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ABSTRACT Currently the zebra mussel Dreissena polymorpha (Pallas, 1771) is considered an al-
lochthonous species in Italy with a great potential for invasiveness. However, archaeological 
studies show that this species was present in our territory since ancient times.

INTRODUCTION 
 

Dreissena polymorpha was found in 1769 in an 
oxbow lake in the lower Yaik River (later re-named 
as Ural River) by Peter Pallas (Pallas, 1771 sub 
Mytilus polymorphus), a German zoologist and 
botanist who worked in Russia from 1767 to 1810 
(Karatayev & Burlakova, 2022). Pallas (1771) re-
ported to have found it only in the rivers Volga, 
Ural, and in the Caspian Sea (Pallas, 1771, 1773; 
Çağlar, 1952). Dreissens (1834), a Belgian pharma-
cist, discovered this species in a canal of the Meuse 
in Belgium. Subsequently, Van Beneden (1835) de-
scribed the new genus Dreissena through these 
specimens (Giusti & Oppi, 1972). Before the 19th 
century, D. polymorpha was found in the Black, 
Caspian, and Azov Seas (Stanczykowska, 1977). 
Between 1800 and 1900, D. polymorpha more than 
doubled its range in Europe (Schloesser, 1995) and 
later was introduced to north-west Russia, central 
and western Europe, southern Scandinavia, Britain, 
Ireland and North America (Gollasch, 1996; 
Minchin et al., 2002). Within a month, they were 

detected in the western basin of Lake Erie (Leach, 
1993) and have subsequently spread throughout 
much of North America: along the Mississippi 
River (Cope et al., 1997; Benson, 2014) and in Min-
nesota and Louisiana (Benson, 2014). Zebra mus-
sels are currently found in 31 states of United States 
(Vanderbusch et al., 2021).  Over the last 200 years, 
zebra mussels spread to most lakes, rivers and wa-
terways in Europe thanks to a combination of natu-
ral and anthropogenic dispersal mechanisms 
(Carlton, 1993; Johnson & Carlton, 1996; Ra-
jagopal et al., 2009). It was above all the construc-
tion of the canals during the 1800s that facilitated 
their spread throughout Western Europe (Mackie et 
al., 1989; Morton, 1993; Benson, 2014; Vander-
busch et al., 2021). Ballast tanks transport of large 
commercial vessels was probably a further mecha-
nism by which the D. polymorpha was successfully 
introduced in many areas (Minchin et al., 2002). 
Carlton (1993) suggested that transport through bal-
last water from a European port is considered the 
route by which zebra mussels (most likely as 
veliger larvae) were introduced into the Great Lakes 

KEY WORDS Dreissena polymorpha; invasive alien species; archaeozoology.

Mauro Grano 

Biodiversity Journal, 2023,14 (1): 199–206 https://doi.org/10.31396/Biodiv.Jour.2023.14.1.199.206

Received 05.12.2022; accepted 29.01.2023; published online 06.03.2023



1870s, presumably with diggers from excavation 
works of the Suez Channel (Suess, 1916). Remote 
lakes and other standing waters have also recently 
been colonized, most likely due to translocation 
with sport boats (Reischütz, 2005). At the end of the 
19th century, it was discovered in the Labe River in 
the Czech Republic (Birnbaum, 2011). In Ireland, 
it was introduced to the Shannon-erne system in the 
early-mid 1990s (Minchin, 2000). In Denmark 
(Birnbaum, 2011), the species was first recorded in 
1843 in a channel in Copenhagen, where after it 
spread to local lakes, to Lake Fure (1915), Lakes 
Esrum (1922–23), and Susaa River system on the 
Island of Zealand (1939). It has now spread to Jut-
land, occurring in Lakes Jels, Lake Faarup, and 
most recently in the Guden River system. The zebra 
mussel has been sighted from Bulgarian relic lakes: 
Varnensko, Beloslavsko, Mandrensko, Bourgasko, 
and also in the Kamchia and Veleca Rivers 
(Hubenov, 2005). In eastern Bulgarian lakes, the 
zebra mussel has been detected within the Sinoie-
Razim lagoonal complex (Romania) connected 
with Danube Delta (Son, 2007). The zebra mussel 
arrived in Ireland in 1994 or earlier (Minchin & 
Moriarty, 1998a, 1998b) and has since spread to 
most interconnected waterways with recreational 
boating. Ireland remained uninvaded for almost 150 
years after its establishment in Britain and north-
western Europe and the reason for the sudden mus-
sel invasion, the vector of introduction and the 
source region remained unknown (Pollux et al., 
2003). Dreissena polymorpha spread to Spain 
around 2001, having been first found in the Riba-
roja Reservoir at the lower part of the Ebro River, 
Northeast Spain (Araujo & Álvarez, 2001; Bij de 
Vaate et al., 2002; (Rajagopal et al., 2009). In 2018 
and 2019, zebra mussel was found on the Urals 
(Eremkina et al., 2021; Kolozin et al., 2021). The 
first discovery of D. polymorpha in Siberia was 
made during the survey of the Pyshma River close 
to the village of Malye Akiyary, Tyumensky district 
of Tyumen Region (Babushkin et al., 2022). 

