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macroinvertebrate community structure of Owan River, Edo State Nigeria. A total
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Mollusca was the most dominant, while the species Caridina africana (1.56%),
Clinotanypus sp (1.36%) and Corynoneura sp (1.56%) of the phylum Arthropoda
were rare. Diversity indices of Dominance Index (0.27 to 0.48), Evenness index
(0.47 to 0.73) and Margalef index (0.79 to 1.50) indicated low species diversity.
The dominance of T. fuscatus and M. tuberculatus is an indication of deteriorating
water quality from pollution. The need to forestall further decline in water quality
is recommended.
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Introduction as a critical intermediate pathway for the

Rivers plays a vital role in the environment as
they provide diverse aquatic ecosystem services to
man and also home to a diverse group of aquatic
organisms (Egun and Oboh 2023; Biose et al. 2024).
Benthic  macro-invertebrates  “Benthos”,  are
organisms that live on, in or near the bottom and
consist of crustaceans, molluscs, aquatic worms and
larval forms of aquatic insects (Nkwoji et al. 2010;
Ochieng et al. 2019; Bate and Sam-Uket 2019;
Nkwoji et al. 2020). Benthic macro-invertebrates
communities play an important role in the structure
and functioning of aquatics ecosystems, as they serve

transportation and utilisation of energy and matter.
These roles include mineralization, mixing of
sediment and flux of oxygen into sediment, cycling
organic matters and for assessing the quality of
waters (Adi et al. 2009). With individual taxa
responding differently to various kinds of pollutants,

benthic macro-invertebrates are able to serve as
indicators of water quality over time (Odume and
Muller 2011; Appiah et al. 2017; Keke et al. 2017).
They also have the potential utility for assessing other
environmental pressures such as sedimentation
(Extence et al. 2011). The composition of
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benthic  macroinvertebrates in an  aquatic
ecosystem is indicative of the prevailing site specific
ecological conditions of the water body as their
communities are structured by a wide range of biotic
and abiotic factors, which are a template for the
evolution of species traits, creating selection
pressures that adapt these species to successfully
occupy a variety of biotopes within the freshwater
system (Li et al. 2010; Ogidiaka et al. 2012; Keke et
al. 2017).

According to Sengupta and Dalwani (2007), the
ubiquitous nature of benthic macro-invertebrates in
aquatic ecosystems rivers makes them susceptible to
influences from environmental disturbances in many
different types of aquatic systems. Kalyoncu and
Zeybek (2011) reports that these organisms are also
easy to sample and identify, thereby acting as a
continuous monitor of the aquatic habitat, enabling
long-term analysis of both regular and intermittent
discharges, variable concentrations of single and
multiple pollutants, and synergistic or antagonistic
effects. Also, their sedentary mode of life, sensitive
life stages and relative long lifespan enables them to
absorb changes in their environment (Nkwoji et al.
2020). As some of these organisms are relatively
pollution tolerant, thereby providing vital
information ~ for  interpreting  the cumulative
effects of xenobiotic in the ecosystem (Tampo et al.
2021). Therefore, data on their community structure
and distribution are considered as useful tools in
environmental monitoring programs, and it’s also an
essential ecological tool to describe spatial and
temporal changes in aquatic ecosystems (Arimoro et
al. 2007; Badea et al. 2010; Kubosova et al. 2010;
Ayoade and Olusegun 2012; Simmou et al. 2015;
Aiwerioghene and Ayoade 2016).

The quality of the environmental conditions is
also a determining factor in benthic macro-
invertebrate assemblages in rivers (Mokgoebo 2019).
The knowledge of community composition,
distribution and diversity of macroinvertebrate fauna
is essential in understanding the impact of
anthropogenic activities on freshwater ecosystems.
As the predictable response of the community
structure and assemblages of benthic
macroinvertebrates to environmental changes, has
emerged as a basis for evaluating anthropogenic
influences on aquatic ecosystems (Boyle and
Fraleigh 2003). Several studies on benthic
macroinvertebrate communities of different aquatic

