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ABSTRACT 
Fish diversity is a key indicator of freshwater ecosystem health and an important resource for food 

security and livelihoods. This study assessed the species composition, seasonal variation, spatial 

distribution, and diversity of fish in three sections of River Benue along the Makurdi axis, Benue State, 

Nigeria: Wurukum (upstream), North Bank (midstream), and Wadata (downstream). Monthly sampling 

from March 2025 to February 2026 using gill nets, cast nets, hook and line, and traps recorded 30,774 

fish specimens representing 17 families and 39 species. Mormyridae was the most diverse family 

(20.77%), followed by Cichlidae (16.94%), Alestidae (14.41%), Clariidae (11.84%), and Mochokidae 

(10.70%). Oreochromis niloticus was the most abundant species (4.96%), followed by Clarias 

gariepinus, Tilapia zillii, Chromidotilapia guntheri, and Sarotherodon galilaeus. Fish abundance was 

significantly higher in the dry season (58.98%) than the wet season (41.02%) (P < 0.05), while North 

Bank recorded the highest abundance and greatest seasonal stability. Diversity indices (Shannon-Wiener 

H' = 3.533-3.581; Simpson's 1-D = 0.945-0.952; Margalef's d = 4.12-5.12) indicated high diversity and 

low dominance. These findings provide an updated ecological baseline for River Benue and support 

sustainable fisheries management through habitat protection, regulated fishing, and continuous 

biodiversity monitoring. 

Keywords: Fish diversity; Species richness; Biodiversity indices; Seasonal variation; Physico-chemical 

parameters; Species composition 

 

1. INTRODUCTION 
Fish constitute one of the most important components of freshwater biodiversity, contributing to 

ecosystem stability, nutrient cycling, and food security across the globe (Akange, Gbaior, & Okawu, 

2025). As key indicators of aquatic ecosystem health, the diversity, abundance, and distribution of fish 

species reflect the cumulative influence of hydrology, habitat quality, and anthropogenic pressure on 

riverine systems (Akombo, Atile, & Shima, 2021). In Nigeria, inland fisheries form a vital source of 

animal protein and income for millions of rural and peri-urban households, with capture fisheries from 

rivers such as the Niger and Benue contributing substantially to national fish production (FAO, 2022). 

River Benue, the second largest river in Nigeria and a major tributary of the River Niger, sustains 

numerous communities within Benue State through fishing, agriculture, and transportation (Akombo, 

Atile, & Shima, 2021). According to Ali, Ude, and Ochoche (2022), fish assemblages within the Makurdi 

axis of the River Benue are influenced by seasonal hydrological cycles as well as anthropogenic activities 

such as sand mining, agricultural runoff, and effluent discharge from abattoirs, rice mills, and urban 

settlements. These pressures have raised concerns regarding declining species richness and shifts in fish 

community composition in several sections of the river (Ude, Chia, & Agbo, 2020b). 
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Despite the ecological and economic significance of River Benue, comprehensive and seasonally resolved 

assessments of fish diversity within the Makurdi axis remain limited. Earlier studies (Ude, Annune, & 

Adakole, 2020a; Gbaior, Okawu, Madan, & Akange, 2025) reported between 35 and 39 fish species 

across 16 to 17 families in comparable stretches of the river, but these assessments were often restricted in 

temporal scope, leaving gaps in the understanding of seasonal and spatial variation in fish community 

structure. An updated, seasonally stratified assessment is therefore necessary to provide reliable baseline 

data for fisheries management, biodiversity conservation, and environmental policy. 

This study assessed the species composition, seasonal variation, spatial distribution, and diversity indices 

of fish along three sections of River Benue within the Makurdi axis, namely Wurukum (upstream), North 

Bank (midstream), and Wadata (downstream), over a twelve month period encompassing both dry and 

wet seasons. The findings are intended to provide an ecological baseline to guide sustainable fisheries 

management and conservation planning for River Benue and comparable inland freshwater systems in 

Nigeria. 

