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Abstract  

This study assessed the diversity and abundance of fish species in the River Benue over an 

18-month period (January 2020 to June 2021), spanning dry and wet seasons. Fish sampling 

was conducted monthly at three sites: Lau (Site A), Mayo-Ranewo (Site B), and Ibi (Site C), 

using gillnets of varying mesh sizes (60, 70, 80 and 90 mm) across different habitats. A total 

of 54,774 fish, represen4ng 17 families and 39 species, were recorded. Mormyridae 

exhibited the highest diversity (20.77%, eight species), followed by Cichlidae (16.94%, four 

species) and Ales4dae (14.41%, five species). Dominant species included Oreochromis 

nilo4cus (4.96%), while Polypterus senegalus (0.24%) was the least abundant. Fish 

abundance was higher during the dry season (32,353 fish) compared to the wet season 

(22,421 fish). Site B consistently recorded the highest abundance across seasons, while Site 

A exhibited the most significant seasonal decline. Biodiversity indices, including the 

Shannon-Weiner diversity index (H'), showed slight seasonal varia4on, with higher values in 

the wet season at Site B (H' = 3.581). Evenness was highest at Site A in the wet season (E = 

0.848), indica4ng uniform species distribu4on. The results highlight seasonal and spa4al 

varia4ons in fish diversity and abundance, emphasizing the ecological significance of the 

River Benue's fish communi4es. 
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Introduction  

Fish play a vital role in aquatic 
ecosystems and human livelihoods, 
serving as both a critical component of 
biodiversity and vital source of nutrition 
and food security. Globally, over 33,000 
species of fish have been identified, 
making them the most diverse group of 
vertebrates (Nelson et al., 2016). Their 

sizes range from the minuscule goby, less 
than an inch long, to the enormous whale 
shark, which can grow up to 40 feet 
(Lisbeth, 2023). Fishing, one of 
humanity’s oldest professions, continues 
to sustain billions of people, with fish 
accounting for over 20% of the average 
animal protein intake in some developing 
regions (FAO, 2022). However, the 
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sustainability of fisheries is increasingly 
under threat due to overexploitation, 
habitat destruction, and climate change 
(IPCC, 2023). 

Nigerian waters, comprising both 
freshwater and marine ecosystems, are 
known for their remarkable fish diversity 
and abundance. These environments, 
ranging from the Niger Delta to the Lake 
Chad Basin, host an impressive variety of 
fish species vital for biodiversity 
conservation and fisheries management 
(Olaosebikan and Raji, 1998). Freshwater 
systems such as the Niger and Benue 
Rivers support key species like tilapia 
(Oreochromis spp.) and catfish (Clarias 
spp.), while marine areas such as the Bight 
of Benin are home to economically 
significant fish like Atlantic croaker 
(Pseudotolithus elongatus) and various 
tuna species (Asuquo and Ifon, 2021). 
Nigeria’s fisheries not only provide 
livelihoods for millions but also contribute 
substantially to the country’s economy 
and food supply. 

The River Benue, Nigeria's second 
longest river, is a major tributary of the 
Niger River, running approximately 1,400 
kilometers from its source in the 
Adamawa Plateau of northern Cameroon 
through Nigeria before merging with the 
River Niger at Lokoja. The river plays a 
crucial role in the socio-economic and 
ecological framework of Nigeria, 
supporting agriculture, fisheries, and 
transportation in the regions it traverses 
(Chisholm, 1911). 

The Benue River basin is characterized 
by a tropical climate with distinct wet and 
dry seasons, resulting in significant 
hydrological variability that influences the 
river’s ecology and biodiversity. During 
the wet season, the river experiences 
flooding, expanding its floodplains and 

creating diverse habitats, which support a 
wide variety of fish and other aquatic 
species (Babangida and Mojeed, 2022). 
The dry season, on the other hand, results 
in reduced water volume, concentrating 
aquatic species and influencing fish 
assemblage patterns. 

Ecologically, the river is a hotspot for 
biodiversity. It supports numerous fish 
species, including economically important 
families such as Cichlidae, Mormyridae, 
and Mochokidae, as well as rare and 
endemic species, underscoring its 
significance for fisheries and conservation 
(Olaosebikan and Raji, 1998). Its 
extensive floodplains are also important 
for agriculture, providing fertile soils for 
crops like rice and yams, as well as 
serving as grazing land for livestock 
(Anetekhai et al., 2007). 

However, the River Benue faces threats 
from anthropogenic activities, including 
overfishing, pollution, and habitat 
degradation. The expansion of agricultural 
activities and urban development along its 
banks has led to increased sedimentation 
and eutrophication, which threaten its 
aquatic biodiversity and overall 
ecosystem health (Ita, 1993). The river is 
also susceptible to the impacts of climate 
change, with altered rainfall patterns and 
temperature changes posing risks to its 
hydrological regime and the livelihoods it 
supports (Okon et al., 2021). 

