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Abstract
This article focuses on the geographical distribution and habitats of the invader freshwater snail species Physa acuta as
reflected by samples taken from 758 collection sites on record in the database of the National Freshwater Snail Collection
(NFSC) at the Potchefstroom Campus of the North-West University. This species is currently the second most widespread
alien invader freshwater snail species in South Africa. The 121 different loci (1/16- degree squares) from which the samples
were collected, reflect a wide but discontinuous distribution mainly clustered around the major ports and urban centres of
South Africa. Details of each habitat as described by collectors during surveys were statistically analysed, as well as altitude
and mean annual air temperatures and rainfall for each locality. This species was reported from all types of water-bodies represented in the database, but the largest number of samples was recovered from dams and rivers. Chi-square and effect size
values were calculated and an integrated decision tree constructed from the data which indicated that temperature, altitude
and types of water-bodies were the important factors that significantly influenced the distribution of P. acuta in South Africa.
Its slow progress in invading the relatively undisturbed water-bodies in the Kruger National Park as compared to the recently
introduced invader freshwater snail species, Tarebia granifera, is briefly discussed.
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Introduction
Physa acuta was not mentioned in the monograph by Connollyi
(1939) after an in-depth revision of extensive mollusc material
collected by himself and many other researchers in South Africa.
Although the oldest record of Physa acuta in the National Freshwater Snail Collection (NFSC) dates back to 1954 from the
Umsindusi River (KwaZulu-Natal), the first report in print for
South Africa was established in 1964 by Van Bruggen (1964)
from a single locality in Pretoria. Since then it has invaded
many water-bodies in several river systems in South Africa
(Hamilton-Attwell et al., 1970; De Kock et al., 1989; Appleton,
2003) and is currently considered the second most widespread
alien invasive freshwater snail species in this country. In their
review of introduced freshwater snails worldwide, Madsen and
Frandsen (1989) concluded that the aquarium trade was probably to blame for the distribution of several of the common species, including P. acuta, a view supported by Appleton (2003) in
his account of the alien and invasive freshwater gastropods in
South Africa. Physa acuta which is widespread in water-bodies
of the old world may have originated in North America and has
become invasive on 4 continents (Appleton, 2003). According
to Dillon et al. (2002) the identification of a new-world cognate
has been complicated by the confused systematics and taxonomy of the Physidae in America and more than 40 species of
physids are currently recognised in the United States. However, in the course of their research these authors were unable to
detect evidence of reproductive isolation among six populations
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of snails from two continents and came to the conclusion that all
should be referred to the oldest available nomen, P. acuta. On
the strength of results of a taxonomic study by Hamilton-Attwell
et al. (1970), the 200 samples of Physidae on record in the database of the NFSC at that stage, were identified as P. acuta. The
remainder of the total number of 758 samples on record in the
database for this species were also subsequently identified as
P. acuta.
The first report in print of the presence of Aplexa marmorata,
another species of the physid family in South Africa, was by
Appleton et al. (1989) from specimens collected near Durban,
KwaZulu-Natal in 1986. According to Appleton (2003) it has
since then become widespread in the Durban area. The presence of A. marmorata was also established in 11 water-bodies in
surveys conducted in the Kruger National Park since 1995 (De
Kock and Wolmarans, 1998; De Kock et al., 2002; Wolmarans
and De Kock, 2006). According to Appleton and Dana (2005)
this invader species could have been introduced to Mozambique
a century earlier than its first discovery in South Africa. The
shell of A. marmorata can quite easily be confused with that of
P. acuta; however, the posterior end of the foot of A. marmorata
is darkly pigmented and pencil-like and its copulatory organ differs from that of P. acuta in that it does not have a conspicuous,
externally visible preputial gland (Appleton et al., 1989).
Extensive research has been done in South Africa on several
aspects of the biology of P. acuta (Appleton and Brackenbury,
1989; Appleton and Branch, 1989; Brackenbury and Appleton,
1991); Brackenbury and Appleton, 1993). The geographical distribution of this species in South Africa was reported by Hamilton-Attwell et al. (1970) and updated by De Kock et al. (1989).
By comparison with the freshwater snail genera Bulinus
and Biomphalaria which are well-known intermediate hosts of
human and animal diseases, P. acuta is rather innocuous having
no role in transmission of any significant snail-borne disease.
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