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Freshwater bivalve invasions are nowadays a
global phenomenon and some species, such as the
zebra mussel, Dreissena polymorpha (Pallas, 1771),
are listed amongst the most pervasive invaders in
the world (Lowe et al., 2000). Bivalves are consi-
dered key species in aquatic ecosystems, being
capable of controlling and transforming their struc-
ture and functioning through their filtering activity
(Strayer et al., 1999). Thus, the establishment of
alien bivalves often entails severe consequences at
multiple levels in the newly occupied aquatic envi-
ronments. These include dramatic changes in the
diversity and abundance of benthic and planctonic
communities, creation of new habitats, alterations
in the rates of ecosystem processes or interferences
with human infrastructures and water uses, fre-
quently involving a large economic cost (Strayer et
al., 1999; Karateyev et al., 2005; Ward & Ricciardi,
2007). To date, there were three species of alien
bivalves reported as having established populations
in the Iberian Peninsula (García Berthou et al.,
2007), two of them inhabiting freshwaters [Asian
clam, Corbicula fluminea (Müller, 1774), and zebra
mussel] and the third one, Mytilopsis leucophaeta
(Conrad, 1831), occupying brackish and estuarine
waters.

Native freshwater bivalves are a highly threat-
ened group which has undergone a global decline in
the last decades (Lydeard, et al., 2004; Bogan,
2008). The Iberian freshwater bivalve fauna has also
faced serious declines and many local extinction
events have been recorded. Moreover, the Iberian
Peninsula bears one of the last populations of the
critically endangered giant European freshwater

pearl mussel, Margaritifera auricularia (Spengler,
1793), a species that had a wide European distribu-
tion range in the past (Araujo & Ramos, 2000).
Although habitat modification and destruction have
sometimes been identified as primary drivers of
freshwater bivalve declines (e.g. Bogan, 2008),
some works have linked the establishment of alien
species to the rarefaction and extinction of native
bivalve populations (Ricciardi et al., 1998). Thus,
the spread of invasive bivalves should not only be
judged by their ecosystem effects but also by their
role in biodiversity loss processes. 

Anodonta (= Sinanodonta) woodiana is probably
the unionoid that has been most widely introduced
outside its natural distribution area. It is a large mus-
sel species (reaching 30cm) native to Oriental Asia,
including south-eastern Russia, China, Cambodia,
Thailand, Malaysia, Japan and Taiwan (Tabe et al.,
1994; Watters, 1997). In Europe, A. woodiana was
first recorded in Romania in 1979 and later in 1982
in France and in 1984 in Hungary (Watters, 1997;
Beran, 2008) and nowadays it is known to occur in
Yugoslavia, Serbia, Austria, Slovakia, Czech Repu-
blic, Poland, Holland, Germany, Ukraine, Italy
(Kraszewski, 2007; de Vico et al., 2007; Beran,
2008) and Belgium (J. Conde, pers. comm.). Its
presence is known in Java, Sumatra and other
islands since 1969, in Costa Rica since 1994 and in
Hispaniola since 1982 (Watters, 1997). All this
human-mediated spread was probably related to the
introduction of commercially exploited fish species,
many of them being suspected hosts for the
glochidia of A. woodiana (Watters, 1997). The dis-
semination of A. woodiana can be made by the
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spreading of mussels and/or infested fishes. The
only available genetic analysis made in Europe,
coming from the pioneer population in Poland, sug-
gests either a massive colonization by genetically
diverse individuals or a multiple colonization by
founder populations coming from various water
bodies (Soroka, 2006). 

The first findings of A. woodiana specimens in
the Iberian Peninsula were made in 2006. Several
Anodonta populations were located in the frame-
work of a study on freshwater fish communities in
the lower section of the Ter River (Pou Rovira et
al., 2007). Among the specimens two morpho-
types were easily distinguished: one corresponded
to the native A. anatina, while the other was iden-
tified as A. woodiana (Figure 1). In July 2007,
several specimens of A. woodiana, also mixed
with specimens of A. anatina, were found in one
channel which transfers water from the Ter to the
Daró River. We then examined unionid valves that
had been previously collected from the Ter and
other neighboring river basins, which were kept at
the University of Girona and in the Darder
Museum (natural history museum of Banyoles), in
order to identify any possible previous unnoticed
collection of A. woodiana in the area. None of the
collection specimens were identified as A. woodi-
ana. However, in June 2008 new specimens of A.
woodiana from the Fluvià River were sent to the
Darder Museum. Thus, the species presently is

known to occur in three north-eastern Iberian river
basins: Ter, Fluvià and Daró (Figure 2).

