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ABSTRACT

The study on the distribution, diversity and abundance of freshwater mollusc in Biase Local
Government Area was carried-out over a period of 3 months; July — September 2017. Mollusc were
collected using a mesh scoop method, then put in a well labelled plastic container and preserved
appropriately, before they were sorted and identified to species level in the laboratory using the
freshwater mollusc identification guide. A total of 652 individuals of freshwater mollusc belonging to
Ampullariidae, Thiaridae and Margaritiferidae families were observed through-out the study. Four
species of fresh water mollusc were observed namely; Lanistes ovum, Lanistes libycus,
Melanoides tuberculata and Margaritifera margaritifera. Ampullaridae family was the most
abundant (475 individuals), while the Thiaridae family was the least abundant (27 individuals).

*Corresponding author: E-mail: joseph.akan@yahoo.com;
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abundance and water quality.

Lanistes libycus was the most abundant species (290 individuals). The abundance of fresh water
mollusc varied across sampling stations. The Shannon Weinner, equitability and Margalef index
were generally lower than 1 and varied across all the sampling stations. The pH, temperature and
dissolved oxygen varied insignificantly across the 4 sampling stations at p>0.05. There is a need
for Government to enforce policies and laws against careless discharge of energies and waste into
the study area and over-exploitation of these resources, so as to restore the ecosystem back to its
normal quality, as well as prevent possible extinction of these resources. More of similar research
should also be carried out regularly, so as to monitor any possible improvement in terms of species

Keywords: Water quality; abundance; freshwater; mollusc and biase.

1. INTRODUCTION

Molluscs are soft-bodied invertebrates that show
a wide diversity of form on a basic body plan.
They are coelomate with a head, ventral
muscular foot, dorsal visceral hump mass and
mattle over the visceral hump which often
secrets calcareous shell [1]. Molluscs have been
and still are an important food source for
anatomically modern humans. However, there is
a risk of food poisoning from toxins which can
accumulate in certain molluscs under specific
conditions. About 80% of all known molluscs
species are gastropods (snails and slugs), 14%
Bivalvia and other 5 classes less than 2% [2]. In
healthy functional river systems, freshwater
mollusc alone number in millions (in terms of
numbers of individuals) and serve as an
important food source for other animals [3].

Molluscs are second only to arthropods in
numbers of living animal species. Freshwater
provides a thread of life and resources across
the planet. It has been described as the spark of
life that has allowed evolution and speciation to
flourish over millennial, through geographically
isolated and protected freshwater ecosystems
[4]. However, there is a more urgent concern to
develop baseline information about the current
patterns of diversity and distribution of freshwater
snails. This information forms the basis on which
to assess how freshwater ecosystems are being
directly changed over time by human activities,
for example by habitat modification, impacts of
pesticides on species physiology and community
structures [5,6,7].

Despite the fact that freshwater snails play an
important role in freshwater ecosystem some are
an intermediate host of diseases to humans and
animals [8]. Many freshwater mollusc is sensitive
to water quality or flow and is therefore good bio-
indicators of the environmental conditions of
aquatic system [9]. Mollusc habitat include all

types of freshwater bodies, ranging from small
temporary ponds, streams to large lakes and
rivers. Within each habitat, mollusc distribution
may not be the same and detection requires
examination of different sites, moreover,
snail densities vary significantly with the seasons

[5].

Freshwater mollusc contributes to nutrient
exchange and help maintain good water quality
by controlling algal blooms and cleaning
substrates for other benthic invertebrates [10].
Ecological investigation of freshwater mollusc
have shown that the population dynamics and
ecology of these animals depend on various
factors such as the physical geography of a
given area, land contours, soil composition, type
of bottom, soil sediment, climate change,
anthropogenic activities and physico-chemical
parameters such as temperature, PH and
dissolved oxygen [11]. They react strongly to
environmental changes, this makes them
suitable for studies on their relationship with the
environment [12]. The study was aimed at
investigating the diversity and distribution of
freshwater molluscs in Abini and Biakpan
communities of Biase, South-east Nigeria.