This study aims to evaluate the fish 
diversity and ecological health of the 
River Benue, focusing on key species, 
their ecological and economic importance, 
and the impact of environmental and 
human factors. It will document fish 
species, assess seasonal and hydrological 
influences, analyze threats like 
overfishing and pollution, and examine 
climate change impacts. The findings will 

Evaluating Fish Diversity and Distribution Patterns.…………Adamu et al. 



69 

 

inform sustainable fisheries management 
and biodiversity conservation strategies. 

The research is justified by the River 
Benue's critical role in Nigeria's socio-
economic and ecological systems, which 
are increasingly threatened by human 
activities and environmental changes. By 
addressing these challenges, the study 
aims to support sustainable development 
and the preservation of this vital aquatic 
ecosystem. 
 

Materials and Methods  
Study Area  

The River Benue is a freshwater river 
that flows through Nigeria and is the 
country's second-largest river. The river 
originates from the Adamawa mountains 
of Cameroun, some bounding the Nigeria 
frontier, and flows eastward through the 
Nigeria territory before joining the River 
Niger at Lokoja, Kogi state, Nigeria 
(Okayi et al., 2001). This research was 
conducted in Taraba State North Eastern 
Nigeria. Taraba State, located at 8º 00' N, 

10º 30' E in central Nigeria, covers an area 
of 54,473 km² and had a population of 
2,294,800 in the 2006 census. Its 
landscape is mostly undulating, 
highlighted by the scenic Mambilla 
Plateau. 

The study locations include Ibi, Lau, 
and Mayo-Ranewo, each situated in 
Taraba State, Nigeria, along the River 
Benue. Ibi, a town and administrative 
district, lies on the river's south bank and 
is near the confluence of the Taraba, 
Donga, and Shemankar rivers, adding to 
its strategic importance (8º 19' N, 9º 51' 
E). Lau, a Local Government Area with 
predominantly Hausa-Fulani inhabitants, 
borders several other local governments, 
including Ardo Kola, Jalingo, Yorro, and 
Zing, with its headquarters in the town of 
Lau (9º 12' N, 11º 16' E). Lastly, Mayo-
Ranewo, known for its notable fish 
market, is situated 8 kilometers off the 
Jalingo-Wukari road along the banks of 
the River Benue, making it a hub for 
regional trade and commerce (figure 1). 
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Fig. 1: Map of Taraba State, showing River Benue and the three-sampling station (Lau, 

Mayo Ranewo, and Ibi) 
 

Samples Collection  

The study was conducted over an 18-

month period, from January 2020 to June 

2021, to assess the diversity and 

abundance of fish species in the River 

Benue. Fish samples were collected 

monthly, covering both dry and wet 

seasons by employing experimental fish 

sampling at three sampling stations: Lau 

(Site A), Mayo-Ranewo (Site B), and Ibi 

(Site C), as shown in the study area map in 

(Fig. 1). In the experimental setup, a fleet 

of gillnets of various mesh sizes (60, 70, 

80 and 90 mm) was set up at the various 

sampling stations at the shore, surface, and 

bottom water habitats. 
Identification of Fish Species 

Fish caught were identified, sorted into 

species using guides by Olaosebikan and 

Raji (1998), and counted. 
Diversity indices 

The diversity indices used in this study 

and methods employed are as follow: 
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i. Relative species abundance (%) =  
�×���

�
 

Where: 
n = Number of individual species present 
in the sample.  
N = Total number of individuals of all 
species in the sample. 
ii.  Shannon-weiner diversity index (H) = 

-∑ (Pi x ln Pi) S 
Where: H is the Shannon diversity index 
Pi is the fraction of the entire population 
made up of species 
i is the estimation of the proportion as 
Pi=ni/N 
S is numbers of species encountered 
∑ is sum from species 1 to species S 
Ln is the natural log, which makes the 
terms of the summation negative. 

Kerkhoff, (2010) stated that typical 
values of Shannon Weiner index are 
generally between 1.5 and 3.5 in most 
ecological studies, and the index is rarely 
greater than 4. Evenness is an index that 
makes the H values comparable between 
communities by controlling the number of 
species found within the communities 
iii. E = H/LnHmax 
Where: 
H= Shannon Weiner value 
Hmax= Total number of species 
E can range from close to 0 or close to 1. 
When it is close to zero, it means all 
species are rare and just a few are 
abundant, close to 1 means the potential 
evenness between species (Hmax) is equal 
to that which was observed (H). 