In Italy, the first report of alive D. polymorpha 
in Italy was by Giusti & Oppi (1972) who published 
a finding at Lake Garda on 7th December 1971, in-
dicating pleasure boats from central Europe as pos-
sible vector. Actually, the earliest data of 
introduction into Italy is that of Franchini (1976), 
who reported that some specimens were collected 
in 1970 in the Venetian part of Lake Garda. In other 

of North America (Hebert et al., 1989). Similarly, 
Bij de Vaate et al. (2002) discussed the role of bal-
last-water transport in the spread of a number of 
Ponto-Caspian species through the mainland of Eu-
rope, including the zebra mussel (Rajagopal et al., 
2009).  The increasing popularity of recreational 
water sports after the World War II led to the spread 
of zebra mussels, attached to recreational craft 
transported on trailers, to high alpine lakes (e.g., 
Lakes Geneva, Zurich and Constance in Switzer-
land) around 1960s (Kinzelbach, 1992). In 1824 
Sowerby (Gray, 1840) reports this species for the 
first time in Western Europe and precisely in Eng-
land where it seems to have arrived together with 
construction timber loaded on the Volga River. 
These specimens would have managed to survive a 
long period of life out of the water and then quickly 
take root on the rocks and submerged poles of the 
banks of the Thames River in front of the commer-
cial docks (Giusti & Oppi, 1972). In the state of Yu-
goslavia, this species occurs since the 70s 
(Ludyanskiy et al., 1993). During the 19th century 
the zebra mussel colonized large parts of North and 
Central Europe, including many of France’s major 
river systems e.g., Seine River 1855, Loire River 
1863, Rhône River 1865 and Garonne River 1866 
(Kinzelbach, 1992). In 1990, it was detected in 
brackish water in the eastern part of the Gulf of Fin-
land after having been present for 150 years in the 
nearby freshwater Lake Ladoga (Valovirta & 
Porkka, 1996; Gollasch & Leppäkoski, 1999; 
Orlova et al., 2000; Minchin et al., 2002). Zebra 
mussel was presumably introduced to Germany 
during the extension of the inland waterway net-
work in the early 1800s and, later, it reached the 
Netherlands in 1826, being in the Rhine at Rotter-
dam, most likely carried with imported timber from 
the Baltic (Kearney & Morton, 1970; Minchin et 
al., 2002). Around 1990 this species is starting to 
be reported for Greece (Economou et al., 1991; 
Koussouri et al., 1993a, 1993b; Petridis & Sims, 
1993; Conides et al., 1995). The first introduction 
of the species in Estonia occurred in the Põlula 
Brook estuary in the Gulf of Finland and in the 
Pärnu Bay in the Gulf of Riga in the mid-1800s. A 
second introduction occurred in the 1930s through 
Lake Peipsi in the easternmost part of the Gulf of 
Finland. In Poland, D. polymorpha was first identi-
fied in the late of 1800s (Birnbaum, 2011). In Aus-
tria, the species was introduced in the 1860s or 
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articles (Castagnolo et al., 1980; Franchini, 1980, 
1981; Campaioli et al., 1994; Binelli et al., 1996, 
1997, 2001; Provini et al., 1997; Bacchetta et al., 
2000b, 2001; Camusso et al., 2001; Binelli & Pro-
vini, 2003; Colombi, 2003; Mantecca et al., 2003), 
we find 1969 as the year of introduction in Italy. 
Since 1970, the species has become a stable com-
ponent of the malacocoenosis of this lake (Bianchi 
et al., 1974; Franchini, 1976, 1978, 1980, 1981; Bo-