2. MATERIALS AND METHODS

2.1 Study Area

The study was carried out in Biakpan and Abini
villages of Biase local government area. Biakpan
and Abini villages in Biase local government area
are located in the Southern senatorial district of
Cross River State, Nigeria. Its geographical
coordinate are 5° 35' North, 7° 56’ East and its
headquarters is Akpet Central (Fig. 1). Biase
local government area has high mangrove
system and has a very large attachment
area of swamp ecology. They also have Red
mangrove (Rhizophora) and white mangrove
(Avicenia).



Usang et al.; AIR, 15(2): 1-12, 2018; Article no.AIR.41705

= 200 —

=
T Biakpan
Beach
|

AKWA IBOM STATE

= 19320

BIASE LGA

(lkpon
Block

==+ a0-01e

AKAMKPA
LGA

egend
4 Sampling_Stations.
® Communi ties
Stream
LGA Boundary = 19-2em
Road
River

Biase

T
2 1IE

Fig. 1. Map of Cross River State showing the study area
Source: Adapted from Nigeria shapefile, 2006 and google earth pro, 2015

Rainfall of about 350 mm occurs along the
coastal area, 120 mm to 200 mm rainfall
annually, with maximum precipitation occurring
from July-September. Ambient temperature
changes throughout the year (22.4-33.2°C) and
relative humidity is high (60-93%) [13]. The
common activities of the people are farming,
fishing and cutting of firewood [13].

2.2 Collection of Mollusc Samples

Sampling was carried out in 4 different
water bodies; 2 from Biakpan (Ubura River
and Abibia stream) and 2 from Abini (Uzin
Uwabutu stream and Edunak stream) areas
of Biase. Mollusc samples were collected
from each of the site once every month for
3 months; July — September, 2017 with the
help of the fishermen using a scoop net with Ion%
handle. Samples were collected within a 5m
area and 10 meters along the water body per
station for 30 minutes. The ones on the
macrophyte was handpicked with hand gloves
[14]. All snails collected were put in a well

labelled container with perforated lids and taken
to the laboratory for identification based on shell
morphology using [15] identification guide.

2.3 Physico-chemical Parameters of
Water

2.3.1 Surface water temperature

At each sampling station, surface water
temperature was measurred in-situ using a
mercury-in-glass  thermometer. The probe
was inserted at a depth of about 2 cm from
surface for 3 minutes and the reading taken in
degrees Celsius (°C).

2.3.2 pH

The pH was measured in-situ using an electronic
pocket pH meter, Metrohm Herisau E 520 model.
The glass probe of the meter was dipped into the
water at about 2 cm depth and the pH read
accordingly.



2.3.3 Dissolved oxygen (DO)

Dissolved oxygen was measured in-situ using a
Dissolved Oxygen meter. The probe of the meter
was inserted at about 2 cm from the surface of
the water for about 3 minutes and the dissolved
oxygen read accordingly to the nearest milligram
per litre (mg/L).

2.3.4 Determination of nhumerical abundance

Mollusc species were identified, sorted and
counted individually. The sum of each species
from each sampling station over the 3 sampling
months were added together in order to
determine the total abundance of each species
for each station.

2.3.5 Determination of relative abundance
%

The Relative abundance (%) of freshwater
mollusc species from Biase was calculated as
follows:

% RA =n (100)/N
Where; n = the total number of individuals for
each freshwater mollusc species.
N = the total number of individuals in
the entire freshwater mollusc.

2.3.6 Ecological diversity indices

Margalef’s index (d): is a measure of species
richness [16] and expressed as:

d= S-1
In (N)

Where:

S = number of species in samples.

N = total number of individuals in the sample

Inis the natural logarithm

Shannon and Weiner's index (H): is a

measure of species abundance and evenness. It
was calculated according to [17] as follows:

Ni Ni
H :ZWIOgZ W

Where;
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N = total number of individual in the sample
Ni = total number of individuals of species in the
sample

2.4 Statistical Analysis

Data obtained was subjected to descriptive
statistics for mean, standard deviation and range
values of water physico-chemical parameters.
Analysis of variance (ANOVA) was used to test
for the significance of difference in the physico-
chemical parameters of water between the 4
sampling stations using predictive Analytics
Software (PASW version 20). All analysis were
carried-out at 0.05 level of significance and at
their relevant degree of freedom. Also, co-
relation analysis was carried out so as to
evaluate the relationship between water quality
and freshwater mollusc abundance. All graphs
and charts were plotted with Microsoft Excel
(version 2013).

