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Abstract. Planorbella duryi, a thermophilic freshwater snail, has been increasingly found beyond its native range 
mainly due to releases related to the aquarium trade. This study reports the establishment of a novel P. duryi popula-
tion within a thermal spring in Juvignac (Herault, France), a recently documented aquarium dumping hotspot. All 
life stages of P. duryi were observed throughout our study, conducted from December 2023 to November 2024, which 
suggests a successful establishment. Morphological identification was confirmed by molecular analysis (DNA barcod-
ing). Additionally, an ectoparasite, identified as a member of the Chaetogaster limnaei species complex, was isolated 
from one P. duryi specimen, representing the first record in this host. Other parasites, such as digenean trematodes, 
were not observed. While current evidence suggests P. duryi poses minimal ecological threat in continental France due 
to its limited distribution and competitive disadvantages compared to native snails, ongoing aquarium dumping could 
facilitate further spread and introduction of associated parasites, potentially altering ecological dynamics.

Key words. Freshwater snail, aquarium trade, invasive species, DNA barcoding, parasites

ZooBank identifier. urn:lsid:zoobank.org:pub:70A783DB-61ED-4CBE-8966-59A21A151E71

DOI. https://doi.org/10.61733/jconch/4558

Introduction

Planorbidae is the most species-rich limnic pulmonate 
family among freshwater gastropods (Albrecht et al. 2006; 
Böhm et al. 2021), and Planorbella duryi (Wetherby, 1879), 
Seminole rams-horn, is a highly adaptable species of planor-
bid in both lentic and lotic waters (Alexandrowicz 2003). 
This species is endemic to Florida (USA), where it can 
be found in large numbers, particularly in the Everglades, 
which are characterized by a tropical savannah climate as per 

the Köppen classification (Pilsbry 1934; Appleton 1977). 
Due to its ease of care, high fertility, and appealing colours, 
P. duryi is a very popular aquarium snail (Vimpère 2004; van 
Leeuwen et al. 2025; Walker 2025). Releases and escapes 
linked to the aquarium trade have facilitated this species’ 
spread beyond its native range (Frandsen & Madsen 1979; 
Walker 2025). To date, P. duryi has been recorded from most 
of the Caribbean islands and numerous countries of Cen-
tral America, South America, Europe, Asia, and Africa (Ale
xandrowicz 2003; Seddon 2011; Saito et al. 2023; Nekhaev 
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et al. 2024; van Leeuwen et al. 2025). Notably, it was first 
recorded in thermal waters in continental (i.e. Metropoli-
tan) France (Vendée department) by Vimpère (2004).

Although P. duryi appears to be the most widely dis-
tributed planorbid species, data on its established or extin-
guished feral populations and their potential ecological 
impacts remain scarce. Their introduction in the early 1970s 
and 80s in Tanzania and Saudi Arabia as biological control 
agents for native snails, intermediate hosts for trematode 
parasites causing human schistosomiasis, together with later 
laboratory experiments have demonstrated low competi-
tion and dispersal abilities (Madsen 1990). Hence, once 
introduced and established outside their native range, P. 
duryi has mostly remained constrained to few sites (Pointier 
et al. 2005). More recently, Diéguez Fernández et al. (2022) 
found no evidence of negative effects on Guatemalan local 
fauna and flora but highlighted significant knowledge gaps. 
These knowledge gaps complicate any potential regulation 
of the trade of P. duryi and contribute to its exclusion from 
legal directives or conservation-related policies (Seddon 
2011; EEA 2025).

While conducting a study at a thermal spring in south-
ern France, recently documented as an aquarium dump-
ing hotspot ( Jamonneau et al. 2025; Prati et al. 2025), we 
encountered aquatic molluscs resembling P. duryi. Their 
identification was further confirmed through morpholog-
ical analysis and DNA barcoding using the cytochrome 
oxidase subunit I gene. An ectoparasite belonging to the 
Chaetogaster limnaei von Baer, 1827 species complex was 
also detected among examined specimens.

