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Species description

Scientific names:Callinectes sapidus Rathbun 1896, Portunidae, Decapoda
Synonyms:Callinectes hastatus Ordway 1883 upa diacantha Milne-Edwards 1834l upa hastata
Say 1817Portunus diacantha Latreille 1825.

Common names:blue crab (GB), blauwe zwemkrab (BE), Blaukrabbg), bla krabbe, bla
svgmmekrabbe (DK), tavaline sinikrabi (EE), Sirkiampu (FI), blauwe zwemkrab (NL),
blakrabbe, bla svemmekrabbe (NO), sinii kzab (Rilfkrabba (SE)

Fi: 1 and 2.Mature female o€allinectes sapii‘dus caught in German Weser estuary on 20th of July
2007. Half-dorsal view, with typical red-tippedwis, and ventral view, with typical bell-shaped
apron; photos by Jorg Albersmeyer.

Species identification

Callinectes sapidus is a decapod crustacean of the family Portunid@éh includes the swimming
crabs. The carapace is wider than long (more thaetincluding the antero-lateral spines). It is
easily identified by its body color which is gengra bright blue along the frontal area, espegiall
along the chelipeds. The remainder of the bodhasled an olive brown color. As with other
Portunids, the fifth leg is adapted to a paddle-Bkhape to accommodate swimming. Mature
females may be identified due to their triangularounded aprons and orange/red fingers tipped
with reddish/purple. The carapace of the blue cabgrow to a length of around 9 cm in males and
7.5 cm in females; it is usually about 17 cm wibeimum around 20 cm), but individuals with a



carapace some 27 cm across have been caught. Arbluenay live up to four years and can reach
a body weight of up to 1 k. sapidus differs from otherCallinectes species in number of frontal
teeth (two vs. four) and in the length and cunaitfrthe gonopods of mature males.

Key references: Hilét al. 1989, Hill 2004, FAISH 2006, Food and Agricultieganization 2007.

Native range
The natural range of the blue crab covers the Aidamast of America from Nova Scotia (Canada)
to northern Argentina. It is most abundant from d®i0 Massachusetts (Hal al. 1989).

Alien distribution

History of introduction and geographical spread

The first record o€C. sapidus from Europe was collected in 1900 on the Atlantiast of France
(Bouvier 1901). Subsequently specimens were detéctine North Sea (1932), Mediterranean Sea
(1949, but probably as early as 1935), Baltic 3€&1), Black Sea (1967), and possibly in the Sea
of Azov (1967) (Nehring 2011).

The first North Sea records consist of two femalecganens, one taken on 10 September 1932 in
the Dutch River Zaan near Zaandam, northwest oftArdam, and the other collected in December
1934 in Amsterdam harbour (Den Hartog and Holthhi@81). The authors mention two boiled
specimens, male and female, washed ashore neamgks on August 1950. A live specimen was
collected from the Noordzeekanaal at Nauerna iy 1951, and four dead specimens washed
ashore at Schiermonnikoog on 7 May 1967 (Holth@®&9). Both live and dead crabs have been
found sporadically in Dutch coastal waters overrtegt decades: dates, locations, sex and
conditions are summarized by Adema (1983, 199 9e@neersch and Kamermans (1996), ICES
WGITMO (2000, 2001, 2006) and Wolff (2005). It slhibbe noted that ovigerous females were
found in 1982, 1999 and 2000. In the ports of Amtsten, Hoek van Holland and Rotterdam
specimens o€. sapidus are recorded each year since 1995, though detafi@unation is lacking.

In 2002 a first blue crab was observed by a dinghé Eastern Scheldt estuary near the storm surge
barrier (Anonymous 2003).

C. sapidus was first recorded from German waters by Kihl @3@ased on a single specimen
caught by a fisherman in the outer Elbe estuary @eahaven in a stownet on 12 September 1964.
Several records stem from the Weser estuary: ampeavas caught, probably in 1965, near
Blexen, between the outer and inner Weser estidefir(nget al. 2008), two specimens were

found in 1990 in the cooling water inlet of a powtation at Bremen harbour on the inner Weser
estuary (Nehringt al. 2008), and in November 1998 an adult was cauganieel pot together with
several Chinese mitten craligiocheir sinensis) in the inner part of the Weser estuary (Geiter
2000). All but one crab of undetermined sex weréeraeabs. The first recorded adult female was
caught by a shrimp fisherman in the outer Weseraggton 20 July 2007 (Nehriregal. 2008).