Data Analysis  

The data collected on fish biodiversity 
were analyzed using a one-way analysis of 
variance (ANOVA) to determine the 
statistical significance of variations. 
Microsoft Excel 2010 and SPSS 23.0 were 
used for graphing and statistical analysis, 
respectively. 
 

Results  
Fish Abundance in Dry and Wet seasons 

by Site in River Benue 
In general, thirty-two thousand three 

hundred and fifty-three (32353) fish 
species were recorded across Site A, B, 
and C in dry season and twenty-two 
thousand four hundred and twenty-one 
(22421) were recorded during the wet 
season period. In Site A, fish abundance 
during the Dry Season was 10,040, while 
the Wet Season recorded a significant drop 
to 4,902 fish. In Site B, fish abundance 
during the Dry Season was 13,468, and 
although there was a decline in the Wet 
Season, it still remained high at 11,123 
fish. Site B consistently recorded the 
highest fish abundance across both 
seasons, with only a slight reduction in the 
wet season. In Site C, 8,845 fish were 
recorded during the Dry Season, while the 
Wet Season saw a moderate decrease to 
6,396 fish (Fig 2.). There is no significant 
difference in the distribution of the fish 
across the sites in both dry and wet season 
at P>0.05.
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Figure 1:  Fish Abundance in Dry and Wet seasons by Site in River Benue 
 
Fish species composition identified 

during Both Seasons in River Benue 

The survey conducted on the River 
Benue revealed a total of 54,774 fishes, 
representing 17 families and 39 species. 
The family Mormyridae exhibited the 
highest diversity with eight (8) species, 
followed by Alestidae with five (5) 
species. The families Cichlidae, Clariidae, 
and Mochokidae each accounted for four 
(4) species. Claroteidae and Cyprinidae 
were represented by two (2) species each, 
while Schilbeidae, Protopteridae, 
Polypteridae, Osteoglossidae, Latidae, 
Gymnarchidae, Distichodontidae, 
Channidae, Bagridae, and Malapteruridae 

had one (1) species each. (Table 1). 

The percentage occurrences of each 
species caught is presented in (table 2.) 
The percentage occurrence of the families 
is Mormyridae (20.77%). This family has 
the highest-class percentage followed by 
Cichlidae (16.94%). The Cichlidae family 
is the second most dominant, Mochokidae 
(10.70%), Alestidae (14.41%), Latidae 
(3.73%), Claroteidae (4.15%), Cyprinidae 
(4.80%), Protopteridae (2.61%), 
Schilbeidae (2.10%), Osteoglossidae 
(1.41%), Distichodontidae (1.06%), 
Gymnarchidae (0.001%), Channidae 
(0.89%) and Polypteridae (0.24%). The 
dominant fish species are Oreochromis 

niloticus which contributed 4.96% by 
number while the least fish species is 
Polypterus senegalus with (0.24%). 
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Table 1: Fish species identified during Both Seasons in River Benue (January 2020-June 
2021) 
Family Species Common Name Local Name 

Alestidae Brycinus nurse (Rüppell, 1832) Nurse Tetra kawara   
Brycinus leuciscus (Günther, 1867) Leuciscus Tetra kawara   
Alestes baremoze (Joannis, 1835) Baremoze Tetra Shimani  
Brycinus macrolepidotus (Valenciennes, 1850) Large-scaled Tetra Kakara  
Hydrocynus brevis (Günther, 1864) Short-headed 

Hydrocynus 
Danriri zawai 

    

 Bagridae Bagrus bajad (Forsskål, 1775) Arabian Catfish Doza     

Channidae Parachanna obscura (Günther, 1861) African Snakehead Tuhi     

Cichlidae Oreochromis niloticus (Linnaeus, 1758) Nile Tilapia Karfasa  
Tilapia zillii (Gervais, 1848) Zill's Tilapia karfasa  
Sarotherodon galilaeus (Linnaeus, 1758) Galilee Tilapia Gargaza  
Chromidotilapia guntheri (Sauvage, 1882) Gunther's Cichlid Kwana     

 Claroteidae Auchenoglanis occidentalis (Valenciennes, 
1840) 

West African Catfish Dunkuruub 

 
Chrysichthys nigrodigitatus (Lacepède, 1803)  Spotted Catfish Worushe     

Clariidae Clarias gariepinus (Burchell, 1822) African Catfish Tarwada  
Clarias anguillaris (Linnaeus, 1758) Swamp Catfish Tarwaɗa   
Heterobranchus longifilis (Valenciennes, 
1840) 

Long-finned Catfish Ramboshi 

 
Heterobranchus bidorsalis (Geoffroy Saint-
Hilaire, 1809) 

Banded Catfish Ramboshi 

    

Cyprinidae Labeo senegalensis (Valenciennes, 1842) Senegal Labeo Farin dummi  
Labeo coubie (Rüppell, 1832) Coubié Labeo Barkin Dumi     

