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Abstract

We report the presence of the invasive amphipod Caprella scaura Templeton 1836 in the
Bizerte Lagoon (North of Tunisia) in November 2017. This lagoon is approximately 100
km north from the Tunis Lagoon where the presence of C. scaura was previously recorded
in 2014. This new species record is considered as the most northern in the southern
Mediterranean. This invasive species was found attached to Cymodocea nodoa leaves, and
the presence of adult male and gravid female specimens provides the evidence of a viable
population in the site. This study showed that fouling has a positive impact on the
settlement success of invasive species. We hypothesize that C. scaura was probably
introduced to the Bizerte Lagoon through the fouling community on shellfish farms. We
suggest that Bizerte Channel, used as commercial and fishing navigation, is an interesting
area for future monitoring studies.
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Caprella scaura Templeton, 1836 is a caprellid amphipod native to the western
Indian Ocean. This amphipod is considered as the first alien caprellid and the
most widespread introduced species in the Mediterranean Sea. It was recorded in
1994 for the first time in the Mediterranean Sea from Venice Lagoon in Italy
(Sconfietti and Danesi 1996). Since then, it has been reported from several
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localities along the Mediterranean countries, from Greece in 2002 (Krapp et al.
2006), Spain in 2005 (Martinez and Adarraga 2008), Turkey in 2008 (Bakir and
Katagan 2011), Tunisia in 2009 (Ben Souissi et al. 2010), Malta in 2010
(Fernandez-Gonzalez et al. 2011), Morocco in 2011 (Ros et al. 2014) and France
in 2012 (Ros et al. 2014).

In the southern Mediterranean coast, it was recorded only in three localities; 1)
Marina Smir in Morocco (35°45°N; 5°20°W) associated with fouling bryozoans
in 2011 (Ros et al. 2014), 2) on the south of Tunisia in Boughrara Lagoon (33°
55’N; 10°71°W) and El Bibane Lagoon (33°27°N; 11°26’W) associated with
Gracillaria and Polysiphonia in shallow water in 2009 (Ben Soussi et al. 2010)
and 3) in the northern coast in Tunis Lagoon (36°47°N; 10°17°W) in muddy and
rocky bottoms in 2014 (Ounifi Ben Amor et al. 2017).

In this paper, we present a new record of C. scaura showing that this species has
expanded its distribution eastwards in the Mediterranean Sea. Photos and
description of specimens are given for the first time from the Tunisian coasts.
This new record proves the “environmental resistance” and we assume the
presence of this species on the whole Tunisian coastal waters and probably on the
all southern Mediterranean coasts.

Study site

Bizerte Lagoon (37°08"-37°15°N; 9°45’- 9°57E) is a saltwater lagoon lying on
the northern Tunisia, with an area of over 150 km2. This lagoon is an artificial
lagoon connected to the sea only via a 6-km-long channel (Bizerte Channel)
which opens in the Bay of Bizerte (Ben Amer et al. 2018). The area is under
human impacts (urban and industrial) especially by the shellfish farming (Grami
et al. 2008).

Sampling

In the framework of the activities conducted by the associations Notre Grand Bleu
and Méditerranée Action Nature, the sampling was carried out in the Bizerte
Lagoon in November 2017 in shallow water (0-1 m depth) to identify the
invertebrates attached to Cymodocea nodosa leaves. A sample of shoots of C.
nodosa were collected manually by hands, the associated fauna were extracted
using forceps and preserved in 70 % ethanol. In the laboratory BIOLIVAL, the
specimens of C. scaura were sorted, identified and photographed using a stereo-
microscope (Leica MS-5).

The identification of C. scaura (Caprellidae, Templeton 1836) specimens was

based on the morphological descriptions according to Templeton (1836) and
Krapp et al. (2006).
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Systematics
Order AMPHIPODA Latreille, 1816
Suborder SENTICAUDATA Lowry and Myers, 2013
Infraorder COROPHIIDA Leach, 1814
Family CAPRELLIDAE Leach, 1814
Subfamily CAPRELLINAE Leach, 1814
Genus Caprella Lamarck, 1801
Caprella scaura Templeton, 1836

