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Chapter five

Non-indigenous freshwater

molluscs and their

distribution in Italy

Simone Cianfanelli, Elisabetta Lori, and Marco Bodon

INTRODUCTION

Since the second half of the 19th century, there have been reports of the

presence of non-indigenous freshwater molluscs in Italy, though they were

not yet recognized as ‘‘alien’’. Most species of molluscs were introduced into

Italy more recently, in the second half of the 20th century, as the result of the

development of commercial routes and the intensification of intercontinental

traffic (Fig. 1). A complete list of non-indigenous freshwater mollusc species was

not published until recently (Cianfanelli et al. 2007), though certain species

were already considered ‘‘alien’’ in the ‘‘Checklist delle specie della fauna

italiana’’ (Bodon et al. 1995, 2005a, 2005b; Castagnolo 1995; Manganelli

et al. 1995, 1998) and in other articles (Lori et al. 2005). Eleven species of

non-indigenous freshwater molluscs, differing in invasiveness (Fig. 2), are cur-

rently known (Table 1). Using data from the literature and unpublished records

from field research, we created a data bank that enabled mapping of the

distribution of non-indigenous molluscs. To show collection sites, UTM maps

(10 km grid) were used (Fig. 3a–h, Fig. 4a–d).

Invasiveness varies widely between mollusc species and depends on their

biology, vectors, availability of ecological niches, compatibility with new habi-

tats, and habitat integrity. It is almost impossible to eradicate invasive species

once they have successfully colonized a new environment. The best defence is

therefore prevention (Genovesi and Shine 2004). Our aim here is to contribute
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to the knowledge of the Italian status and to suggest measures to prevent the

spread of the non-indigenous malacofauna.

NON-INDIGENOUS MOLLUSCS: STATE-OF-THE-ART

Some non-indigenous species (NIS), such as Melanoides tuberculata (O. F. Müller)

and Helisoma duryi (Wetherby), propagate slowly but their impact on the

ecosystem is only apparently negligible. Though these two species have been

reported in Italy for at least 10 years, their distribution still seems to be limited.

Their low invasiveness is probably due to environmental factors that prevent

their spread (Fig. 2).

Melanoides tuberculata is a large prosobranch (shell length up to about 5 cm)

from tropical and subtropical regions, introduced by the popularity of aquaria.

Found for the first time in Italy in 1984 in the marshes of Comacchio, its

distribution is currently limited to four sites in northern and central Italy

(Bodon et al. 1995, 2005b). In southern Tuscany (Fig. 3a), its high population

density (S. Cianfanelli, E. Lori, and M. Bodon 2005), that also derives from its

parthenogenetic mode of reproduction, is a threat for the Italian endemic

Melanopsis etrusca Brot, a species whose distribution is limited to a few sites

(Cianfanelli et al. 1991, Bodon et al. 2005b) particularly in hot springs (Man-

ganelli et al. 2000). The already critical status of M. etrusca is expected

to deteriorate irreversibly due to the competition with the NIS. Melanopsis

Fig. 1 Temporal trend in the number of non-indigenous freshwater mollusc species

introduced into Italy. Dates for each species denote the year of the first published report of

their occurrence.
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tuberculata has been reported in nine other European countries (Austria, France,

Germany, Hungary, Malta, Netherlands, Poland, Slovak Republic, and Spain

including Canary Islands; Falkner et al. 2001, Girardi 2003, Piechocki et al.

2003, Bank 2005).

Helisoma duryi is a medium-sized pulmonate with planospiral shell (maximum

diameter: about 2.5 cm) from North America, first found in Italy in 1988 in the

Lake of Albano (Giusti et al. 1995, Manganelli et al. 1995, Alexandrowicz 2003,

Mienis 2004b). Today it is known in five sites between Liguria, Apulia, and

Sicily (Fig. 3g). Its presence is caused by release of aquarium specimens or

introduction of fish.

The North American Helisoma anceps (Menke), another planorbid (maximum

diameter of the shell: about 2 cm) similar to H. duryi, has been reported in Italy

(Fig. 3f). Considered congeneric with H. duryi (both are sometimes attributed to

the genus Planorbella Haldeman), it was identified in 1963 in a single site in

Tuscany, the River Frigido (Henrard 1968) (the snail reported by Zettler and

Fig. 2 Number of Italian regions in which non-indigenous freshwater molluscs are

present. The species, reported in chronological order of finding (top of columns), are

divided into four groups showing their current state of invasiveness in Italy (invasive, i.e.