Distichodontidae Distichodus rostratus (Günther, 1864) Rostrated Distichodus Cihaki     

Gymnarchidae Gymnarchus niloticus (Cuvier, 1829) African Knifefish Yauni     

 Malapteruridae Malapterurus electricus (Gmelin, 1789) Electric Catfish Magariya     

 Mochokidae Synodontis vermiculatus (David & Poll, 1937) Vermiculated Catfish Kurungu  
Synodontis schall (Bloch & Schneider, 1801) Schall's Catfish Kurungu  
Synodontis nigrita (Valenciennes, 1840) Black Synodontis Kurungu  
Synodontis courteti (Pellegrin, 1906) Courtet's Catfish Kurungu     

 Mormyridae Mormyrops deliciosus (Leach, 1818) Delicious Mormyrid 
 

 
Petrocephalus bane (Lacepède, 1803) Bane's Electric Fish Faya  
Gnathonemus deboensis (Pellegrin, 1926) Elephantnose fish 

 

 
Mormyrus rume (Valenciennes, 1846) Rume Mormyrid Miligi  
Marcusenius senegalensis (Steindachner, 
1870) 

Senegal Marcusenius Gandaga 

 
Campylomormyrus tamandua (Günther, 1864) Tamandua Mormyrid Tola  
Pollimyrus isidori (Valenciennes, 1847) Isidor's Mormyrid 

 

 
Hyperopisus bebe (Lacepède, 1803) Bebe's Mormyrid Kuma     

Latidae Lates niloticus (Linnaeus, 1758) Nile Perch Giwan ruwa 
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Osteoglossidae Heterotis niloticus (Cuvier, 1829) Nile Heterotis Berigi     

Polypteridae Polypterus senegalus (Cuvier, 1829) Senegal Bichir Gwando     

Protopteridae Protopterus annectens (Owen, 1839) West African 
Lungfish 

Gaiwa chi 
jikinki     

Schilbeidae Schilbe uranoscopus (Rüppell, 1832) Egyptian butter 
catfish 

Nalanga 

 
Table 2: Percentage occurrence of Fish Species during Both Seasons in River Benue (Jan 
2020 to June 2021).  

Family Fish Species   Freq Species 

% comp 

Class% 

comp 

Alestidae Brycinus nurse 1690 3.08 
 

 
Brycinus leuciscus 1545 2.82 

 
 

Aleste baremoze 1955 3.56 14.41  
Brycinus macrolepidotus 1533 2.79 

 
 

Hydrocynus brevis 1173 2.14 
 

  
7896 

  

 Bagridae Bagrus bajad 1033 1.88 1.88      

Channidae Parachanna obscura 489 0.89 0.89      

Cichlidae Oreochromis niloticus  2722 4.96 
 

 
Tilipia zilli 2268 4.14 16.94  
Sarotheroden galilaeus 2091 3.81 

 
 

Chromidotilapia gutheri 2201 4.01 
 

  
9282 

  

 Claroteidae Auchenoglanis 

occidentalis 

946 1.72 
 

 
Chrysichthys 

nigrodigitatus 

1331 2.42 4.15 

  
2277 

  

Clariidae Clarias gariepinus 2388 4.35 
 

 
Clarias anguillaris 1088 1.98 11.84  
Heterobranchus longifilis 1520 2.77 

 
 

Heterobranchus bidorsalis 1490 2.72 
 

  
6486 

  

Cyprinidae Labeo senegalensis  1461 2.66 
 

 
Labeo coubie 1171 2.13 4.80   

2632 
  

 Distichodontidae Distichodus rostratus 583 1.06 1.06      

Gymnarchidae Gymnarchus niloticus 520 0.94 0.001      

 Malapteruridae Malapterurus electricus 788 1.43 1.43      

 Mochokidae Synodontis vermiculatus 1491 2.72 
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Synodontis schall 1306 2.38 10.70  
Synodontis nigrita 1328 2.42 

 
 

Synodontis courteti 1738 3.17 
 

  
5863 

  

 Mormyridae Mormyrops delicious  1209 2.20 
 

 
Petrocephalus bane 770 1.40 

 
 

Gnathonemus deboensis 1460 2.66 20.77  
Mormyrus rume 1913 3.49 

 
 

Marcusenius senegalensis 1775 3.24 
 

 
Campylomormyrus 

tamandua 

1314 2.39 
 

 
Pollimyrus isidori 1239 2.26 

 
 

Hyperopisus bebe 1701 3.10 
 

  
11381 

  

Latidae Lates niloticus  2047 3.73 3.73  
Osteoglossidae 

   

