AN UPDATE OF MARINE ALIEN SPECIES OFF THE ISCHIA ISLAND
(TYRRHENIAN SEA), WITH A CLOSER LOOK AT NEGLECTED
INVASIONS OF LOPHOCLADIA LALLEMANDII (RHODOPHYTA)

The island of Ischia, the largest of the Phlaegrean islands (Gulf of Naples), is included within the
Marine Protected Area (MPA) of the “Regno di Nettuno” (“Neptune’s Realm”) since April 2008. This
area, as well as the Gulf of Naples, represents an interesting observatory to study the distribution and
range expansion of thermophilous species both native and introduced/aliens (Gambi, 2014; Gambi et
al., 2016). During the BioMarine Workshop “Management of Bioinvasions in the Mediterranean Sea - a
way forward”, held in the island of Ischia on 4-5 May 2016 (Gambi and Galil, 2016), we produced a first
annotated list of the marine alien taxa recorded from the island of Ischia (Gambi et al., 2016). In that
report, a total of 22 alien species were documented including 1 dynoflagellate, 4 macroalgae, 1 sponge,
3 hydrozoans, 7 polychaetes, 2 molluscs, 2 crustaceans, 1 bryozoan and 1 fish (Tab. 1).

With this contribution we update that list, presenting § additional marine alien species recorded
from the coasts of Ischia, together with a taxonomic emendation of one of the previously reported
species. Two of these alien taxa have been signalled through the Citizen Science web site of the MPA
“Regno di Nettuno” (www.citizensciencerdn.org) (Gambi et al., 2018).

The 7 taxa newly reported for the zone are: the red alga Lophocladia lallemandii (Montagne) E.
Schmitz 1893; the isopods Paracerceis sculpta (Holmes, 1904) and Paranthura japonica Richardson,
1909; the amphipod Caprella scaura Templeton, 1836; the heterobranch mollusc Aplysia dactylomela
Rang, 1828; the bryozoan Celleporaria brunnea (Hinck, 1884), and the tunicate Styela plicata (Lesueur,
1823). With regard to L. lallemandii, at least two neglected episodes of massive occurrence in the past
20 years, are reported, suggesting a strong potential for invasion by this species. While, the previously
recorded polychaete species Branchiomma bairdi (McIntosh, 1885) (Arias et al., 2013; Gambi et al,
2016), is actually belonging to the closely related alien species Branchiomma boholense (Grube, 1878),
as recently clarified by Del Pasqua et al. (2018). These new records led to increase the number of aliens
around the Phlaegrean islands to 29 taxa (Tab. 1), which is a relatively high number respect to the area,
and to the Gulf of Naples and the Central Tyrrhenian Sea (Occhipinti Ambrogi et al., 2011).

For each taxon we provide below some notes on the occurrence in the study area.

Lophocladia lallemandii (Montagne) F. Schmitz, 1893

The Rhodophyta Lophocladia lallemandii is included in the black list of invasive marine species
ey, The impacts of its invasion and massive occurrence are well documented in the Mediterranean
Sea (Ballesteros et al., 2007; Marba et al., 2014). This species was first observed at Ischia island by
the NEMO Association for the Diffusion of the Culture of the Sea in 2009 (Tiberti L., pers. observ.),
during the snorkeling marine excursion activities. The excursions were concentrated in some sites
with high ecological value around the island of Ischia, in particular the southern zone of the island and
the western side of Cape Sant’ Angelo, in the area called “Le Parate”. The operators of NEMO were
attracted by an anomalous increase in the algal coverage moving from the surface up to about 15 m
depth. The rocky bottom and the Posidonia oceanica (L.) Delile patches were totally covered with a red
carpet, never noticed elsewhere, whose coverage increased during the summer season (Fig. 1). Among
the thalli, various fish species were observed to hide and find shelter (Fig. 1), thus suggesting that the
speetesginvasion had not apparent negative effects on the local fish habitat. During the storms of late
August and September 2009, these shrubs of about 15 cm in diameter were easily detached from the
substratum and accumulated on the nearby beach “Chiaia di Rose”, creating inconvenience to bathers
and difficulties for beach operators in the area, as also reported in Sicily (ISPRA, 2011). Following
interviews with beach operators, they recalled a similar phenomenon around the 1998/1999, more or less
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corresponding to the year of the
record of the species from the
Balearic Islands, 1995 (Patzner,
1998). An informal report
was then sent to a researcher
of the Stazione Zoologica A.
Dohrn, who hypothesized that
it could be L. lallemandii (Buia
M.C., pers. comm.), previously
reported in a technical report
(ARPAC, 2007) in another part
ofthe island, Capo Negro, not far
from Sant’ Angelo. Lophocladia
lallemandii is one of the first
- alien species reported in the

T — ' s : ! Mediterranecan Sea (Petersen,
e : ' 1918), and its first report in Italy
3 dates back to 1971 in Sicily
‘5‘ == (Furnari and Scammacca, 1971).