Objectives of the Study 
The specific objectives of the study were to: 

 identify and classify the fish species present in River Benue within the Makurdi axis; 

 determine the seasonal variation in fish abundance between the dry and wet seasons; 

 assess the spatial distribution of fish species across the three sampling stations  

 evaluate the species diversity, richness, and evenness of the fish community  

 

2. MATERIALS AND METHODS  

2.1 Study Area and Sampling Stations 
The study was conducted along a section of River Benue within the Makurdi axis of Benue State, north 

central Nigeria. River Benue, the second largest river in Nigeria, extends approximately 1,400 km and is a 

major tributary of the River Niger, supporting diverse aquatic life and local livelihoods through fishing, 

transportation, and agriculture (Ayuba, Tyohemba, & Iornenge, 2019). Sampling stations were located 

within Makurdi Local Government Area, between latitude 7°43'N and longitude 8°32'E, an area 

characterized by a tropical wet and dry (Guinea Savannah) climate, with a rainy season from April to 

October and a dry season from November to March (NIMET, 2022). 

Three stations were purposively selected to represent an ecological and anthropogenic gradient along the 

river. Wurukum (upstream) is influenced by residential settlement, rice milling, and abattoir effluent. 

North Bank (midstream) is subject to sand mining and settlement expansion but retains greater habitat 

complexity and deeper water channels. Wadata (downstream) is a major fish landing and market area 

characterized by slower flow and sediment accumulation. This stratified design ensured that spatial 

variation in habitat condition and human disturbance was captured across the study area. 
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Fig 1 Map of Makurdi Local Government showing the Study Area/Points 

Field survey, March 2025 to February 2026. 

 

2.2 Fish Sampling 
Fish specimens were collected monthly from each of the three stations over twelve consecutive months 

(March 2025 to February 2026) using a combination of gill nets (mesh sizes 10 to 70 mm), cast nets, hook 

and line, and traps, to ensure representative capture of pelagic, benthic, and surface dwelling species 

(Ayoade, Arimoro, & Edegbene, 2021). Gill nets were set overnight for approximately twelve hours, cast 

nets were deployed during daylight hours in shallow zones, and hook and line sampling targeted active 

feeders during early morning and late evening. Captured specimens were identified, counted, and, where 

necessary, preserved in 10% formalin for laboratory confirmation. 

2.3 Fish Identification and Morphometric Analysis 
In the laboratory, specimens were rinsed, measured for total and standard length, and weighed using 

calibrated measuring boards and digital balances. Species were identified using standard taxonomic keys 

and field guides (Holden & Reed, 1972; Olaosebikan & Raji, 2019; Reed, Burchard, Hopson, Jenness, & 

Yaro, 1967), following the classification systems of FAO (2020) and FishBase (Froese & Pauly, 2021). 

Diagnostic features used for identification included body shape, fin ray counts, scale patterns, and 

coloration. The condition factor (K) was calculated for each species using the formula K = (W / L³) × 

100, where W is weight in grams and L is total length in centimetres (Bagenal & Tesch, 1978), providing 

an indication of general fish condition and well-being. Uncertain identifications were verified with 

aquatic ecology specialists at the Department of Zoology, Joseph Sarwuan Tarka University, Makurdi, 

and cross-checked against the FishBase database. 

2.4 Data and Statistical Analysis 
The number of individuals recorded per species at each station and season was used to determine relative 

abundance and community composition. Descriptive statistics (mean, standard deviation, and range) 

summarized species abundance, and Analysis of Variance (ANOVA) was used to test for significant 

differences (P < 0.05) in fish abundance among stations and seasons. 

Fish diversity was evaluated using five complementary indices. The Shannon-Wiener Diversity Index (H') 

was calculated as: 
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H' = -Σ(pi ln pi) 

where pi is the proportion of individuals belonging to species i; this index integrates species richness and 

evenness (Shannon, 1948). 

Simpson's Index of Diversity (1 - D) was calculated as: 

1 - D = 1 - Σ(pi²) 

which estimates the probability that two randomly selected individuals belong to different species 

(Simpson, 1949). 

Margalef's Species Richness Index (d) was calculated as: 

d = (S - 1) / ln(N) 

where S is the total number of species and N is the total number of individuals, providing a measure of 

richness that is relatively independent of sample size (Margalef, 1958). 

Pielou's Evenness (J') was calculated as: 

J' = H' / ln(S) 

where H' is the Shannon-Wiener diversity value and S is the total number of species, providing a measure 

of how evenly individuals are distributed among species (Pielou, 1966). 