ecosystems in Nigeria have been documented
(Udebuana et al. 2015; Adebayo et al. 2016; Asibor
and Adeniyi 2017; lyagbaye et al. 2017; Onyenwe et
al. 2017; Aduwo and Adeniyi 2019; Olaniyan et al.
2019; Onyena 2019). The paucity of information on
the benthic macroinvertebrate community structure
of the stretch of Owan River that transverses through
several rural communities, where it serves as their
major source of freshwater and exposed to the impact
of commercial agricultural activities is a concern for
public health. An assessment of the benthic
macroinvertebrate fauna of Owan River at these
communities will provide data on the benthic
macroinvertebrate fauna and information on the
impact of anthropogenic activities on their
composition along the river stretch. Also, it will
provide an insight on the pollution status of the water,
and the plausible community health risks from the
consumption of the water and aquatic animals that are
higher in the aquatic food chain of the river. The aim
of this study is to determine the macrobenthic
invertebrate diversity of Owan River at Sabongidda-
Ora and Uhonmora-Ora Communities in Edo State
Nigeria.

Materials and Methods

Description of the study area

Owan River is an oligotrophic lotic freshwater
body that transverses the rain forest belt ecological
zone of Edo State (Egun and Oboh 2023). Vegetative
canopy comprising of secondary rain forest occurring
laterally for most parts of the river bank, and
commercial cocoa and plantain farms are found
within the Owan river basin. This study was carried
out along the stretch of Owan river traversing the
communities of Saboginda-Ora (Lat. 6°54'36.5"N
and Long. 5°56'13.3"E) (Figure 1) and Uhonmora-
Ora (Lat. 6°52'50.6"N and Long. 5°5626.5"E)
(Figure 2) in Edo State, Nigeria. Common plants
noticed along the banks at these localities are the
bamboo plant (Bambusa vulgaris), trees (Elaeis
guineensis, Mangifera indica and Theobroma cacao)
and grasses (Megathyrsus maximus and Pennisetum
purpureum). Ongoing anthropogenic activities
within the watershed of the river stretch include
intensive commercial farming activities, domestic
and commercial washing activities, use of the river
for traditional religion activities, the discharge of
surface run offs and effluents processing of
agricultural produce.
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Figure 2: Stretch of Owan River at Uhonmora-Ora in Owan West Local Government Area of Edo State
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Sampling stations

For the study, three (3) sampling stations were
selected at Sabongidda-Ora and Uhonmora-Ora
community respectively along the Owan River, with
different level of human disturbances, vegetation
types/cover and proximity to domestic dwellings and
poultry/agricultural farms. The Sabongidda-Ora and
Uhonmora-Ora Communities are located a distance
of 4,484 km from the Atlantic Ocean.

Station 1

This station is located upstream of the river at at
Sabongidda-Ora community (Lat. 6°54'36.5"N and
Long. 5°56'08.4"E). Its bank is flanked by a thick
covering of bamboo plants (Bambusa vulgaris), with
grasses and shrubs, amidst guinea grass
(Megathyrsus maximus) and elephant grass
(Pennisetum purpureum).The substratum is sandy
with little decaying organic matter. Activities at this
point include washing of clothes, bathing and
traditional religious activities.

Station 2
This station is located downstream of station 1
(“Lat. 6°54'30.0"N and Long. 5°56'07.5"E”

midstream). The vegetation is made up of trees,
shrubs and grasses, which include palm trees (Elaeis
guineensis), rubber tress (Haveabra siliensis),
elephant grass (Pennisetum purpureum) and guinea
grass (Megathyrsus maximus). The substratum is
sandy and contains little organic materials. Human
activities along this stretch of the river are washing of
clothes and bathing.

Station 3

Station 3 is the downstream point (Lat.
6°54"27.4"N and Long. 5°56'13.3"E), it is surrounded
by thick vegetation over of bamboo plants (Bambusa
vulgaris) and grasses such as elephant grass
(Pennisetum  purpureum) and guinea grass
(Megathyrsus maximus) Swimming, washing of
clothes and kitchen utensils were collective activities
observed. The substratum is composed of mainly of
mud and decaying organic materials.

