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ABSTRACT 

In the quest of management of the water body and the fishes, ichthyodiversity and physico-chemical 

parameters were studied in Obueyinomo River from April 2015 – May 2016 using 3 sampling stations and 

standard methods. The physico-chemical parameters showed no significant difference (p> 0.05) 

(temperature, ph, flow velocity, depth, turbidity, dissolved oxygen, Biological oxygen demand and 

Conductivity) in their characteristics. Fishing was carried out with non-return valve trap, bag net and hook 

and line. Six hundred and eight (608) fishes were caught belonging to 26 species, 10 genera, 14 family. The 

dominant species by number and weight are C. gariepinus (34.21% and 36.0%) and P. obscura (15.95% 

and 34.2%) and M. electricus (10.69% and 13.5%). The least in number and weight are H. odoe (1% and 

0%) and S. uranoscopus. This study reflects the fisheries potential of Obueyinomo River and a baseline data 

that will assist in the proper management of its fisheries in order to enhance fish production for ecological 

assessment and management of the water body. 

 

Keywords: Icthyodiversity, Fisheries potential, Physico-chemical parameter, Obueyinomo River. 

 

INTRODUCTION 

Fish and fishery products represent a very valuable source of protein and essential micronutrient for balance 

nutrition and good health (Ude, 2011). Globally, fish provide about 3.0 billion people with almost 20% of 

their intake of animal protein and 4.3 billion people with about 15% of such protein (FAO, 2012). 

Icthyodiversity of a river essentially represent the fish faunal diversity and their abundance (Shivashankar et 

al., 2012). 
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Monitoring of water quality is the first step that can lead to management and conservation of aquatic 

ecosystem. The seasonal variation in physico-chemical factors have a profound effect on the distribution and 

population density of both fauna and flora in any aquatic ecosystem (Rafique et al., 2002). 

In Nigeria, species diversity of fishes have been investigated by several researchers such as Edema (1992); 

Fapohunda and Godstates (2007); Meye and Ikomi (2008) in different rivers. 

In Edo and Delta states, fish ecology studies have been carried out in Ikpoba River (Victor and Tetteh, 

1988), (Victor and Brown, 1990), (Tawari-fufeyin and Ekaye, 2007), Ethiope River (Odum, 1995), Orogodo 

River (Meye, 2013). Obueyinomo River, a relatively pristine water body passes through a village (Aburime) 

to Ovia River. In Ovia River, upstream Odiko, (2010) recorded 81 fish species belonging to 42 genera and 

27 families. Oboh and Omoigberale (2014) worked on the Length – weight relationship and fecundity of 

Parachanna obscura.  This River, like most other smaller inland water bodies in Nigeria which are noted for 

their high fisheries potential, lack basic ecological information on its ichthyofauna  

There is therefore a need for information on the fish species of Obueyinomo River to facilitate its proper 

management to enhance fish production. 

 

MATERIALS AND METHODS 

Obueyinomo River is located in Edo State. It takes its source from Odighi Reserve in Ovia North East Local 

Government Area and passes through villages into Ovia River. This River lies between Longitude 5
0
33

i
 to 

5
0
37

i 
and Latitude 6

0
36

i
 to 6

0
39

i.
 

In the study area, two climatic seasons exist, namely the wet season (May- October) and the dry season 

(November – April). Some key physico – chemical variable monitored during the study period are 

summarised in Table 1. The study sites were three sampling stations 1, 11, and 111. 

Station 1 was located at the outskirts of the Agemopae village. It has an average depth of 29m.The aquatic 

macrophytes are Oat grass (Acrocerus zizanoides), Fern (Nephrolepis biserrata). The terrestrial vegetation 

around this station are Oil palm (Eleais guineensis), Raphia palm (Raphia hookeri), Pawpaw (Carica 

papaya). On the bank are heaps of palm fruits, fronds and dead leaves and woods. 
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Station 2 was located midstream in the centre of the village. This station is subjected to high level of human 

activities: washing, bathing, swimming and fetching of water. The aquatic macrophytes are sparse and 

composed of Nymphaea lotus, Nymphaea maculata. Few strands of Eichornia crassipies float near the bank. 