Four native freshwater mussel species are known
to inhabit Ter and Fluvià rivers: Anodonta anatina
(Linnaeus, 1758), Potomida littoralis (Cuvier,
1798), Unio mancus Lamarck 1819 and Unio cf.
aleroni Companyó & Massot, 1865 (Bofill et al.,
1921; Altaba, 1992: Araujo, pers. obs.). All four
species have undergone a strong decline in the area
and known populations are nowadays scarce (Boix
et al., 2001; Franch et al., 2003). Due to its unusual-
ly high growth ratio and reproductive potential, A.
woodiana can become a serious competitor of native
bivalves, aggravating their already poor conserva-
tion status. In fact, A. woodiana has become the
dominant species among the freshwater mussels in
several of the invaded countries (e.g. Kraszewski,
2007; Beran, 2008). Moreover, the species can attain
large densities (up to 20-25 thousand kg · ha-1; after
Soroka & Zdanowski, 2001) and can be responsible
for profound changes in the bottom community com-
position and the ecological equilibrium of the natur-
al environment (Soroka & Zdanowski, 2001). At
least in the lower Ter, A. woodiana coexists with
another invasive bivalve, the Asian clam Corbicula
fluminea, a situation that could have increased
impacts on aquatic environments and native mussel
populations due to synergistic effects.

Fish communities in the lower sections of the Ter,
Daró and Fluvià are largely dominated by invasive

Fig. 1.— A) Living specimens of Anodonta (= Sinanodonta) woodiana collected in the lower reaches of the River Ter. B) Internal
and external views of the shell of the species, from a dead individual collected in the same area.

Fig. 1.— A) Especímenes vivos de Anodonta (= Sinanodonta) woodiana recolectados en la tramo bajo del río Ter. B) Visiones
internas y externas de las valvas de individuos muertos recolectados en la misma área.
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fish species (e.g. Pou-Rovira et al. 2007), such as
mosquitofish (Gambusia holbrooki), common carp
(Cyprinus carpio), goldfish (Carassius auratus),
pumpkinseed sunfish (Lepomis gibbosus) or the
Ebro barbel (Barbus graellsii, a translocated Iberian
species). This situation should favor the dominance
of A. woodiana over native mussels and the expan-
sion of the species within river basins. At least mos-
quitofish has been shown to be an excellent host for
the glochidia of A. woodiana, with prevalence reach-
ing 100% and a high number of glochidia per fish
(Dudgeon & Morton, 1984). Other invasive fish
species abundant in the area (e.g. common carp) are
also considered potential hosts of A. woodiana
glochidia (Watters, 1997). In contrast, native fresh-
water mussels strictly depend on native fish during
their parasitic phase, although in the study area they
could also use the translocated Ebro barbel as host
(Gómez & Araujo, 2008). According to these
authors, other possible hosts present in the area
include the freshwater blenny (Salaria fluviatilis)
and the Catalan chub (Squalius laietanus), but both
species are nowadays rare and declining in the lower
reaches of Ter, Fluvià and Daró rivers (Pou-Rovira et
al., 2007). The introduction of exotic fish species is
nowadays one of the big threats for the native naiads
because of the competition with the native fish
species which act as hosts of the native mussels.

After the impressively rapid expansion of A.
woodiana in Europe, it seems clear that there is a
large risk of interbasin spread of the species within

the Iberian Peninsula. Moreover, Clavero & García-
Berthou (2006) showed that north-eastern Iberian
basins are the main entry point of invasive freshwa-
ter fish species into the Iberian Peninsula, which
later colonize other basins through human-mediated
jump dispersals. The explosive diffusion of the bleak
(Alburnus alburnus) across Iberian basins (Vinyoles
et al., 2007) is a clear example of this process.
Interbasin water connections may also play an
important role in the expansion of A. woodiana. In
fact, the presence of the species in the Daró River
can be related to the direct connection of its lower
section with the Ter River, through a web of irriga-
tion channels (Pou-Rovira et al., 2007). The expan-
sion of A. woodiana to the Ebro basin is likely to
occur, since numerous invasive species exchanges
have been recorded between this and other north-
eastern Iberian basins (mainly Ter; e.g. Franch et al.,
2008). If this occurs, it could have pernicious conse-
quences for the conservation of one of the last world
populations of Margaritifera auricularia.
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