Station 4

This station is located upstream of the river at
Uhonmora-Ora community (Lat. 6°52'50.6"N and
Long. 5°56"21.3"E). Its bank is flanked by vegetation
consisting of shrubs, trees, grasses and other plant,
amongst which are guinea grass (Megathyrsus
maximus) and cocoyam species (Colocasia esculenta
“Red cocoyam” and Xanthosoma sagittifolium
“White cocoyam”). The substratum is sandy with
little decaying organic matter. Human activities
along this stretch of are mainly swimming and
washing of clothes.

Station 5

This station is located downstream of station 4
(“Lat.  6°52'40.9"N and Long. 5°5624.1"E”
midstream). The vegetation is made up of trees
and grasses, which include mango trees
(Mangifera indica), bush mango (Irvingia
gabonensis), palm trees (Elaeis guineensis) and
guinea grass (Megathyrsus maximus). Here the
substratum is sandy and organic materials at varying
stages of decomposition are present. Human
activities along this stretch of the river are washing
and swimming.

Station 6

Station 6 is the downstream  point
(Lat. 6°52'39.0"N and Long. 5°56'26.5"E), it is
surrounded by thick vegetation comprised primarily
of trees (Elaeis guineensis, Mangifera indica and
Irvingia gabonensis), elephant grass (Pennisetum
purpureum) and guinea grass (Megathyrsus
maximus) and shrubs. Spiritual cleansing African
Traditional Worship, bathing and washing are
common on this stretch of the river. The substratum
is composed of sand, mud and decaying organic
materials.

Study duration

The collection of macroinvertebrates was carried
out monthly at each sampling station for a duration
of six (6) months - January to March 2023 (dry
season) and April to June 2023 (rainy season).

Table 1: GPS Coordinates of Sample Stations selected for the study

Sabongidda-Ora Community

Uhonmora-Ora Community

Station1  Lat. 6°54'36.5"N, Long. 5°56'08.4"E Station 4  Lat. 6°52'50.6"N, Long. 5°56'21.3"E
Station 2 Lat. 6°54'30.0"N, Long. 5°56'07.5"E Station 5  Lat. 6°52'40.9"N, Long. 5°56'24.1"E
Station 3  Lat. 6°54'27.4"N, Long. 5°56'13.3"E Station 6  Lat. 6°52'39.0"N, Long. 5°56'26.5"E

Collection of Benthic macroinvertebrates
Benthic macroinvertebrates were collected by
kick sampling methods. The kick net used wasl x 1

meter square mesh net of 500 microns with a pole
handle on each side. A composite sample comprising
four samples were collected at each station to
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represent a lone sample (Arimoro and Muller 2010).
The substrate was agitated, with the sampling moved
gradually upstream. Collected samples were
preserved in 10% formalin. Samples collected
between 7 am and 11 am on each sampling day
starting from station 1 and ending at station 6.

At the laboratory the samples were washed
through a sieve of Imm x Imm mesh size to remove
debris/sand and collect the benthos (ldowu and
Ugwumba 2005). The organisms were sorted using
the American Optical Dissecting Microscope (LB-
570, Bausch and Lomb Optical Co.). The sorting was
made effective by adding moderate volume of water
into the container to improve visibility. Large
benthos was hand-picked using forceps while the
smaller ones were pipetted out. The organisms were
sorted into their different groups and preserved in 4%
formalin in labelled specimen bottles for
identification and counting. Identification was done
using relevant keys and the counted.

Data analysis

Benthic macroinvertebrates  diversity —was
assessed with Margalef’s index (Species richness),
Shannon-Wiener and Simpson’s indices (species

diversity) and Equitability index (evenness). These
indices were estimated using PAST 3.18. The
Duncan Multiple Range (DMR) test was utilized in
testing for significant difference among the benthic
macroinvertebrate population across the sample
stations at p < 0.05.

