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Abstract

Thanks to the information gathered through a Facebook group, the occurrence of a new non-indigenous fish, Siganus fuscescens
(Houttuyn, 1782), was documented for the first time in the Mediterranean Sea. A single individual was captured on March 1% 2020,
within the harbor of Gioia Tauro, southern Tyrrhenian Sea (38.44428 N, 15.90459 E). Here we illustrate this new record and dis-

cuss its relevance for Mediterranean bioinvasion research.
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Introduction

The growing importance of biological invasions in the
Mediterranean Sea has recently led to a proliferation of
participatory initiatives devoted at documenting the oc-
currence, distribution and spread of introduced organisms
(Azzurro et al., 2019; Giovos et al., 2019; Tiralongo et
al., 2019). Several projects and campaigns are currently
contributing to monitor these species, with social media
and smartphone technology playing a significant role in
their early detection, while at the same time enhancing
public engagement, education and community capaci-
ty-building. Opportunistic observations provided by sea
users, such as fishers and divers, have therefore become a
new source of information, especially in the present con-
text of budgetary restrictions and lack of other institution-
al resources. Among all the social media, Facebook ini-
tiatives provide the most successful experiments of this
kind, which greatly amplified our capacity to track the
occurrence of non-indigenous species (NIS) in the Med-
iterranean region (e.g. Bariche & Azzurro, 2016; Giovos
et al., 2019; Tiralongo et al., 2019) as well as in other
marine regions (Chamberlain, 2018). Here we capitalize
the information shared through one of these Facebook
groups (Oddfish), documenting the occurrence of a new
rabbitfish species in Mediterranean waters. The Facebook
group Oddfish hosts a dynamic forum of recreational and
professional fishers, scuba divers, researchers and simple
sea lovers. The group was created in June 2016 and ac-
counts today 4773 active members.
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Rabbitfishes (or spinefoots) are tropical fish of In-
do-West Pacific origin belonging to the family Siganidae,
which currently comprises 31 valid species (Fricke et al.,
2020) generally classified as herbivorous. In the Mediter-
ranean Sea, two rabbitfish of Red Sea origin, the dusky
rabbitfish, Siganus luridus (Riippel, 1829) and the mar-
bled rabbitfish, Siganus rivulatus Forsskdl & Niebuhr,
1775, have historically established permanent populations
in the eastern Mediterranean Sea, with recent distribution
expansions documented in Italian waters (see Servello
et al., 2019) and increasing abundances (Azzurro et al.,
2017). There are also other two rabbitfishes, whose oc-
currence has been documented in the Mediterranean Sea:
Siganus javus (Linnaeus, 1766) captured along the Syr-
ian coasts and reported as a congress communication by
Ibrahim et al. (2010) and Siganus virgatus (Valenciennes,
1835) captured in 1975 in the Adriatic Sea (Cres Island,
Croatia) and preserved in the Natural History Museum of
Vienna (Ahnelt, 2016).

To our best knowledge, no other rabbitfish species
have been reported so far from the Mediterranean Sea.

Material and Methods

On March 1% 2020, a picture of an unrecognized fish
was posted on Oddfish. One of the group moderators (FT)
immediately contacted the fisher, checking the validity of
this observation and collecting available evidences, in-
cluding additional pictures. In order to gain enough time
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for a proper taxonomical inspection, and in agreement
with the fisher, this post was kept in stand-by until its full
scientific validation and republished on April 15%. The
capture was realized on March 1% 2020, with fishing rod
at a depth of about 7 m, using larvae of flies as bait, inside
the harbor of Gioia Tauro, located in the southern Tyrrhe-
nian Sea (38.44428 N, 15.90459 E). The individual was
photographed and measured by the same fisher and then
released alive in the same place of capture.

Morphological analysis was performed on the avail-
able photos, one of them presented in Figure 1. Species
identification was based on Woodland’s taxonomical
keys (Woodland, 1984; 1990).

Results

The Gioia Tauro individual measured 20 cm total
length (TL) and it can be described as follows:

Body compressed. Head profile slightly concave
above eye. Dorsal fin with 13 spines (the forward-direct-
ed spine which is typical of the rabbitfishes was not vis-
ible from the picture) and 10 soft rays. Anal fin with 7
spines and 9 soft rays. Caudal fin slightly emarginated.

