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Abstract
Marisa cornuarietis (Linnaeus, 1758) (giant ramshorn snail) is an aquatic snail of
the family Ampullariidae Gray, 1824, which are generally referred to as apple
snails. Several ampullariids, including M. cornuarietis, are invasive alien species
across several islands of the Caribbean, where they are associated with considerable
ecological and economic outcomes. During an aquatic snail assessment survey
conducted from May to June 2021, 153 giant ramshorn snails were collected from two
ponds and trenches exiting those ponds in the parish of St. Andrew, Jamaica. The
specimens were photographed and carefully identified using distinguishing morphological
features. Here we confirm the presence of the species in Jamaica and discuss potential
environmental, economic, and social implications of this invasive species.
Key words: ampullariids, giant ramshorn, Mollusca, apple snails, non-native species,
introduced species, invasive species

Introduction
Marisa cornuarietis (Linnaeus, 1758) (giant ramshorn snail) is an aquatic
mollusc, contained in the family, Ampullariidae Gray, 1824 (Cowie and
Thiengo 2003). These are operculate snails that are commonly referred to
as apple snails (Cowie et al. 2017). Ampullariids are shared among nine
extant genera (Pila Röding, 1798, Lanistes Montfort, 1810, Pomacea Perry,
1810, Marisa Gray, 1824, Asolene d’Orbigny, 1838, Saulea Gray, 1868,
Felipponea Dall, 1919, Afropomus Pilsbry & Bequaert, 1927 and Forbesopomus
Bequaert & Clench, 1937) and include about 200 species (Hayes et al. 2015;
Cowie et al. 2017). Several apple snails are recognised as invasive alien species,
primarily of the genera Pila, Pomacea and Marisa (Cowie et al. 2017).
Marisa cornuarietis is native to Colombia, Venezuela, Trinidad and
Tobago and the Amazon Basin regions of Brazil, Bolivia, and Peru (Guppy
1866; Appleton and Miranda 2015; Cowie et al. 2017). This species was
deliberately introduced to some countries, among them several Caribbean
islands, as a biological control agent of intermediate host species (primarily
Biomphalaria spp. and aquatic snails of the family Planorbidae Rafinesque,
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1815) of zoonotic schistosomes (Demian and Lutfy 1965, 1966), and for the
control of aquatic macrophytes (Seaman and Porterfield 1964). Marisa
cornuarietis is now a documented invasive alien species across several
Caribbean islands including, Puerto Rico (Harry and Cumbie 1956), Cuba
(Hunt 1958), St. Kitts (Ferguson et al. 1960), Hispaniola (Vargas et al.
1991), Guyana (Nguma et al. 1982) Martinique (Pointier 2001) and
Guadeloupe (Pointier and David 2004), while a non-peer-reviewed
suspected sighting was reported in Jamaica (iNaturalist 2020). Previously,
two other Ampullariids were reported locally, Pomacea fasciata (Roissy,
1805) and P. diffusa Blume, 1957 by Hales et al. (1993) and Hyslop (2011),
respectively. Here, we confirm the introduction of M. cornuarietis to
Jamaica and discuss the potential health and economic outcomes of this
invasive species.

Materials and methods
During an aquatic snail assessment conducted in the Parish of St. Andrew,
Jamaica (GPS coordinates: 18°01′16″N; 76°44′51″W and 18°01′25″N;
76°44′55″W), from May to June 2021, 153 specimens of M. cornuarietis
and a gelatinous mass containing eggs were collected. These samples were
obtained using a kick net and by hand from vegetation in two freshwater
ponds, and within trenches exiting those ponds. Juvenile specimens were
fixed and preserved in 95% ethanol, while eight adult snails were dissected
using a stereoscopic microscope following the methods of Arias and
Torralba-Burrial (2014). The specimens were photographed and identified
using the morphologically distinguishing features based on Linnaeus (1758),
Cowie and Thiengo (2003), and Arias and Torralba-Burrial (2014). A voucher
specimen of the species was deposited in the Department of Life Sciences’
Zoology Museum at the University of the West Indies at Mona, Jamaica.

Results
Snail shell characters
Individuals of M. cornuarietis collected in this study consisted of a coiled,
disc-shaped, flat shell with 3.5–4 whorls. The spire of adult samples was
not elevated above the body whorl (planorboid) (Figure 1A), and the shells
contained transverse striations that were pronounced near the apertures
(Figure 1A, B). The apertures were kidney-shaped of dextral orientation
and without any teeth. Adult specimens ranged from 33 mm to 41 mm in
width. Individuals collected in the study exhibited considerable polymorphism;
some individual’s shells were completely golden/yellowish (Figure 1A)
without any banding patterns while those of others were yellow to brown
ground colour with three to six dark brown bands (Figure 1B, C) on the
spines. The species exhibits significant sexual dimorphism: males had
relatively thicker shells with a rounded aperture, while females had thinner
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Figure 1. Marisa cornuarietis exhibits polymorphism; (A) shows that some individuals’ shells
are completely golden/yellowish and highlights the shell’s aperture (a), transverse striations (ts),
spire (s) and body whorl (bw), (B) shows individuals of yellowish-brown ground colour with
three to six dark brown bands (bb) on the spine of the shell and (C) shows the variety of
banding patterns on the spine of the shell.

shells with an oval-shaped aperture. These features are consistent with
Arias and Torralba-Burrial (2014).