Material examined

Two specimens, one adult male and one ovigerous female, were examined in
detail. They were collected in the north-eastern part of the lagoon around a sandy
lido or "lagooner islets" which is a newly formed island namely north-eastern
islets (Shaiek et al. 2017) on 18 November 2017 at 37°13°12.3°’N-9°56'1.84"E
GPS position at 0.5 m depth (Figure 1). The specimens have been deposited in
the laboratory BIOLIVAL, Faculty of Science of Monastir, Tunisia.
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Figure 1. Map of the Bizerte Lagoon area showing the location of the sampling site
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Male description

Length 17 mm, body with anteriorly cephalic spine. Antenna 1 approximately
longer than one-half of the body length (Figure 2a). Head convex without rostrum.
Occipital spine is acute and well visible (Figure 2b). Pereonites 1-5 dorsally
smooth, without ventral spine. Propodus of gnathopod 2 is elongated and each
palm bears two strong teeth (Figure 2c). Gills are elongated and elliptical (Figure
2d).

-
Figure 2. Caprella scaura adult male (a) entire animal, (b) head with the arrow showing
the occipital spine, (c) gnathopod 2, (d) elliptical and elongate gills indicated by the
arrow (Scale bar: 1mm)

Female description

Length 13 mm. Body with anteriorly cephalic spine, with variously developed
knobs on some pereointes (Figure 3a). Head convex, lacking rostrum. Occipital
spine acute and very well developed as the male (Figure 3b). Dorsal processes in
pereonites without ventral spine. Gnathopods 2 basis much shorter than pereon
segment 2; propodus of gnahopod 2 not elongated, palm with proximal spine, and
small distal tooth (Figure 3c). Pereopds similar to the males.
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showing the occipital spine, (c) gnathopod 2. (Scale bar: 1mm)

Six non-indigenous amphipods have been recorded in the Tunisian coasts: C.
scaura, Gammaropsis togensis, Hamimaera hamigera, Cymadusa filosa,
Elasmopus pectenicrus and Stenothoe gallensis (Zakhama-Sraieb et al. 2017).
Most of those species were found in the coastal lagoons. According to Ounifi-Ben
Amor et al. (2017), 16% of the alien fauna in Tunisia was recorded for the first
time in lagoons. C. scaura is reported in four lagoons, namely, Bizerte, Tunis,
Boughrara and El Bibane lagoons. However, it was never collected in open
marine water until now. Hence, lagoons are considered as areas of refuge, transit
and acclimatization of exotic species.

C. scaura is among the most widespread introduced species in the Mediterranean
Sea; it can tolerate a wider range of temperature where it seems to be displacing
an ecologically similar congener, Caprella equilibra (Say 1818) (Ros et al. 2017).
Due to the occurrence of ovigerous females, it is probable that the population is
well established in Bizerte Lagoon. In the climate change context, an increase in
water temperature may favour the invasion success of C. scaura in invaded
habitats subjected to salinity fluctuations (Ros et al. 2017) like the Bizerte
Lagoon. Moreover, the greatest threat for such a closed ecosystem, is the
combination between invasive species establishment and habitat degradation
(Strayer and Dudgeon 2010). Indeed, Bizerte Lagoon ecosystem is affected by
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various anthropogenic activities, including domestic sewage input, industrial
waste, atmospheric pollution and as well as shellfish farming (mussel and oyster)
(Grami et al. 2008; Béjaoui et al. 2008). According to Afli et al. (2008), shellfish
farming is the third most important vector of non-indigenous species introduction,
with an unintentionally introduced species via fouling organisms on oysters
(Streftaris el al. 2005). However, in our case, C. scaura were found attached to a
leaf of Cymodocea nodosa with other epiphytic hydroids. Thus epiphytic
hydroids and fouling have a positive relationship for the establishment success of
alien Caprellid in marine and coastal brackish ecosystems (Cunha et al. 2018; Ros
et al. 2014). We hypothesize that C. scaura was probably introduced to the
Bizerte Lagoon through the fouling community on oyster (note that the sampling
location of C. scaura is very close to the mussel and oyster farms, in this north-
eastern part of the lagoon) or perhaps via fouling on commercial ships and/or
small boats (mainly fishing boats) during their cruise through the Bizerte Channel
from the sea to the lagoon. Consequently, this canal which represents the only
connection between the lagoon and the Mediterranean Sea seems to be an
interesting area to monitor non-indigenous species.
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