3. RESULTS

3.1 Abundance and Distribution of Fresh
Water Mollusc

The summary of the composition and distribution
of fresh water mollusc families and species from
Biase Local Government Area is shown in Table
1. A total of 652 individuals of fresh water
mollusc belonging to Ampullariidae, Thiaridae
and Margaritiferidae families were observed
through-out the study in Biase Local Government
Area.

Through-out the study, 4 species of fresh water
mollusc were observed namely; Lanistes ovum,
Lanistes libycus, Malanoides tuberculata and
Maragaritifera margatritifera, Family
Ampullariidae was represented by Lanistes ovum
and Lanistes libycus, Thiaridae family was
represented by Malanoides tuberculata, while
family Margaritiferidae was represented by
Maragaritifera margaritifera. Two classes of fresh
water mollusc were observed through-out the
study namely: Gastropoda and Bivalvia.
Gastropoda was represented by Lanistes ovum,
Lanistes libycus and Malanoides tuberculata,
while Bivalvia was represented by Maragaritifera
margaritifera (Table 1).

In terms of abundance and distribution,
Ampullaridae family was the most abundant,
having a total numerical abundance and relative
abundance of 475 and 73.0% individuals
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Table 1. Distribution and composition of fresh water Mollusc in Biase Local Government Area

S/N Fresh water Mollusc S1 %Ro S2 %Ro S3 %Ro S4 %Ro Total %Ro
Gastropoda
Ampullariidae
1. Lanistes ovum 91 33.45 14 8.28 25 21.36 55 58.51 185 28.37
2. Lanistes libycus 27 9.92 148 87.57 90 76.92 25 26.59 290 44 .47
118 43.37 162 95.80 115 98.28 80 85.10 475 73.00
Thiaridae
3. Melanoides tuberculata 9 3.30 2 1.18 2 1.70 14 14.89 27 4.00
9 3.30 2 1.18 2 1.70 14 14.89 27 4.14
Bivalvia
Margaritiferidae
4. Margaritifera margaritifera 145 53.30 5 2.95 - - - - 150 23.00
145 53.30 5 2.95 - - - - - -
Number of species 4 4 3 3
Total number of Individuals 272 99.9 169 99.9 117 99.9 94 99.9 652 99.9
Shannon Weinner Index 1.044 0.479 0.601 0.949
Margalef Index 0.535 0.584 0.420 0.440

Where: S1 = Ubura River; S2 = Abibia Stream; S3 = Uzin Uwabutu Stream; S4 = Edunak Stream
%Ro = Relative Abundance



respectively, followed by Margaritiferidae with
150 individuals and 23.0% in relative abundance,
while the Thiaridae family had as little as 27

individual and 4.0% abundance (Fig. 2).
The most abundant fresh water mollusc
species in Biase Local Government Area

according to the study was Lanistes libycus,
having a numerical abundance of 290 (44.47%
abundance), followed by Lanistes ovum with a
numerical abundance of 185 (28.37%
abundance). The least abundant species of fresh
water mollusc through-out the study was

Melanoides tuberculata, having a numerical and
relative abundance of 27 and 4.00% respectively
(Fig. 3). In terms of distribution of fresh water
mollusc classes, Gastropoda was the most
dominant, with a numerical abundance of 502
individuals (77% abundance), while Gastropoda
abundance)

had just 150 individuals

(Fig. 4).

(23%
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The distribution of fresh water mollusc across
sampling stations showed that Ubura River
(Station 1) had the highest number of fresh water
mollusc with 272 individuals, followed by Abibia
stream (station 2) with 169 individuals, then Uzin
Uwabutu stream (station 3) with 117 individuals
and finally Edunak stream (station 4) with 94
fresh water snail individuals in that order, making
up a total of 652 individuals of fresh water
mollusc (Table 1).