Menhinick's Index (D_Mn) was calculated as: 

D_Mn = S / √N 

where S is the total number of species and N is the total number of individuals, offering an alternative 

measure of richness scaled to sample size (Menhinick, 1964), following the procedures outlined by 

Magurran (2004) and Odum (1971). Analyses were performed using SPSS version 26 and PAST version 

4.12, with graphical outputs generated in Microsoft Excel. 

 

3. RESULTS 

3.1 Fish Species Composition 
A total of 30,774 fish specimens representing 17 families and 39 species were recorded during the twelve 

month study period. The family Mormyridae exhibited the highest diversity, contributing 20.77% of total 

catch, followed by Cichlidae (16.94%), Alestidae (14.41%), Clariidae (11.84%), and Mochokidae 

(10.70%). Other families represented included Cyprinidae (4.80%), Claroteidae (4.15%), Latidae 

(3.73%), Protopteridae (2.61%), Schilbeidae (2.10%), Bagridae (1.88%), Malapteruridae (1.43%), 

Osteoglossidae (1.41%), Distichodontidae (1.06%), Gymnarchidae (0.94%), Channidae (0.89%), and 

Polypteridae (0.24%). The dominant species overall was Oreochromis niloticus (Nile tilapia), accounting 

for 4.96% of total catch (1,526 individuals), followed by Clarias gariepinus (4.35%), Tilapia zillii 

(4.14%), Chromidotilapia guntheri (4.01%), and Sarotherodon galilaeus (3.81%). Among the 

Mormyridae, Mormyrus rume (3.49%), Marcusenius senegalensis (3.24%), and Hyperopisus bebe 

(3.10%) were the most prominent species, while the Alestidae was represented by Alestes baremoze, 

Brycinus nurse, Brycinus macrolepidotus, Brycinus leuciscus, and Hydrocynus brevis. The least abundant 

species was Polypterus senegalus (0.24%, 75 individuals), reflecting its comparatively specialized habitat 

requirements (Table 1). 

Table 1. Fish species composition and percentage contribution in the Makurdi axis of River Benue 

(March 2025 to February 2026) 

Family Species Common Name Abundance % 

Contribution 

Family 

% 

Alestidae Brycinus nurse Nurse Tetra 948 3.08 14.41 

 Brycinus leuciscus Leuciscus Tetra 868 2.82  

 Alestes baremoze Baremoze Tetra 1,096 3.56  

 Brycinus 

macrolepidotus 

Large-scaled Tetra 859 2.79  

 Hydrocynus brevis Short-headed 659 2.14  
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Family Species Common Name Abundance % 

Contribution 

Family 

% 

Hydrocynus 

Bagridae Bagrus bajad Arabian Catfish 579 1.88 1.88 

Channidae Parachanna obscura African Snakehead 274 0.89 0.89 

Cichlidae Oreochromis niloticus Nile Tilapia 1,526 4.96 16.94 

 Tilapia zillii Zill's Tilapia 1,274 4.14  

 Sarotherodon galilaeus Galilee Tilapia 1,173 3.81  

 Chromidotilapia 

guntheri 

Gunther's Cichlid 1,234 4.01  

Claroteidae Auchenoglanis 

occidentalis 

West African 

Catfish 

531 1.72 4.15 

 Chrysichthys 

nigrodigitatus 

Spotted Catfish 746 2.42  

Clariidae Clarias gariepinus African Catfish 1,339 4.35 11.84 

 Clarias anguillaris Swamp Catfish 610 1.98  

 Heterobranchus 

longifilis 

Long-finned Catfish 853 2.77  

 Heterobranchus 

bidorsalis 

Banded Catfish 836 2.72  

Cyprinidae Labeo senegalensis Senegal Labeo 819 2.66 4.80 

 Labeo coubie Coubie Labeo 656 2.13  

Distichodontidae Distichodus rostratus Rostrated 

Distichodus 

327 1.06 1.06 

Gymnarchidae Gymnarchus niloticus African Knifefish 292 0.94 0.94 

Malapteruridae Malapterurus 

electricus 

Electric Catfish 442 1.43 1.43 

Mochokidae Synodontis 

vermiculatus 

Vermiculated 

Catfish 

836 2.72 10.70 

 Synodontis schall Schall's Catfish 732 2.38  

 Synodontis nigrita Black Synodontis 745 2.42  

 Synodontis courteti Courtet's Catfish 975 3.17  

Mormyridae Mormyrops deliciosus Delicious Mormyrid 678 2.20 20.77 

 Petrocephalus bane Bane's Electric Fish 432 1.40  

 Gnathonemus 

deboensis 

Elephantnose Fish 819 2.66  

 Mormyrus rume Rume Mormyrid 1,074 3.49  
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Family Species Common Name Abundance % 