Station 3 is located at the outskirts of the village, and is 3.5km downstream of station 11. It is chosen 

because at this point, the water body must have selfpurified and recovered from activities from station 2. On 

the bank, are cocoa seedlings and dead leafy plants.  

Water and fish samples were collected monthly for a period of 12 months, spanning from May 2015 to April 

2016. Water samples were collected in the morning between 08:00 to 9:30am. Water temperature was 

measured in – situ with a mercury in-glass thermometer, flow velocity by timing the passage of a float, 

turbidity with a standardized Hanna H198703 turbidity meter, depth with meter stick, turbidity  pH with a 

pH meter, conductivity with a conductivity meter. Dissolved oxygen was with Winkler’s method. Biological 

oxygen demand by fixing on the 5
th

 day of water collection, followed by titrimetric method. 

For fishing, 3 types of gears were used namely hook and line, bag nets and non-return valve traps. All fish 

samples were packed in a cooler with ice blocks and transported to Laboratory in University of Benin where 

they were identified to species level using the guides of Olasebikan and Raji (2003) and Idodo-Umeh 

(2003). 

 

RESULTS  

From table 1 there was no significant difference in physico-chemical parameters for the period of sampling 

(p>0.05). Water temperatures ranged between 23
0
C and 23.9

0
C. Water temperature indicated least value in 

station 3 (18
0
C) and highest in station 2 (27.90C). There was no significant difference (p>0.05) among the 

stations. pH range of (6.21-6.23) was recorded in this study. Station 2 had slightly higher value (6.36) than 

station 1 and 3.  There was no significant difference (p>0.05) in pH values among the stations. Flow velocity 

for the stations ranged between 11.4m/s and 2.09m/s. There was no significant difference in the stations. 

Station 1 had lower depth value of (29.25m) than station 2 (55.00m) and 3 (58.1m). There were variations, 

but not statistically different. However, these variations were not significantly different (p>0.05). Turbidity 

values ranged between 7.07 NTU and 10.16 NTU among the stations. There was no clear pattern of seasonal 

changes in turbidity neither were there significant difference (p>0.05). Dissolved oxygen level of (5.57 – 

6.83mgl
-1

) was recorded at the time of this study and there was no distinct seasonal pattern nor spatial 

variations (p>0.05). The range of BOD was between (1.56 – 3.37mg/l), and it is slightly higher in station 1. 

However, these variations were not significantly different (p>0.05). Conductivity values ranged between 

55.00µs/cm and 76.00µs/cm with a slight increase in station 1. There was no significant difference (p>0.05) 

in conductivity values among the stations. 
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Table 1: Summary of means of some physico-chemical parameters in Obueyinomo River  

 

Parameter                 Station 1 

Mean±S.E                    

Range 

Station 2 

Mean ±  S.E  

Range 

Station  3                             

p - value 

Mean ±  S.E                 

Range 

 

Temperature (
O
C) 23.70  ± 0.83 

(18.0 ± 27.0) 

23.91 ± 0.93 

(21.0  ± 29.0)                                                   

  23.00 ± 0.54                       

p>0.05 

   (19.0 ± 27.0) 

 

pH 

                                                                           

6.23   ±   0.22 

(5.04 ± 7.13) 

6.36  ±   0.30 

 (5.0  ± 8.50)  

   6.21 ± 0.22                            

p>0.05                        

    (5.3 ± 7.50) 

 

Flow velocity (m/s) 12.00  ±  1.15 

(10.0 ± 13.5) 

11.00  ±  2.92 

 (8.0   ± 14.0)                                

   11.3 ± 2.20                          

p>0.05 

    (7.0 ± 14.0)  

 

Depth (m) 29.25  ±  1.27 

(18.0 ± 40.5) 

55.00  ±  4.25 

 (30.0  ± 80.0) 

   58.1 ± 12.10                        

p>0.05 

    (46 ± 70.2) 

 

Turbidity(NTU)  7.07  ± 0.74 

(2.0 ± 12.0)        

 7.70   ±  1.63 

 (1.05  ± 16.0) 

    10.16 ± 1.92                      

p>0.05 

    (2.7 ± 19.0) 

 

Dissolved oxygen(mgl
-1

) 6.83  ±  0.74 

(4.9 ± 13.5) 