Material and Methods
Snails resembling Planorbella duryi were observed between 
December 2023 and November 2024 in the Fontcaude 
thermal park in Juvignac (Hérault, France; 43.6277°N, 
003.8119°E) while investigating feral populations of Poecilia 
reticulata (Peters, 1859) and Neocaridina davidi (Bouvier, 
1904). The site, a known aquarium-dumping hotspot, is fed 
by warm water from a thermal spring; therefore, water tem-
perature in its upper part remains above 20 °C throughout 
the year ( Jamonneau et al. 2025; Prati et al. 2025). In March 
2024, two individuals supposed to belong to P. duryi were 
collected with hand nets as per prefectural authorization 
(id: DDTM34-2024-05-14915). They were later morpho-
logically identified as per Glöer (2019), screened for endo- 
and ectoparasites, and molecularly identified.

As no endoparasite was visually detected, DNA was solely 
isolated from snails and an ectoparasite likely belonging to 

the genus Chaetogaster, using a modified salt-precipitation 
protocol (Grabner et al. 2015), and a COI fragment was 
amplified using the universal eukaryotic primers LCO1490 
and HCO2198  (Folmer et al. 1994). All PCR reactions and 
the PCR setting for the LCO1490-HCO2198 primers fol-
lowed Prati et al. (2024). PCR products of the snails and 
the ectoparasite were sent unpurified to Microsynth Seqlab 
(Germany) for Sanger sequencing using the LCO1490 
primer.

Raw sequences were quality-checked and edited using 
Geneious Prime v. 2025.0.2 (GraphPad Software LLC) 
and compared against GenBank records using BLASTN 
(https://blast.ncbi.nlm.nih.gov). Snails and ectoparasite 
sequences were aligned using the MAFFT v. 7.490 algo-
rithm with standard settings (Katoh et al. 2019). Maximum-
likelihood phylogenetic trees with bootstrap support values 
(1,000 replicates) were produced in IQ-Tree v. 2.4.0 (Minh 
et al. 2020) using the TVM+F+G4 substitution model for 
snails and GTR+F+I for ectoparasites, both based on Bayes-
ian Information Criterion (BIC) scores. The respective 
outgroups were Bulinus tropicus (Krauss, 1848); GenBank 
access number OP233088) and Chaetogaster suzensis Vivien 
et al. 2024 (PP996437). The names and circumscription of 
the genus Planorbella follow Rempel (2021) and Nekhaev 
et al. (2024), while those of Chaetogaster follow Vivien et al. 
(2024).

Results
The collected snails showed morphological traits pointing to 
Planorbella duryi: translucent, brown shell, coiled in a plane 
with a flat left side and a deeply umbilicate right side (Fig. 1). 
This allowed us to exclude native planorbid species (Glöer 
2019). Morphological characteristics were corroborated by 
molecular identification; all sequenced snails belonged to 
the same haplotype of P. duryi, which showed 99.67% sim-
ilarity to an individual (MF458795) previously collected 
in the Durance River in south-eastern France (Corse et al. 
2017) (Fig. 2A). The detection of uninterrupted presence of 
the snail between December 2023 and November 2024, as 
well as the observation of individuals in all life stages, indi-
cate that P. duryi has established a self-sustaining population 
in the thermal park in Juvignac. 

The ectoparasite, isolated from inside the shell of one of 
the two P. duryi examined, was not morphologically iden-
tified at species level since taxonomy of the genus  Chaeto
gaster remains partially unresolved (Smythe et al. 2015; 
Vivien et al. 2024). Nevertheless, molecular identification 
indicated that the ectoparasite belongs to the Chaetogaster 
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limnaei species complex and showed 98.97% similarity to 
an individual (KF952350) previously isolated from Physella 
gyrina (Say, 1821) (Physidae) from the United States. The 
phylogenetic position of the isolated ectoparasite indicates 
it belongs to an ectosymbiont lineage sensu Smythe et al. 
(2015).

