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ABSTRACT 

Okura River is the major source of water supply to the communities and neighbouring villages 

within and outside the Dekina Local Government Area (LGA) in Kogi State. As a result of 

anthropogenic activities such as bathing with soap and washing farm produce, this study was 

conducted to investigate certain aspects of the physicochemical parameters of the river. The 

study covers four sampling sites: Okura-olafia (control), Ofejiji, Greater Ochaja and Ochaja 

(Cocoa Research Institute of Nigeria) (impacted). Samples were taken based on human 

activities around the river, which covers a span of six months from August 2019 to January 

2020. The samples were analysed using standard methods. The results obtained were subjected 

to descriptive analysis and analysis of variance (ANOVA) to test for significant differences (p 

< 0.05) between the physicochemical parameters in months. The findings of the study show 

that the temperature ranged from 24.05 - 25.50 ℃ while the overall average pH value was 

6.16. The average turbidity ranged between 141.44 to 152.21 NTU. The overall average 

dissolved oxygen level of the river is 6.52 mg/l.  The average monthly sulphate ranged from 

0.77 to 7.65 mg/l, while the average phosphate level ranged between 0.76 to 5.89 mg/l. The 

results of the physicochemical parameters analysed during the study period show varying 

levels of turbidity, dissolved oxygen, sulphate, and phosphate across the different sites 

associated with various human activities. Based on the findings, periodic assessments of 

physicochemical parameters should be made, recorded, and archived for future reference. 

Keywords: Anthropogenic activities, Water quality, Okura River, Physicochemical 

parameters, Aquatic ecosystem pollution. 

 

INTRODUCTION 

Water resources are of critical importance to 

both natural ecosystems and human 

development (Ogidiaka-Obende et al., 

2025). It is essential for industry, 

agriculture, and human existence. A healthy 

aquatic ecosystem is dependent on its 

physicochemical and biological 

characteristics (Ventatesharaju et al., 2010; 

Ogidiaka et al., 2012). Industrial, sewage 

and municipal wastes have been 

continuously added to water bodies and 

hence affect the physicochemical quality of 

water, making it unfit for use by livestock 

and other organisms (Dwivedi and Pandey, 

2002). 

It was noted by Ezealor et al. (1999) that 

extensive human activities, including 

agricultural practices, fertiliser application, 

and overgrazing, around the catchment areas 

of aquatic habitats result in marked 
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fluctuations in the physicochemical 

parameters of aquatic ecosystems.  

The good quality of water resources depends 

on a large number of physico-chemical and 

biological characteristics (Ogidiaka et al., 

2012; Kaine and Ogidiaka, 2022). 

Monitoring of these parameters is essential 

to identify the magnitude and source of any 

pollution load. These characteristics can 

identify certain conditions for the ecology of 

living organisms and suggest appropriate 

conservation and management strategies. 

Notable contributions on water quality 

monitoring from various water bodies in 

Nigeria include works from researchers such 

as Ogidiaka et al. (2012) who studied the 

physicochemical parameters of Ogunpa 

River; Edegbene et al. (2012) reported on 

the chemical and physical characteristics of 

Atakpo River; Gideon et al. (2013) explored 

the quality assessment of water quality 

characteristics of Okura Rive; Ejeomo et al. 

(2022) analyzed the water quality index of 

ground water samples from Opete 

community; Ogbeibu and Oriabure (2023) 

worked on the water quality of the Benin 

River, Ukabiala et al. (2025) assessed the 

suitability of water from Okura river for 

irrigation while Ogidiaka-Obende et al. 

(2025) determined the water quality index of 

Akassa Creek. 

Okura River has its roots in Ojaji hill, which 

flows through the Ogodu and other 

neighbouring villages within and outside the 

Dekina Local Government Area (LGA) in 

Kogi State. In rural communities like Okura-

Olafia, Ofejiji, Greater Ochaja, and Ochaja 

(Cocoa Research Institute of Nigeria) the 

river is the major source of water supply for 

human activities such as bathing, washing 

with soap, washing and processing of farm 

produce, etc (Emurotu et al., 2016). As the 

human population within the catchments of 

the river continues to grow, there is a 

consequential increase in demand for water 

for agricultural and domestic uses (Emurotu 

et al., 2016). These activities could impair or 

contaminate the river. This study was 

conducted to assess the current status of 

River Okura by evaluating some physical 

and chemical parameters..  

