C
N | NAT. CROAT. | VOL. 31 | No 2 |393-398| ZAGREB | December 30, 2022

short communication / kratko priopcenje
DOI 10.20302/NC.2022.31.28

THE FIRST RECORD OF THE INVASIVE
CHINESE POND MUSSEL SINANODONTA
WOODIANA (LEA, 1834) (BIVALVIA:
UNIONIDAE)IN THE AFRICAN CONTINENT

YouNEss MABROUKI! & ABDELKHALEQ Fouzi Taysr?

!Sidi Mohamed Ben Abdellah University, Faculty of Sciences Dhar El Mehraz, Biotechnology,
Conservation and Valorisation of Natural Resources laboratoy, Fez, Morocco
(Email: younes_mab@hotmail.fr / youness.mabrouki@usmba.ac.ma ® )

Université Mohammed Premier, Faculté Pluridisciplinaire de Nador, Equipe de Recherche en
Biologie et Biotechnologie Appliquées, Morocco (Email: taybiaf@gmail.com ()

Mabrouki, Y. & Taybi, A. F.: The first record of the invasive Chinese pond mussel Sinanodonta
woodiana (Lea, 1834) (Bivalvia: Unionidae) in the African continent. Nat. Croat., Vol. 31, No. 2, 2022,
393-398, Zagreb.

The Chinese pond mussel Sinanodonta woodiana s.1., is a successful global invader. We report its first
finding in Morocco, which represents the first record of the species in the African continent. Measures
are needed to increase monitoring and management of its invasion process.
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Mabrouki, Y. & Taybi, A. F.: Prvi nalaz invazivne azijske bezupke Sinanodonta woodiana (Lea,
1834) (Bivalvia: Unionidae) na africkom kontinentu. Nat. Croat., Vol. 31, No. 2, 2022, 393-398, Zagreb.

Azijska bezupka Sinanodonta woodiana s.1. je svjetski uspjeSna invazivna vrsta. IzvjeStavamo o
njenom prvom nalazu u Maroku, $to predstavlja prvi nalaz te vrste na africkom kontinentu. Potrebno
je poduzeti mjere za pojacani monitoring i upravljanje njenom invazijom.

Kljucne rijeci: novi nalaz, Maroko, invazija u vodenim ekosustavima, strani skoljkas, sliv rijeke
Sebou

INTRODUCTION

Biological invasions are one of the top threats to biodiversity and ecosystem fun-
ctioning worldwide, and freshwater systems are among the most invaded ecosystems
(Fenogrio et al., 2016). Besides involving huge economic costs, invasive species can also
cause a reduction in the genetic diversity of native species and lead to biotic homoge-
nization through a variety of mechanisms (Rangr, 2000). Continental aquatic environ-
ments are particularly sensitive to this problem (GHERARDI ¢f al., 2007). In fact, freshwa-
ter ecosystems have been subjected globally to deliberate or accidental introductions
of alien species (ViTousexk ef al., 1997).

Within molluscs, many species have been considered as invasive in freshwater
ecosystems. They are represented by Gastropoda, such as the New Zealand mudsna-
il Potamopyrgus antipodarum (J. E. Gray, 1843) and the apple snail Pomacea canaliculata
(Lamarck, 1828) (EsTeBENET & MARTIN, 2002; KaRATAYEV et al., 2009). Invasive freshwa-
ter bivalve species such as the zebra mussel Dreissena polymorpha (Pallas, 1771), and
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the Asian clam Corbicula fluminea (O. F. Miiller, 1774) (Reepers & DE Vaartk, 1990; Do-
MAGALA et al., 2004) are also widespread species causing major ecological and economic
problems (Sousa et al., 2014). Another good example is the Chinese pond mussel Sina-
nodonta woodiana (Lea, 1834), which is one of the most successful invasive freshwater
mollusc species worldwide.

Sinanodonta woodiana is native to Eastern Asia (ZHADIN, 1952; WATTERs, 1997). It was
introduced in the early 1960s in Romania with fish carrying glochidia, imported to
control algal development in lentic eutrophic areas (Bacarsasa-Dosrovici, 1984). Since
then, S. woodiana has invaded lakes and rivers of North America and the Caribbean
region, Europe and other parts of Asia (YURIsHINETs & KornrusHIN, 2001; VIKHREV et
al., 2017; Borotov et al., 2020; ForniLLOS et al., 2020; BoGaN et al., 2021).

In this paper, we report the first record of the giant Chinese pond mussel S. woo-
diana in the African continent. We discuss possible mechanisms of introduction. Mo-
reover, we aim to increase awareness of the impacts of invasive species on native fau-
na in Morocco.