From summer 2016 onwards,
Fig. 1 - Different views of Lophocladia lallemandii recorded in SantAngelo during the operators of the NEMO
the massive occurrence in 2009 (1-2 m depth), note the presence of various species

of fishes among the thalli (photos by Tiberti L.).

Association noticed a decrease
in both the density of the alga
(approx. from value 5, on the
Braun-Blanquet scale, to value 4), and the extension of the invaded area (absence of thalli in the area
between the shoreline and the breakwater barriers ith consequent almost complete disappearance of
thalli stranded to shore).

In the light of the ever increasing attention in monitoring and management of alien species in
Marine Protected Areas, given the lack of information on the presence and distribution of this species
in Ischia (with the exception of the aforementioned technical report by ARPAC, 2007), and in the
spirit of partnership and diffusion of the Local Ecological Knowledge (Huntington, 2000), in 2018 the
NEMO Association considered appropriate to point out this phenomenon through the Citizen Science
portal created by the ProteetedMartneAreq “Regno di Nettuno” (islands of Ischia, Procida and Vivara)
(Gambi et al., 20128): www.citizensciencerdn.it.

The report was then taken into consideration and in October 2018 we carried out a survey in the
area with collection of the alga whose taxonomic identification let us to confirm it was L. lallemandii.
In October 2018 the species was observed in a quite large area from 2 to 5 m depth (Fig. 2), inside
and outside the breaking barriers and in the “Le Parate” cove. Fhe western slope of the promontory
(wherg is located the-eove—~IFeParate™), the tufa volcanic rocks deposits; form a terrace up to 10 m
depth and gently degrade up to 30 m depth, where we found the edge of various canyon heads, so the
area is exposed to wave and current actions. The thalli were settled mainly on the rocky reefs, and
also surrounding small Posidonia patches (Fig. 2), but not observed above the seagrass canopy. The
thalli showed different sizes, mainly around 5-10 cm in diameter, and with a distribution in patches of
different dimensions and density. We registered also other occurrence of the species near Punta San
Pancrazio, on the southern side of Ischia, at 5 m depth with isolated thalli (Sorvino P. and Gaglioti M.,
pers. comm.). In the absence of further information, we are led to believe that the species has invaded
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Fig. 2 - Different views of Lophocladia lallemandii settled on hard bottoms and around a Posidonia oceanica patch ig “Le
Parate” cove (SantAngelo) during the massive occurrence recorded in October 2018 (1-5 m depth) (photos by Gambi M.C.).

only the southern side of the island.

As igwell documented, the island of Ischia, especially its northern side, is eempletely surrounded by
extensive P. oceanica meadows (Buia et al., 2003), and the presence of L. lallemandii may represent
a serious threat for the resilience of this ecosystem, as observed in other areas of the Mediterranean
Sea (Ballesteros et al., 2007; Marba et al., 2014). Therefore, we consider important to deepen the
monitoring of this species alse in the future, also - but not only - through communication campaigns
aimed at soliciting the contribution of the local community. In our opinion, the Sant’ Angelo site is of
high scientific interest because it is included almost entirely within the B no-take zone of the Marine
Protected Area (entrance allowed only for bathing and guided snorkel and SCUBA diving) and, as—+
1s-within-the-eoastal-strip-and, the rocky cost and reefs are quite steep, anchorage and fishing are not
allowed, therefore, the anthropic disturbance is ¥ery-reduced.

Branchiomma boholense (Grube, 1878)