 6.76   ±  1.61 

 (2.3  ± 18.42) 

    5.57 ±  0.55                        

p>0.05 

    (1.6 ± 13.6) 

 

Biological oxygen 

demand  (mg/l) 

 

 

3.37  ±   0.43 

(1.4 ± 5.4) 

1.56     ±   0.16 

 (1.1 ± 1.92) 

    2.32 ±  0.39                        

p>0.05 

    (0.5  ± 3.0) 

 

Conductivity (µs/cm
-1

) 76.00  ±  2.42 

(10.0 ± 215) 

55.00     ± 15.11 

  (9.5 ± 1.43) 

   69.33  ± 22.08                       

p>0.05 

     (10.0 ± 174) 

 

 

 A checklist of the fish species is given in Table 2. The table also shows the abundance, relative abundance, 

values >10% as dominant, 1-9% as subdominant, <1% as occasional, those caught once and less than 1% as 

rare.  A total of 608 fish specimens were caught belonging to 26 species, 10 genera and 14 families. Five (5) 

species are dominant. The species are the Clarias gariepinus (Clariidae), Aucheonoglanis monkei 

(Bagridae), Parachanna obscura (Channidae), Malapterurus electricus (Malapteruridae), Hyperopsius bebe 

occidentalis (Mormyridae). These species were ubiquitous in the stations. 

 Three (3) species fell into the subdominant group namely Parachanna african (Channidae), Phractolemus 

ansorgei (Phractolaemidae), Erpetoichthys calabaricus (Polypteridae) was the least.  

Occasional species were caught more than once but less than 1% and these are Tilapia guineensis, Tilapia 

mariae, Tilapia dageti, Chromidotilapia guentheri, Oreochromis niloticus (Cichlidae). Gymllabes typus, 

Clarias pachynema (Clariidae),  Hepsetus odoe (Hepsetidae), Mastacembelus longicuada 

(Mastacembelidae),  Isichthys henryi, Petrocephalus bane ansorgei (Mormyridae). 
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The rare species are 7 in number and include Tilapia zilli (Cichlidae), Petrocephalus bovei (Mormyridae), 

Papyrocranus afer (Notopteridae), Schilbe Uranoscopus (Schilbeidae), Heterotis niloticus (Osteoglossidae). 

Of the 608 fish specimens, Clariidae, Bagridae, Channidae, Malapteruridae and Mormyridae constituted by 

number were the dominant families. 

 

Table 2: Checklist abundance and percentage composition of fish species by number in the three 

study stations of Obueyinomo River.  

 

Families/species Nos % 

 

Station 1 Station 2 Station 3 

       ANABANTIDAE 

      Ctenopoma kingsleyae 28 4.61 

 

8 12 8 

(Gunther, 1986) 

      

       BAGRIDAE 

      Auchenoglanis monkey 71 11.68 

 

44 11 16 

(Geoffrey St.Hilaire, 1827) 

     

       CICHLIDAE 

      Tilapia guineensis 6 0.99 

 

5 1 - 

(Bleeker, 1862) 

      Tilapia dageti 2 0.33 

 

- 2 - 

(Thys Van de Audenaede,1971) 

     Tilapia mariae 2 0.33 

 

- 1 1 

(Boulenger, 1899) 

      Tilapia zilli 1 0.16 

 

1 - - 

(Gervais, 1848) 

      Chromidotilapia guentheri 4 0.66 

 

- 2 2 

(Sauvage, 1882) 

      

Oreochromis niloticus 2 0.33 

 

1 - 

1 

 

(Linnaeva, 1758) 

      

       CLARIIDAE 

      Clarias gariepinus 202 33.22 

 

46 70 86 

(Burchell, 1822) 

      Gymnallabes typus 2 0.33 

 

1 - 1 

(Gunther, 1867) 

      Clarias pachynema 4 0.66 

 

4 - - 

(Boulenger, 1903) 

      

       CHANNIDAE 

      Parachanna africana 36 5.92 

 

14 10 12 

(Steindachner, 1901) 

      Parachanna obscura 61 10.03 

 

15 8 38 

(Gunther, 1861) 
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HEPSETIDAE 

      Hepsetus odoe 

(Hepsetus Swainson,1883) 4 0.66 

 