scaini, 1977; Bignami et al., 1978; Annoni et al., 
1978; Mariani et al., 1981; Cianfanelli et al., 1991, 
2010; Borsani et al., 1992; Nardi & Braccia, 2004). 
After colonising the whole Lake Garda, D. poly-
morpha proceeded to spread up the tributary Mincio 
River (first report in 1973 in Bianchi et al., 1974), 
reaching the Mantova lakes (1977–1978), the Po 
River as far as the mouth (Bedulli & Franchini, 
1980) and the Sacca del Canarin in the Po delta (Re-
lini et al., 1981). Specimens were found in channels 
of the Laguna of Comacchio in 1991 (Bodon et al., 
2005a). Basins near Lake Garda were soon infested 
by the zebra mussel: Lake Ledro in 1973 (Bianchi 
et al., 1974), Lake Valvestino in 1976 (Bianchi et 
al., 1976) and Lake Iseo in 1985 (Bodon et al., 
2005a). The first report from the Adige River was 
in 1980 (Franchini, 1980); it was also found in Lake 
Lugano (Borsani et al., 1992), Lake Maggiore 
(Cossignani & Cossignani, 1995), Lake Como 
(Galassi et al., 1997) and Lake Lecco (Bacchetta et 
al., 2001). At the same time, it was spreading south-
ward, with reports from the Po system, including 
the Seriola Fuga, Oglio River (Bodon et al., 2005a) 
and the Emiliano-Romagnolo canal near Bologna 
in 1990 (Borsani et al., 1992), as well as northeast-
ward with the first report (1992) from Lake Caldon-
azzo in Trentino (Borsani et al., 1992; Cantonati et 
al., 1999). Other basins in Trentino were colonized 
between 2001 and 2002: Lake Levico (Dalfreddo 
& Maiolini, 2004), Lake Tenno and Lake Lases 
(Bodon et al., 2005) and Lake Grande di Monticolo 
in Alto Adige (Morpurgo & Thaler, 2002). There 
have been recent findings in the north-west of Italy 
in 2002 and in 2003 in the Ticino River in the No-
vara Province (Bodon et al., 2005a) in Pavia 
Province and in the Adda River in the provinces of 
Lecco, Lodi and Cremona (Bodon et al., 2005a). 
The first finding took place on the Apennines in 
1994, from the Biferno River in Molise (Bodon et 
al., 2005). During the summer 1999 it was reported 
for the Lake Trasimeno in Umbria (Spilinga et al., 

2000) and for the artificial Lake Suviana from the 
Emilia-Romagna Apennines and later in the nearby 
artificial Lakes Brasimone and San Damiano 
(Bodon et al., 2005). In 2003, it was also found in 
Tuscany, in the artificial Lake Pavana (Lori & Cian-
fanelli, 2006) and in 2006 in the Lake Bilancino in 
province of Florence, where a very consistent pop-
ulation occurs (Lori & Cianfanelli, 2006). In 
September 2013 a zebra mussel population was de-
tected in the artificial Lake Santa Rosalia (Ragusa), 
which is the first record of D. polymorpha in Sicily 
(Colomba et al., 2013). In 2020, two first reports 
were also made for Lazio. The first discovery took 
place in the Tiber River in the historic center of 
Rome (Grano et al., 2020) and the second in Lake 
Turano in the province of Rieti (Grano, 2022). 

 
 
DISCUSSION  
 

Although D. polymorpha has always been con-
sidered an allochthonous in Europe and in Italy, var-
ious considerations can be made on its real presence 
in Europe, probably starting from an ancient nu-
cleus of origin in Central Europe and North‐Eastern 
Asia. During the quaternary glacial epochs, the area 
was reduced to small pockets in the Ponto‐Caspian 
area (Bobat et al., 2004), from which D. polymor-
pha has re‐colonized much of its original habitat 
and spread throughout the Europe (Lancioni & 
Gaino, 2006).  