Contribution 

Family 

% 

 Marcusenius 

senegalensis 

Senegal 

Marcusenius 

997 3.24  

 Campylomormyrus 

tamandua 

Tamandua 

Mormyrid 

737 2.39  

 Pollimyrus isidori Isidor's Mormyrid 695 2.26  

 Hyperopisus bebe Bebe's Mormyrid 954 3.10  

Latidae Lates niloticus Nile Perch 1,148 3.73 3.73 

Osteoglossidae Heterotis niloticus Nile Heterotis 435 1.41 1.41 

Polypteridae Polypterus senegalus Senegal Bichir 75 0.24 0.24 

Protopteridae Protopterus annectens West African 

Lungfish 

805 2.61 2.61 

Schilbeidae Schilbe uranoscopus Egyptian Butter 

Catfish 

647 2.10 2.10 

Total   30,774 100 100 

Field survey, March 2025 to February 2026. 

 

3.2 Seasonal Variation in Fish Abundance 
Fish abundance exhibited marked seasonal variation, with significantly higher catches recorded during the 

dry season (18,152 individuals, 58.98%) compared with the wet season (12,622 individuals, 41.02%) (P < 

0.05). This pattern reflects the concentration of fish populations within reduced water volumes during the 

dry season, which increased their accessibility to sampling gear. The dry season, comprising March 2025 

and November 2025 to February 2026, was dominated by Oreochromis niloticus (5.19%), Clarias 

gariepinus (4.98%), Chromidotilapia guntheri (4.21%), Lates niloticus (4.01%), and Tilapia zillii 

(3.98%). During the wet season (April to October 2025), Oreochromis niloticus (4.63%), Tilapia zillii 

(4.37%), Hyperopisus bebe (3.80%), and Chromidotilapia guntheri (3.72%) led in abundance, while 

notable wet season increases in Pollimyrus isidori and Campylomormyrus tamandua reflected breeding 

activity and responses to hydrological change. 

3.3 Spatial Distribution of Fish Species 
Fish distribution across the three sampling stations showed significant spatial variation (P < 0.05). North 

Bank (Site B) recorded the highest total abundance, with 13,804 individuals (44.86%), followed by 

Wadata (Site C) with 8,556 individuals (27.80%) and Wurukum (Site A) with 8,414 individuals 

(27.34%). Wurukum exhibited the most pronounced seasonal decline (50.65% reduction from dry to wet 

season), while North Bank showed the smallest reduction (17.36%), indicating comparatively stable 

habitat conditions at the midstream location. The superior performance of North Bank reflects deeper 

water channels, greater habitat complexity, and reduced anthropogenic disturbance, whereas the 

proximity of Wurukum to urban settlement, abattoir operations, rice milling, and sand mining likely 

accounts for its lower abundance and greater seasonal variability (Table 2). 
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Table 2. Spatial and seasonal distribution of fish abundance across sampling stations (March 2025 

to February 2026) 

Season Wurukum (Site 

A) 

North Bank  

(Site B) 

Wadata (Site C) Total 

Dry season 5,634 (31.04%) 7,558 (41.63%) 4,960 (27.32%) 18,152 (100%) 

Wet season 2,780 (22.02%) 6,246 (49.49%) 3,596 (28.49%) 12,622 (100%) 

Total 8,414 (27.34%) 13,804 (44.86%) 8,556 (27.80%) 30,774 (100%) 

Source: Field survey, March 2025 to February 2026. 