- - 4 

       MALAPTERURIDAE 

      Malapterurus electricus 65 10.69 

 

28 24 13 

(Camelin, 1789) 

      

       MASTACEMBELIDAE 

      Mastacembelus longicuada 2 0.33 

 

2 - - 

(Boulenger, 1907) 

      

       MORMYRIDAE 

      Hyperopisus bebe occidentalis 57 9.37 

 

18 9 30 

(Gunther, 1866) 

      Petrocephalus bane ansorgei 3 0.49 

 

- - 3 

(Boulenger, 1902) 

      Isichthys henryl 2 0.32 

 

1 - 1 

(Gill, 1863) 

      Petrocephalus bovei 1 0.16 

 

- - 1 

(Cuvier and Valenciennes, 1846) 

     

       NOTOPTERIDAE 

      Papyrocranus afer 1 0.16 

 

-  - 1 

(Gunther, 1868) 

      Xenomystis nigri 15 2.79 

 

6 5 6 

(Gunther, 1868) 

      

       POLYPTERIDAE 

      Erpetoichthy calabaricus                                         15                                             2.47 

 

   3 6 6 

(Smith, 1866) 

      

 

      

SCHILBEIDAE       

Schilbe uranoscopus                                                        1               0.16 

 

- - 1 

(Ruppell, 1832) 

      

 

      

OSTEOGLOSSIDAE 

      Heterotis niloticus 1 0.16 

 

- - 1 

(Cuvier, 1829) 

      

 

      

PHRACTOLAEMIDAE 

      Phractolemus ansorgei                                              18 2.96 

 

8 5 5 

(Boulenger, 1901) 
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Table 3: Percentage composition of fish families by number and biomass in Obueyinomo River. 

 

 

 

 

Table 3 shows the fish caught by family, their number, biomass (g) and percentages. The biomass of all the 

fish caught was 42,276.1 g. The three dominant families in number and biomass were Clariidae (34.21% by 

number and 36.00% by biomass), Channidae (15.95% by number and 34.20% by biomass), and 

Malapteruridae (10.69% by number and 13.5% by biomass). Some families such as Bagridae (11.68% by 

number and 4.0% biomass), Mormyridae (10.36% by number and 1.1% biomass) had high number and low 

biomass. The subdominant families were Anabantidae, Cichlidae, Notopteridae, Polypteridae and 

Phractolaemidae. Other families, Mastacembelidae and Hepsetidae had less than 1% in both number and 

biomass. Schilbeidae had less than 1% in number and 0% in biomass, and Osteoglossidae has less than 1% 

in number and 1.6% in biomass. 

Table 4 presents the indices calculated for Taxa richness (d), General diversity, Shannon diversity (H) and 

Evenness in the study stations. For taxa richness, station 3 was higher than station 1. Station 2 had the lowest 

taxa richness. 

 

Table 4: Fish diversity indices in the 3 stations of Obueyinomo River 

 

Parameters Station  1 Station 2 Station 3 

Number of samples 12 12 12 

Number of taxa 18 14 19 

Number of individual 206 166 236 

Margalef  index (d) 3.19 2.54 3.30 

Shannon-weiner index (H) 2.28 1.99 2.13 

Shannon diversity (H
1
) 5.25 4.58              4.90 

Evenness index (E) 2.11 1.84 1.94 

Simpson dominance index (C) 0.86 0.78 0.81 

 

S/N Fish family No of 

individual 

% Biomass 

(g) 

% 

1   Anabantidae 28 4.61 1157.6 2.7 

2   Bagridae       71 11.68  1701.2 4.0 

3   Cichlidae       17    2.79          573.7 1.4 

4 Clariidae       208   34.21      15237.9 36.00 

5 Channidae        97   15.95      14477.6 34.2 

6 Malapteruridae        65   10.69        5686.4 13.5 

7 Mastacembelidae        2     0.32          100.3 0.2 

8 Mormyridae        63   10.36          448.1 1.1 

9 Notopteridae        18 2.96          416.6 1.0 

10 Polypteridae        15    2.46          483.7 1.1 

11 Schilbeidae        1    0.16  8.0      0.0 

12 Hepsetidae        4    0.66          179.0      0.4 

13 Osteoglossidae       1    0.16          693.0      1.6 

14 Phractolaemidae       18    2.96        1113.0      2.6 
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Discussion 

The physico – chemical characteristics in this river depicted no significant difference in the parameters in all 

the stations. In African rivers, difference in conductivity explain about 61% of the difference in fish catch 

between rivers of the system (Welcomme, 1976), but in this river there was no significant difference in 

conductivity and other parameters which implies that the abundance and distribution of the fishes were not 

strictly tied to a single factor in water quality but by the presence of abundant nutrient like in station 3 and 1. 