Species of the genus Dreissena are known as 
fossils from the Miocene to the Pleistocene of Eu-
rope (Germain 1931), including Italy (De Stefani 
1876, 1877, 1880; Sacco, 1888; Esu, 1980; Biddittu 
& Celletti, 2001). The species D. polymorpha is re-
ported in fossil-bearing Tertiary European terrains 
(Brusina, 1874; Ložek, 1964) and in Italy, it has 
been found in Quaternary terrains in some peninsu-
lar sites (Settepassi & Verdel, 1965; Esu & Girotti, 
1991). The European origin of the genus and the 
cause of its disappearance in Italy (the Würmian 
glaciation) therefore seem certain (Giusti & Oppi, 
1972). The fossil finds of D. polymorpha seem to 
appear in Italy at the beginning of the Upper Vil-
lafranchiano; in fact, there is no evidence of their 
presence in more ancient Italian sediments (Esu & 
Girotti, 1974; Conti & Esu, 1981; Ambrosetti et al., 
1987). In Italy it is found in the Plio-Pleistocene se-
ries of the Torrente Stirone in Parma (Papani & 
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Pelosio, 1962), it seems to become extinct at the 
end of the Mindel-Riss when we still find it in the 
Cassino Basin (Settepassi & Verdel, 1965) and in 
the Pleistocene of Liguria (Leonardi, 1933). In lo-
cality Tavernelle Basin (Umbria), belonging to a 
lateral branch of the Tiberino Basin, Esu & Girotti 
(1974), Conti & Esu (1981) and Ambrosetti et al. 
(1987) described the presence of D. polymorpha 
(Petronio et al., 2000–2002). In the Pleistocene lake 
reservoir near Canella, D. polymorpha appears par-
ticularly abundant, with specimens even of consid-
erable size; this form, on the other hand, is absent 
in the one south of the Pietrafitta quarry, still in the 
province of Perugia (Conti & Esu, 1981). A 
Briziarelli quarry, just outside Bevagna, a little town 
of the “Umbrian Valley” (eastern branch of the 
Tiberino Basin) shows a good exposure of the Santa 
Maria di Ciciliano Formation, from which a rich as-
semblage of molluscs was collected, and D. poly-
morpha is among the most significant species 
(Petronio et al., 2000–2002). Dreissena polymorpha 
is quoted also in the Chiana Valley, Tuscany (Malat-
esta, 1964) and in the Gubbio Basin, Umbria (Esu 
& Girotti, 1991). In the case of the basins of central 
Italy, a subsequent climatic deterioration seems to 
be due to the extinction of the aforementioned ar-
chaic species and the disappearance of D. polymor-
pha, a species indicative of hot-humid periods in 
Czechoslovakia (Ložek, 1964) and therefore in our 
latitudes already tending to cool, a species that will 
reappear in a recent interglacial and then reappear 
in Italy in historical times by human work. 
 
 
CONCLUSIONS 
 

The zebra mussel is the most widely studied and 
monitored non-indigenous mollusc (Cianfanelli et 
al., 2007). This species is included in the well-
known list of “100 most harmful invasive species” 
compiled by experts from the International Union 
for Conservation of Nature (Marsden, 2021), and 
its negative impacts on the ecosystem and espe-
cially its economic damage are well known. The 
ability to attach to solid substrates and the free-
swimming larval stage, along with the ability to 
exist in a wide range of environmental conditions 
and high fertility, made zebra mussel an extremely 
successful invader (Orlova & Feneva, 2018). This 
species with dangerous invasive characteristics is 

now considered an allochthonous species in Eu-
rope, but actually, it was very widespread in this 
area during the last interglacial period, as shown by 
fossil evidence. With the advance of the ice of the 
Würmian glaciation, it would have been progres-
sively moved and forced to survive only in some 
areas of the Aralo-Caspian Basin (Giusti & Oppi, 
1972). Only when the anthropogenic traffic now 
carried out with fast means and able to travel over 
large distances, made it possible, D. polymorpha 
manage to regain the original area and go even fur-
ther. 
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