The most recent female specimen was collected dMa&62008 by a shrimp fisherman in the East
Frisian Wadden Sea at the Accumersieler Baljetitta inlet between the German islands Baltrum
and Langeoog. The female, kept in a public marqeasaum at 30 psu and 19°C, laid on thel4th
day millions of eggs, which hatched after 2 wedkshting and van der Meer 2010).

The first British record o€. sapidus was trawled from the East English Channel seg areale

off Littlestone on Sea, Kent during September 19i@gle 1980, Clark 1984). On the British North
Sea coast a male was collected by an angler fronh&u Bridge, approximately 38 miles up the
River Trent, a tributary of the Humber, in Augu882 (Clark 1984). A single specimen was
caught, probably in 2000, by an eel fisherman @éRliver Thames near Erith (P.F. Clark pers.
comm. in Nehring 2011).

The first Belgian record df. sapidus dates from November 1981. A dead specimen was\ised
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in the cooling water system of a chemical plar&mtiverp which water originates in the River
Scheldt (Adema 1991). The first live specimen wastl by a child on August 1984 at Knokke-
Heist, near the harbour of Zeebrugge (Rappé 19%®)ctober 1993 a male specimen was collected
in the artificially heated waters of the coolingam of the nuclear plant at Doel on the inner
Scheldt estuary (Van Damme and Maes 1993). Atdheessite a single blue crab was detected
between July 1994 and June 1995 (Metes. 1998). Between 1995 and 2001 several crabs,
including ovigerous females, were found in Belgtaastal waters, though no additional

information is given (ICES WGITMO 2001). In Novenmt#002 an adult male crab was fished off
Oostende (ICES WGITMO 2003). Between August andedayer 2004 an adult male and three
female specimens, one of which ovigerous, wereldaogshrimp fishermen in the Western

Scheldt estuary and transferred to public aqu&maokhof and Haelters 2005). Between July and
October 2006 at least seven female specimens ingws@veral ovigerous specimens were brought
in by shrimp fishermen. They related that additi@mecimens have been fished, and indeed,
several dried specimens are on exhibit in the Npaost fishmarket (ICES WGITMO 2007, F.
Kerckhof pers. comm. in Nehring 2011).

Only two records are known from the Baltic Sea20rSeptember 1951 a female was captured by a
plaice net northeast of Copenhagen and kept abiva fear in a public aquarium (Wolff 1954), in
2007 an adult male was caught off Skagen, NortAetiand, between the Kattegat and the
Skagerrak (Tendal and Flintegaard 2007).

Pathways of introduction

AlthoughC. sapidus has been repeatedly collected over the past geimunany locations in
European seas (Nehring 2011), it is unknown hovspezies had arrived in Europe. It was
proposed that multiple independent introductions tia&en place, possibly utilizing different
pathways, even to the same sites (Nehring 2011).

Already Bouvier (1901), who published the first omence of the species in Europe, has speculated
on the manner of its arrival. The specimen coulkkharived in the harbour of Rochefort through
shipping, in a ship’s boat or in a corner full chiter, or in vessels’ fouling community. However, it
is unlikely the crab with its affinity to brackistater would cross oceans on ships’ hulls or as
suggested by Wolff (1954) with floating seaweedse Tatter pathway would also fail to explain the
presence of the crabs in remote areas such asitiem Adriatic, eastern Mediterranean or Black
Sea (Nehring 2011). Transport in ballast tank®isilered the most likely vector because, in its
native rangeC. sapidus is abundant next to major shipping routes anddesh found in its
introduced range initially in or nearby ports, wiéallast water are discharged (Wolff 1954,
Holthuis and Gottlieb 1955). Direct evidence wagpdied recently, when three living specimens
were found in ballast tanks but none on ships’sh{@ollasch 1996). During ballast intake,
juveniles, or more likely planktonic larvae, maylyeswept in with the water (Holthuis and
Gottlieb 1955, Mizzan 1993). As the larval devel@mmofC. sapidus lasts from about 37-69 days
(Hill et al. 1989), this is long enough to make vessel trangpausible.