Station 1, received influx of oil palm activities discharges from the bank, which supplies organic matter and 

plant nutrients (Ideriah et al., 2007), while station 3  had abundant cocoa seedlings at the bank, and 

allochtonous materials of leafy plant origin. 

 One of the objectives of ichthyodiversity research is to find out, the species of fish that exist in a water 

body, how many they are, and their biological features (Gullard, 1980). A total of 608 fish specimens 

belonging to 26 species, 14 families and 26 genera were recorded in this study. Such diversity of species in  

Obueyinomo river, is a common feature of small fresh water rivers and is comparable to other small rivers 

like Otammiri River with 26 species (Orji and Akobuche, 1989), Lekki Lagoon with 28 species (Moses, 

1972), Lagos Lagoon with 23 species (Nwadukwe, 1995), Mayuku Creek in Delta State, with 28 species 

(Edema, 1992). The species number is low, when compared to large sized rivers like Ovia River with 81 

species (Odiko, 2010), River Jamieson with 55 species (Ikomi and Sikoki, 1998) and 98 species in Oguta 

Lake (Nwadiora, 1989). 

Lowe-McConnell, (1987) reported that African riverine fish fauna vary according to the type of bottom 

habitat and water current speeds and that a river where the bottom is fine sandy and hard, is dominated by 

Characids (Brycinus) and Cichlids (Tilapia) while in muddy bottoms, mormyrids and clariids dominate. In 

Obueyinomo River, clariids and mormyrids attained a dominant status. In muddy stations 1 and 3, 

mormyrids dominated in number, and in stations 2 (Sandy) and 3, clariids dominated both in number and by 

weight. In station 2, the river bed is fine sandy as a result of human activities. 

Channidae and Malapteruridae were also dominant in number. Previous studies in Edo/Delta water bodies 

showed Bagridae as dominant in River Ase (Idodo-Umeh, 1987). In River Orogodo Meye, (2013) recorded 

Bagridae as the most dominant followed by Clariidae. In this present work, Clarias gariepinus was the most 

abundant by number and weight, Bagridae was also dominant by number but not by weight. In River 

Jamieson, Ikomi and Sikoki (1998) recorded Clarias gariepinus as the dominant species. Odum (1995) 

recorded Clarias gariepinus as the dominant Clariid species in Ethiope River. In this River, Channidae was 

the second most dominant represented by Parachanna obscura (by number and weight). Malapteruridae 

represented by I species (M. electricus) was also dominant by number and weight, but Mormyridae also 

dominant by number  only largely represented by Hyperopsius bebe occidentalis which occurred mostly in 

May. 

Among the three stations, the highest number of taxa was recorded in Station 3 followed by Station 1 and 2. 

Station 3 had 236, Station 2 had 166 and station 1 had 206. Though no significant differences (P>0.05) 

existed in Margalef’s species richness, Shannon and Evenness diversity indices among the stations showed 

that Station 1 and 3 had the highest value (Table 4). Station 1 and 3 had high taxa due to less 

disturbance/perturbation and presence of abundant allochtonous materials. 

 

Conclusion 

The study has shown a checklist of 26 species. Ichthyodiversity was highest in station 1 and 3, and in the 

months of June to October. Physico-chemical characteristics were within the tolerance limit for fish fauna. 

Obueyinomo River can be classified as having a rich assemblage of fish species, which require to be 
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managed by providing portable drinking water outside the river for the community. And expanding the river 

catchment will also help in conserving and improving fish production from the river. 

 

Contributions to knowledge 

This study has provided a checklist of the current fish species composition in the river and also shows that 

the water quality of this river has not been impaired by the various land-use and human activities within the 

study stretch. 
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