The genus Branchiomma is well represented in the Mediterranean Sea by various native species
and by three alien taxa: Branchiomma luctuosum (Grube, 1870), B. bairdi (Mc Intosh, 1885) and B.
boholense (Grube, 1878). The three alien species are common in the fouling of degraded habitat, ports
and marinas (Del Pasqua ef al., 2018). In the Italian coastal waters B. luctuosum is known since 1983
(Licciano et al., 2002), while B. bairdi was first reported in the lake of Faro, near the Messina Strait
by Giangrande ef al. (2012), and successively in other sites by Arias et al. (2013) and Mytilineou et al.
(2016). In particular, in the study of Arias et al. (2013) there are records of this species for the coast
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of Ischia (e.g., Casamicciola and Lacco Ameno
marinas), including the acidified area off the Castello
CO, vents (Gambi er al., 2016). Branchiomma
bairdi was originally described from Bermuda, and
has frequently been reported as an invader in the
Mediterranean, the Atlantic and the Eastern Pacific,
but recent observations have raised some taxonomic
questions. In fact, a detailed morphological and
genetic analyses revealed a conspicuous genetic §
divergence between the sampled Mediterranean §
populations and the extra-Mediterranean ones |
which also differ in some morphological and Fig. 3 - A specimen of Branchiomma boholense (at 1.5 m
reproductive features (Del Pasqua et al., 2018). gepth) settled on the rocky reef among the macroalgae at
On the base of the genetic analyses, samples from the southern side of the acidified area off the Castello CO,
Ischia (vents and other sites inside the marinas; vents (photo by Vassallo P.).
Fig. 3) together with other Mediterranean samples
were re-designated as B. boholense, originally described from Philippines (Del Pasqua ef al., 2018).
Branchiomma bairdi and B. boholense differ in body size (smaller for B. boholense), development
type, shape of micro and macrostylodes, size of radiolar eyes and body pigmentation. Therefore, the
distribution of B. bairdi and B. boholense within the Mediterranean basin should be reconsidered, and
previous records of B. bairdi reported for the Italian coasts should probably refer to B. boholense.
Branchiomma boholense, present in the Eastern Mediterranean since the early 1900s (Knight-Jones
et al., 1991), recently has spread and establish successfully in the central and western Mediterranean
basin (Del Pasqua et al., 2018). The Indo-Pacific origin of B. boholense and its first findings from the
Eastern Mediterranean, suggest the species might have entered the Mediterranean trough the Suez
Canal (Del Paqua et al., 2018). While B. bairdi occurs in the western side of the basin and its records
at Canary and Madeira Islands are consistent with a probable introduction from the Atlantic Ocean
throughout the Gibraltar Strait.

Aplysia dactylomela Rang, 1828

The heterobranch mollusc Aplysia dactylomela, known as “ring’s aplysia’, is a thermophilous species,
originary from the Atlantic Ocean, and found more frequently in the surface waters of the Mediterranean
Sea (Valdes et al., 2013; Mannino et al., 2017). The short larval cycle, the presumed toxicity and the
consequent lack of predators have probably facilitated the rapid spread of this species in the whole
Mediterranean basin. Initially reported in the Mediterranean from different areas of Sicilian waters
£2002), this species successfully reached in just over a decade, both the extreme eastern side of the
Mediterranean (including the Adriatic Sea) and the western one, thus becoming one of the most spread
heterobranch along our coasts (Valdes et al., 2013; Mannino et al., 2017;). Aplysia dactylomela is easy to
recognize, both for its considerable size (30-35 cm), and for the typical cream / yellowish color of the
body marked with contrasting black rings. It is probably for this reason that A. dactylomela is frequently
reported in web sites concerning marine species. Around the waters of the Ischia island the species was
in fact reported at the eitizen-seieneg web-site of the MPA (www.citizensciecerdn.org) from January to
August 2018 in at least three sites in the south-eastern coast of the island, from Cape Pisciazza to Cape
San Pancrazio. Three specimens were first reported by NEMO Association (Tiberti L., pers. observ.)
near Cape SantAngelo and S. Pancrazio between 2 and 5 m depth (Fig. 4), while other specimens were
reported always on the eastern-south side of the island, including one individual observed at the entrance

of the Grotta del Mago (Mago's Cave), a semi-submerged large cavern {Servine-P;pers—observ).
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Fig. 4 - Specimens of Aplysia dactylomela recorded at Ischia island on shallow hard bottoms (2-5 m depth) (size approx. 30-
35 cm) (photo on the left by Tiberti L.; photo on the right by Sorvino P.).

Paracerceis sculpta (Holmes, 1904)

Paracerceis sculpta is an alien isopod well established along the Italian coasts (Occhipinti-Ambrogi et
al., 2011; GSA-SIBM, 2015). At Ischia, the specimens were recorded by Ulman et al. (2017) in the dock
fouling of three small marinas around the island: Ischia Porto, Casamicciola and Sant/Angelo.

Paranthura japonica Richardson, 1909

Paranthura japonica is an isopod Anthuridae recently recorded from various Italian locations
(Venice, Olbia, La Spezia, and Mar Piccolo of Taranto) by Marchini et al. (2014) and Lorenti et al.
(2016). This species, native from the Asian-Western Pacific, is rapidly spreading to other geographic
areas, especially within marinas and harbours (Marchini et al., 2014). At Ischia is reported by Ulman
et al. (2017) in the dock fouling inside the three marinas around the island: Ischia Porto, Casamicciola
and SantAngelo.