In other cases, different transport mechanismsicbelinvolved. The species, commercially
valuable (fromsapidus (Latin) = “savory”), may have been introduced nitenally or has been
accidentally released from holding tanks in whigie krabs had been imported for human
consumption or for the aquarium trade (ICES WGITRIIDG). Records of intact but boiled
specimens on the Dutch North Sea coast (Wolff 208#9m to indicate th&L sapidus is consumed
aboard vessels, and it is possible that leftovawggd or live specimens) were thrown overboard
(cf. Nehringet al. 2008).

C. sapidus is most valuable in commercial fisheries, provigdanhighly acceptable, nutritious
product worth several million dollars annually metUSA alone. Consequently the intentional
release of blue crabs into Europe to support &fisbhould not be excluded as suggested by Artiiz
(1990) for the northern Aegean Sea. However, oonkedge about worldwide transfers of blue



crabs (and other alien species) including evidefmetheir ultimately fates is extremely limited so
far. An improvement of providing of specific dasamdispensable for a forward looking alien
management.

Alien status in region

The frequency and the increased number of recordsiding ovigerous females, suggest tGat
sapidus has become established in Dutch and Belgian doaatars since the 1990s (Wolff 2005,
Kerckhofet al. 2007) (see figure 3 and table 1). As successfalpyoducing populations had not
been observed so fa&&, sapidus is considered as a non-established alien spetiesnmark and in
Germany (Tendal and Flintegaard 2007, Nehring 2ahlgther NOBANIS countries no blue crabs
have yet been observed in the wild.
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Fig. 3. Occurrence of blue crab@dllmect& sapidus) i |n North European waters (Main data sources
see text and Nehring 2011).

Country Not Not Rare Local Common  Very Not
found established common known

Austria X

Belgium X

Czech Republic X

Denmark X

Estonia X

European part of Russja X

Finland X

Faroe Islands X

Germany X

Greenland X

Iceland X




Ireland

Latvia

X | XX

Lithuania

Netherlands X

Norway

X
Poland X
Sweden X

Table 1.The frequency and establishmenGallinectes sapidus, please refer also to the
information provided for this speciesvaivw.nobanis.org/search.adpegend for this tableNlot
found —The species is not found in the counigt established- The species has not formed self-
reproducing populations (but is found as a casualadental speciesRare - Few sites where it is
found in the countryt.ocal - Locally abundant, many individuals in some arafathe country;
Common - Many sites in the countri/ery common- Many sites and many individualspt

known — No information was available.

Ecology

Habitat description

C. sapidus lives in estuaries and marine embayments fromviiter's edge to approximately 90 m,
mainly in the shallows to depth of 35 m, on muddg aandy bottoms. It is extremely euryhaline.
Within its native range, crabs occupy water randgrog) a near-ocean salinity of 34 psu to
freshwater in rivers as far as 195 km upstream fitwercoast (Hilkt al. 1989).

Reproduction and life cycle

C. sapidus has a complex life cycle and is partitioned byitsbelative to age and gender. Juvenile
crabs go through 18-20 molts to reach sexual nigturilO to 20 months. Low temperatures (<10
°C) prevent molting and decrease growth ratesue bfabs. Generally, growth occurs at
temperatures over 15 °C, and is mostly unaffecyeshlinity conditionsFemales mate only during
the soft shell state after they molt. The spermrmfthis mating is stored in seminal receptaclesraag

be used as often as a female spawns, generallgrtwmre times during a one to two year period.
Males may mate several times in a spawning seasbithe amount of sperm decreases after the
first mating. After mating in the upper reacheestuaries, females move seawards or to nearshore
coastal waters to spawn. Females spawn 2-6 milgys per brood, which are brooded for about
two weeks during which time the colour of the eggssichanges from orange to dark brown. Zoeal
development may require 31 to 49 days, dependirgabinity and temperature, but development
time has been shown to be variable even in a ssajieity-temperature regime. On the average,
only one out of every million eggs survives to bhmeca mature adult.

