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Abstract

The knowledge about the population dynamics of freshwater snail interme-
diate host and their roles in disease transmission is little known in Bayelsa
State. This study investigated the species composition of fresh water snail in-
termediate host in Amassoma community and the Niger Delta University
Campuses during August 2019-October 2019 across five locations (Main
campus Hostel, E.T.F Building, Ogboebi-Ama, Efeke-Ama, Ogbopina). Snails
were collected from the water bodies with the aid of a scooping net and hand
picking. The morphological identification of the snail intermediate host fol-
lowed standard procedures. From the result, five hundred and seventy-one
freshwater snails belonging to four genera and five species were recorded.
The presence of Lymnae and Bulinus in the locations highlights foci for fasci-
oliasis and schistosomiasis. The presence of Melanoides spp. is novel in
Bayelsa State. The public health implications of these snails have called for
timely control intervention.
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1. Introduction

Fresh water snails (family: Planorbidae) are intermediate hosts of several snails
borne diseases of human and veterinary importance [1]. In Africa alone, >350
species of fresh water snail intermediate host of medical and veterinary impor-

tance have been estimated [2]. Common among the fresh water snail hosts are;
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Biomphalaria which serves as intermediate hosts for Schistosoma mansoni, Bu-
linus globossus as the intermediate hosts for Schistosoma haematobium, and .
intercalatum; Oncomelania serves as the intermediate host for Schistosoma ja-
ponicum [3]. Importantly, Melanoides spp. alone serves as intermediate host for
more than 6 diseases in mammals and humans [4]. These diseases include Angi-
ostrongyliasis, Clonorchiasis, Fascioliasis, Fasciolopiasis, Opisthrochiasis, Para-
gonimiasis and Schistosomiasis. The snail borne parasites are transmitted
through contact with parasite contaminated water body [5]. Environmental
modification and poor drainage system are factors that increase the density of
the snail intermediate host, while lack of health education on the choice of water
body for recreational purposes predisposes people to the risk of the infection [6].
More than 207 million people representing 85% of those who live in endemic
area of Africa, are infected with snail borne infections and over 700 million
people in 76 countries are at risk of infection. In Nigeria, the population density
of the snail intermediate host has been studied [7] [8] [9] [10]. The prevalence of
fresh water snail intermediate host has been reported in Yenagoa metropolis
[11]. However, there is no available literature that has described the population
dynamics of fresh water snail in Amassoma community and Niger Delta Univer-
sity in a single report. Amassoma is the host community of the Niger Delta Uni-
versity, Bayelsa State. The population of students within and outside the com-
munity has increased as the age of the university increases. The several envi-
ronmental modifications within the school premises have created a favorable
breeding ground for fresh water snails. The knowledge about the population and
species composition of fresh water intermediate host in an environment that is
experiencing human population expansion is a basic pre-requisite for initiating
control intervention of snail borne diseases [12]. However, the information on
the population dynamics of fresh water snails is not known by the Niger Delta
University and its environment. This is a novel investigation on species compo-
sition of fresh water snails’ intermediate host in the Niger Delta University and
Amassoma Community. The result of the study shall establish the current status
of snail intermediate host in Amassoma community. The result can also possibly
advise the community leader, and the Niger Delta University in Amassoma
community the need to develop and implement long-term control strategy

across the different location in the community.

2. Materials and Methods
2.1. Study Area

Amassoma community (4°57' - 4°58'N and 16°9' - 6°10'E) is an ancient commu-
nity in the Southern Ijaw Local Government Area of Bayelsa State. It is 20 kilo-
meters from Yenagoa, the state capital of Bayelsa State, Nigeria. The area has
humid semi-hot equatorial climate of the Af type of Koppen’s system. Detail of
the study location has been described [13]. The climate of the area is characte-

rized by a dry season (November-March) and wet season (April-October). The
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annual rainfall varies between 2500 - 3000 mm. Subsistent farming and fishing
are the two occupations engaged by the community. Farming is done by the fe-
males while fishing is predominantly a male occupation and is done intensively
at night. The main sources of water are rivers, rain and a few boreholes owned
by some individuals. Much of the area is permanently waterlogged thereby be-
coming conductive for proliferation of snail intermediate host. The vegetation is
fresh-water swampy forest. Settlement pattern is a clustered type and people are
confined to families and compounds. Some houses bear reminiscent of tradi-

tional architecture with mud walls and thatched roofs.

2.2. Methods of Snail Collection, Preservation and Identification
of Snails

Samples were all water bodies; gutter/drainage, excavation, water pool and riv-
er/stream. The water bodies were sampled for the presence of fresh water snails.
The snails were collected using two methods: scooping and hand picking. The
procedures for collection of snails followed standard procedures in Harman and
Berg [14]. The method used for sample collection depends on the depths and
sizes of the water bodies. The method of snail collection is shown in Figure 1.
The snails caught were preserved in plastic containers containing clay or sandy
soil and transported to the laboratory for macroscopic identifications. The iden-

tification of snails followed standard keys [15].

