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ABSTRACT

DE KOCK, K. N., JOUBERT, P. H. & PRETORIUS, §. J., 1989. Geographical distribution
and habitat preferences of the invader freshwater snail species Lymnaea columella (Mollusca: Gastro-
poda) in South Africa. Onderstepoort Journal of Veterinary Research, 56, 271-275 (1989).

The present geographical distribution of Lymnaea columella, as recorded in the National Fresh-
water Snail Collection, is described and discussed. It a pears that L. columella is the most successful
colonist of all the freshwater snail species in South Africa, and, together with Bulinus tropicus and
Lymnaea natalensis, it forms the most widely distributed freshwater snail species in the region.

Data regarding the 2 341 discovery sites of L. columella recorded by collectors during surveys are
analysed. L. columella cluster mainly in rivers or streams with perennial, slow flowing, or stagnant

freshwater with many plants and a mud substrate.

L. columella is regarded as a more effective intermediate host for the transmission of fascioliasis
than the indigenous snail species. The economical implications of this are discussed briefly in the light

of its success as an invader species.

INTRODUCTION

According to several sources (Van Eeden &
Brown, 1966; Brown, 1967; 1978; 1980), it is reason-
ably certain that Lymnaea columella was extremely
rare in South Africa before 1944. The species was
not mentioned by Connolly (1939), who thoroughly
revised the freshwater molluscs of South Africa from
extensive material collected by himself and many
other researchers. According to Brown (1980), how-
ever, this species had already been found in 1942 b
J. Omer-Cooper near Somerset West. Brown (1980
strongly suspected that this snail had been imEorted
with aquatic plants or fish, since the species is known
as a traveller that has become established in many
parts of the world with the aid of man.

By 1966, Van Eeden & Brown (1966) had already
pointed out that over the course of about 20 years L.
columella had succeeded in becoming one of the
most numerous snail species in many parts of South
Africa. They reported discovery sites in 132 loci (¥
square degrees) in South Africa and predicted that
the geographic distribution of L. columella will in-
crease considerably, owing to the completion of
several irrigation schemes which will change the
ecology of extended dry areas in South Africa.

In this paper we take a brief look at the geo-
graphic distribution of L. colurnella in South Africa
at present, i.e. about 2 decades after the investiga-
tion of Van Eeden & Brown (1966). The habitat
types and associated freshwater snail fauna will also
be discussed. In other parts of the world, L. colu-
mella plaz's an important role in the transmission of
Fasciola hepatica, and consequently, the economical
implications of its success as an invader species will
also be assessed.

METHODS

The data for this study were drawn from the data
base of the National Freshwater Snail Collection,
which encompasses information from 1956-1988.
Only collections of L. columella that contained suffi-
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cient information to localize the collection site on
the South African 1:250 000 topocadastral map were
included. From the more than 19 000 records in this
data base, only 2 341 collection sites of L. columella
satisfied this requirement.

RESULTS

The loci recorded in the National Freshwater Snail
Collection are indicated in Fig. 1. A distinction is
made between the 132 loci present in the Collection
at the time of the investigation by Van Eeden &
Brown (1966) and the 225 additional loci found since
1966.

Of the 2 341 collection sites of L. columella, 863
(36,9 %) were in rivers, 717 (30,6 %) in dams and
391 (16,7 %) in streams. The remaining 370 (15,8
%) came from a variety of other habitats, including
springs, vleis (swamps), marshes and other habitats
created by man, such as gravel quarries, cement and
galvanized iron reservoirs, cattle troughs and fish-
ponds.

As far as water velocity at the 2 341 collection
sites is concerned, 825 (35,2 %) were noted as stag-
nant, 738 (31,5 %) as slow flowing, 209 (8,9 %) as
fast flowing, while this information was omitted in
569 (24,3 ‘Vf) of the cases.

The various types of substrate and water condi-
tions at the collection sites as noted by the collectors
during the surveys are summarized in Tables 1 and 2.
The data in Table 1 indicate that L. columella was
found 422 times in a habitat of which the substrate
was predominantly muddy. In 200 cases, the sub-
strate was sandy/muddy and in 93 cases as sandy/
muddy, with rotting material. A muddy substrate
was encountered in the descriptions a total of 1 137
times, either alone or in combination with 1 or 2
other substrate types (Table 1).

The majority of recoveries were from clear, fresh,
perennial water sources (Table 2).

The vegetation at the 2 341 collection sites of L.
columella was noted by the collectors as plentiful in
1 210 (51,7 %) of the cases, sparse in 703 (30,0 %) of
the cases, absent in 21 (0,9 %p) of the cases, while no
information in this respect was given for 407 (17,4
% ) of the collections.

The diversity of freshwater snail species and the
number of times they were found in the same habitat
as L. columella is shown in Table 3.
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FIG. 1 Geographic distribution of Lymnaea columella in fsth square degree loci. The 132 loci recorded in the National Freshwater Snail
Collection at the time of the investigation by Van Eeden & Brown (1966) are represented by dots, while the 225 additional loci

found since 1966 are indicated by circles.

tat (Appleton, 1974), little is known about the popu-
lation dynamics of L. columella. During an experi-
mental investigation of the effect of constant tem-
perature on the population dynamics of several eco-
nomically important freshwater snail species (De
Kock, 1973), life tables for L. columella and L. nata-
lensis at a constant temperature of 26 °C have been
constructed. According to these findings, the innate
capacity of reproduction of L. columella (r,
2,17) was higher than that of L. natalensis (r,
1,8) and the mean cohort generation time (T =
4,67 fourteen day periods) was shorter than that of
L. natalensis (T = 5,0 fourteen day periods). This
implies that L. columella is theoreticalljly better able
than L. natalensis to establish itself in suitable habi-
tats, but should also under relatively unsuitable con-
ditions be able to increase its population size faster
and maintain this size longer. Van Eeden & Brown
(1966) also regarded the ability of L. columella to
exist on damp mud beyond the water’s edge not
occupied by any other species as another factor con-
tributing toward its success as a colonist.

The present investigation confirmed that L. colu-
mella succeeded in markedly extending the bound-
aries of its geographical distribution in South Africa,

.predicted by Van Ee« 1 & Brown (1966). Judged
by its higher reproduction rate and shorter genera-

b

tion time at 26 °C in the laboratory when compared
with L. natalensis, its ability to utilise a larger variety
of niches, and its successful dispersal over the past
few decades, L. columella can be expected to
achieve an even more extensive geographical distri-
bution than L. natalensis in future.

The introduction and extent of the distribution
that L. columella reached in Africa over the past 3 to
4 decades is, according to Brown (1980) a complica-
tion in the transmission of fascioliasis. In South
Africa L. columella was experimentally shown to be
susceptible to both liver ﬂuEe species Fasciola gigan-
tica and Fasciola hepatica (Brown, 1980). Brown
(1980) is furthermore of the opinion that the pre-
valence of fascioliasis has increased since the arrival
of this invader snail species. According to Brown
(1980), one of the possible reasons for the increase
may be that L. columella as a potential intermediate
host of F. hepatica is more widely distributed geo-
graphically than the traditional intermediate host
Lymnaea truncatula (Miller). L. truncatula is
limited to very specific habitats in the cooler parts of
the country and thus has a limited and very disconti-
nuous distribution. Another reason for the increase
in prevalence of fascioliasis is suggested by Brown
(1980), namely, that in his opinion, L. columella
causes more effective transmission of F. gigantica
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