NIS spreading from the point of introduction and becoming abundant; invasive but

introduced recently, i.e. from 1990 to 2000; relatively non-invasive; introduced very

recently, i.e. after 2000).
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Fig. 3 Distribution and shell of: a – Melanoides tuberculata, b – Potamopyrgus antipo-

darum, c – Haitia acuta, d – Pseudosuccinea columella, e – Gyraulus chinensis, f – Helisoma

anceps, g – Helisoma duryi, h – Ferrissia wautieri.
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Fig. 4 Distribution and shell of: a – Anodonta woodiana, b – Dreissena polymorpha; the

picture with specimens on Microcondylaea compressa suggests the damage that D. poly-

morpha can cause when settled on unionids, c – Corbicula fluminalis, d – Corbicula

fluminea.
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Richard 2003 from Siracusa was actually H. duryi). The fact that its determi-

nation has not been verified and its current absence from the site originally

reported made it impossible to include this species in the present list. Unlike the

congeneric H. duryi, which is found in 13 European countries (Austria,

Denmark, France including Corsica, Germany, Hungary, Iceland, Italy, Latvia,

Malta, Poland, Portugal [only Madeira], Spain including Balearic Islands and

Canary Islands, and United Kingdom; Giusti et al. 1995, Vimpère 2004, Bank

2005, Greke 2005), H. anceps has been reported from natural environments

only in Italy and very recently from Lake Prespa (Albania, Greece, Macedonia;

Eröss et al. 2005).

The pulmonate Pseudosuccinea columella (Say) and the bivalve Corbicula flumi-

nalis (O. F. Müller) have only recently been reported in Italy, whereas two other

bivalves, Corbicula fluminea (O.F. Müller) and Anodonta woodiana (Lea) (assigned

by some authors to the genus Sinanodonta Modell), have been known for about

10 years (Fig. 2). To judge by their success in other countries, the latest two

seem to be invasive (Malavasi et al. 1999, Hubenov 2001, Mienis 2004a). This

is confirmed by their rapid spreading in Italy into many degraded environments

in the north: if not contained, they are expected to spread further.

Pseudosuccinea columella has a fusiform shell of medium size (height up to

about 2 cm) and comes from North America (Zilch 1959). It has been intro-

duced into many European countries: Austria, Greece, Hungary, Spain includ-

ing Balearic and Canary Islands, and Switzerland (Turner et al. 1998, Falkner

et al. 2001, Anderson 2004, Reischütz and Reischütz 2004, Bank 2005). In

Italy, it was recorded for the first time in 2004 in a single site in Liguria

(Hanbury Botanical Gardens, Ventimiglia; Fig. 3d). Since the site was a botanic

garden, introduction was presumably associated to the importation of orna-

mental aquatic plants. The species has a rather limited distribution in Europe so

far, probably due to unfavourable environmental conditions. In fact, in warmer

climates it is known to spread rapidly and is now present in many other

countries of the new world, as well as in Australia (Smith and Stanisic 2006),

Cuba (Gutiérrez et al. 2001), and Hawaii (Cowie 1998).

Corbicula fluminalis is a medium-sized bivalve (valves up to about 2.5 cm long)

from South Asia, reported in Italy for the first and only time in 2004 (Lori et al.

2005) in the lake at the Passo di Lavazzè (Cavalese, Trentino) (Fig. 4c). The

limited European spread suggests that it is less invasive than the congeneric

C. fluminea. However, it has also been reported from eight other European coun-

tries (Belgium, France, Germany, Hungary, Luxembourg, Netherlands, Portugal,

and Switzerland; Swinnen et al. 1998, Turner et al. 1998, Csányi 1999, Falkner

et al. 2001, Araujo 2005), though some of these reports are dubious because of

the somewhat uncertain identity of the European populations.

Corbicula fluminea is similar to the latter in form and size (valves up to about

2 cm long); it is native to the south-eastern Asia and now widespread in

many European countries (Austria, Belgium, Bulgaria, Czech Republic, France,

Germany, Hungary, Luxembourg, Netherlands, Portugal, Romania, Spain,
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Switzerland, and United Kingdom) and in other continents (North, Central and

South America, and Hawaii) (Mouthon 1981, Mienis 1991, Swinnen et al.

1998, Turner et al. 1998, Csányi 1999, Beran 2000, Bij de Vaate and Hulea

2000, Falkner et al. 2001, Hubenov 2001, Vanden Bossche 2002, Chevallier

2003, Cadée and Soes 2004, Teodósio et al. 2004, Van Peursen 2004, Araujo

2005). First found in Italy in 1998 (Fabbri and Landi 1999), today it is present

in various sites in the Po basin, northern Italy (Malavasi et al. 1999, Nardi and

Braccia 2004, Bodon et al. 2005a; Fig. 4d). It is expected to spread further along

rivers, since in a few years it has appeared with large established populations in

many places where it was previously unknown.