Color: more than 400 pearly spots on head, trunk and
caudal peduncle, round or elongated horizontally; least
distance between neighboring spots about same as their
diameter. Spots between first spine of dorsal fin and lat-
eral line roughly disposed in about 6 rows and about 18
to 20 staggered rows of spots between highest point of
lateral line and base of first anal-fin spine. A dark patch,
a little larger than the eye, just at the origin of lateral line.
Splotches of light and dark brown mottling the body and
overlapping to the “basic” pattern of spots. Seven regu-
larly spaced, dark diagonal zones barely visible. Dorsal
and anal fins mottled with pearly blotches and dark spots.
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The characters of the Gioia Tauro individual perfectly
matched with that of the mottled spinefoot S. fuscescens,
being its color pattern typical of a frightened and injured
fish of this species (Woodland, 1984). Possible misiden-
tifications with the white-spotted spinefoot, Siganus can-
aliculatus (Park, 1797), the streaked spinefoot, S. javus,
and the barhead spinefoot, S. virgatus, were also evalu-
ated. Following the key provided by Woodland (1984), a
few clear characters such as the number of pearly spots
> 400 (vs. 100-200 in S. canaliculatus); the number of
rows of spots between first spine of dorsal fin and lateral
line (46 in S. fuscescens vs. 2-3 in S. canaliculatus) and
the general pattern of the spots can be considered as valid
dichotomies for discarding a possible confusion between
these two species. The same differences are also illus-
trated in the pictures provided by Burhanuddin & Budi-
mawan (2014). The distinctions with S. javus are even
more pronounced. Indeed, the general morphology and
colour pattern of this latter species are markedly different
from S. fuscescens, because of the body markedly deeper
and the silvery blue undulating stripes on mid and lower
sides. Finally, S. virgatus shows a totally different colour
pattern, characterized by the presence of two dark bars:
the first running from the lower part of the mouth to the
eye (sometimes extending up to the first spine of the dor-
sal fin) and the second from the base of the pectoral fin to
the bases of the 4" and 5" dorsal fin spines.

Discussion

This work documents the occurrence of a new rabbit-
fish species in the Mediterranean Sea. According to our
best knowledge, and based on the adopted taxonomical
keys (Woodland, 1984), the recorded characters, includ-
ing specificities of the colour pattern can be considered

Fig. 1: The mottled spinefoot Siganus fuscescens caught in the harbour of Gioia Tauro (Tyrrhenian Sea: 38.44428 N, 15.90459 E)
on March 1* 2020 at a depth of about 7 m. The fish is photographed alive measured 20 cm TL. The fish bait and hook are still in

the mouth of the fish. A screenshot of the Facebook post is also shown (available at: https://www.facebook.com/photo.php?fbid=
2397747120485890&set=gm.2573435486272639&type=3&theater&ifg=1).
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as sufficient to assign the species to S. fuscescens and to
clearly differentiate it from other rabbitfish, including
the closely related S. canaliculatus. Certainly, due to the
high morphological similarity between S. fisscescens and
S. canaliculatus, we regret that further taxonomical attri-
butes, such as the number of medial gill rakes (18-23 in
S. canaliculatus vs. 24-29 in S. fuscescens) (Woodland,
1990; Nakabo, 2002) could not be checked. Further work
is probably needed to clarify within-species morpholog-
ical variations, since S. canaliculatus and S. fuscescens
may interbreed (Yamaoka et al., 1994; Hsu et al., 2011)
and there are thought to be several taxonomic ambiguities
in this species complex (Ravago-Gotanco et al., 2018).

Considering that the native distribution of S.
fuscescens (and also of S. canaliculatus) is limited to the
Western Pacific Ocean (Froese & Pauly, 2020), we can
exclude its arrival through the Suez Canal. On the con-
trary, a ship mediated introduction of S. fuscescens re-
mains highly possible, since the individual has been cap-
tured within a large commercial harbor, as it happened for
many other ship-born introductions of fish species in the
Mediterranean (reviewed by Azzurro et al., 2019). Ship
transport can be either due ballast waters or to slow-go-
ing shipping traffic like the long-distance transference of
drilling platforms. Interestingly, Wonham et al. (2000)
listed 32 fish transported by ballast waters, including a
single rabbitfish (Siganus rivulatus), which survived a 29
days’ transport, from Israel to the east coast of the USA.

Finally, the fundamental contribution of social net-
works in the timely detection of non-indigenous species
in the Mediterranean Sea should be acknowledged with
reference to what is requested globally by the Aichi Tar-
get 9 of the Convention on Biological Diversity (CBD,
2015) and regionally, by the “Descriptor 2 of the Euro-
pean Union Marine Strategy Framework Directive (EU,
2008). The timely detection of these newcomers and their
accurate identification is particularly important for poten-
tial invaders such as the mottled rabbitfish, which is a
voracious herbivorous species, responsible of severe eco-
logical impacts in eastern and western Australia as well
as in Japan (revised by Nielsen et al., 2017).

The fact that the Gioia Tauro individual was captured
and released alive reinforces the need of improving the
dialogue between researchers and sea users and the im-
portance of providing information on best practices, such
as avoiding the release of potential invaders in the natural
environment. It is therefore essential to maintain active
the role of local communities in the process of detect-
ing and reporting these occurrences. As a matter of fact,
participatory initiatives supported by the social network
technology are greatly amplifying our observation poten-
tial in the Mediterranean region. Thousands of people or-
ganized in such networks, provide all together a powerful
system for early detection and an effective, improved ba-
sis for environmental monitoring and community build-
ing across boundaries and jurisdictions.
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