Caprella scaura Templeton, 1836

Caprella scaura, an euryhaline amphipod (Caprellidae) native to the western Indian Ocean, usually
inhabiting rocky substrates from the intertidal down to about 10 m depth. Caprella scaura can be
identified from the other European species by the well-developed occipital spine on the head, occurring
in both sexes. The first record of C. scaura in the Mediterranean Sea dates back to 1994 (Venice Lagoon,
Northern Adriatic Sea). Further records were from Greece in 2002; from Ravenna harbour, Livorno
and eastern Sicily in 2004; Iberian Peninsula in 2005; and from Mar Piccolo of Taranto (Prato et al.,
2013). At Ischia the species was recently reported by Martinez-Laiza et al. (2019); among the alien taxa
collected in the dock fouling of three small marinas: Ischia Porto, Casamicciola and Sant/Angelo.

Celleporaria brunnea (Hincks, 1884)

The cheilostome bryozoan Celleporaria brunnea (Hincks, 1884), is a non-indigenous species of Pacific
origin, and it is already known for the Mediterranean Sea, mainly recorded in many Italian harbors
and marinas, which provide evidence that recreational boating is the main vector for the successful
spread of this species (Ferrario et al., 2015; Lezzi et al., 2015). At Ischia, in fact, the species was recently
reported by Ullman et al. (2019) (Supplementary Appendix A), among the alien taxa collected in the
dock fouling of three small marinas: Ischia Porto, Casamicciola and SantAngelo.

Styela plicata (Lesueur, 1823)

Styela plicata, a solitary ascidian found in shallow, protected environments in tropical and warm-
temperate oceans, is commonly found in ports and marinas around the world. Its origin is uncertain
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since it has been recorded from several oceans, thus showing a very broad geographical distribution.
Although S. plicata has been historically classified as a cosmopolitan species, in the past few decades it
has been considered as an introduced or invasive species in some regions of the world (de Barros et al.,

2009). Styela plicata is a pest species which can outcompete native encrousting and fouling organisms
from natural and artificial hard substrates. It is also found in disturbed areas sueh-as-in-the-proximity

ot refineriesspowerplants—and-fishing harbers—It can be considered as an indicator species in areas
that have experlenced intense stress (de Barros et al., 2009) I-t—ea&ad-he*e—te—swe*al—t—ypes—ef—sa-bs&a-te—

arlya valves: Along the Italian
Coast S plicata is well known (Mastrototaro and D Onghla, 2008 GSA- SIBM 2015), while at Ischia it
has been recorded by Ulman et al. (2017) in the fouling of three marinas: Ischia Porto, Casamicciola,
and Sant’Angelo.

Tab. 1 - List of the marine alien species up to date recorded at Ischia (mainly from Gambi ef al., 2016, modified) (*) =
invasive; (§) = present contribution.

(*) Ostreopsis ovata Fukuyo, 1981 (*) Branchiomma boholense (Grube, 1878)

(*) Caulerpa cylindracea (Sonder) Verlaque,

Fuisman & Boudouresque Novafabricia infratorquata (Fitzhugh, 1973)

(*) Asparagopsis taxiformis (Delile) Trevisan de Spirorbis marioni Caullery & Mesnil, 1897

Saint-Leon
Acrothamnion preissii (Sonder) E.M. Wollaston Percnon gibbesi (H. Milne Edwards, 1853)
Womersleyella setacea (Hollenberg) R.E. Norris Mesanthura sp.

(*) (§) Lophocladia lallemandii (Montagne)

Schmitz. 1893 (§) Paranthura japonica Richardson, 1909

Paraleucilla magna Klatau et al., 2004 (§) Paracerceis sculpta (Holmes, 1904)
Filellum serratum (Clark, 1879) (§) Caprella scaura Templeton, 1836
Clytia linearis (Thorneley, 1900) Bursatella leachi De Blainville, 1817
Cirrholovenia tetranema Kramp, 1959 (§) Aplysia dactylomela Rang, 1828

(*) Pseudopolydora paucibranchiata Okuda, 1937  Polycerella emertoni Verrill, 1881
(*) Amathia (Zoobotryon) verticillata (Delle Chiaje,

Lysidice collaris Grube, 1870 1822)

(§) Celleporaria brunnea (Hincks, 1884)
Streblosoma comatus (Grube, 1859) (*) (§) Styela plicata (Lesueur, 1823)
Branchiomma luctuosum (Grube, 1869) Fistularia commersonii Rueppel, 1838
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