Among the species recently introduced into Italy, A. woodiana is the largest

freshwater bivalve (valve length of up to about 30 cm) and the fastest spread-

ing. Indeed, since the first report in 1996, it has colonized eight Italian regions,

mainly the hydrographic basins of the Po, Adige, Piave, Reno, Arno, and Tiber

rivers (Manganelli et al. 1998, Bodon et al. 2005a, Solustri and Nardi 2006;

Fig. 4a). This rapid spread suggests that there will be population explosions in

many parts of northern and central Italy. Originally from East Asia, A. woodiana

is now found in 14 European countries: Austria, Belgium, Bulgaria, Czech

Republic, France, Germany, Greece, Hungary, Poland, Romania, Serbia, Slovak

Republic, Slovenia, and Ukraine (Petró 1984, Sárkány-Kiss 1986, Girardi and

Ledoux 1989, Guelmino 1992, Protasov et al. 1994, Košel 1995, Beran 1997,

Reischütz and Reischütz 2000, Tappenbeck 2000, Yurishinets and Korniushin

2001, Sablon 2002, Albrecht et al. 2006, Hubenov 2006). Indiscriminate

introductions of fish seem to be the main causes of its dispersal. The larval

forms (glochidia) of this species, like all the unionids, are parasites of fish gills

and the mollusc is therefore introduced together with fish restocking. Anodonta

woodiana could seriously threaten the survival of populations of some indi-

genous unionids, already threatened by pollution, excessive water intake, and

cementification of river banks. Competition with other indigenous species,

especially other Anodonta, some populations of which are already showing

disquieting signs of rarefaction (Fabbri and Landi 1999, Niero 2003), has

been observed. Recent reports of other NIS of Anodonta in Italy (Cisotto 2003)

have to be attributed to A. woodiana.

Other NIS with a large distribution in Italy and found in many collecting

sites include: Potamopyrgus antipodarum (Gray), Haitia acuta (Draparnaud),

Gyraulus (Gyraulus) chinensis (Dunker), Ferrissia wautieri (Mirolli), and Dreissena

polymorpha (Pallas) (Fig. 2).

Potamopyrgus antipodarum is a prosobranch gastropod with small conical shell

(height of up to about 7 mm), introduced into Europe from New Zealand at

the end of the 19th century. It was first reported in Italy in 1961 (Berner 1963)

and in about 40 years it has colonized all regions except Sardinia (Favilli et al.

1998, Bodon et al. 2005b; Fig. 3b). Various factors, such as euryoeciousness,

parthenogenetic reproduction, dispersal with fish restocking, and transport

during monitoring of water courses, have facilitated its fast spread. Population

densities of up to 800,000 m�2 have been reported (Adam 1942, Lucas 1959,
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Réal 1973, Falniowski 1987). It may cause the disappearance of other fresh-

water molluscs (Doby et al. 1966, Berner 1971, Albaret et al. 1981, Hershler

et al. 1994). In Europe, it is the most widespread non-indigenous prosobranch

species; only Iceland and some eastern countries (Albania, Bulgaria, and Former

Yugoslavia; Grossu 1986, Fischer 1994, Falkner et al. 2001, Bank 2005) have

escaped invasion. However, in the latter countries, presumed absence could be

due to a lack of recent field observations.

Haitia acuta, a basommatophoran pulmonate with medium-sized, sinistral,

ovate shell (height of up to about 17 mm), is common and abundant in lotic

and lentic environments. It was introduced into Europe from North America

(Taylor 2003); its first report in Italy dates back to Issel (1866), who described it

as Physa pisana. Perusal of historical malacological collections demonstrates

that its introduction was one of the causes of the gradual rarefaction of the

indigenous basommatophore Physa fontinalis (Linnaeus) (Manganelli et al.

2000). For example, the malacological collection of the Museum of Natural

History of Florence includes many shells of P. fontinalis collected since 1857

from areas where the species now no longer exists; after 1868, the first shells of

H. acuta appeared, becoming increasingly numerous and from many parts of

Italy. Haitia acuta is currently present in all 20 Italian regions, including highly

polluted water bodies, often forming large populations (Feliksiak 1939, Saraceni

1971, Moretti et al. 1979, Melone 1981; Fig. 3c). In Europe, it is found almost

everywhere, except in Bosnia-Herzegovina, Finland, Iceland, Norway,

Yugoslavia, and Baltic countries except Lithuania (Feliksiak 1939, Falkner

et al. 2001, Velkovrh 2001, Anderson 2003, 2005, Lobato Paraense and

Pointier 2003, Bank 2005, Kantor and Sysoev 2005, Zettler et al. 2005).