3.4 Fish Biodiversity Indices 
Diversity indices indicated a high level of species diversity with low dominance across all sites and 

seasons. The Shannon-Wiener diversity index (H') ranged from 3.533 to 3.581, and Simpson's index of 

diversity (1-D) ranged from 0.945 to 0.952, confirming a balanced community structure with no single 

species overwhelmingly dominant. Margalef's richness index (d) ranged from 4.12 to 5.12, reflecting 

moderate to high species richness, while Menhinick's index (0.336 to 0.557) and Pielou's evenness (0.669 

to 0.848) further supported a diverse and well-balanced fish community. During the dry season, Wadata 

recorded the highest Shannon-Wiener diversity (H' = 3.561), while North Bank recorded the highest 

evenness (E = 0.761). In the wet season, North Bank maintained the highest Shannon-Wiener diversity 

(H' = 3.581), while Wurukum recorded the highest evenness (E = 0.848) (Table 3). 

Table 3. Fish biodiversity indices by site and season (March 2025 to February 2026) 

Site / Season Abundance Richness 

(S) 

Shannon 

H' 

Simpson 

1-D 

Evenness 

(E) 

Margalef 

(d) 

Menhinick 

Dry season        

Wurukum (A) 5,634 39 3.533 0.947 0.669 4.12 0.389 

North Bank 

(B) 

7,558 39 3.557 0.949 0.761 4.05 0.336 

Wadata (C) 4,960 39 3.561 0.950 0.746 4.23 0.415 

Overall 18,152 39 3.550 0.948 0.725 3.68 0.217 

Wet season        

Wurukum (A) 2,780 39 3.575 0.951 0.848 4.52 0.557 

North Bank 

(B) 

6,246 39 3.581 0.952 0.761 4.08 0.370 

Wadata (C) 3,596 39 3.571 0.950 0.831 4.38 0.488 

Overall 12,622 39 3.576 0.951 0.813 3.78 0.260 

Field survey, March 2025 to February 2026. 

3.5 Monthly Variation in Fish Abundance 
Fish abundance varied considerably across the twelve months of sampling, reflecting seasonal 

hydrological change, breeding cycles, and fishing pressure. Among dry season months, December 2025 

recorded the highest catch (4,498 individuals), followed by January 2026 (4,298) and November 2025 

(3,991), with February 2026 recording the lowest dry season catch (2,091), consistent with the onset of 

pre-spawning dispersal movements toward the end of the dry season. In the wet season, October 2025 

recorded the highest abundance (2,156 individuals), while August 2025 recorded the lowest (989 

individuals), coinciding with the seasonal reduction in rainfall associated with reduced flow and elevated 

water temperature commonly referred to as the "August break". Overall, fish abundance declined by 
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approximately 30.47% from the dry to the wet season, and monthly abundance showed a coefficient of 

variation of 48.3%, indicating substantial temporal heterogeneity driven by hydrological cycles, 

reproductive patterns, and fishing pressure (Table 4). 

Table 4. Monthly variation in fish abundance in the Makurdi axis of River Benue (March 2025 to 

February 2026) 

Month Season Number of Individuals % of Seasonal Total 

March 2025 Dry 3,274 18.04 

April 2025 Wet 1,598 12.66 

May 2025 Wet 1,413 11.19 

June 2025 Wet 1,846 14.63 

July 2025 Wet 1,672 13.25 

August 2025 Wet 989 7.83 

September 2025 Wet 1,954 15.48 

October 2025 Wet 2,156 17.08 

November 2025 Dry 3,991 21.99 

December 2025 Dry 4,498 24.78 

January 2026 Dry 4,298 23.68 

February 2026 Dry 2,091 11.52 

Field survey, March 2025 to February 2026. 

 

4. DISCUSSION 

4.1 Fish Species Diversity and Ecological Significance 
The identification of 30,774 fish specimens representing 17 families and 39 species confirms that River 

Benue within the Makurdi axis supports a diverse and ecologically significant fish community. This 

finding aligns with Gbaior, Okawu, Madan, and Akange (2025), who recorded 16 families and 35 species, 

and Adamu, Ali, Abubakar, and Ande (2025), who documented 17 families and 39 species in comparable 

stretches of the river, demonstrating regional consistency in community structure. Mormyridae dominated 

the assemblage (20.77%), with Mormyrus rume, Marcusenius senegalensis, and Hyperopisus bebe 

highlighting the ecological importance and adaptation of this family to turbid, low-visibility conditions 

typical of River Benue (Olaosebikan & Raji, 2019). Cichlidae (16.94%) followed, led by Oreochromis 

niloticus, with Tilapia zillii, Sarotherodon galilaeus, and Chromidotilapia guntheri contributing 

substantially to fisheries productivity and to nutrient cycling within the ecosystem. Alestidae (14.41%) 

and Clariidae (11.84%), the latter dominated by the economically important Clarias gariepinus, further 

reflect the trophic and ecological diversity of the system. Diversity indices recorded in this study (H' = 

3.533 to 3.581; 1-D = 0.945 to 0.952) were comparable to, and in some respects exceeded, values 

reported by Gbaior et al. (2025) and Akombo, Atile, and Shima (2021), indicating a well-balanced species 

distribution and substantial ecological integrity within the studied section of the river. 

