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Abstract - The blue crab (Callinectes sapidus) is among the 100 worst invasive species in the Mediterranean Sea. Its
recent arrival to the eastern Iberian Peninsula has been followed by a population boost, observed at summer 2018 at
the Delta del Ebro estuary. In addition, its seasonal migration upstream of the river has been observed this year. In the
present article, the first observation about predation of this crab on freshwater bivalve populations from Ebro River
(Catalonia) and the Marjal de Nules protected area (Comunitat Valenciana) is reported.
Keywords - Callinectes, invasions, predation, Unionidae, Corbicula.
Résumé - Le crabe bleu (Callinectes sapidus) fait partie des 100 pires espèces envahissantes de la mer Méditerranée.
Son arrivée récente dans l'est de la péninsule Ibérique a été suivie d'une augmentation démographique observée à
l'été 2018 dans l'estuaire du delta de l'Ebre. De plus, sa migration saisonnière en amont du fleuve a été observée cette
année. Dans le présent article, la première observation concernant la prédation de ce crabe sur les populations de
bivalves d'eau douce de l'Ebre (Catalogne) et de la réserve naturelle de Marjal de Nules (Communauté de Valence) est
rapportée.
Mots clés - Callinectes, invasions, prédation, Unionidae, Corbicula.

Introduction
The blue crab, Callinectes sapidus Rathbun, 1896, is considered among the 100 worst invasive species of
the Mediterranean (STREFTARIS & ZENETOS, 2006). It is native from the Atlantic coasts of America, ranging
from Nova Scotia in Canada to the north of Argentina (JENSEN, 2010; NEHRING, 2011). It has a high
commercial value, and it is used as a food resource in some countries, such as Venezuela, where it is
mainly exported, or the United States (VAN ENGEL, 1958; VILLASMIL & MENDOZA, 2001). At present it is also
exploited in Spain, in Catalonia and Comunitat Valenciana (LÓPEZ & RODON, 2018).
As an invasive species, its presence is known in European Atlantic waters since the beginning of the 20th
century, and the first Mediterranean citations are from about 1950 in the North Adriatic (CASTRIOTA et al.,
2012). However, it has been only in the last two decades when it has experienced a fast expansion, being
now present in most of the Mediterranean coasts, from Israel to Iberian Peninsula, including citations in
Black Sea, Azov Sea, Aegean, Tyrrhenian, Adriatic and north of Africa (CASTRIOTA et al., 2012; STASOLLA &
INNOCENTI, 2014; GONZÁLEZ-WANGÜEMERT & PUJOL, 2016). It has also been cited as invasive in Japan and
Hawaii (CASTRIOTA et al., 2012).
The first citations in the Mediterranean coast of Spain are quite recent: a single specimen from 2004 in
Mar Menor (Murcia), and later the first population in 2012 at the Ebro Delta (CASTEJÓN & GUERAO, 2013).
Since then, it has spread to other points of this littoral with estuarine habitats, forming established
populations: Albufera de Valencia, Marjal de Nules (both in Comunitat Valenciana), Mar Menor (Murcia),
and Foix River estuary (Catalonia) (SOLER BLANCO, 2017; OLIVERT ÁNGEL, 2018; LÓPEZ & RODON, 2018).
The biology of the blue crab is well known, including many aspects of its reproductive or trophic habits
(EBERSOLE & KENNEDY, 1995; MICHELI, 1997; KUHLMANN & HINES, 2005; JENSEN, 2010). It has been reported as
an active predator of marine bivalves, among other preys (EBERSOLE & KENNEDY, 1995). In addition, the
species has been reported to yearly migrate from sea water to lower salinity waters in some areas of its
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native range (MILLIKIN & WILLIAMS, 1984; KUHLMANN & HINES, 2005), apparently in relation with its
reproductive cycle. However, little is known about these aspects in the invasive range of the species.
After the observations of a huge number of blue crab specimens in summer 2018 in the Ebro River, at the
localities of Xerta and Tivenys (province of Tarragona), located at about 50 km away from the mouth of
the river, we decided to check for possible predation effects on the freshwater bivalves of the river, since
no observations of this kind have yet been reported for the species in its invasive range. In the present
note, predation on both autochthonous and allochthonous bivalves is reported in the Ebro River. Similar
observations are reported from a small freshwater coastal lacustrine system (Marjal de Nules, Castellón
province). In addition, a pilot experiment with controlled conditions was done to verify this predation
with specimens from the last locality. This is the first time that predation of blue crab on European naiads
is reported, which poses an additional threat that may lead to local extinctions of some of their
populations.
