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An unexpected record of an African mangrove crab, Perisesarma alberti Rathbun, 1921, (Decapoda: Brachyura: Sesarmidae) in European waters
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Abstract
Background
Finding of a single female specimen of the African mangrove crab Perisesarma alberti Rathbun, Bull Am Mus Nat Hist 43: 379–474, 1921, in the intertidal zone of the eastern part of the Bay of Seine, English Channel, France.

Result
Identification and description of the recorded crab, photographs and measurements of the single specimen. Comparison with reports from West African mangroves.

Conclusion
It is unlikely to assume an African origin of the collected species. It is more likely a species escaped from an aqua-terrarium, even if the common species in the French aquarium trade have an Australasian origin.
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Background
Aquarium releases are one of the five top avenues for introduction of non-native species (Ruiz et al., 1997). The accidental release of the tropical alga Caulerpa taxifolia (M.Vahl) C.Agardh, 1817 into the Mediterranean Sea from the tropical aquaria at the Oceanographic Museum of Monaco in 1984 and its subsequent rapid proliferation (Meinesz and Hesse, 1991), is one of the most dramatic examples. In France, 14 genera of tropical true crabs and one genus of tropical hermit crabs are selling in garden or pet shops. Among these species, for France, there is only one species belonging to the family Sesarmidae: Pseudosesarma moeschii (De Man, 1892) (often spelled as Pseudosesarma moeshi), a species also sold under the names of Sesarma bidens [(= Perisesarma bidens (De Haan, 1835)] or Sesarma mederi [(= Episesarma mederi (Milne Edwards, 1853)]. New French regulations on the import and marketing of tropical exotic species, inspired by the Washington and Berne conventions, require increasingly that sold species cannot survive in local ecosystems (August, 10th 2004 Order modified by July, 30th 2010 Order). So far, no tropical marine fish, alga, crustacean, and/or corals marketed species has been reported along the Atlantic coast to the English Channel. Actually, 18 exotic decapods are presently observed along the French Atlantic coastline (Goulletquer, 2016). Several Non-Native-Species (NNS), decapods can be introduced as an adult stage (e.g. Callinectes sapidus Rathbun, 1896 according to Amanieu & Le Dantec, 1961) on vessels’ sea-chests (Coutts & Dodgshun, 2007) or as early life stages in ballast water, such as the Hemigrapsus genus, Hemigrapsus sanguineus (De Haan, 1835) and Hemigrapsus takanoi Asakura & Watanabe, 2005 which present a large population extension along the French coast of the English Channel (Gothland et al., 2013).

Methods
During the 2016 summer survey in the framework of the NNS inventory in Normandy, the coasts were investigated during low tide in different intertidal habitats to find diverse NNS. Along the coast of Normandy, from the Mount-Saint-Michel Bay to the Bay of Somme, 27 sites have been visited in spring and regularly prospected. In July and August 2016, some supplementary sites in the intertidal zone of the Bay of Seine and in Le Havre harbour were investigated to discover new presences of non-native species. On 14 August 2016, at the site of Cricqueboeuf (Fig. 1), one unknown crab was caught in the upper part of the intertidal zone in the region of freshwater influences of the Seine estuary (coordinates: latitude 49.406273; longitude 0.144799), where the summer salinity is 30–32. The crab was found under a boulder, the substratum consisted of peat lands with a freshwater source seeping from the top of the foreshore (Fig. 2). The other crab species encountered were Hemigrapsus sanguineus (De Haan, 1835), H. takanoi Asakura & Watanabe, 2005, and Carcinus maenas (Linnaeus, 1758). The crabs were collected and preserved in formaldehyde solution for further investigations. The Perisesarma crab have been identified by Adnan Shahdadi who did his PhD thesis on “Molecular phylogeny, phylogeography and taxonomic revision of species of the genera Perisesarma and Parasesarma (Decapoda: Brachyura: Sesarmidae)” at the Universität Regensburg in Germany.[image: A41200_2017_135_Fig1_HTML.gif]
Fig. 1Locality of collection of single Perisesarma alberti female at the site of Cricqueboeuf (in red), at the mouth of the Seine Estuary, eastern part of the English Channel
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Fig. 2Sampling site of Perisesarma alberti (scale bar: 0.3 m)




            

Results
In the laboratory, the unknown crab was identified as a member of the family Sesarmidae Dana, 1851, the genus Perisesarma De Man, 1895, and the species Perisesarma alberti (Rathbun, 1921).
Taxonomic history and citations

                    Sesarma (Chiromantes) alberti Rathbun, 1921: 448.