MATERIAL & METHODS

Field surveys were conducted in central Morocco, mainly on the Moulouya and
Sebou River basins. These surveys include reservoirs such as the Al Kansra dam (Fig.
1). Our goal was to document macroinvertebrate biodiversity in the different micro-
habitats prospected at each sampling site. Located on the Beht River, the last major
tributary of Oued Sebou before its mouth, about 20 km south of Sidi Slimane, the El
Kansera dam built between 1927 and 1935 is the oldest accumulation dam in Morocco.

RESULTS

About thirty empty shells were collected from the Al Kansera dam on 01/31/2021
after the regression of water levels (Fig. 1). The size of the collected shells varied
between 4 and 17 cm, with numerous shells of C. fluminea (O. F. Miiller, 1774).
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Fig. 1. Location and view of Al Kansera dam in Morocco.
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Sinanodonta woodiana is distinguished from other species of Moroccan Unionidae of
the genus Anodonta Lamarck, 1799 by its more rounded and swollen general shape (Fig.
2), fragile shells of irregular rhombic shape with clear growth lines and variable colour,
from green to brown or blackish, sometimes with a greenish hue (Munj1u et al., 2020).
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Fig. 2. Shells of S. woodiana external view (L: 15cm): A, internal view: B, details of umbo sculpture with
concentric wavelike folds: C, several empty shells in situ: D.

DISCUSSION

Since its first detection in Romania in 1979 and in Hungary in 1980 (SARkANY-K1ss
1986), S. woodiana expansion has continued in many water bodies and river basins
around the world, often with the introductions of fish (Bastin et al. 2014; GBIF 2021).
Many fish species are known to be suitable hosts of S. woodiana, mainly the common
carp Cyprinus carpio (Linnaeus, 1758), the bighead carp Hypophthalmichthys nobilis (Ri-
chardson, 1845) and the silver carp H. molitrix (Valenciennes, 1844) which share the
same native range as the giant Chinese pond mussel (Paunovic et al., 2006). These
Asiatic cyprinid fish have served as a vector of its introduction in many countries
(Apam, 2010) and eventually in Morocco. The Al Kansera reservoir has been subjected
to many introductions of freshwater fish and S. woodiana appeared to be released acci-
dentally, most probably with the herbivorous "Chinese carp", which hosts its glochidia,
as happened elsewhere (YurisHINETs & Korn1usHIN, 2001; Munj1u et al., 2020).

Sinanodonta woodiana can reach high densities and biomass in invaded areas, being
more competitive than the native species (Kraszewskr & Zpanowski, 2007; Munj1u et
al., 2014). The high tolerance of S. woodiana to bottom substrates as well as to a wide
range of environmental factors, such as temperature, water pollution and eutrophica-
tion, in addition to its flexible host specificity, explains its huge success as global inva-
der (Beran, 2008; Arsa et al., 2011; Huser & Geist, 2019; UrBANska et al., 2021). The
proliferation of S. woodiana poses a potential threat to native and often already threa-
tened species of Unionidae, competing for both food and fish hosts to the glochidia
(Doupa et al., 2012; Bastin et al., 2014).
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Invasive and alien species keep being recorded from the aquatic ecosystems of Mo-
rocco, leading to the formation of new communities of species with diverse interactions
and unpredictable changes, especially in freshwater ecosystems including the Sebou
River basin (Masrouki ef al., 2019a, b; 2020; Taysr & Masroukt, 2020; Taysr et al. 2020a,
b; 2021a). This unique ecosystem is home to a diverse array of animal and plant species,
many of which are endemic, rare and vulnerable, including freshwater molluscs such
as Ifrania zerroukansis Gloer, Mabrouki & Taybi, 2020, Pikasia smenensis Taybi, Gloer, &
Mabrouki 2021 and Gyraulus marocana Mabrouki, Gloer & Taybi, 2022 (GLOER ef al.,
2020; Tavsr et al., 2021b; Masrouxki et al., 2022). Including the Moroccan endemic Uni-
onidae such as Unio foucauldianus Pallary, 1936 and the critically endangered Pseudunio
marocanus (Pallary, 1918), these freshwater bivalves have particularly suffered from the
degradation of streams and water bodies and are threatened to varying degrees (Go-
MES-DOS-SANTOS et al., 2019; Sousa et al., 2019). Because of its recognized impacts and
rates of spread, there is an urgent needto increase knowledge of the current invasive
threat posed by S. woodiana at country or continental scale and effective management
must be ensured.
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