Material & Methods
A stretch of the lower Ebro River was studied, from Tortosa to Tivenys (Tarragona province, Catalonia),
by doing observations of the different bivalve species reported in the area (QUIÑONERO SALGADO & LÓPEZ
SORIANO, 2016), and of the blue crab Callinectes sapidus. Different habitats were considered, from sandy to
gravel bottoms, with or without aquatic vegetation, and including areas with riverbank forest, particularly
a partially open arm of the river (called “galatxo”) were naiads are abundant. All the observations were
performed between August and October 2018.
Observations were also carried at the Marjal de Nules (Castellón province), a small lacustrine coastal
system inhabited by some Unionoida. Bivalves from this locality were used in a small pilot experiment,
consisting in placing in 40x20 cm boxes, filled with water and river sediment, one or two crabs with one
alive specimen of each the Unionoida species present in this locality, Anodonta anatina (Linnaeus, 1758),
Unio mancus Lamarck, 1819, Potomida littoralis (Cuvier, 1798), and 10 Corbicula fluminea (Müller, 1774)
specimens. Observations were made for 30 consecutive days.
Results
While proceeding with regular malacological samplings in the Ebro River, many specimens of blue crab
were observed for the first time in the river in 2018 (Figures 1A-1B), including adult specimens, both
males and females. Neither counting of the crabs nor ratios of males and females were done, however. The
arrival of the blue crab into the river correlated with the first observation of a massive mortality of
bivalves, mainly Corbicula fluminea (Müller, 1774) and Corbicula insularis Prime, 1867, in some parts of
the river. Many fresh, open shells were observed with some predation signs, such as sharp edges, partially
or totally broken shells, and the presence of only the adductor muscles but no other soft parts of the
animal (Figures 1A, 2C-F).
Similarly, in the “galatxo” habitat (lateral arms of the river, partially closed from main stream, and with
muddy bottom) some dozens of adult crabs were observed hiding in the bottom (Figure 1). In this place, in
addition to Corbicula, a few Unionoida empty shells were also observed, most of them with the same
predation signs: sharp edges, partially broken shells, and in some specimens the adductor muscles still
present in very fresh shells (Figures 1F, 2A-2B). In this area, only two live Unionoida specimens were
found, and indeed one of them had a partially broken edge, while all the others were empty shells.
Similar observations were done in the Marjal de Nules, where many bivalve specimens have regularly
been seen with signs of predation since April 2017 (Figure 1D-E). In addition, in the pilot experiment done
at El Palmar facility (Valencia) with bivalves coming from the first locality, the predation was confirmed in
a controlled system, both on Unionoida and Corbicula specimens (Figure 1C-D; Figure 2G-2I).
Until this year, no previous observations of predation on bivalves had been done at any of these localities,
even after intensive field campaigns by the authors, so this predation seems a likely recent episode which
correlates with the arrival of the blue crab.
Discussion
Even when the arrival of the blue crab, Callinectes sapidus, to Europe dates back to more than a century
ago, and its entrance in the Mediterranean to more than half a century ago, only in the last decade it has
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represented a big environmental problem, when it has spread all over the Mediterranean basin at many
different localities, attaining high densities in some areas (SOLER BLANCO, 2017). It is not well known how
this spread has been produced, but the discontinuous presence at many distant places in the whole basin
suggests an arrival in different episodes, likely through ships ballast water (NEHRING, 2011; CASTRIOTA et
al., 2012). However, the fact that this species preferentially inhabits estuarine ecosystems with low
salinity implies that, for example in the eastern Iberian coast, it has distributed only at the very specific
points having these environmental characteristics (LÓPEZ & RODON, 2018), and in this case, an active
dispersion of the larvae in the short range could not be discarded.
For the first time since its arrival to the Delta del Ebro, dated at 2012, the blue crab has been reported in
high numbers in the fresh water of the river, at distant points from the sea, and in very high densities.
Despite commercial captures have been continuously increasing in the last years at the harbors of the
Delta del Ebro (LÓPEZ & RODON, 2018), it has been only in 2018 when densities of the crab in the delta bays
have achieved exceptional numbers (personal observations of the authors). Similarly, in the Comunitat
Valenciana the same population trend has been observed only since 2016 at different points (OLIVERT
ÁNGEL, 2018, and personal observations of the authors).
The predatory effects of blue crab on bivalves have been reported in its native range (EBERSOLE & KENNEDY,
1995; MICHELI, 1997; KUHLMANN & HINES, 2005; JENSEN, 2010), but only relative to marine or estuarine
species. It is indeed known that it could negatively affect commercial culture of oysters and mussels
(SOLER BLANCO, 2017; LÓPEZ & RODON, 2018). However, it is not known the possible impact of the blue crab
on freshwater bivalves. This is an important issue, since it has been described that the blue crab yearly
migrates to fresh waters, reaching distances up to 250 km (MANGUM & AMENDE, 1972; MILLIKIN & WILLIAMS,
1984), so it could affect some freshwater bivalve populations in the invaded range, such is the case of the
Ebro River, Albufera, or Marjal de Nules, among others in Spain, but likely also in other countries. Indeed,
the species is able to resist different salinity ranges, surviving for long periods in fresh water, but only the
adults (MANGUM & AMENDE, 1972; MILLIKIN & WILLIAMS, 1984; JENSEN, 2010). For completing the
reproductive cycle, this crab needs water with at least 25‰ salinity in the larval phase (MILLIKIN &
WILLIAMS, 1984; JENSEN, 2010).