Discussion
The presence of Planorbella duryi in continental France is 
not a novelty. To date, the only confirmed feral population 
is that found in the outflow of an ornamental fish farm in 
the Department of Vendée (Vimpère 2004). There, as well 
as in the Fontcaude thermal park in Juvignac, water comes 
from a natural subterranean thermal spring. While there are 
no updates on its whereabouts since the abovementioned 
publication, the fish farm is still operating. If the warm-water 
outflow has not been interrupted over the last 20 years and 
no eradication measures have been implemented, the snails 
may still be there.

Subsequent observations of P. duryi have been reported in 
continental France, but the amount of information provided 
is scarce. For instance, Bertrand (2020) noted the presence 
of the species during a malacological survey conducted 
between 2003 and 2013 in the Bois de Païolive Natura 2000 
site in southern France, Department of Ardèche. However, 
there is no information on when and how many times P. duryi 
was detected over the course of the sampling campaign. Nor 
were information on its establishment and confirmation of 
its identification through molecular analyses provided. On 
the other hand, molecular identification was provided for 
four P. duryi individuals mislabelled as Planorbarius corneus 
(Linnaeus, 1758) collected in the Durance River, southern 
France, while sampling construction materials for metabar-
coding libraries (Corse et al. 2017). Similarly, there was 
not any information regarding a possible establishment. 
It is important to note that P. duryi has also been found in 
garden centres in France (Beckmann 1987; V. Prié unpub-
lished data, in Montpellier), although these environments 
cannot be considered as natural habitats. Therefore, apart 
from the first population of P. duryi in France, recorded by 

1 cm

Figure 1. Planorbella duryi specimen from the thermal park of Juvignac. © Jean-François Cart.
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Vimpère (2004) several years ago and whose current status 
is unclear due to the lack of recent data, the only certainly 
known feral population in the country is the one mentioned 
in this article.

In continental France, formerly as well as currently estab-
lished P. duryi populations appear, until now, to be restricted 
to thermal waters, which aligns with the species’ thermo-
philic nature. Nonetheless, the aforementioned observa-
tions suggest that populations may also exist in colder water, 
at least temporarily (i.e. during the warmest months) or in 
proximity to anthropogenic structures such as low-head 
dams, which can locally increase water temperature (Zaidel 
et al. 2021; Bois et al. 2023). This suggests that an increase 
in established populations of P. duryi across continental 
France and neighbouring countries may occur in the fore-
seeable future, especially as Western Europe is one of the 
fastest warming regions at mid-latitudes (van Oldenborgh 
et al. 2009) and as aquarium dumping remains a common 
practice (Brown et al. 2025). However, P. duryi is unlikely to 
become a non-native invasive species of economic or eco-
logical concern in continental France, even when suitable 
habitats are available, due to its poor competitive perfor-
mances against other snails (Pointier et al. 2005; Diéguez 

Fernández et al. 2022. Nevertheless, like other planorbids, 
P. duryi is a known host for several parasites that might even-
tually be co-introduced and may potentially persist in the 
environment, even if the host does not (Sharp 2008; Sim-
berloff et al. 2013). Within this context, digenean trema-
todes is a group of particular concern.

Digenean trematodes are among the most common par-
asites found in P. duryi (Sharp 2008). Although medically 
relevant trematode species are not known from this host, 
trematodes can play an important role in ecosystems as they 
regulate host population dynamics and play an essential 
role in food web functioning (Morgan et al. 2002; Kuris et 
al. 2008). However, due to an exiguous sample size, surely 
insufficient in this study to detect low-prevalence infections, 
no infections were detected. Interestingly, an ectosymbiont 
belonging to the C. limnaei species complex was detected in 
one of the specimens sampled. Its presence may have further 
contributed to the apparent absence of trematode infection, 
as this ectosymbiont is known to feed on trematode cer-
cariae and could exert a protective effect on infected snails 
(Zimmerman et al. 2011; Muñiz-Pareja & Iturbe 2018). 

The C. limnaei species complex comprises cosmopoli-
tan freshwater oligochaetes which have been reported in 

Figure 2. Maximum-likelihood phylogenetic trees. A, Planorbella duryi. B, Chaetogaster limnaei species complex. Grey dots represent 
bootstrap support values above 90%. Sequences obtained in this study are indicated in bold. Abbreviations: Canada (CA), China (CN), 
France (FR), Iceland (IS), Iran (IR), Japan ( JP), Kenya (KE), Mexico (MX), Portugal (PT), Russia (RU), Sweden (SE), Switzerland 
(CH), United States (US), and Zimbabwe (ZW).