MATERIALS AND METHODS 

Study Area 

Okura River cuts across several 

communities in the Dekina Local 

Government Area (LGA), Kogi State. It lies 

between Latitudes 7°00´N to 7°30´N and 

longitudes 7°00´E to 7°30´E of the 

Greenwich meridian, stretching over a 

distance of about 81.5km (Fig. 1). The river 

has its source from Igbobe and Olla in 

Omala Local Government Area of Kogi 

State and empties into the Anambra River 

(Onimisi and Ogbe, 2018). 
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Figure 1: Map of Nigeria, showing Kogi State and the sampling stations 

Geology and geomorphic of the Study 

Area 
The study area is situated in the Anambra 

sedimentary basin, and dates back to the 

Cretaceous period (Gideon and Fatoye, 2012). 

Anambra Basin is a triangular-shaped 

embayment which covers approximately 30,000 

square kilometres. The geological formations 

present includes; Ajali, Nkporo and Mamu 

formations (Gideon and Fatoye, 2012). 

Climatic factors of the study area 
The study area is located in Nigeria's humid 

tropical rainforest zone which is characterized 

by high annual rainfall (>200mm) with two 

distinct seasons: wet (May-October) and dry 

(November-April) (Gideon and Fatoye, 2012). 

Vegetation 
The study area's vegetation is classified as 

guinea savannah, featuring tall to short trees and  

 

shrubs, with evidence of anthropogenic impact 

such as deforestation and bush burning (Gideon 

and Fatoye, 2012). Four aquatic plants (lettuce 

(Lactuca sativa), water lily (Nymphaea lotus) 

pistia (Pistia stratiotes) and Dryopteris species 

were encountered in Okura River (Anayeokwu 

et al., 2025).  

Human activities 

Water from this river is used for many 

purposes such as drinking, washing, 

swimming and fishing. Furthermore, around 

the river banks are small farmlands used for 

subsistence farming (Emurotu et al., 2016).  

Sampling locations 

Water was sampled from four distinct sites 

(Fig. 1). Table 1 below shows the 

description of the sampling sites.  
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Table 1: Description of the sampling sites.

Serial 

no 

Sites name Latitude and 

Longitude 

Human Activitie 

1 Okura-Olafia (control) 7°25.03´N,  

07°22.30´E 

Fishing 

2 Ofejiji (impacted)  07°24.55´N, 

07°19.39´E 

Fishing, bathing and laundry 

 

3 Ochaja (Cocoa Research Institute 

of Nigeria) (impacted) 

07°24.03´N, 

07°17.00´E 

Fishing and washing of 

different farm produce 

 

4 Ochaja village (impacted) 07°23.55´N, 

07°12.50´E 

 Fishing, washing of cassava, 

bathing and laundry 

 

 

Sampling method 

The water samples were taken twice 

monthly from August 2019 to January 2020. 

The water samples for the four sites were 

taken to the laboratory and analysed for 

various physicochemical parameters using 

standard methods (APHA, 1999).  

Determination of Physicochemical 

Parameters 
The temperature (°C) of the water was 

measured by using a mercury-in-glass 

thermometer. pH was measured with a 

Hanna 420 pH meter. A dissolved oxygen 

microprocessor HI 98186, was used to 

determine the dissolved oxygen. The 

phosphorus concentration of the samples 

was determined using the Deniges method 

(APHA, 1999). Sulphate was determined by 

reading the absorbance on the 

spectrophotometer at a wavelength of 420 

nm.  

Quality Assurance 

Distilled water blank was used as a 

correcting factor when reading the 

absorbance of phosphorus and sulphate from 

the Gallenkamp Bausch and 

spectrophotometer respectively. 

Statistical Analysis 

The results obtained were subjected to 

descriptive analysis and analysis of variance 

(ANOVA) to test for significance at a 

probability level of 0.05 between the 

physicochemical parameters in months, 

seasons and stations. 

RESULT 
Temperature 

November had the highest average monthly 

temperature of 25.26 °C (Table 2). The 

temperature of the river ranged from 24.05 

to 25.50 °C (Fig. 2). The highest 

temperature of 25.50 °C was observed in 

December in site one, while the lowest 

temperature of 24.05 °C was observed in 

January in site four.  
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pH  

The average monthly pH was not 

significantly different (p > 0.05) across the 

month, with the highest observed in January 

(6.33) while the lowest in August (6.05) 

(Table 2). pH of River Okura ranges from 

5.5 in August in site four to 7.6 in 

November and December site one (Fig. 3) 

with an overall average pH value of 6.16. 