The Shannon weinner diversity indices of fresh
water mollusc from Biase Local Government
Area were 1.044, 0.479, 0.601 and 0.949 for
Ubura River, Abibia Stream, Uzin Uwabutu
Stream and Edunak stream respectively. The
Margalef diversity indices were 0.535, 0.584,
0.420 and 0.440 for Ubura River, Abibia Stream,
Uzin Uwabutu Stream and Edunak stream
respectively (Table 1).

Fig. 2. The relative abundance of the fresh water mollusc family from Biase Local Government
Area
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Fig. 3. Numerical abundance of fresh water mollusc in Biase Local Government Area
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Fig. 4. The relative abundance of fresh water mollusc classes from Biase Local Government
Area

3.2 Physico-chemical Parameters of

Water

The summary of the physico-chemical
parameters of water from Biase Local
Government area is shown in Table 2. At Ubura
River (station 1), the pH of the water ranged from
5.44 — 6.39, with a mean and standard deviation
of 5.793 + 0.519, while temperature ranged from
28.70 — 29.50°C, with a mean and standard
deviation of 29.166 + 0.416°C. The dissolved
oxygen (DO) of water ranged from 3.60 — 5.00
mg/L, with a mean and standard deviation of
4.100 £ 0.781 mg/L (Table 2).

At Abibia stream (station 2), the pH of the water
ranged from 5.11 — 6.45, with a mean and
standard deviation of 5.643 = 0.710, while
temperature ranged from 29.00 — 30.20°C, with a
mean and standard deviation of 29.500 =+
0.624°C. The dissolved oxygen (DO) of water
ranged from 3.90 — 4.00 mg/L, with a mean
and standard deviation of 3.966 * 0.057 mg/L
(Table 2).

At Uzin uwabutu stream (station 3), the pH of the
water ranged from 5.10 — 6.44, with a mean and
standard deviation of 5.836 * 0.679, while
temperature ranged from 28.80 — 29.90°C, with a
mean and standard deviation of 29.300 +
0.556°C. The dissolved oxygen (DO) of water
ranged from 3.70 — 5.20 mg/L, with a mean
and standard deviation of 4.600 + 0.793 mg/L
(Table 2).

At Edunak stream (station 4), the pH of the water
ranged from 5.06 — 6.08, with a mean and
standard deviation of 5.730 + 0.580, while
temperature ranged from 29.01 — 29.70°C, with a

mean and standard deviation of 29.403 =+
0.355°C. The dissolved oxygen (DO) of water
ranged from 4.50 — 5.00 mg/L, with a mean
and standard deviation of 4.766 + 0.251 mg/L
(Table 2).

The distribution of the water physico-chemical
parameters in Biase Local Government Area is
shown in Table 2. The physico-chemical
parameters of the water varied across the
different sampling stations. From the statistical
point of view, the pH, temperature and dissolved
oxygen varied insignificantly across the four
sampling stations at p>0.05. Through-out the
study, the pH ranged from 5.06 — 6.45, with a
mean and standard deviation of 5.750 + 0.540,
while temperature ranged from 28.70 — 30.20°C,
with a mean and standard deviation of 29.342 +
0.445°C. The dissolved oxygen (DO) of water
ranged from 3.60 — 5.20 mg/L, with a mean and
standard deviation of 4.358 + 0.599 mg/L (Table
2). The pH and dissolved oxygen values were all
above the WHO permissible limit, but water
temperature was within the acceptable range
(Table 2).

3.3 Relationship between Fresh Water
Mollusc Species and Physico-
Chemical Parameters

The summary of the relationship strength
between the abundance of fresh water mollusc
species and physico-chemical parameters of
water is shown in Table 3. Lanistes ovum had a
weak positive relationship with pH, having a r-
value of 0.41. Lanistes ovum had a negative
strong relationship with temperature, having a r-
value of -0.78, but had no relationship with
dissolved oxygen (Table 3).
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Table 2. Mean, Standard deviation, Ranges of the Physico-chemical Parameters of Water from Biase Local Government Area

