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Abstract
A study on the abundance, distribution and diversity of macro benthic invertebrates of Ikwo River,
Ishiagu, South-Eastern Nigeria was conducted from January to December, 2014 in five sampling stations
along the river to evaluate the water quality of the river. A total of 1381 macro benthic invertebrate
individuals from seventeen (17) taxa were recovered. Station 5 recorded the highest number with 12 taxa
while the abundance of individuals were highest at station 3 with 38.02%, followed by station 5 with
29.25% and the least being station 1 with 8.69%. The most abundant and dominant species encountered
was Melanoides tuberculata, which was distributed in all the stations, accounting for 93.8%, followed by
Lumbricus rubellus and Chironomus sp accounting for 1.1% each; while every other species collected
were each less than 1% of the total individuals. The Shannon-Wiener’s diversity index indicated a
maximum of 2.47 at station 5 (with less anthropogenic activities) compared to stations 3 and 2 with a
minimum Shannon-Wiener mean value of 0.00 and 0.45 respectively (with lots of anthropogenic
activities). The variations in taxa and number of individuals among stations were not significantly
different (P>0.05). Correlation analysis showed that there was a significant different in the species
abundance between the dry season and wet season. The low diversity, abundance and distribution
recorded were indicators of a poor water quality in Ikwo River. Hence, there should be strict measures in
regulating the discharges with particular emphasis on acid mine drainage (AMD) from the mining
operations that constituted pollution in the water body.
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1. Introduction
Studies on water quality management using benthic macro-invertebrates in evaluating the
impact of pollution in an aquatic environment have been reported [1-4]. Water qualities are
those physical, chemical and biological factors that influence species composition, diversity,
stability, production and physiological conditions of indigenous populations of a water body [5-6].
Benthic macro-invertebrate fauna are those organisms that live on or inside the deposit at the
bottom of a water body [7]. Benthic macro-invertebrates have been identified and the highest
species number recorded near tributaries due to the availability of food while the lowest are in
the impacted areas where there are pollution discharge and gravel excavation [8].
The occurrence and distribution of macro-invertebrates are governed mostly by the physical
and chemical quality of water and the immediate substrate of occupation [9]. The distribution of
macro invertebrates communities are highly correlated with the type of sediment which is
related to a wider set of environmental conditions such as current speed and organic and
inorganic content of the sediment [10]. Macro-invertebrates play an important role in aquatic
community which includes mineralization, mixing of sediment, and flux of oxygen into
sediment.
Macro-benthic-invertebrate species exhibit a wide variation of response to disturbances and
have been extensively monitored in water bodies to evaluate water quality and complement
physico-chemical surveys [12]. The most popular biological method in the assessment of
freshwater bodies is the use of benthic macro-invertebrates [13]. In the same vein, their
composition, abundance and distribution can be influenced by water quality. The distribution
of macro-benthic organisms could be as a result of differences in the local environmental
condition [14].
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The Shannon-Wiener diversity index (H1) which estimates
both species richness and evenness of individual distribution
among the species (1, 19) was employed.

Ikwo River is one of the most important rivers in Ishiagu,
South-Eastern Nigeria. It serves several purposes such as
domestic use, irrigation and as a discharge point for industrial
waste especially the mining effluents (AMD). Little or no
attention has been given to the ecological inspection of
different sources of pollution in the upcoming urban centres
like Ishiagu as Ikwo River is a tributary to Ivo River with a lot
of discharge points. Therefore, this survey is a cost effective
bio-monitoring approach and it will also provide essential
tools in formulating policies for regulating the various
activities within and around similar aquatic environment.