In particular water temperature seems an impoftanor for long-term establishment. Adult blue
crabs are more tolerant to low temperatures thamany species of fishes and shrimps. Their
ability to burrow into the substrate apparentlyldas them to be insulated from cold water, a good
prerequisite to survive in suboptimal temperategmes. However, hatching of blue crab eggs
requires water temperatures of more than 19°C.dldntue crabs, reared at temperatures less than
21°C, did not develop beyond the first zoeal stage.

Blue crabs feed on a wide variety of bivalves, othenthic invertebrates, fishes, plants materidl an
also detritus and carrion. At all life stag€s sapidus serves as food to other species, including
many fish, sea turtles, some wading birds, divingkd, and raccoons.

Key references: Van Engel 1958, Williams 1984, Etiil. 1989.



Dispersal and spread

Beyond the initial human-mediated introduction, taeid and widespread dispersal from the areas
of introduction may also be an important factoairving to new habitats in broader environs.
Among larval transport by water currents, occadioseords of adult blue crabs in new areas may
likely be explained in some cases by long-distaniggations of blue crabs from areas of their
established populations — like in cases of recofdglult specimens of the Chinese mitten crab
(Eriocheir sinensis) in the Baltic (Ojaveeet al. 2007). Hillet al. (1989) underline that adult blue
crabs are excellent swimmers and can migrate Istgretes over the sea bottom (Stimpson erected
the Genus Callinectes in 1860 and derived it foahos (Greek) =strenuus (Latin) = “strenuous”
andnectes (Greek) =natator (Latin) = “swimmer”). Especially female blue craten move several
hundred kilometers (Hikt al. 1989), wherein just fertilized or ovigerous fensat@ave an enhanced
potential for bio-contamination of new habitatspéssive dispersal of juvenile or adult specimens
of C. sapidus as hitchhikers on ships’ hulls is also possiblg,grobably for relatively short
distances only (Nehring 2011). But not every intrctitbn was and will be successfully in the long
run. Among insufficient habitats and environmeipiallution, too low water temperatures seem an
important factor for the non establishmentoapidus especially in northern Europe (Nehring
2011). However, indications suggest that water sgatpres will become warmer due to continuing
climate change (e.g. Mackenzie and Schiedek 200 ¢pnsequence, the temperature regime will
probably become more favourable for blue crabsinyat occupied areas in the near future.

Impact

Affected habitats and indigenous organisms

Together with r-selected life history traits (higltundity and dispersal capacity, fast growth), the
broad environmental tolerances predisp8ssapidus as a likely successful invader (Hatlal.

1989). Blue crabs perform a variety of ecosystenttions and can play a major role in energy
transfer within estuaries and lagoons. At varidages in the life cycle, blue crabs serve as both
prey and as consumers of plankton, small invertebrdish, and other crabs. They are important
detritivores and scavengers and, if food is in skopply, even also cannibals (Hatlal. 1989).
They are aggressive towards other species, andatemith other crabs for food and space
(Gennaicet al. 2006, Nehringet al. 2008).C. sapidus is also a host to several parasites and
diseases, some with a high potential to cause masdslities (e.g. Reinhard 1950, Messick and
Sindermann 1992). Thus the introduction of bludsrean have significant consequences to the
ecology of the invaded environments. Despite thaination ofC. sapidus as one of the 100
‘Worst Invasive Alien species in the MediterranegBtreftaris and Zenetos 2006), up to now the
definite long term impacts &. sapidus to non-native environments are unknown althoughesi
decades this alien species has established dipgnetanent populations especially in the eastern
Mediterranean Sea where particularly high abundaotélue crabs could be observed (Nehring
2011). Intensified research in this field shouldubelertaken.

Genetic effects
Genetic effects, such as hybridisation with nasipecies are unlikely.