 

 

  

Turbidity 

The turbidity was highest in September and 

lowest in January (Table 2). Turbidity of the 

water differs significantly (p≤0.05) across 

the stations and months of sampling. The 

turbidity of Okura River ranges from 139.15 
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in site one to 154.50 NTU in site two (Fig. 

4) 

 with an average monthly turbidity range of 

141.44 to 152.21 NTU.  

 

Dissolved Oxygen (DO)  

The average monthly dissolved oxygen was 

highest in January with 8.13 mg/l, which 

was significantly different (p≤0.05) from the 

average monthly (p≤0.05) dissolved oxygen 

in it other months. August had the lowest 

dissolved oxygen level of 5.10 mg/l (Table 

3). The dissolved oxygen of the Okura River 

ranges from 4.23 in site one to 8.48 mg/l in 

site three (Fig. 5). The overall average 

dissolved oxygen level of the Okura River 

was 6.52 mg/l.  

 

The Anions 

Significant difference (p≤0.05) was 

observed in the sulphate levels across the 

months of sampling (Table 2). The sulphate 

level ranges from 0.77 to 7.65 mg/l (Fig. 6). 

The monthly average sulphate was highest 
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in January and December, with 6.72 mg/l and 5.83 mg/l, respectively in site two.

 

 

Phosphate level ranges from 0.76 to 5.89 

mg/l with an overall level of 3.74 mg/l in 

River Okura (Fig. 7). The monthly average 

phosphate level revealed that September had 

the highest level of 5.18 mg/l in site three 

(Fig. 7) which was not significant with 

October (5.08 mg/l), August (5.06 mg/l) and 

November (4.46 mg/l) but significantly 

different (p≤0.05) from December (1.53 

mg/l) and January (1.11 mg/l) (Table 3)
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Table 2: Mean Monthly Values of Physicochemical Parameters of Okura River, Kogi State 

Months Temperature (℃) pH Turbidity (NTU) 

August 

25.24±0.06 (25.05 – 

25.35) 

6.05±0.32 (5.5 – 

7.5) 

152.18±1.02 (147.55 – 

154.15) 

Septembe

r 

25.18±0.06 (25.15 – 

25.35) 

6.08±0.31 (5.6 – 

7.5) 

152.21±1.08 (147.35 – 

154.50) 

October 

25.14±0.03 (25.05 – 

25.20) 

6.11±0.30 (5.6 – 

7.5) 

151.99±1.02 (147.45 – 

154.50) 

Novembe

r 

25.26±0.04 (25.20 – 

25.30) 

6.18±0.31 (5.6 – 

7.6) 

151.96±0.97 (147.60 – 

154.25) 

Decembe

r 

25.24±0.07 (25.15 – 

25.50) 

6.21±0.30 (5.7 – 

7.6) 

149.61±1.40 (147.30 – 

152.15) 

January 

24.89±0.13 (24.50 – 

25.05) 

6.33±0.26 (5.9 – 

7.5) 

141.44±1.37 (139.15 – 

146.50) 

 

Table 3: Mean Monthly of Physicochemical Parameters of Okura River, Kogi State 

Months DO (mg/l) Sulphate (mg/l) Phosphate (mg/l) 

August 5.10±0.27 (4.23 – 5.80) 0.84±0.03 (0.81 – 0.91) 5.06±0.07 (5.00 – 5.09) 

September 5.52±0.26 (4.35 – 6.13) 0.86±0.02 (0.78 – 0.91) 5.18±0.02 (5.15 – 5.21) 

October 6.36±0.26 (5.85 – 7.00) 0.92±0.05 (0.79 – 1.07) 5.08±0.27 (4.51 – 5.89) 

November 6.86±0.10 (6.55 – 7.23) 2.22±0.71 (0.77 – 3.10) 4.46±0.59 (3.12 – 5.24) 

December 7.16±0.20 (6.75 – 7.60) 5.83±0.24 (5.35 – 6.77) 1.53±0.57 (0.76 – 3.18) 

January 8.13±0.10 (7.85 – 8.48) 6.72±0.22 (6.19 – 7.65) 1.11±0.07 (0.87 – 1.40) 

 

DISCUSSION 

Monitoring physico-chemical parameters of 

a water body is very important for studying 

the influence of these parameters on the 

distribution of various biodiversity 

components (Sharma et al., 2007). Water 

quality is influenced by geological, 

hydrological, climatic and anthropogenic 

factors (Balance, 1996). In this study, the 

physical and chemical parameters evaluated 

were temperature, pH, turbidity, dissolved 

oxygen, sulphate and phosphate.  