OP233088 Bulinus tropicus (KE)
MG422674 Helisoma anceps (CA)

KP101090 Planorbella trivolvis (US)
KF958031 Planorbella campanulata (US)
MW889961 Planorbella pilsbryi (CA)

MH087568 Planorbella duryi (US)
OR393602 Planorbella duryi (RU)
OR393603 Planorbella duryi (RU)
MF458792 Planorbella duryi (FR)
PX232731 Planorbella duryi (FR) 
PX232730 Planorbella duryi (FR) 
MF458795 Planorbella duryi (FR)
MH087626 Planorbella duryi (US)
MH087675 Planorbella duryi (US)
AY651208 Planorbella duryi (US)

KY514384 Planorbella duryi (US)
OR393604 Planorbella duryi (RU)
OR400926 Planorbella duryi (RU)
OR393601 Planorbella duryi (RU)
MW205967 Planorbella duryi (ZW)
OP948164 Planorbella duryi (JP)
OP948165 Planorbella duryi (JP)
EF012174 Planorbella duryi (MX)
KT280432 Planorbella duryi (IR)
PV555439 Planorbella duryi (PT)
PP824149 Planorbella duryi (PT)0.02

PP996437 Chaetogaster suzensis (CH)
PP996444 Chaetogaster sorgensis (CH)

PP996430 Chaetogaster fluvii (CH)
PP996448 Chaetogaster fluminis (CH)
PP996446 Chaetogaster communis (CH)
PP996447 Chaetogaster langi (CH)

MW888772 Chaetogaster limnaei (CN)
MW888773 Chaetogaster limnaei (CN)
MK837023 Chaetogaster limnaei (IS)
OQ309214 Chaetogaster limnaei (SE)

KF952350 Chaetogaster limnaei (US)
PX232729 Chaetogaster limnaei (FR)
OQ281710 Chaetogaster limnaei (CA)
KF952311 Chaetogaster limnaei (US)
KF952346 Chaetogaster limnaei (US)
OQ281726 Chaetogaster limnaei (US)
AF534834 Chaetogaster limnaei (US)
OQ281711 Chaetogaster limnaei (CA)
KF952315 Chaetogaster limnaei (US)
OQ281712 Chaetogaster limnaei (CA)
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OQ281729 Chaetogaster limnaei (US)0.04A B
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more than 40 species of freshwater snails from at least 10 
families, including Planorbidae (Fried et al. 2008; Smythe 
et al. 2015). However, to our knowledge, this study is the 
first record of any C. limnaei species complex infection in P. 
duryi. This oligochaete occurs in two forms: a “commensal” 
ectosymbiotic form, found in our samples, and a parasitic 
form. The ectosymbiotic form lives on the outer surface or 
just inside the snail shell, primarily feeding on planktonic 
organisms such as diatoms, rotifers, and trematode cer-
cariae, but it is also suspected to feed on the host mantle 
tissue and is known to negatively impact growth in heavily 
infected hosts (Höckendorff et al. 2015). The parasitic form 
is found in the renal system of the host, where it feeds on 
kidney cells (Smythe et al. 2015). Smythe et al. (2015) also 
demonstrated that different lineages within the C. limnaei 
species complex exert lineage-specific effects on the snail 
hosts. Hence, this ectosymbiont might have varying impacts 
on other snail species cohabiting with P. duryi, possibly 
influencing interspecies dynamics within the community.

Our finding further highlights an ongoing practice of 
aquarium dumping on the site. However, we do not expect 
P. duryi to expand into nearby waterbodies (such as the 
Mosson River) due to thermal constraints. While P. duryi 
spread might be limited, that of potential exotic parasites 
introduced alongside the host, such as digenean trematodes, 
might not be so restricted and may lead to unexpected con-
sequences.
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