4.2 Seasonal and Spatial Patterns in Fish Abundance 
Fish abundance was higher in the dry season (58.98%) than in the wet season (41.02%), reflecting habitat 

contraction and increased catchability, consistent with the patterns reported by Adamu, Ali, Abubakar, 

and Ande (2025) for the Lower River Benue. The progressive decline in monthly catch from the 

December peak through January and February 2026 suggests that fish concentration in reduced water 

volumes is most pronounced in the mid dry season, before populations begin pre-spawning dispersal 

movements. The sharpest seasonal decline occurred at Wurukum (50.65%), compared with North Bank 
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(17.36%) and Wadata (27.50%), indicating relative habitat instability at Wurukum and greater ecological 

resilience at North Bank. The consistently higher abundance recorded at North Bank (44.86% of total 

catch) supports the observation of Olaosebikan and Raji (2019) that habitat complexity and water quality 

are key determinants of fish distribution in tropical river systems. These spatial and seasonal patterns 

underscore the importance of targeted, season-sensitive habitat protection measures within the Makurdi 

axis. 

4.3 Comparison with Regional Patterns and Management Implications 
The dominance of Cichlidae, Mormyridae, Alestidae, and Clariidae recorded in this study is consistent 

with patterns reported across other West African river systems (Lalèyè, Olopade, & Akinola, 2021). The 

diversity recorded in the Makurdi axis appears comparatively higher than that reported for more degraded 

river systems elsewhere in Nigeria (Lawson & Olusanya, 2010; Emmanuel, Adebayo, & Okon, 2016), 

suggesting that River Benue within this axis retains substantial ecological integrity despite ongoing 

anthropogenic pressure from sand mining, agricultural runoff, and effluent discharge. Globally, 

freshwater fish diversity faces mounting threats from habitat loss, pollution, overfishing, and climate 

change (Arthington, Dulvy, Gladstone, & Winfield, 2016). The relatively high diversity recorded in the 

present study represents an important opportunity for proactive conservation, provided that sustainable 

fishing practices, regulation of sand mining and habitat protection measures are implemented before 

further degradation occurs. 

 

5. CONCLUSION AND RECOMMENDATIONS 
This study provides an updated, seasonally resolved assessment of fish species diversity, composition, 

and abundance within the Makurdi axis of River Benue, Benue State, Nigeria. Over a twelve month 

period encompassing both dry and wet seasons, a total of 30,774 fish specimens representing 17 families 

and 39 species were recorded, with Mormyridae, Cichlidae, Alestidae, Clariidae, and Mochokidae 

constituting the dominant families. Diversity indices (Shannon-Wiener H' = 3.533 to 3.581; Simpson's 1-

D = 0.945 to 0.952) confirm a diverse and well-balanced fish community with low species dominance. 

Fish abundance was consistently higher during the dry season and at the North Bank station, reflecting the 

influence of habitat complexity, water quality, and anthropogenic disturbance on fish distribution. 

These findings establish a valuable ecological baseline for the Makurdi axis of River Benue and indicate 

that, despite emerging anthropogenic pressures, the river retains substantial biodiversity and ecological 

integrity. To sustain this diversity, the following measures are recommended: enforcement of sustainable 

fishing regulations, including mesh size control and seasonal closures during breeding periods; regulation 

of sand mining and other habitat-altering activities, particularly at Wurukum; protection of critical 

breeding and nursery habitats such as floodplain wetlands; and the establishment of long-term, 

standardized fish population monitoring programmes to guide adaptive fisheries management. Continued 

biodiversity assessment, combined with community-based co-management, will be essential to 

safeguarding the ecological and socio-economic value of River Benue for present and future generations. 
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