Temperature 

Temperature is an important factor that 

influences primary production in rivers and 

depends on the climate, sunlight and depth 

(Ayoade, 2009). It also affects the amount of 

nutrients, organic/inorganic pollutants, 

microbacterial concentrations, dissolved 

matter, invertebrates and fish behaviour in 

aquatic ecosystems (Bonacina et al., 2023). 

Temperature is a key driving force for the 

survival and growth of aquatic 

organisms since it directly affects their 

metabolic rate, immunity, and oxygen 

demand (Muziri et al., 2022). Changes in the 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aquatic-organism
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aquatic-organism
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environmental temperature above the 

organism's thermal threshold will not only 

increase the oxygen demand coupled with 

metabolic shifts but also reduce the feed 

intake (FI) and suppress their immunity 

(Muziri et al., 2022). This is because 

increasing water temperatures affect the 

solubility and availability of oxygen which 

negatively affects aerobic metabolism 

(Zhao, et al., 2019; Wang et al., 2020). 

The water temperature ranged from 24.05 to 

25.5 ℃ indicating a relatively narrow 

temperature range. The normal range to 

which fish are adapted in the tropics is 

between 8 and 30 ℃. The temperature 

observed in this study is within the 

recommended range by Mustapha (2008). 

This result is similar to Fafioye et al. (2005) 

who reported a range of 26.5 – 31.5 ℃ in 

Omi water body, Ago Iwoye, Ogun State, 

Nigeria, and agrees with previous reports for 

temperatures in the tropics (Ayoade et al., 

2006; Atobatele and Ugwumba, 2008; 

Ogbeibu and Oriabure, 2023; Adelakun et 

al., 2023) in the Sombreiro river; Olopade 

and Dieyne, 2023 in coastal waters of Rivers 

State. This value also conforms with the 

range of 29.30± 0.60 – 29.8± 0.3 0c for 

Douglas creeks in Akwa Ibom State (23) 

and 27.30 – 32.1 ℃) reported for stumps 

creeks (Ideriah, 2010) in Amadi creek in 

Rivers state. However, Ayoade et al. (2006) 

recommended a temperature range of 200C-

300C for optimum fish growth. 

pH 

The overall average pH value of 6.16 

suggests that the river water is slightly 

acidic. This pH range can support a diverse 

range of aquatic life. Although the monthly 

average pH values didn't show significant 

differences, the range of pH values 

throughout the year (5.5 - 7.6) indicates 

potential fluctuations that could impact 

aquatic life.  

The pH range observed during the period of 

this study was below the acceptable range 

for inland waters (pH 6.5 - 8.5) as reported 

by Mahar (2003) and in contrast with reports 

by Emurotu et al. (2016). Although the pH 

was within the range reported by Adelakun 

et al., (2023); Olopade and Dieyne 2023 in 

coastal waters of Rivers State and Ogbeibu 

and Oriabure (2023). Boyd and Tucker 

(1998) recommended a pH range of 6.09 - 

8.45 as ideal for supporting aquatic life, 

including fish. The combined effects of run-

off from adjoining agricultural lands and 

photosynthetic activity of macrophytes 

could be responsible for the high mean value 

of pH recorded during the study. A 

downward decrease in pH seems to be a 

common limnological phenomenon in water 

bodies and  

probably because the top levels of the water 

column usually comprise the photosynthetic 

zone, while the bottom column is trophic 

and characterised by relatively high organic 

matter decomposition and the release of 

carbon dioxide. A decrease in pH often 

implies a decrease in photosynthetic 

activities, and this is usually coupled with 

increased concentration of carbon dioxide 

and other by-products of organic matter 

decomposition at the bottom (Akinbuwa, 

1988). The increase in acidic conditions 

with depth could also be attributed to the 

build-up of carbon dioxide from respiring 

organisms in the water column, as 

respiration often exceeds production of 

oxygen by primary producers at these 

depths. The carbon dioxide produced by 

respiring organisms combines with water 

molecules to produce carbonic acid, leading 

to an increase in acidic conditions. 

Turbidity 

This study revealed significant spatial and 

temporal variations in turbidity levels in the 

Okura River. The results showed that 

turbidity was highest in September and 

https://www.sciencedirect.com/science/article/pii/S2468550X21001611#bib285
https://www.sciencedirect.com/science/article/pii/S2468550X21001611#bib308
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lowest in January. Okeke and Adinna (2013) 

opined that soil particles, waste materials are 

transported by run offs from anthropogenic 

activities in rivers, thereby increasing their 

turbidity levels.  According to Onyegeme-

Okerenta et al., (2016), turbidity affects 

aquatic life by limiting sunlight penetration. 