Absence from certain countries may be due to lack of recent data and lack of

careful field observations.

Gyraulus chinensis is a basommatophoran pulmonate with small planospiral

shell (max. diameter: about 5 mm) native to Asia. First reported in Italy by

Meier-Brook (1983), it has found a congenial environment in rice fields. It has

colonized north-western Italy where rice is cultivated intensively (Fig. 3e).

Its spread could be however underestimated because of its small size and its

similarity with some congeneres. In Europe, it has also been reported in Austria,

France, Germany, Netherlands, Portugal, and Spain (Falkner et al. 2001,

Albuquerque de Matos 2004, Bank 2005).

Ferrissia wautieri is a small basommatophoran pulmonate with limpet-like

shell (length of up to about 4 mm), now widespread in much of Italy, with

populations that apparently do not cause impact to the environment. Its distri-

bution could be underestimated because its small size and mimesis make it

elusive. Hubendick (1972) suspects it to be a NIS accidentally introduced into

Italy, whereas Falkner et al. (2002) consider it cryptogenic. Ferrissia wautieri

is nevertheless an entity that has not yet been classified definitively. Some

authors proposed Ferrissia clessiniana ( Jickeli) as a senior synonym of F. wautieri

(Hubendick 1970, Falkner et al. 2002), while others used the synonym F. fragilis

(Tryon) for some East European populations (Walther et al. 2006). We prefer
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conserving the name given by Mirolli, due to persisting doubts about the

identity of southern European populations. Identified for the first time in Italy

in 1959 from the lake of Mergozzo and in an aquarium supplied with water

from Lake Maggiore (Mirolli 1960), its distribution includes 10 continental

regions of Italy and Sardinia (Girod et al. 1974, Castagnolo et al. 1982, Talenti

and Cianfanelli 1989, Baldaccini and Papasogli 1990, Ferreri 1995, Manganelli

et al. 1995; Fig. 3h). It is frequent in lentic waters, often in contaminated,

dystrophic conditions. Its distribution includes other 20 European countries

(Albania, Austria, Belgium, Bulgaria, Czech Republic, France including Corsica,

Germany, Greece, Hungary, Latvia, Luxembourg, Netherlands, Poland, Ro-

mania, Slovak Republic, Slovenia, Spain including Balearic Islands, Switzerland,

Ukraine, and United Kingdom; Grossu 1987, Dhora and Welter-Schultes 1996,

Falkner and Proschwitz 1998, Hubenov 1998, Falkner et al. 2001, Anderson

2004, Bank 2005).

Dreissena polymorpha is a medium-sized bivalve with mytiloid shell (valve

length of up to about 4 cm) and with free larvae (veliger), of Ponto-Caspian

origin. It was first reported in Italy in 1970 in Lake Garda (Franchini 1976),

where it was almost certainly transported attached to the hulls of boats from

Germany (Giusti and Oppi 1973). It has so far been reported from 8 Italian

regions in 14 natural lakes, 6 artificial lakes, and 2 coastal wetlands (marshes of

Comacchio and Sacca del Canarin), where its colonization is only marginal

(Bodon et al. 2005a, Cianfanelli et al. 2007; Fig. 4b). It has already been

monitored in 21 natural and artificial riverine water courses, almost always

downstream of lentic environments. Most of the collection sites are in the north

(42 water bodies) and those in central Italy (5 water bodies) are limited to

Tuscany (Florence and Pistoia; Lori and Cianfanelli 2006), Umbria (Perugia),

and Molise (Campobasso). It is present in four northern hydrographic basins

(Po, Adige, Brenta, and Reno) and three in central Italy (Arno, Tiber, and

Biferno), but occupies vast areas only in the Po basin. The altitude of collecting

sites is between sea level and 842 m; sites above 500 m are almost all artificial

or artificially regulated lakes. Because of its invasiveness, the high economic

costs inflicted to several European countries and to the USA, and its property of

bioindicator (it accumulates and transfers micro-contaminants such as DDT,

heavy metals, PCBs, and other xenobiotics: Camusso et al. 2001, Binelli et al.