The presence of the blue crab in the Ebro River is the first registered episode of migration into fresh water
of this species in its invasive area. The population boost in the Ebro Delta of the last year probably has
allowed the presence of enough specimens to be observed in the river only this season, and not in the past,
when the migration could have happened, but passed unnoticed because of a low number of specimens.
Consequently, the predatory pressure on bivalves has experienced the first year with noticeable results in
the summer of 2018.
While performing a periodic revision of Corbicula populations in some points of the Ebro River, well
characterized by the authors (QUIÑONERO SALGADO & LÓPEZ SORIANO, 2016), an unusual high number of dead
specimens was observed. While causes of a mass mortality could be multiple, in this case some hints were
clearly pointing to an episode of predation: it was the first time that shells with cut, sharp edge were
observed, and the number of empty shells with open valves and some remains of the soft parts (mainly
adductor muscles) were unusually high. Empty shells were found side by side with healthy animals buried
in the sand or gravel, including juveniles, thus discarding a physical or chemical alternative explanation
for the high mortality. There are no other known predators of Corbicula in this area with the capability to
make such incisions in the shell. The presence of many blue crabs in the surveyed stations makes then the
predation by this species the most likely explanation. In fact, authors could observe a still alive Anodonta
anatina specimen with signs of predation in the border of the shell, at the precise moment a crab was
moving away from the scene. In this sense, the observations of the pilot experiment at El Palmar with
shells from the Nules population fully confirm this predation episode (Figure 1C).
It is interesting to notice that not a single shell of Dreissena polymorpha (Pallas, 1771) was observed with
signs of predation in the Ebro River, but it has to be considered that the species is not very common in the
stretch of the river considered in the study. More surprisingly, despite the presence in the area of dozens
of living specimens of Corbicula fluminalis (Muller, 1774), including many juveniles, not a single shell of
this species was collected with signs of predation. Whether their thicker, stronger shell offers some kind of
protection, this is still not known.
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The migration of the blue crab in the Ebro River matches perfectly with what has been described in the
literature for its native range. Thus, it has been reported that the species migrates from sea to low salinity
in spring and summer, to return back to the sea in autumn, in some places in North America (MANGUM &
AMENDE, 1972; MILLIKIN & WILLIAMS, 1984; SOLER BLANCO, 2017). No similar migration had been reported
yet in the Mediterranean basin, despite having colonized some river deltas. In addition, after the very high
densities of crabs seen in the river in summer, the population seems to have vanished completely at
beginning of October (MPV, personal observation), suggesting they have returned to the sea. More
detailed observations in the coming years are required to confirm this point. The presence of some big
water reservoirs (Flix, Mequinenza) with high dams in the river suggests that the crab will have
difficulties to colonize the river upstream of these points.
In the event this seasonal migration will repeat in the coming years, the predatory pressure for the native
bivalves could be unbearable for these endangered species in the lower Ebro River. Similar could be the
pressure for the populations of Marjal de Nules, or Albufera, or other coastal wet areas, if crabs continue
to expand their populations. In contrast, it seems unlikely that the blue crab can affect the populations of
Corbicula, given their very high reproductive rate, and the observation that they can escape in good
numbers just by hiding in the bottom of the river. Management of the blue crab populations seems thus a
new point to be considered for the conservation of endangered Unionoida in some river basins in Spain,
and likely in a coming future in other points of Europe.
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Figure 1: Specimens of Callinectes sapidus from the Ebro River (A-B). Precise moment of predation by Callinectes sapidus on
a specimen of Anodonta anatina in the pilot experiment at El Palmar (Valencia) (C). Specimen of Anodonta anatina from
Marjal de Nules, predated by blue crab (D). Picture of Unionoida empty shells (Anodonta anatina and Unio mancus)
collected at Marjal de Nules (E). Specimen of Potomida littoralis from Ebro River, with evident signs of recent predation by
Callinectes sapidus. Adductor muscles are still present (F).

-8-

Folia Conchyliologica, N°47, Décembre 2018

Figure 2: Bivalves with signs of predation by Callinectes sapidus : Anodonta anatina from Ebro River (A); Potomida littoralis
from Ebro River (B); Corbicula fluminea from Ebro River (C-F) and from Marjal de Nules (G-I).
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