The significant difference (p≤0.05) in 

turbidity across stations and months points 

to the fact that both spatial and temporal 

factors affects water clarity. The turbidity 

range of 139.15 to 154.50 cm indicates 

moderate to high turbidity levels. The 

average monthly turbidity range of 141.44 to 

152.21 NTU further buttresses the 

variability in water clarity. The highest 

turbidity in September could be attributed to 

seasonal factors such as increased runoff or 

anthropogenic activities during this period. 

Significant differences in turbidity across 

stations indicate varying sources of pollution 

or natural factors impacting water clarity. 

Dissolved Oxygen 

The dissolved oxygen (DO) levels in Okura 

River showed significant monthly 

variations, with the highest average monthly 

DO observed in January (8.13 mg/l) and the 

lowest in August (5.10 mg/l). This result is 

in line with reports by Keke et al. (2015) 

who recorded a DO range of 3.5 - 8.2 mg/l 

in Kaduna River, Niger state, Nigeria and 

Odo et al., (2004) who recorded DO range 

of 4.23 mg/l to 8.48 mg/l within River Idye 

Makurdi, Benue State, Nigeria. Furthermore, 

in River Wanzum, Niger state, Nigeria, 

Mohammed et al., 2024 reported that 

dissolved oxygen varied between 5.80±0.19 

mg/L and 6.45 ± 0.12 mg/l while Olopade 

and Dieyne 2023 in coastal waters of Rivers 

State reported a range of 5.32 to 8.58 mg/l 

for dissolved oxygen. The overall average 

DO level was 6.52 mg/l and adequate to 

support aquatic life (Boyd, 1979). These 

results align with reports by Inyang and 

Anozie (1987) in Adada River and Odo 

(2004) in Anambra River. Seasonal 

variations observed in this study are also 

consistent with previous reports by Huet 

(1972. Factors influencing changes in DO 

levels include changes in temperature, 

excessive plant and algae growth, rainfall, 

river flow, organic matter from industrial 

wastewater, agricultural runoff sewage 

discharges, and as well as photosynthesis by 

aquatic plants. 

Anions 

Phosphate levels in River Okura varied 

between 0.76 to 5.89 mg/l, with an overall 

mean level of 3.74 mg/l. This result was 

higher than reports from Jebba Upper Basin 

by Adelakun et al., 2023 and Olopade and 

Dieyne 2023 in coastal waters of Rivers 

State. In aquatic ecosystems, phosphate 

levels can impact the growth of algae and 

aquatic plants. While there isn't a specific 

"normal" range for river water phosphate, 

levels above 0.1 mg/l can contribute to algal 

blooms and eutrophication. Several factors 

could contribute to the observed phosphate 

levels in River Okura, such as agricultural 

runoff, sewage and wastewater and the 

geological characteristics of the river (Boyd, 

2015). 

The sulphate levels in Okura River showed 

significant differences across the months of 

sampling, with a range of 0.77 to 7.65 mg/l. 

Notably, January and December had the 

highest monthly average sulphate levels at 

6.72 mg/l and 5.83 mg/l, respectively. 

Possible factors that could influence the 

observed variations in sulphate levels are 

seasonal changes, anthropogenic activities 

and geological characteristics. This result 

was higher than reports from Olopade and 

Dieyne 2023 in coastal waters of Rivers 

State. Run-off from agricultural land is 

suspected to be the chief contributor to 

solids and dissolved ions in lakes and rivers, 

which in turn usually brings about a 

corresponding increase in the conductivity 

values.  
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CONCLUSION        

This study sheds light on the impact of 

anthropogenic activities on the water quality 

of Okura River, Kogi State. The result of the 

physicochemical parameters analysed during 

the period of the study shows varying levels 

of turbidity, dissolved oxygen, sulphate and 

phosphate across the different sites. Site one 

recorded the highest values in temperature, 

pH with site four recording the lowest in 

both parameters. Site two recorded the 

highest turbidity and sulphate values while 

site four recorded the lowest turbidity value. 

Dissolved oxygen and phosphate level had 

highest values in site three. The parameters 

values were within acceptable limits, there is 

need for continuous pollution monitoring of 

physicochemical parameters to ensure a 

healthy aquatic ecosystem.  
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