2004, Ricciardi et al. 2004), D. polymorpha is the most widely studied and

monitored non-indigenous mollusc. The chronology of its colonization of Italy

has been reconstructed from a number of reports (Cianfanelli et al. 2007): it

took 7 years for this species to conquer the hydrological network from Lake

Garda to the mouth of the Po and 30 years to populate nearly all of the lower Po

plain. In a few years, D. polymorpha will certainly spread to the Venetian part of

the same plain, especially the basins of the Adige and Brenta rivers. As in the

case of other particularly invasive species, future measures can only hope to

control and contain this expansion. The situation for central and southern Italy

is different, because there seems to be still time to act with success. The spread of
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Dreissena in the rest of Italy could be prevented if correct plans of intervention

are adopted, and measures to avoid new introductions and possibly to eradicate

small populations are implemented. The species is found everywhere in Europe

except Cyprus, Iceland, Norway, Portugal, and Former Yugoslavia except

Macedonia (Zhadin 1952, Ghenciu et al. 1980, Maassen 1980, Milkov 1983,

Lyakhnovich et al. 1982, Brezeanu et al. 1986, Dhora and Welter-Schultes

1996, Hubenov 1998, Falkner et al. 2001, Korniushin et al. 2002, Araujo

2005, Kantor and Sysoev 2005).

CONCLUSIONS

In most cases, introductions of NIS are caused by man. They are nearly always

accidental, though there are some significant examples of introductions related

to commercial activity. This is the case of A. woodiana, introduced into Tuscany

not only unintentionally but also specifically for the production of artificial

pearls (Berni et al. 2004).

Measures to prevent deliberate introduction would be easy to develop case by

case, though local entrepreneurs and maximization of profits may be at odds

with correct management of the fauna. Measures to prevent accidental intro-

ductions seem, on the contrary, more difficult to be taken. Molluscs are largely

introduced through practices related to fish management and aquaria. First,

molluscs are introduced as temporary parasites of fish or as occasional guests of

containers for fish transport. It is therefore necessary to avoid introducing fish

from infested environments and prudentially also those from different hydro-

graphic basins. Second, molluscs are introduced into the natural environment

when aquaria are emptied. In aquaria, they are often raised as living filters (e.g.

bivalves such as Anodonta spp.) or as cleaners of algae growing on the aquarium

walls that gastropods, such as M. tuberculata and Helisoma spp., scrape with

their radula. Their spread into nearby environments may be rapid and may be

aided by natural factors. For example, it seems that specimens of P. antipodarum

and D. polymorpha ingested by birds or fish may go through the digestive tract

unharmed and are excreted elsewhere, or they may be transported in mud on

the feet or feathers of migratory birds (Haynes et al. 1985). Prevention is also

difficult in the case of introductions related to plant nurseries (P. columella) and

farming (G. chinensis), and dispersal may be rapid.

Another means of mollusc species dispersal is the lack of precise criteria for

the analysis of water. In order to limit further damage to the aquatic ecosystems

it is important to take all precautions to limit the spread of any NIS to other

hydrographic basins. Water body management should involve all possible

measures to avoid accidental introductions into uncolonized environments. It

is therefore necessary to avoid simultaneous monitoring of networks that

include infested and uninfested waters. Alternatively, measures should be

taken to prevent contamination, such as disinfection of equipment and personal
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articles that come into contact with the waters or with the substrate (nets,

sampling instruments, boots), before entering other waters for monitoring

purposes. With regard to species considered good bioindicators or useful indi-

cators for monitoring water quality, such as D. polymorpha, all types of intro-

duction into adjacent environments should be avoided, including those for

study purposes. The only exception would be for environments already infested

with populations coming from the same water body. Transport of specimens of

NIS from a colonized basin may also be due to vectors such as recreational

boats. The practice of checking equipment and hulls is a rule that may lead to

positive effects (Minchin et al. 2002).

Protection of the biodiversity of indigenous species thus depends primarily on

careful precautions to prevent introduction of NIS and secondarily on efforts

to block their spread. Specific laws, kept up to date, are therefore necessary to

ensure and regulate conservation and detailed control. Most of all, an informa-

tion campaign should be directed to those who manage and enjoy water, at all

levels.
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M. Gosteli. 1998. Atlas der Mollusken der Schweiz und Liechtensteins. Fauna

Helvetica 2.CSCF und SEG, Neuchâtel.

Vanden Bossche, J. P. 2002. First records and fast spread of five new (1995–2000) alien

species in the River Meuse in Belgium: Hypania invalida, Corbicula fluminea, Hemimysis

anomala, Dikerogammarus villosus and Crangonyx pseudogracilis. Bulletin de l’Institut

Royal de Sciences Naturelles de Belgique 72, Supplément 19, 73–78.

Van Peursen, A. D. P. 2004. Oproep om vindplaatsen van Corbicula’s in Nederland te

melden. Spirula 340, 96.

Velkovrh, F. 2001. Analiza stanja biotske raznovrstnosti za področje kopenskih in
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