(1)
Where
N = Total number of organisms
fi = Total number of individuals for every species
H1 = Shannon-Weiner diversity index
Species Equitability or Evenness

2. Material and Methods
Ikwo River in Ishiagu, Ebonyi State lies on longitude 7 034’60”
E to 7035’60’’ and latitude 5055’60” N to 5057’20’’ and
elevation of 43 metres above sea level, in the South Eastern
part of Nigeria. The river takes its source from a marshland in
Lokpa village in Abia State, Nigeria and joins other rivers’
inlets which empty into Ivo River in Ishiagu. The river is at
some points surrounded by farmlands and major discharge
points for acid mine drainage (AMD). Other major
anthropogenic activities in the catchment area are the
presence of automobile workshops, car wash, laundry,
concrete block moulding industry.
Five sampling stations were chosen for the study which
conformed to the different activities in these stations. Station
1 was located upstream. Station 2 was close to tarmac near the
bridge, Station 3 was surrounded by rice and vegetables
farmland. Station 4 was marked with the fetching of water,
bathing and washing; Station 5 was located close to a
domestic dump site.
Macro-benthic invertebrates sample collections were
conducted monthly over a period of 12 months (January to
December, 2014), covering wet and dry seasons, between
1100 hours and 1600 hours for the five sampling stations. At
each sampling station, three replicates samples of benthic
macro-invertebrates were collected using 0.1m2 Van Veen
Grab. The sediment samples were washed through three sets
of sieves first 2mm then 1mm and finally 0.5mm mesh size
sieve to collect the macro-benthic invertebrates in them. The
retained macro-benthos were poured into white enamel tray
and stained with Rose Bengal [14]. They were sorted using
forceps, identified using [15-18], and counted. The residues in
the sieve for each station were preserved in 10% formalin
solution and kept in the labeled plastic containers for further
laboratory analysis [12].
The species richness and diversity at each of the stations were
determined for the entire one year study period using data
obtained from identification and counting.

E= H1
InS

(2)

Where,
H1 = Shannon and Weiner index
S= Total number of species
Spearman’s correlation coefficient and significant testing
were used to examine the relationship between the dry season
and the wet season.
3. Results
A total of 17 taxa were identified from 1381 individuals
collected (Table 1). Station 1,2,3,4 and 5 had 5,7,9,8 and 12
taxa respectively. Samples from station 3 had the highest
number of individuals (38.02%), followed by station 5
(29.25%) whereas station 2 had 13.29%. The least number of
individuals were in station 1 (8.69%). The most dominant
macro benthic invertebrates encountered were Melanoides
tuberculata which was evenly distributed in all the stations.
Others were Chironomus sp., Lumbricus rubellus and
Sympetrum striolatum. Considering the numbers of species
recorded, it was evident that the Mollusca were the most
dominant with 4 species, followed by Odonata with 3,
Hemiptera, Ephemeroptera and Coleoptera had 2 species
each, whereas Haplotaxia, Diptera, Trichoptera and
Nematomorpha recorded one species each. Among the
Mollusca, Melanoides tuberculata dominated, accounting for
99.31% of the total number of individuals collected, followed
by Lumbricus rubellus and Chironomus sp, while Sphaerium
cardiidae, Balostoma sp, Eristalis sp (larva), Paragordius
tricuspidatus, Ameletus inopinatus and the larva of
Hydrocanthus sp were the least. The species diversity was
highest in station 3 with 12 species while station 1 had the
least number of species (5) as shown in Fig 2.

Table 2: Overall Abundance and Distribution of Macro benthic invertebrate at the Study Station of Ikwo River
Taxa Mollusca
Melanoide tuberculata
Margaritifera cardiidae
Viviparus contectus
Sphaerium cardiidae
ANNELIDA
Lumbricus rubellus
NEMATOMORPHA
Paragordius tricuspidatus
ODONATA
Sympetrum striolatum

