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ABSTRACT: This review presents the results of studies on the freshwater snail-trematode associations, carried
out in Europe since the beginning of the 20th century. The great number of synonyms of snail and trematode
specific names has made the cooperation between malacologists and parasitologists difficult. Here we provide
a survey of larval trematodes (cercariae) based on Central, North and Western European literature. Whenever
possible, the valid species name is provided, accompanied by synonyms, or just provisional names are used
making up the largest part of the list. Trematodes with a definitely unclear systematic status are indicated as
species incertae sedis. These include mostly trematodes which were attributed obviously erroneous names
with poor or no description of their morphology. Although the provisional names inflate the number of
trematode species and there are still many identification problems, we believe that this is another step in as-
sessing the trematode species composition in Europe which will help not only parasitologists but also
malacologists and contribute to their closer cooperation.
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INTRODUCTION

Freshwater snails play a crucial role in the life cycle
of digenetic trematodes. They provide these parasites
not only with resources for development and repro-
duction, but also constitute a means of transport by
which trematodes can reach their next host (LOCKYER
et al. 2004). This intimate association between snails
and their parasites has a long evolutionary history.
Most authors agree that trematodes were associated
with molluscs before they adapted to other hosts
(POJMAÑSKA & GRABDA-KAZUBSKA 1985, CRIBB et al.
2001). Most of the twenty thousand digenean species
known today (POJMAÑSKA et al. 2007) use snails as
obligatory first intermediate hosts. According to PON-
DER (1998) 66 digenean families are encountered

within Gastropoda, while only nine are found in Bi-
valvia and one in Scaphopoda. There are also reports
on the presence of digenetic trematodes in Annelida
(MARTIN 1952).

More intensive studies on the trematode infection
of freshwater snails have been conducted in Europe
since the beginning of the 20th century (¯BIKOWSKA
& NOWAK 2009). However, many species revisions and
introduction of new taxa caused serious difficulties
when attempting to compare results of different au-
thors. In this work we present information on
snail-trematode studies, with an attempt to order
these rich data for comparative purposes.
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EUROPEAN SPECIES OF FRESHWATER SNAILS AND THEIR NATURAL INFECTION
BY CERCARIAE

There is still much confusion concerning the sys-
tematic position and names of freshwater snails. The
present-day classification of molluscs, like that of
many other organisms, employs two different meth-
odologies. Classic studies are morphology- and
anatomy-based (CHERNOGORENKO-BIDULINA 1958,
PIECHOCKI 1979, PONDER & LINDBERG 1997,
JACKIEWICZ 2000), the alternative approach is genetic
(BARGUES & MAS-COMA 1997, BARGUES et al. 2001,
2003, GLÖER & MEIER-BROOK 2003). The efficacy of
the two methods has been recently compared by
PFENNINGER et al. (2006). Both methods recognise
parasites as very important factors inducing changes
in the hosts’ structure and function. Digenean inva-
sions can, for example, affect the shell morphology
(GORBUSHIN 1997, ¯BIKOWSKA & ¯BIKOWSKI 2005) or
genetic features of the snail hosts (COMBES 1999)
which may be an additional factor to consider when
studying molluscan phylogeny.

The family Lymnaeidae has for years been the
most intensively studied snail group in Europe. The
main reason for this interest is the importance of
lymnaeids in transmission of fascioliasis, and recently
also cases of swimmers’ itch. Planorbidae are the sec-
ond snail group of high importance in parasitological
studies; they include common pulmonate snail spe-
cies adapted to different types of water bodies. For
example, some members of this family – Planorbis pla-
norbis, Gyraulus rossmaessleri, Anisus leucostomus – are
extremely drought-resistant. This feature can play an
important role in transmission of those parasites that
can adapt to surviving inside their snail hosts during
adverse periods. However, infected individuals are
more often eliminated by parasites. Other families –
pulmonate Physidae and prosobranch Bithyniidae,
Viviparidae, Valvatidae, etc. – include (except Vivipa-
ridae) rather small-sized species, and studies on their
parasite fauna need special research methods, even
though some of these snails play an important part in
transmission of human parasites (e.g. Opisthorchis
felineus).

During the last hundred years various authors
used different synonyms of species names, and differ-
ent systems of mollusc classification. Nowadays, ac-
cording to FALKNER et al. (2001), GLÖER &
MEIER-BROOK (2003) and PIECHOCKI (2008), there
are 18 lymnaeid species known in Europe, which are
grouped into seven genera: Omphiscola, Galba, Myxas,
Radix, Stagnicola, Catascopia, Lymnaea. Nine of these
species are known as first intermediate hosts of Di-
genea. The list of parasites found in European species
of Lymnaeidae is presented in Table 1.

Parasitological information on digenean cercariae
in populations of different Planorbidae is relatively

rich (Table 2). However, similarly to lymnaeids, the
main difficulty in comparison of the records is the
large number of snail synonyms. According to PIE-
CHOCKI (2008), there are 45 species of the family
Planorbidae in Europe, but many of them are intro-
ductions from other continents. The adaptation of
both the immigrant host and the parasite or the estab-
lishment of a new snail-trematode association is often
a long-term process (¯BIKOWSKI & ¯BIKOWSKA 2009).
For this reason probably only 13 species of European
planorbids have been described as naturally infected
first intermediate hosts of digenean larvae.

