; present study), indicate
that O. picoensis may have found favourable conditions
for its growth and development. Indeed, the wide thermal
range in which this species was found (from 14 to 21°C)
(Orfanidis et al., 2021; Crocetta et al., 2021; present work)
might be indicative of a high level of adaptability of this
nudibranch to temperature. Consequently, it is likely that
in the near future this species could easily establish and
settle in this and other areas of Mediterranean.

Regarding the ecology of the species, the information
in both its native and expanded range of distribution is
incomplete. In fact, the observations on O. picoensis only
concern its seasonality and bathymetric range. In its native
area, this nudibranch was found in June and November,
between 8 and 30 m of depth (Paz-Sedano et al., 2017),
while in the Mediterranean, it was observed in November,
January, March, and May, between 14.9 and 29 m of depth
(Orfanidis et al., 2021; Crocetta et al., 2021; present work).
Furthermore, differently from its native area, where both O.
picoensis chromatic patterns were seen, in the Mediterra-
nean only the white morph has hitherto been found. In addi-
tion, through the present study it has been observed that the
number of lateral papillae in O. picoensis can probably vary
according to the size of the animal and does not seem to be
constant as instead reported by Paz-Sedano et al. (2017).

In conclusion, the finding of this nudibranch in the
Mediterranean Sea may be further proof of how the seawater
of this Basin is experiencing a warming trend. Furthermore,
in the central-eastern coast of Sicily, only two species
belonging to the genus Okenia — O. problematica and O.
longiductis — had been previously reported by Lombardo
and Marletta (2020b; 2020c; 2021). Considering that in this
area these latter species seem to be rare, and with no other
relatives to this genus, O. picoensis, which is probably more
competitive, might easily establish in the local marine com-
munities, successfully reproduce, and spread elsewhere.
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NOVI PODATKI O SIRJENJU AREALA VRSTE OKENIA PICOENSIS PAZ-SEDANO, ORTIGOSA & POLA, 2017
(GASTROPODA: NUDIBRANCHIA) V SREDNJEM VZHODNEM SREDOZEMSKEM MORJU
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POVZETEK

V prispevku avtorja porocata o novih najdbah vrste goloskrgarja Okenia picoensis v Sredozemskem morju.
To vrsto so opisali z otoka Pico (Azori, Atlantski ocean) v 2017, naknadno, v naslednjih nekaj letih, pa so
o njej porocali v nekaterih predelih Sredozemskega morja. Avtorja sta med marcem in majem 2021 zbrala
podatke o novih najdbah vrste O. picoensis vzdolZ srednje vzhodne obale Sicilije (Jonsko morje), ki kazejo

na mozno ustalitev vrste na tem obmocju.

Klju¢ne besede: Goniodorididae, Heterobranchia, Jonsko morje, Mollusca, novi zapisi
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