Osteoglossidae Heterotis niloticus 775 1.41 1.41      

Polypteridae Polypterus senegalus 133 0.24 0.24      

Protopteridae Protopterus annectens 1435 2.61 2.61      

Schilbeidae Schilbe uranoscope 1154 2.10 2.10 
Total 

 
54774 

  

 

Fish Diversity and Abundance during 

Dry season in River Benue   

Fish catches at three sampling stations 
(Sites A, B, and C) in the River Benue 
during the dry season were analyzed. The 
most abundant species was Oreochromis 

niloticus (Cichlidae), contributing 5.198% 
of the total catch. Other notable species 
included Clarias gariepinus (4.98%), 
Chromidotilapia gutheri (4.21%), and 
Lates niloticus (4.01%). The Cichlidae 
family was well-represented, with four 
significant contributors: Oreochromis 

niloticus, Tilapia zilli, Sarotherodon 

galilaeus, and Chromidotilapia gutheri. 
Mormyridae was another diverse family, 
including species such as Mormyrus rume 
(3.80%) and Marcusenius senegalensis 
(2.89%). Site B recorded the highest 
catch, accounting for (41.63%) of the 
total, followed by Site A with 31.03%, and 

Site C with 27.34%. Biodiversity indices 
were similar across the sites, with Site C 
showing slightly higher diversity (H' = 
3.56139). Evenness was highest at Site B 
(E = 0.760836), reflecting a more uniform 
distribution of species abundances. Some 
species made minimal contributions, such 
as Polypterus senegalus (0.225%) and 
Gymnarchus niloticus (0.713%). In total, 
32,353 fish were sampled across all 
stations. Site A recorded 10,040 fish, Site 
B accounted for 13,468, and Site C 
contributed 8,845. (Table 3). 
Fish Diversity and Abundance during 

Wet season in River Benue 

Fish diversity, abundance, and 
distribution were analysed across three 
sampling stations (Sites A, B, and C) in the 
River Benue during the wet season. Site B 
recorded the highest total catch, 
contributing 49.61% (11,123 fish) of the 
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overall total of 22,421 fish, followed by 
Site C with 28.53% (6,396 fish) and Site 
A with the lowest catch at 21.86% (4,902 
fish). The dominant family, Cichlidae, 
included Oreochromis niloticus (4.64%), 
Tilapia zilli (4.37%), and Chromidotilapia 

gutheri (3.74%), while Mormyridae was 
represented by Marcusenius senegalensis 
(3.75%) and Hyperopisus bebe (3.82%). 
Other notable families included Alestidae 
(Alestes baremoze at 3.47% and Brycinus 

nurse at 3.18%), Clariidae (Clarias 

gariepinus at 3.46%), and Latidae (Lates 

niloticus at 3.35%). The species with the 
lowest contribution was Polypterus 

senegalus (0.27%) from the Polypteridae 
family. Biodiversity indices were similar 
across the sites, with Site B having the 
highest Shannon-Weiner diversity value 
(H' = 3.581) and Site C the lowest (H' = 
3.571). Site A exhibited the highest 
evenness (E = 0.848), indicating a more 
uniform species distribution, while Site B 
had the lowest evenness (E = 0.761), 
reflecting an uneven species composition 
despite its high total catch. (Table 4). 
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Table 3: Fish Diversity and Abundance during Dry season in River Benue (Jan, 2020 to Mar, 2021)   
Sampling stations 

   

Family Fish Species Site A Site B Site C Total 
Catch  

 Percentage 
Contribution (%)   

Alestidae Brycinus nurse 175 456 346 977 3.02  
Brycinus leuciscus 238 406 286 930 2.87  
Aleste baremoze 264 516 396 1176 3.63  
Brycinus macrolepidotus 244 393 290 927 2.87  
Hydrocynus brevis 176 286 208 670 2.07 

Bagridae Bagrus bajad 117 277 157 551 1.70 

Channidae Parachanna obscura 121 42 98 261 0.81 

Cichlidae Oreochromis niloticus  518 681 483 1682 5.19  
Tilipia zilli 474 554 260 1288 3.98  
Sarotheroden galilaeus 434 514 331 1279 3.95  
Chromidotilapia gutheri 453 533 376 1362 4.21 

Claroteidae Auchenoglanis occidentalis 149 229 118 496 1.53  
Chrysichthys nigrodigitatus 273 353 233 859 2.66 

Clariidae Clarias gariepinus 580 660 372 1612 4.98  
Clarias anguillaris 213 293 173 679 2.09  
Heterobranchus longifilis 316 396 276 988 3.05  
Heterobranchus bidorsalis 310 390 270 970 2.99 

Cyprinidae Labeo senegalensis  300 380 260 940 2.91  
Labeo coubie 207 287 187 681 2.10 