Results

Benthic macroinvertebrate Fauna

The study showed that the taxonomic
structure for the studied locations consisted
of eleven (11) species distributed in
nine (9) Families, seven (7) order and
two (2) phyla with a total of 518 individuals (Tables
2 and 3). Observed benthic macroinvertebrates
belonged to the Phyla Arthropoda (18.13%) and
Mollusca (81.87%). The total number of taxa present
in Stations 1, 2, 3, 4, 5 and 6 respectively, were 159,
111, 82, 28, 73 and 60 individuals (Table 3). It was
observed that the order Diptera had the highest
species diversity, with the benthic macro-invertebrate
species Pentaneura sp, Clinotanypus sp and
Corynoneura sp recorded.



Egun et al 2025 - LimnoFish 11(1): 66-77

KINGDOM:
Phylum
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Species:

Phylum
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Species
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Order
Family
Genus
Species
Order
Family
Genus
Species

Table 2: Checklist of Benthic macroinvertebrates from Owan River at Sabongidda-Ora and Uhonmora-Ora Communities

(January to June, 2023)

ANIMALIA
Arthropoda

Crustacea
Malacostraca
Decapoda
Gecarcinidae
Cardiosoma
Cardiosoma sp
Atyidae

Caridina

Caridina africana (Kingsley 1883)
Insecta

Trichoptera
Polycentropodidae
Polycentropus (Curtis 1835)
Polycentropus sp
Hydropsyche
Hydropsychidae
Hydropsychidae sp
Diptera

Chironomidae
Tanypodinae
Pentaneura sp
Chironomidae
Clinotanypus sp
Corynoneura sp
Odonata

Anisoptera

Libellulidae
Sympetrum sp
Mollusca

Gastropoda
Caenogastropoda
Potamididae
Tympanotamus
Tympanotamus fuscatus (Linnaues 1758)
Heterobranchia
Basommatophora
Planoribidae
Ferrisia (Walker, 1903)
Ferrisia sp
Neotaenioglossa
Thiaridae
Melanoides
Melanoides tuberculatus



72 Egun et al 2025- LimnoFish 11(1): 66-77
Table 3: Composition, Distribution, and Relative Abundance of Benthic macroinvertebrates in Owan River.
Station Station Station Station Station Station AbRs:\at:;ie
Taxa 1 2 3 4 5 6 Number (%)
Arthropoda  Cardiosoma sp 8 - 9 - - - 17 3.31
Polycentropus sp - 11 5 - - - 16 3.12
Hydropsychidae sp 7 - 5 - - - 12 2.34
Pentaneura sp - 10 3 - - - 13 2.53
Caridina africana - - - 1 1 6 1.56
Clinotonypus sp. - - - 3 - 4 1.37
Corynoneura sp. - - - 1 - 7 1.56
Sympetrum sp. - - - 5 2 5 12 2.34
Mollusca Tympanotamus fuscatus 106 68 55 17 45 28 319 62.18
Ferrisia sp 21 11 3 - 8 5 48 9.36
Melanoides 17 11 17 5 53 10.33
Number of Species 5 5 7 6 5 7 11 11
Number of Individuals 159 11 82 28 73 60 513 100

Relative Abundance of Benthic Macro-
invertebrates

The relative abundance of benthic macro-
invertebrate was in the order Station 1 > Station 2 >
Station 3, Station 5 > Station 6 > Station 4, with
species abundance highest in Station 1 (159
individuals) and lowest at Station 4 (28 individuals)

(Table 3). Spatial distribution of benthic macro-
invertebrate composition indicated no significant
difference between the two phyla across the sampled
stations (Table 4). Figures 3 and 4 shows the spatial
and temporal variations in the total faunal density for
the benthic macro-invertebrates while the percentage
abundance is shown in Figure 5.