Discussion
Ecological, health and economic implications
Marisa cornuarietis was likely introduced to Jamaica via the aquatic plants’
trade and/or via the pet/domestic aquarium trade with a subsequent
release/escape, similar to its introduction to parts of the United States of
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Figure 2. (A) shows a macrophyte community that was almost eliminated in a pond where M. cornuarietis was introduced, and
(B) shows a thriving macrophyte community in a neighbouring pond in which the species is manually controlled.

America and northern Spain (Howells et al. 2006; Rawlings et al. 2007;
Arias and Torralba-Burrial 2014). This species usually inhabits water
bodies of depths less than a meter, such as lakes, rivers, ponds, swamps and
irrigation systems (Ferguson and Palmer 1958). The giant ramshorn thrives
in warm waters with calcium concentrations above 25 mg/L (Ferguson and
Palmer 1958; Meir-Brook 1978), which characterises many freshwater
bodies in Jamaica. The discovery of several juvenile snails, a gelatinous
mass of eggs and well-developed shells of adult specimens suggest that the
species is reproductively active and that the physiochemical conditions of
the ponds are adequate for species survival and reproduction. Several
individuals were also observed migrating via the trenches exiting the ponds
– which is of concern as those individuals may eventually become
established in other locations.
The giant ramshorn feeds on a wide range of aquatic plant classes (Seaman
and Porterfield 1964; Neck 1984; Horgan et al. 2014), and its introduction
to new locations is known to reduce or eliminate macrophyte communities
(Jobin 1970). Here in the Americas, the species reduced the density of
water lettuce Pistia stratiotes Linnaeus, 1753 in Guadeloupe (Pointier et al.
1991). During our sampling in Jamaica, we observed that the macrophyte
population from one of the ponds containing the species was almost nonexistent (Figure 2A). Conversely, waterlily and Elodea Michaux, 1803
thrived in a neighbouring pond where the species was manually controlled
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(Figure 2B). While this short survey does not allow for definitive conclusions
on the impact of the invasive species on this macrophyte community, it is
cause for concern. Further studies would be necessary to assess its true
impact, as the reduction of macrophyte communities could negatively affect
native aquatic invertebrate food webs, reduce biodiversity, and alter habitats.
Marisa cornuarietis is also a predator of several aquatic invertebrates,
including other species of snails and their eggs (Cedeno-Leon and Thomas
1982; Hofkin et al. 1991; Pointier and Jourdane 2000). Peebles et al. (1972)
reported that the species reduced the population of a native aquatic species
of snail, Pseudosuccinea columella (Say, 1817) in Puerto Rico and Nguma et al.
(1982) reported that three gastropod species were eliminated from a dam
in Tanzania where the snail was introduced. Also, here in the Caribbean,
the species was used as a biocontrol agent in Guadeloupe and successfully
reduced densities of Biomphalaria glabrata Say, 1818 populations
(intermediate host of schistosomes) through competition and predation
(Pointier and David 2004). Phillips et al. (2010) also found the species to
adversely impact the endangered fountain darter, Etheostoma fonticola
Jordan & Gilbert, 1886, in Texas, USA. These authors reported that the
species consumed large numbers of fountain darter eggs. The introduction
of M. cornuarietis could, therefore also, negatively impact native freshwater
fish populations.
The species is also a known intermediate host of several species of
trematode parasites (Nasir et al. 1968; Nasir et al. 1969; Pinto et al. 2015).
Infected individuals could therefore transmit those parasites to native
mollusc species. While these trematodes are not of any known veterinary
or medical significance, generally trematode parasites are known to reduce
reproductive outputs, population densities and biomass of gastropod species
(Fredensborg et al. 2005; Martorelli et al. 2008).
Yousif and Lämmler (1975) and Yousif et al. (1980) found the giant
ramshorn susceptible under experimental conditions to infection with the
zoonotic parasite, Angiostrongylus cantonensis Chen, 1935. This nematode
is transmitted between rats and molluscs in its natural life cycle. Snails and
slugs are carriers of the infective larvae (L3) (Cowie 2013). Some animals
that prey on snails and slugs may obtain the L3 from infected individuals
but do not, themselves, permit any further development of the larvae
(Cowie 2013). Such are referred to as paratenic or transport hosts. They
include species of crustaceans, amphibians, reptiles and flatworms (Cowie
2013; Kim et al. 2013). Humans and other vertebrates may become
accidentally involved in the lifecycle of the species through the unintentional
or deliberate consumption of infected raw or poorly cooked molluscs,
infected paratenic hosts, or snail-slime-contaminated vegetables (Waugh et
al. 2005; Cowie 2013). Though not a conventional practice in Jamaica,
ampullariids are commonly consumed in some cultures. Ingestion of
Angiostrongylus cantonensis infected snails could result in potentially fatal
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eosinophilic meningitis or ocular angiostrongyliasis (Eamsobhana et al.
2009; Qvarnstrom et al. 2010). The parasite, A. cantonensis, is already
endemic to Jamaica and was previously reported locally as a causal agent of
human angiostrongyliasis (Barrow et al. 1996; Slom et al. 2002; EvansGilbert et al. 2014; Waugh et al. 2016). It is therefore important that future
studies assess the epidemiological risk of human infection, if any,
associated with the giant ramshorn snail in Jamaica.
The introduction of M. cornuarietis to Jamaica could also adversely
impact water grown plants of economic importance. Ortiz-Torres (1962)
found that the species fed on young rice seedlings in Puerto Rico which
resulted in considerable damage and, therefore, potential economic loss.
The introduction of the species is of concern as the Government of Jamaica
announced plans to revive rice cultivation on the island (JIS 2015).
The invasive potential of M. cornuarietis is considerable. Studies are
therefore required to assess its current local distribution, and programmes
should be implemented for its monitoring and control.
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