The remaining two freshwater pulmonate families
have the smallest number of species in the European
fauna: Acroloxidae – 4, and Physidae – 5. Only Acro-
loxus lacustris, Physa fontinalis and Aplexa hypnorum
have been recognised as first intermediate hosts of
Digenea in Europe (Table 5).

Freshwater pulmonates seem to be better hosts for
trematode larvae compared to prosobranchs, because
of their explorative behavior and great tolerance to
water and oxygen deficit (MARSHALL & MCQUAID
1991). They are found on the bottom, near the sur-
face as well as on macrophytes in the water bodies,
and this makes them a more available target for inva-
sive miracidia.

Many data concerning prosobranch snails as first
intermediate hosts have accumulated during over one
hundred years of European studies on snail hosts of
Digenea. Bithyniidae are known to be the most
strongly exploited by Digenea within prosobranchs.
However, only two out of the ten bithyniid species liv-
ing in Europe are used as first intermediate hosts, al-
though the list of trematodes is quite long (Table 3).
Interestingly, particularly one species – Bithynia tenta-
culata – has been subject to parasitological studies.

Some authors (GURALNICK et al. 2004) have
emphasised the size of snail host as an important rea-
son for being used by numerous parasite species. The
family Viviparidae includes big and medium-sized
snails. From among the five species found in Europe,
the majority (four) have been found to carry
cercariae of different Digenea, and the number of
parasite species is relatively high (Table 4). Other
prosobranch families: Hydrobiidae and Valvatidae,
even though they include numerous taxa (Hydro-
biidae – 650 species and subspecies, Valvatidae – 12
species living in Europe) have been poorly studied as
key-hosts of digenean larvae (Table 4–5).

The above data show that much more attention
has been paid to studies on larval trematodes of pul-
monates than of prosobranch gastropods. Mainly the
families Lymnaeidae and Planorbidae have been in-
vestigated which results from the easier availability
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and high frequency of occurrence of these snails, es-
pecially the big-sized species: Lymnaea stagnalis and
Planorbarius corneus (PIECHOCKI 1979, JACKIEWICZ
2000, LOY & HAAS 2001, FALTÝNKOVÁ et al. 2007,
2008). Moreover, these two snail families are mostly
responsible for spreading of parasites which are im-
portant from the medical and veterinary point of
view. The interest in other snail species has been in-

consistent for a long time. Genera including
small-sized species (Anisus, Planorbis, Gyraulus, Physa,
Aplexa or Potamopyrgus) as well as those living in rivers,
streams or water-meadows have been particularly ne-
glected. Collecting a representative sample of such
species is often an arduous work because of the snail’s
minute size and specific habitat requirements.

CONCLUSIONS

Trematodes (Digenea) have intriguing life strate-
gies using animals from different vertebrate and in-
vertebrate groups as hosts to complete their life
cycles. Molluscs play a crucial role in the trematode
life cycles, harbouring the proliferative stages (sporo-
cysts, rediae) and stages responsible for further trans-
mission (cercariae). Thus by examining molluscs
(mainly gastropods) for their parasites we can easily
obtain information on trematodes present in the
studied ecosystems.

Many researchers dealing with cercariae gave new
names to already described species, simply because of
being unaware of the works of other authors (GALA-
KTIONOV & SKIRNISSON 2000). WIKGREN (1956), for
example, described some cercariae as Cercariae fennica
I-V, DUBOIS (1929, 1934) as Cercariae helvetica I-XXXIV
and SZIDAT (1923, 1924) as Cercaria A–C. Further-
more, besides the many trematode synonyms that
functioned in the parasitological literature during the
last one hundred years, there are also many unidenti-
fied species still bearing provisional names (see
Tables 1–5).

The investigations on the natural infestation of
freshwater snails by larval stages of Digenea, con-
ducted in Europe, has made it possible to compile in-
formation on the diversity of these parasites in the
populations of their first intermediate hosts. How-
ever, the complications connected with the systematic

position of trematodes and snails as well as frequent
instances of repeatedly describing the same species,
have caused difficulties when attempting to compare
data of various authors. The main consequence of us-
ing many synonyms is an unclear view of the digenean
biodiversity in the European populations of gastro-
pods which in turn discourages interdisciplinary
parasitological-malacological studies. Making an at-
tempt to order the rich literature information, we in-
tend to encourage experts in both disciplines to
co-operate. Much new, valuable information on the
host-parasite adaptation can be possibly gained and
the results can be used to assess the evolutionary in-
terrelationships between trematodes and their inter-
mediate hosts.

Here we present a survey of larval trematodes
(cercariae) based on the literature from Central,
Northern and Western Europe, from the period of
the last ca. 100 years. Whenever possible, the valid
name is provided (first column in the tables), accom-
panied by its synonyms (second column) or just pro-
visional names making up the largest part of the list.
Trematodes with a definitely unclear systematic sta-
tus are indicated as species incertae sedis. These in-
clude mostly trematodes which were attributed
erroneous, names with poor or no description of
their morphology.
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