Human health effects

The occurrence df. sapidus could be an important harmful factor in the hurhaalth system as
well as in the tourism sector because blue crabe haen implicated as carriers of strains of the
bacteriumVibrio cholerae which are responsible for outbreaks of human chadldill et al. 1989).
Prey preference for filter-feeding organisms, sasttlams and mussels, make the blue crab a
candidate for algal toxins (microcystins) contartimg therefore making this commercially



important edible crab species a potential vectdhe$e toxins to humans (Garetal. 2010).

Economic and societal effects (positive/negative)

C. sapidus supports an important fishery in its native raafggg the Atlantic coast of North-
America as well as in its introduced range in tastern Mediterranean Sea. However, due to
climate change and its supposed positive effecth®mccurrence of blue crals,sapidus might
well become a candidate for a target species imuential fishery elsewhere. This could be a real
scenario for example in the Adriatic Sea, at theopean Atlantic coast and in the North Sea
(Nehring 2011). Otherwise in this context it wi# Bn interesting question whetl&rsapidus will
significantly reduce stocks of the introduced Ha®f/ster Crassostrea gigas), which is
commercially used in several European countriesaliee adult blue crabs prefer molluscs such as
oysters as their primary food sources (ldilal. 1989). Blue crabs are reported to mutilate fish
caught in traps and trammel nets, and tear thasegBanoub 1963, Beqiraj and Kashta 2010).
However, comprehensive analyses about the econtmeniefits and disadvantagesfsapidus in

its introduced range have not yet been done. THusld be put into action now.

Management approaches

Prevention methods

It is very difficult to control the distribution afquatic invasive species and prevent their spoead

they have become established in the area. Managerleallast water and cleaning ship hulls can be
considered as prevention measures agéinsdpidus. However, the invasion history Gf sapidusin
European and adjacent waters is unknown in detéillnow. Identification of source populations and
reconstruction of possible pathways of invasionkaneissues in our understanding of the invasion
process and especially in the design of effectieasures to minimise introduction and spreading of
alien species. Molecular markers provide effectdads to investigate invasion histories, as acyuall
shown for the occurrence Bf sinensis in European and North American waters (Hanfihgl. 2002).
Conducting genetic analyses based on older vouelserll as on living specimens from different
native and non-native occurrences would be an itapostep for understanding the invasion history of
C. sapidusin its introduced range.

Due to nature conservation efforts, managementicisbns were implemented by the appropriate
German authority for further dealing with a captufertilized female specimen, which was directly
transferred to a German public marine aquarium (iNgrand van den Meer 2010). The authority
decreed that a release of this specimen into tltewauld not be allowed. By producing this ordes th
deliberate release of a potentially invasive aipacies into German waters was prevented. Additjona
the authority required that measures were tak@neeent the water of the aquarium, in which the
female crab was held, to reach coastal waters.r@ibeblue crab larvae may reach the environment.

Eradication, control and monitoring efforts

Due to the fact that. sapidusis well established in European and adjacent wategs a period of more
than 70 years (Nehring 2011), it is postulated, itha unrealistic to believe that it could be qaletely
eradicated. Specific fishery may reduce populadiensity and slow down the speed at which it spreads
naturally, but it is not an effective control meth®lonitoring of the distribution and identifyingw
populations by cooperation with fishermen to refiodings of blue crabs to the authorities provide
important information necessary in a managemeategjy.

Information and awareness

C. sapidus is featured on th&00 Worst Invasive Alien speciesin the Mediterranean list and information
about this species is found in a lot of publicasidiact sheets and on several web sites (see Chapte
"References and other resources”). Due to itsivegtscarce occurrence in NOBANIS countries,



however,C. sapidus is not the subject of heightened public attentioNorthern Europe up to now.

Knowledge and research

Although blue crabs have been recorded from Europesers for more than 100 years, knowledge
about ecological impacts as well as about econbemefits and disadvantages@fsapidusin its
introduced range is limited. Today no specific e@sk programme is in place. However, it is possible
that the occurrence @. sapidus has relevant effects and should be investigatean&h more as this
alien species may benefit from global warming aray tmecome more abundant in the near future
(Nehringet al. 2008).

Recommendations or comments from experts and locabmmunities
None.
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