Figure 1. Method of the collection of snail samples.
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2.3. Data Analysis

Data entry was done using Microsoft excel and analysis was done using the SPSS
software version 20. Descriptive statistics were calculated for background va-
riables using simple percentages Relationship between variables was obtained
using ANOV A at confidence level of p = 0.05.

3. Results and Discussion

Five hundred and sixty-one fresh water snail intermediate hosts in 5 genera were
collected from five locations during August, 2019-October 2019. The snails’ ge-
nus was; Lymnae, Bulinus, Pila and Melanoides (Figure 2). The prevalence of
the snail species in order of increasing abundance as shown in Figure 3 are Bu-
linus globosus (14.8%), B. forskalii (0.12%), Lymnae natalensis (47.11%), Pila sp.
(5.43%) and Melanoides spp. (3.07%). The species composition varied across lo-
cations (Figure 4). Bulinus forskalii were exclusive in Ogboebi-Ama while
Lymnae natalensis were cosmopolitan across locations. Melanoides spp. were
abundance in all other locations except Ogboebi-Ama. Two microhabitats (Gut-
ter and Water pool) of the fresh water snails were identified in the Amassoma
community and the University campuses. Although, the fresh water snail
showed habitat preferences, its abundance varied significantly across the water
bodies (p < 0.05). The water pool was a repository for all kinds of snail species
collected while Lymnae natalensis and Melanoides were exclusive in the gutter
(Table 1).

(a) (b)

‘ ‘ $

(© (d)

Figure 2. Snail samples collected from the sample location. Aberpetural and Apertural:
(a) Pila; (b) Melanoides; (c) Lymnae natalensis; (d) Bulinus globossus.
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Figure 3. Over all prevalence of fresh water snail collected from Amassoma community
and Niger Delta campuses during.
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Figure 4. Prevalence of the snail species collected across locations.

Table 1. Species abundance by micro-habitat.

Species No. (%)

Microhabitat Bulinus Lymnaea Melanoides Bulinus Pl Total
ila
globosus natalensis spp. forskalii
Gutter - 142 (52.79%) 127 (72.57%) - - 269 (44.59)

Water pool 85(29.1) 127 (47.21%) 48 (27.42%) 1(100)  31(100) 292 (51.8%)

Total 85 269 175 1 31 561

The presence of the five snails’ intermediate host Bullins globosus, B. forskali,
Lymnae natalensis and Melanoides spp. is an indication that the Niger Delta
University school environment and Amassoma community can serve as a repo-
sitory for different kinds of snail intermediate host that transmit different types
of snail borne infections. The abundances of snails in a single environment have
been reported elsewhere [8] [16]. The spatial distribution of Bulinus globosus
and Lymnae natalensis around human environment in the study location hig-
hlighted their local risk of fascioliasis and urinary schistosomiasis. The abun-
dance of these snail species may be connected with the suitable water chemistry

of the environment. Although, the physiochemical analysis of the water body
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was not undertaken in this present study, several other studies have shown that
the abundances of fresh water snail in an environment are related to the velocity
of the water [17] as well as the sanitary situation of the water body [5].

The presence of Melanoides spp. within the school premises and in Amasso-
ma community is a novel report in Bayelsa State. Melanoides spp. is an interme-
diate host for several parasites such as Paragonimus westermani, Clonorchis si-
nensis, Angiostrongylus cantonensis, Haplorchis pumilio [18] [19] and may play
important roles in the transmission of different trematodes parasitic diseases in
human, fish and birds [20]. The Niger Delta University environment as well as
the Amassoma community has low table water, which became water log at the
onset of every raining season. These environments may therefore serve as a re-
pository for the outbreak and spread of snail borne diseases once an infection is

initiated.

4. Conclusion

This study has identified five fresh water snail: Bulinus globosus, B. forskalii,
Lymnae natalensis, Pila sp. and Melanoides spp. Bulinus globosus, B. forskalii,
Lymnae natalensis and Melanoides spp. have been reported elsewhere to be of
medical and veterinary importance. Their presence in the Niger Delta University
campuses and Amassoma community is an indicator for transmission when the
needed parasites are introduced into the environment. It is recommended
therefore that individual should take cognizance of the possibility of snail borne
infections in the community and redirect their water recreational activities.
Government and school authority should also make functional drainages within
the university environment so as to reduce the establishment of the snails borne
diseases in the university community in the nearest future. Further study should
also be carried out to establish snail borne infections in the snail and human

within and around the school campuses.
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