                    Sesarma (Chiromantes) alberti Capart, 1951: 189.

                    Sesarma (Chiromantes) alberti Monod, 1956: 440.

                    Sesarma (Perisesarma) alberti Manning & Holthuis, 1981: 245.

                    Perisesarma alberti Ng et al., 2008: 222.
Material examined: one female, maximum carapace width 21.0 mm, maximum carapace length 18.4 mm, Cricqueboeuf, at the mouth of the Seine estuary, eastern part of the English Channel, Normandy, France, the 14 August 2016 (Figs. 1 and 3).[image: A41200_2017_135_Fig3_HTML.gif]
Fig. 3Photographs of the specimen of Perisesarma alberti. Dorsal and ventral view; right chela. Left appendages broken after fixation




                
The specimen was later integrated in the crustacean collection of the National Museum of Natural History at Paris, under the collection number MNHN-IU-2016-1499.
Diagnosis: Carapace subrectangular, slightly broader than long (carapace width/carapace length = 1.14), front moderately deflexed, with broad, relatively deep, median concavity, post-frontal lobes prominent, median lobes slightly broader than lateral ones, separated by deep furrow, dorsal carapace regions moderately well indicated, anterolateral margin with sharp exorbital angle and two epibranchial teeth, anterior one well developed, and the second one distinct, but less pronounced. Upper surface of chelar palm with one oblique pectinated crest with short teeth; chelar dactylus with 30 low and transversely elongated tubercles on the dorsal surface. Ambulatory legs relatively short and broad. Pleon broad, evenly rounded. Gonopore positioned in the depression on anterior edge of sternite 5, slightly touching the posterior margin of sternite 4, with an elongated operculum almost parallel to sternal sutures and a small sternal cover on the anterolateral corner of the operculum (Fig. 3).


Discussion
The record of Perisesarma alberti in Normandy is unexpected. It is a strictly tropical species, of which the northern limit of distribution is Guinea (Manning & Holthuis 1981), and a range extension to France can be excluded. As a West African mangrove species, it is also a potential candidate for accidental transport north by rafting or transport on the hull of ships. Larval transport in ballast water could not be excluded, but development to adult hood on the French shores seems very unlikely or impossible (even in summer time) because of the low temperatures (< 20 °C) and inappropriate habitat. The proximity of Le Havre harbour is also a probable source of this exotic introduction; in this site, numerous marine species have been observed for the first time in France or Europe (Breton, 2014; Pezy et al., 2017). It is not impossible that a commercial ship from East-Africa could transport through sea-chest this specimen observed near Le Havre Harbour.
Another hypothesis could be a release from an aqua-terrarium. However, this is not a species offered for sale in the official aquarium trade in France, which is focused on a few Australasian species (e.g. http://​www.​floraquatic.​com/​197-crabes-d-eau-douce and https://​www.​universaquatique​.​fr/​775-crabes-d-eau-douce [accessed 23 Feb. 2017]). In spite of French Regulation, considering the French Environmental Code and the 2016 Law on Biodiversity (several decrees already published, e.g., Decree 2017–595 April 2017), and a national strategy addressing the issue of invasive exotic species published in December 2016 by the French Ministry of Environment, it is possible that an escape or a voluntary release on the seashore from an aqua-terrarium could thus hold by a hobbyist with access to specialized sources of supply or a private collector. Furthermore the species is not one of the most aesthetically attractive crab species.
In conclusion, the origin of transport of the specimen remains mysterious.
This record is very accidental, but even in the case of a repeated introduction, this would most likely remain without impact on the native fauna and flora, as Perisesarma alberti is a strictly tropical crab, unlikely to support the cool climate of Normandy and cold winters.

Conclusion
It is unlikely to assume an African origin of the collected species. It is more likely a species escaped from an aqua-terrarium, even if the common species in the French aquarium trade have an Australasian origin.
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