Distichodontidae Distichodus rostratus 87 149 101 337 1.04 

Gymnarchidae Gymnarchus niloticus 44 56 131 231 0.71 

 Malapteruridae  Malapterurus electricus 137 217 97 451 1.39 

Mochokidae Synodontis vermiculatus 281 361 241 883 2.73  
Synodontis schall 280 360 248 888 2.74  
Synodontis nigrita 283 363 263 909 2.81  
Synodontis courteti 325 405 285 1015 3.14 
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Mormyridae Mormyrops delicious  218 298 178 694 2.15  
Petrocephalus bane 114 194 74 382 1.18  
Gnathonemus deboensis 276 356 236 868 2.68  
Mormyrus rume 432 512 286 1230 3.80  
Marcusenius senegalensis 298 378 258 934 2.89  
Campylomormyrus tamandua 201 281 161 643 1.99  
Pollimyrus isidori 152 232 112 496 1.53  
Hyperopisus bebe 268 348 228 844 2.61 

Latidae Lates niloticus  454 534 309 1297 4.01  
Osteoglossidae 

     

 
Heterotis niloticus 177 118 143 438 1.35 

Polypteridae Polypterus senegalus 7 56 10 73 0.23 

Protopteridae Protopterus annectens 235 315 195 745 2.30 

Schilbeidae Schilbe uranoscope 209 289 169 667 2.06  
Total Abundance 10040 13468 8845 32353 100  
Relative percentage 31.03267 41.62829 27.33904 

  

 
Hˈ 3.53299 3.55681 3.56139 

  

 
E 0.668581 0.760836 0.74598 

  

                       Key: Hˈ = Shannon Weiner; E = Evenness 
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Table 4: Fish Diversity and Abundance during Wet season in River Benue (April, 2020 to June, 2021)  
   Sampling stations     

Family  Fish Species Site A Site B Site C Total 
Catch  

 Percentage 
Contribution (%) 

Alestidae Brycinus nurse 186 371 156 713 3.18  
Brycinus leuciscus 117 317 181 615 2.74  
Aleste baremoze 183 383 213 779 3.47  
Brycinus macrolepidotus 121 311 174 606 2.70  
Hydrocynus brevis 92 276 135 503 2.24 

Bagridae Bagrus bajad 107 214 161 482 2.15 

Channidae Parachanna obscura 76 54 98 228 1.02 

Cichlidae Oreochromis niloticus  264 449 327 1040 4.64  
Tilipia zilli 196 446 338 980 4.37  
Sarotheroden galilaeus 176 374 262 812 3.62  
Chromidotilapia gutheri 185 404 250 839 3.74 

Claroteidae Auchenoglanis occidentalis 72 245 133 450 2.01  
Chrysichthys nigrodigitatus 79 263 130 472 2.11 

Clariidae Clarias gariepinus 174 374 228 776 3.46  
Clarias anguillaris 69 237 103 409 1.82  
Heterobranchus longifilis 109 271 152 532 2.37  
Heterobranchus bidorsalis 100 296 124 520 2.32 

Cyprinidae Labeo senegalensis  112 277 132 521 2.32  
Labeo coubie 88 280 122 490 2.19 

Distichodontidae Distichodus rostratus 52 152 42 246 1.09 

Gymnarchidae Gymnarchus niloticus 138 54 97 289 1.29 

 Malapteruridae  Malapterurus electricus 59 201 77 337 1.50 

Mochokidae Synodontis vermiculatus 126 308 174 608 2.71  
Synodontis schall 75 245 98 418 1.86  
Synodontis nigrita 90 232 97 419 1.87  
Synodontis courteti 157 357 209 723 3.22 
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Mormyridae Mormyrops delicious  87 287 141 515 2.29  
Petrocephalus bane 67 231 90 388 1.73  
Gnathonemus deboensis 127 293 172 592 2.64  
Mormyrus rume 148 340 195 683 3.05  
Marcusenius senegalensis 195 395 251 841 3.75  
Campylomormyrus 

tamandua 

146 338 187 671 2.99 

 
Pollimyrus isidori 170 362 211 743 3.31  
Hyperopisus bebe 204 402 251 857 3.82 

Latidae Lates niloticus  161 361 228 750 3.35  
Osteoglossidae 

     

 
Heterotis niloticus 115 83 139 337 1.50 

Polypteridae Polypterus senegalus 18 21 21 60 0.27 

Protopteridae Protopterus annectens 177 335 178 690 3.07 

Schilbeidae Schilbe uranoscope 84 284 119 487 2.17  
Total Abundance 4902 11123 6396 22421 100  
Relative percentage 21.86343 49.60974 28.52683 

  

 
Hˈ 3.57521 3.58147 3.571421 

  

 
E 0.848005 0.761476 0.831305 

  

                       Key: Hˈ = Shannon Weiner; E = Evenness 
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Monthly recorded fish species numbers 

during the both season for two years 

study 

During the dry season, the highest 
species count was observed in December 
2020, with 5,084 species, whereas the 
lowest count was recorded in March 2021, 

with 2,513 species, indicating a significant 
decline over time (Figure 3). 