Physico-chemical Ubura River Abibia Uzin Uwabutu Edunak Stream Mean WHO

Parameters Stream Stream Limit

pH 5.793 +0.519% 5.643 +0.710% 5.836 + 0.679% 5.730 + 0.580° 5.750 £ 0.540 6.0-8.5
(5.44 — 6.39) (5.11 — 6.45) (5.10 — 6.44) (5.06 — 6.08) (5.06 — 6.45)

Temperature (°C) 29.166 + 0.416° 29.500 + 0.624% 29.300 + 0.566° 29.403 + 0.355% 29.342 + 0.445 <40
(28.70 — 29.50) (29.00 — 30.20) (28.80 — 29.90) (29.01 —29.70) (28.70 — 30.20)

Dissolved oxygen 4100 +0.781% 3.966 + 0.057° 4.600 + 0.793% 4.766 +0.251° 4.358 £ 0.599 >6

(mg/1) (3.60 — 5.00) (3.90 — 4.00) (3.70 — 5.20) (4.50 — 5.00) (3.60 —5.20)

Values are in Mean + Standard deviation
Ranges are in Parenthesis ( )
Difference significant at p<0.05
Values with different superscript are significantly different

Table 3. Relationship between fresh water mollusc species and physico-chemical parameters of water

Physico-chemical L. ovum against Physico- L. libycus against M. tuberculata against M. margaritifera

Parameters of water chemical Parameters Physico-chemical Physico-chemical Parameters  against Physico-chemical
(r-value) Parameters (r-value) (r-value) Parameters (r-value)

Ph 0.14 -0.54 0.07 0.33

DO - 0.01 -0.48 0.46 -0.47

Temperature -0.78 0.65 - 0.21 -0.81

Co-relation rating:

0.75 - 0.99 (Strong relationship)
0.50 — 0.74 (Slightly strong relationship)
0.1 —0.49 (Weak relationship)
0.01 —0.09 (No relationship)



Lanistes libycus had a negative slightly strong
relationship with pH (r = -0.54), but had a positive
slightly strong relationship with temperature (r =
0.65). Malenoides tuberculata had a weak
relationship with dissolved oxygen (DO) (r =
0.46), but had no relationship with pH (r = 0.07).
Margaritifera  margaritifera had a weak
relationship with pH (r = 0.33) and DO (r = -0.47),
but had a negative strong relationship with
temperature (r = -0.81) (Table 3).

4. DISCUSSION

Freshwater mollusc are an integral part of the
complex web of life that supports biodiversity
[18]. They play a vital part in cycling of nutrients,
functioning of decomposers. They form very
important ecological communities and are both

economically and medically beneficial [19].
Native freshwater mollusc provide important
ecosystem  services and are powerful

management tool for maintaining and reclaiming
water quality [19]. They form a vital link in food
chain and also improve water quality by straining
out suspended particles and pollutants.

In the present study, a total number of 652 fresh
water mollusc individuals were collected through-
out the study, which was by far lower than that
reported by [20], who reported a total of 2230
fresh water snails while they were studying the
distribution and abundance of freshwater snails
in Eleyele Dam, Ibadan, South-east Nigeria. The
difference in the numerical abundance of fresh
water mollusc in the two compared studies could
be due to the difference in study period, study
duration, study area, study area quality and food
availability. The low numerical abundance of
freshwater mollusc could be an indication of
over-exploitation of these resources by man. The
5 species of gastropod reported by [21], the 31
species of freshwater mollusc reported by [22],
the 15 species of freshwater mollusc reported by
[23] and the 7 species of fresh water gastropods
reported by [24] were all higher than the 4
freshwater mollusc species and 3 gastropod
species observed in the present study. Also, the
freshwater species of mollusc (Lanistes ovum,
Lanistes libycus, Melanoides tuberculata and
Margaritifera margaritifera) observed in the
present study were totally absent from the
freshwater snails species reported by [25,23].
The differences in the number of species
observed and species composition in the
compared studies with that of the present study
could be due to differences in the distribution of
organic matter, sub stratum texture and current
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velocity [26], food supply [27] and geographical
area. The number of species of freshwater
mollusc observed was very low (4 species), and
this could be due to study techniques, number of
study sites or possibly geographical locations of
the study sites [28]. The most abundant species
of freshwater mollusc was Lanistes libycus (290)

followed by Lanistes ovum (185), then
Margaritifera margaritifera (150), while
Melanoides tuberculata occurred least (27),

indicating that the Lanistes species are more
suited to the ecosystem of the study area.