Table 4: Spatial Distribution of Benthic macro-invertebrates Composition from Owan River

Taxa Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 P-Value
Arthropoda 15 21 22 10 3 22 P >0.05
Mollusca 144 90 60 18 70 38 p > 0.05
Total 159 111 82 28 73 60

Note: P > 0.05 = No Significant difference.
60 _
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Figure 3: Spatial variations in the total faunal density of Benthic macroinvertebrates from Owan River
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Figure 4: Temporal variations in total faunal density of Benthic macroinvertebrates from Owan River
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Figure 5: Percentage Abundance of Benthic macroinvertebrates from Owan River

Dominant and Sub-dominant Order of (62.18%), and Neotaenioglosa (10.33%)
Benthic macroinvertebrates were dominant order, while Basommatophora

The distribution of microbenthic  (9.36%), Decapoda (4.87%), Diptera
invertebrate assemblages from the various (5.46%), Odonata (2.34%) and Trichoptera
stations showed that Caenogastropoda  (5.46%) were sub-dominant (Table 5

Table 5: Relative Percentage Composition of Taxonomic Groups Including the Dominant and Sub-Dominant Groups

Taxa Number of individuals Percentage Occurrence (%)
Caenogastropoda 319 62.18
Basommatophora 48 9.36
Decapoda 25 4.87
Diptera 28 5.46
Odonata 12 2.34
Neotaenioglosa 53 10.33
Trichoptera 28 5.46

Total 513 100




74

Egun et al 2025- LimnoFish 11(1): 66-77

Diversity Indices

The abundance, number of taxa, Dominance,
Shannon-Wiener, Simpson, Evenness and Margalef
were estimated (Table 6). Station 1 had the highest
abundance of individuals, while station 4 recorded
the least values. Stations 2 and 6 had the highest Taxa
with the least values observed for the other stations.
The values for Dominance varied from 0.27 to 0.48,
and were recorded in Stations 6 and 1 respectively.

Shannon-Wiener diversity peaked at station 6 and
recorded the least values at station 1, while Simpson
was highest at station 2 and lowest at station 1.
Evenness was highest at station 6 and lowest at
station 3, with a range of 0.47 to 0.73, while Margalef
values varied from 0.79 to 1.50, and peaked at station
4 with the least value recorded at station 1.
Equitability was highest at station of 3 and lowest at
station 6.

Table 6: Summary of the Diversity Indices of Benthic macroinvertebrates from Owan River

DIVERSITY INDICES Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Taxa_S 5 5 7 6 5 7
Individuals 159 112 82 28 7 60
Dominance_D 0.48 0.41 0.47 0.42 0.42 0.27
Shannon_H 1.07 1.21 1.18 121 1.09 1.64
Simpson_1-D 0.52 0.59 0.53 0.58 0.58 0.73
Evenness e"H/S 0.58 0.67 0.47 0.56 0.59 0.73
Margalef 0.79 0.85 1.36 1.50 0.92 1.47

Discussion

The benthic macroinvertebrate fauna of the
stretch of Owan River investigated was generally low
(11 taxa), with common species often found in
freshwater habitats of Western Africa. According to
Neumann and Dudgeon (2002) decrease in benthic
macroinvertebrate taxa especially group of sensitive
benthic fauna in a water body, is reflective of poor
water quality caused by anthropogenic activities
within the watershed. In a similar study, lower
benthic macroinvertebrate composition (7 taxa) was
recorded at the stretch of Ikpoba River impacted by
brewery effluents (Ibezute et al. 2016). Conversely,
higher benthic macroinvertebrate taxa of 26 taxa
(Udebuana et al. 2015), 132 taxa (Kaboré et al. 2016),
50 taxa (Ibemenuga et al. 2017), 18 taxa (Odigie and
Olomukoro 2016), 39 taxa (Olomukoro et al. 2016),
23 taxa (Asibor and Adeniyi 2017), 26 taxa
(Enwemiwe and Arimoro 2017), 45 taxa (lyagbaye et
al. 2017), 24 taxa (Usman and Adakole 2017), 17
taxa (Olaniyan et al. 2019), 17 taxa (Zahraddeen et
al. 2019), 52 taxa (Motchi¢ et al. 2020) and 13 taxa
(Shreya et al. 2022) has been reported for various
water bodies in their respective studies.