In contrast, the highest species count 
during the wet season was recorded in 
October 2020, with 3,958 species, while 
the lowest count during the wet season 
occurred in August 2020, with 1,761 
species (Figure 4). 

 

 
Fig. 3: Monthly recorded fish species numbers during the dry season for two years study 

 
Fig. 4: Monthly recorded fish species numbers during the wet season for two years study 
 
Discussion 

Species Composition and Abundance 

The observed decline in fish abundance 
from the dry season (32,353 fish) to the 
wet season (22,421 fish) can be attributed 
to increased water volume and habitat 
availability during the wet season, 
allowing fish to disperse over a larger 
area. This pattern aligns with previous 

findings in Nigerian water bodies, where 
higher catch rates during the dry season 
are often associated with reduced water 
levels and increased fish concentration 
(Ayoola and Kuton, 2017). 

Site B consistently recorded the highest 
fish abundance in both seasons, likely due 
to favorable ecological conditions such as 
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deeper channels and a wider range of 
microhabitats. 

This is consistent with studies on the 
Niger-Benue River system, which 
emphasize the role of habitat complexity 
in sustaining higher fish populations 
(Olaosebikan and Raji, 1998).  Site A 
showed the most significant seasonal drop 
in fish abundance, suggesting that this site 
may experience greater habitat variation 
between seasons, leading to a higher 
dispersion of fish during the wet season. 
Site C, while showing moderate seasonal 
variation, maintained a relatively stable 
fish population, possibly due to its 
intermediate ecological characteristics. 

The lack of significant differences (P > 
0.05) in fish distribution across the sites 
between seasons suggests that the fish 
assemblages are well-adapted to the 
hydrological regime of the River Benue. 
Similar trends have been reported in other 
Nigerian rivers, such as the Ogun and 
Cross Rivers, where fish communities 
exhibit resilience to seasonal fluctuations 
(Anetekhai et al., 2004). 

The Mormyridae family emerged as the 
most diverse and dominant, contributing 
20.77% of the total fish population with 
eight species, including Marcusenius 

senegalensis and Hyperopisus bebe. This 
dominance aligns with previous studies 
highlighting the adaptive success of 
Mormyridae in diverse freshwater habitats 
across Nigeria (Olaosebikan & Raji, 
1998). Cichlidae, the second most 
dominant family (16.94%), included 
economically and ecologically significant 
species such as Oreochromis niloticus and 
Tilapia zilli. These species are often 
associated with high adaptability to 
varying water conditions, making them 
pivotal to local fisheries (Adebisi, 1981). 

Alestidae (14.41%) also demonstrated 
substantial representation, with Alestes 

baremoze being a key species. The 
prevalence of Alestidae in Nigerian waters 
has been linked to their ability to exploit 
diverse niches within riverine ecosystems 
(Eze and Ogban, 2010). Similarly, 
Clariidae (11.84%) and Mochokidae 
(10.70%) contributed significantly, 
reflecting the ecological balance and 
habitat diversity within the river system. 
Notable species such as Clarias 

gariepinus (Clariidae) and Synodontis 

courteti (Mochokidae) are known for their 
ecological versatility and importance in 
local diets (FAO, 2016). 

Families such as Latidae (3.73%), 
Claroteidae (4.15%), and Cyprinidae 
(4.80%) also play important roles in the 
ecosystem. Species like Lates niloticus 
(Latidae) and Labeo senegalensis 
(Cyprinidae) are valued both ecologically 
and economically. Their moderate 
contributions to the fish population 
suggest a balanced representation across 
trophic levels and habitat types 
(Anetekhai et al., 2007). 

Families like Protopteridae (2.61%), 
Schilbeidae (2.10%), and Osteoglossidae 
(1.41%) had smaller but noteworthy 
contributions, with species such as 
Protopterus annectens and Heterotis 

niloticus adding to the river's overall 
biodiversity. These species are vital for 
maintaining ecosystem stability and serve 
as indicators of environmental health (Ita, 
1993). Rare families like Gymnarchidae 
(0.001%) and Polypteridae (0.24%) had 
minimal contributions, reflecting the 
unique but sparse presence of species such 
as Gymnarchus niloticus and Polypterus 

senegalus. 
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Community Structure Indices 

The Shannon-Wiener diversity index 
(H') and Evenness (E) values obtained in 
this study reflect patterns of fish diversity 
and species distribution in the River 
Benue, which align with findings from 
other aquatic ecosystems in Nigeria and 
beyond. The H' values for the dry and wet 
seasons (3.561 to 3.581) suggest a 
moderately high level of diversity in the 
River Benue, indicating that the 
ecosystem supports a wide variety of fish 
species. These values are consistent with 
studies such as those by Offem et al. 
(2009).  on the Cross River and Olopade 
and Rufai (2014) on Ogun River, where 
Shannon-Wiener values ranged between 
2.8 and 3.6, showing a similarly diverse 
fish assemblage in Nigerian inland waters. 