The distribution of freshwater mollusc in the
present study varied across the sampling
stations, with some stations having higher
abundance of freshwater mollusc, similar findings
was reported by [20]. The spatial distribution in
freshwater communities could be due to
topographical differences, terrestrial vegetation
and land use [29]. The Ubura River (station 1)
had the highest numerical abundance of
freshwater mollusc (272 individuals), while
Edunak stream (station 4) had the least
numerical abundance (94 individuals) and the
differences in numerical abundance could be due
to the difference in the distribution of organic
matter, sub stratum texture, current velocity [26,
27] and conditions of sampling stations.

The present study revealed low Shannon
Weinner and Margalef index across all the
sampling stations and this could be attributed
either to the study techniques or possibly
geographical locations of the study sites [28].
The Shannon Weinner and Margalef index in the
present study were all lower than one (1) except
for Shannon weinner index in Ubura River, and
according to water quality index, diversity indices
lower than 1 could be an indication of pollution of
the study area or over-exploitation of the fresh
water mollusc by man as shown by the unhealthy
water quality of the study area. The diversity
indices of freshwater mollusc varied across
sampling stations and this could be as a result of
the differences in topography, terrestrial
vegetation and land use [29].

The level of physico-chemical parameters in
water is an indication of water quality. The
present study revealed the variation in physico-
chemical parameters of water across the
different sampling stations. This could be due to
the variation in the level of human activities
across the sampling stations. The pH and
dissolved oxygen were all above the WHO
acceptable limit, but the temperature level was



within the WHO limit. This denotes that the study
area is contaminated due to human activities and
as such not safe for drinking. As a result, there is
need to improve the water quality by controlling
the level of human activities over time, while
continuously monitoring the study area. The
mean pH value in water for the present study is
lower, but the dissolved oxygen and temperature
were higher than that reported by [30,31].
These discrepancies in the physico-chemical
parameters in water for the different compared
studies could be due to the differences
in study area, geographical area, level of human
activities and intensity of heavy metal
contamination.

Generally, the relationships between the
numerical abundance of fresh water mollusc and
physico-chemical parameters of water were not
really very strong. Lanistes ovumn had a negative
strong relationship with temperature, denoting
that an increase in the temperature will lead to a
decrease in the numerical abundance of Lanistes
ovum. Also, the no relationship with dissolved
oxygen indicates that dissolved oxygen had no
influence on the abundance of Lanistes ovum.
Lanistes libycus had a negative slightly strong
relationship with pH, indicating that the increase
in the pH will lead to a slight decrease in
abundance of Lanistes libycus, also its positive
slightly strong relationship with temperature
indicates that an increase in the temperature
leads to a slight increase in the abundance of
Lanistes libycus. Malenoides tuberculata had a
weak relationship with dissolved oxygen (DO),
but had no relationship with pH; denoting that the
dissolved oxygen and pH had no real influence
on the abundance of Malenoides tuberculata.
Margaritifera  margaritifera had a weak
relationship with pH and DO, indicating that pH
and DO had no significant effect on the
abundance of Margaritifera margaritifera, but its
negative strong relationship with temperature
denotes that the increase in the temperature will
lead to the decrease in the abundance of
Margaritifera  margaritifera.  Generally, the
abundance of Margaritifera margaritifera and
Lanistes ovum were adversely influenced by
temperature increase.

5. CONCLUSION

In conclusion, the freshwater mollusc distribution
varied across sampling stations and had low
individuals and species abundance. The
Shannon Weinner, equitability and Margalef
index were generally lower than 1 and varied

10
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across all the sampling stations, indicating a
possible pollution of the study area. The physico-
chemical parameters of water varied across the
different sampling stations. The water from the
study area is unhealthy and unsafe for drinking.
The abundance of Margaritifera margaritifera and
Lanistes ovum were adversely influenced by
temperature increase. There is need to improve
the water quality by controlling the level of
human activities over time, while continuously
monitoring the study area.
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