Hydrological parameters such as nutrients
contents, pH, electric conductivity and substrate
organic matter, which are mostly related to
anthropogenic activities within a watershed are
known to influence benthic community structure of
aquatic ecosystem (Milesi et al. 2019). In this study,
the distribution of benthic macroinvertebrates fauna
decreased in the order Station 1 > Station 2 > Station
3, Station 5 > Station 6 > Station 4. The
high abundance of macrobenthic invertebrates
in station 1 can be attributed to the location’s

exposure to air, sunlight and abundance of organic
debris which support the photosynthetic activity of
aquatic plants and availability of food resources for
macrobenthic invertebrates. According to Magbanua
et al. (2015), air exposure and light availability to
aquatic ecosystems determines photosynthetic rates
and food availability for macrobenthic invertebrates
which influences their community structure.

The presence and dominance of the phyla
Arthropods and Mollusca recorded in this study, has
been reported in similar studies to be present in lotic
freshwater bodies in Nigeria (Olomukoro and Dirisu
2014; Adebayo et al. 2016; Asibor and Adeniyi 2017,
Enwemiwe and Arimoro 2017; lyagbaye et al. 2017;
Keke et al. 2017; Usman and Adakole 2017; Aduwo
and Adeniyi 2019; Olaniyan et al. 2019; Abbati et al.
2020; Mohammed et al. 2021), Coéte d’Ivoire
(Motchié et al. 2020), Kenya (Abongo et al. 2015),
and India (Shreya et al. 2022). The dominance of
Caenogastropoda (Tympanotamus fuscatus) can be
attributed to the presence of grasses and the shallow
nature of the littoral zone of the river, which the
viviparidae can easily take shelter. Also, the
dominance of relatively pollution sensitive and
tolerant species such as Tympanotamus fuscatus is an
indicator of a decline in water quality (Nkwoji et al.
2020). Also, the presence of Chironomids
(Pentaneura sp. Clinotanypus sp. and Corynoneura
sp.) are indicative of organic pollution of the river
from surrounding anthropogenic activities (Adu and
Oyeniyi 2019; Prat and Castro-Lopez 2023). The
presence of species such as Caridina africana,
Clinotanypus sp, Corynoneura sp and Sympetrum sp
recorded in this study have also been reported by
Enwemiwe and Arimoro (2017) and lyagbaye et al.
(2017).
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The enrichment of aquatic systems with
discharges from anthropogenic activities influences
the presence and abundance of macroinvertebrate
species in  them (Nelson et al. 2019;
Duque et al. 2022). In this study, the estimates for
Dominance (0.27 to 0.48), Shannon-Wiener (1.07 to
1.64), Evenness (0.47 to 0.73) and Margalef
(0.79 to 1.50) indices were indicative of low species
diversity and the dominance of a few species. The
observed declines in the numerical composition of
species, are often induced by environmental
degradation due to anthropogenic pressures and
various biotic factors (Bassey et al. 2020). According
to Shanthala et al. (2009), the Shannon-Wiener
diversity index is also indicative of the level of
pollution of a water body. As the low species
diversity index (1.07 — 1.64) in this study indicates
that the stretch of Owan River is moderately polluted.
The generally low abundance and diversity of benthic
macroinvertebrates is study locations indicate an
overall decline in the surface water quality and
ecosystem health of Owan River.

The taxa composition and abundance of the
benthic macroinvertebrates from this stretch of the
Owan River could be referred to as poor, when
compared to rivers of similar sizes in Southern
Nigeria. This is indicative of the influence of
anthropogenic activities within the watershed on the
water quality and the benthic macroinvertebrate
fauna, as shown by the low diversity recorded at
sampled points. Also, the dominance of pollution
tolerant species - T. fuscatus and M. tuberculatus and
Shannon-Wiener diversity index values indicates that
the river is moderately polluted. It is recommended
that microbenthic studies be carried out on other
stretches of Owan River to establish a better spatial
species diversity and distribution of
macroinvertebrates and identify non- pollution
tolerant species for water quality monitoring. Also,
there is need for an integrated management
framework for the protection of the water body
through the enforcement of riparian buffer zones to
help to reduce some of the observed negative effects
of agricultural activities on the river system
especially in the wet seasons.
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