The Evenness (E) values, ranging from 
0.761 to 0.848, indicate a generally 
equitable distribution of species, though 
slight variations were observed across 
sites. These values are comparable to 
findings from Akombo et al. (2014) on the 
Lower Benue River, where E values 
ranged from 0.70 to 0.85, signifying that 
no single species dominates excessively in 
these ecosystems. High evenness values 
suggest a balanced ecological structure, 
which is indicative of less anthropogenic 
stress and a healthy aquatic environment. 

In comparison to studies in other 
regions, the River Benue’s diversity 
metrics show ecological resilience, 
although certain variations in H' and E 
may result from localized factors like 
habitat heterogeneity, seasonal variations, 
and fishing pressure. For instance, Ita 
(1993) noted that larger rivers in Nigeria 
often exhibit greater species richness and 
more balanced communities due to their 
complex habitats, which is reflected in the 

diversity and evenness values reported 
here. 

These findings underscore the 
importance of sustaining the ecological 
health of the River Benue. As highlighted 
by Anetekhai et al. (2007), maintaining 
diversity and evenness is crucial for the 
resilience of fisheries and their capacity to 
support livelihoods. Moreover, 
comparisons with other studies emphasize 
the need for targeted management 
practices to mitigate impacts like 
overfishing, pollution, and habitat 
degradation, which could threaten the 
diversity and balance of fish communities 
in Nigeria's water resources. 

The highest species count in December 
2020 (5,084 species) and the decline in 
March 2021 (2,513 species) are indicative 
of ecological dynamics influenced by the 
dry season. December often coincides 
with a transition period where 
temperatures are moderate, and water 
availability remains sufficient to support 
higher biodiversity. According to World 
Bank (2021), biodiversity peaks during 
such periods in Nigerian ecosystems due 
to the reduced impact of extreme weather 
and relatively stable environmental 
conditions. However, as the dry season 
progresses toward March, increasing 
temperatures, reduced moisture levels, 
and desiccation of habitats contribute to a 
decline in species count. This is 
particularly evident in terrestrial 
ecosystems, where the availability of food 
and water diminishes, leading to 
migratory behaviors or reduced species 
activity (Okon et al.,2021). 

Conversely, the highest species count 
during the wet season occurred in October 
2020 (3,958 species), while the lowest 
count was recorded in August 2020 (1,761 
species). This observation corresponds 
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with patterns reported by Weiskopf et al. 
(2020), who found that biodiversity 
fluctuates during the rainy season due to 
factors such as habitat flooding, erosion, 
and variations in resource availability. 
August represents the "August break" in 
many parts of Nigeria - a short dry period 
during the rainy season - where reduced 
rainfall temporarily impacts the 
ecosystem. On the other hand, October 
typically coincides with the end of the wet 
season, when water levels stabilize, and 
resources become more accessible, 
leading to increased species counts 
Akwaji et al. (2022). 

Several studies in Nigeria have 
demonstrated similar findings in relation 
to seasonal impacts on biodiversity. For 
example, research conducted in Okomu 
National Park and other Nigerian forest 
reserves by Amonum et al.  (2016) 
revealed higher species abundance at the 
transition between seasons, where 
environmental conditions are less 
extreme. Similarly, studies in savannah 
ecosystems by Alicia Linzey and Kesner 
(2009) found species richness to decline 
during periods of intense drought and 
heavy rains, aligning with the 
observations of lower counts in March and 
August. 
 

Conclusion 

The study of fish abundance and 
diversity in the River Benue reveals 
significant seasonal variations influenced 
by hydrological changes and habitat 
availability. Fish populations are more 
concentrated during the dry season due to 
reduced water volume, while the wet 
season sees increased dispersion as water 
volume rises. Site-specific factors, such as 
habitat complexity, contribute to 
variations in fish abundance across 

different sites. The fish assemblages are 
resilient and well-adapted to seasonal 
fluctuations, with no significant seasonal 
differences observed in distribution. 
Dominant families like Mormyridae and 
Cichlidae highlight the river’s ecological 
richness. The diversity and evenness 
indices reflect a healthy ecosystem, with 
balanced species distribution, supporting 
sustainable fisheries. Overall, the findings 
emphasize the importance of continued 
conservation efforts to protect the River 
Benue's biodiversity and ensure long-term 
ecological and economic stability. 
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