Station 1
No
%

Station 2
No
%

Station 3
No
%

Station 4
N0
%

103

85.8

171

92.9

502

95.6

134

90.5

386

*
*
1

*
*
0.8

*
*
*

*
*
*

1
1
*

0.2
0.2
*

1
1
*

0.7
0.7
*

*

*

7

3.8

6

1.1

*

*

*

*

*

*

*

3

2.5

*

*

1

0.2
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Station 5
No %

Total No

Overall %

95.5

1296

93.8

3
1
*

0.8
0.2
*

5
3
1

0.4
0.2
0.1

*

2

0.6

15

1.1

*

*

1

0.2

1

0.1

7

4.7

2

0.5

13

0.9
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Aphylla sp
*
*
1
0.6
3
0.6
1
0.7
*
*
Eristalis sp (larva)
*
*
*
*
*
*
1
0.7
*
*
HEMIPTERA
Nepa apiculata
*
*
2
1.1
1
0.2
1
0.7
2
0.6
Balostoma sp
*
*
1
0.6
*
*
*
*
*
*
EPHEMEROPTERA
Ameletus inopinatus
*
*
*
*
*
*
*
*
1
0.2
Baetis fuscatus
*
*
*
*
3
0.6
*
*
*
*
TRICHOPTERA
Philopotamus lusificatus
1
0.9
*
*
*
*
*
*
1
0.2
COLEOPTERA
Hydrocanthus sp (larva)
*
*
1
0.5
*
*
*
*
*
*
Psepherus sp
*
*
1
0.5
7
1.3
*
*
3
0.8S
DIPTERA
Chironomus sp
12
10
*
*
*
*
2
1.4
1
0.2
=
5
7
9
8
12
S
=
120
184
525
148
404
N
S: Number of species; N: Total number of individuals *: Benthic macroinvertebrates were not encountered

6
1

0.4
0.1

6
1

0.4
0.1

i
3

0.1
0.2

2

0.1

1
11

0.1
0.8

15

1.1
1381

collected in the station. According to [27], the increase in the
Gastropod species could be attributed to the life history and
population dynamics as they are noted to be adapted to
unstable water bodies and exploits brief periods of favorable
conditions, lasting only for few months to reproduce rapidly
and build up dense population. Diversity only tends to be low
in physically disturbed ecosystem [28]. Therefore, Ikwo River
may be classified as a physically disturbed ecosystem, hence
polluted.

4. Discussion
The total number of 17 taxa reported in the present study is
low compared with over 55 taxa reported for tropical streams
[20-22]
. These may be as a result of different environmental
conditions such as water quality and movement, substrate
instability, salinity regime and food availability [9].
Gastropods and Bivalves are relatively tolerant of physical
and chemical variations in the environment and are usually
present in a broad range of habitats [23]. It is therefore, not
surprising that they dominated the macro-benthos of the study
area. Similar observation was made by [24] who recorded
Gastropods as the dominant benthic fauna in Lagos Lagoon.
The high value of Shannon – Wiener’s diversity and evenness
value in station 5 indicated high species diversity. The low
Shannon – Wiener’s value with low evenness in station 3 and
2 indicated low species diversity. The longer a locality has
been in the same condition, the richer in the biotic community
and the more stable it is [25]. Therefore, low diversity in
stations 2 and 3 may be an indication of stress (pollution) in
the environment as a result of various human activities while
the relative high diversity in station 5 may be a reflection of
stress – free and stable environment [23]. The presence of high
number of pollution-tolerant macro benthic invertebrates such
as Chironomus sp in station 1 depicted pollution threat in the
station and this could be attributed to the effect of domestic
wastes and AMD being discharge into the river.
In the same way, all the macro benthic invertebrates reported
in this study during the months the dry season belong to the
tolerant classes in the water bodies which indicated high
levels of organic pollution. However from this current study,
these groups of pollution tolerant species did not show the
expected pattern of opportunistic population, that is, few
species and large number of individual except that of
Melanoides tuberculata (1, 25). On the other hand, few
species of Odonata and Ephemeroptera fauna associated with
clean water quality were only recovered during the months of
rainy season. This could be due to the dilution of the river
water during the rains or life history timing, which caused
some improvement in the water quality [26].
The low Shannon – Wiener’s diversity value in stations 2 and
3 indicated that, they were highly polluted. These were
because of the numerous human activities that have been
taking place around station 2 which connects to station 3,
thereby washing the pollutants to these stations. This is
evidenced by the high number of Melanoides tuberculata

5. Conclusion
The majority of macro benthic invertebrates encountered in
Ikwo River within Ishiagu environment such as Melanoides
tuberculata, Chironomus sp, Lumbricus rubellus, Sphaerium
cardiidae and Balostoma sp have been used as indicators of
organic pollution in the water body. These observations
confirmed Ikwo River to be polluted and this calls for a
sustainable approach in handling the discharges into the river.
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