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ABSTRACT 

This study examined the influence of physicochemical parameters on the plankton community of Afaha Oku stream, between 

March and August 2024. Water samples were collected from four stations at regular time intervals and stored in clean 

polythene bottles. Physicochemical parameters were determined according to standard methods.  Zooplankton and 

Phytoplankton were collected and identified. Results showed spatial variations in physicochemical parameters with highly 

significant differences (p <0.05) observed in Electrical conductivity (EC) water temperature, pH, water velocity and 

phosphate. The highest Phytoplankton species composition was recorded in Station 1 (42.5%). Bacillariaceae had the highest 

percentage frequency (14.91%) and the highest individual count at Station 1; followed by the highest Zooplankton 

composition (48.3%) at the same station. Daphniidae had highest percentage frequency (26.9%) with the highest individual 

count (18) in Station 1. The Shannon and Margalef indices of Phytoplankton and zooplankton were relatively high in station 

1, which entails higher diversity and richness of plankton species. It could be inferred that the stream was perturbed at stations 

2 and 3 more than stations 1 and 4, given the lower taxon species diversity recorded in 2 and 3. The study is important for 

maintaining the ecological balance of the stream, assessing its quality and supporting conservation efforts. Sustained 

monitoring and targeted interventions are essential to prevent escalation to critical impairment. Such efforts would safeguard 

the stream’s ecological health and public safety.  
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INTRODUCTION 

Human alterations and disturbances of freshwater 

ecosystems have had severe impacts on many streams and 

rivers as well as influencing the well-being of fish (Nta et 

al., 2020). Pollution of these unique sources by numerous 

anthropogenic chemicals and pollutants may not only 

degrade these ecosystems but also threaten public health 

(Tepe and Cebi, 2017; Ustaoglu et al., 2017). A common 

approach to water quality evaluation is the assessment of 

physicochemical parameters. The physical, chemical, and 

biological characteristics of water are important pollution 

indicators as they may directly affect its quality and 

consequently its suitability for the distribution and 

production of fish and other aquatic organisms. Planktons 

are a diverse group of organisms that live in the water 

column (Ekwu and Sikoki, 2006). They are regarded as the 

community of plants and animals adapted to suspension in 

the sea or fresh water, and are liable to passive movement by 

wind and currents (Onyeama, 2013). Physicochemical 

parameters such as temperature, salinity, pH, water depth, 

transparency, carbon, silicon, dissolved oxygen, nitrates, and 

phosphates among others have been identified to affect 

plankton abundance (Ayodele and Adeniyi, 2006). 

Planktonic organisms are ideal for theoretical and 

experimental population ecology due to several favourable 

features such as small size, short generation time and 

relatively homogenous habit (Rothaupt, 2003). They are also 

good indicators of polluted water (Onyeama and Nwankwo, 

2009).  

 

Phytoplankton species composition, abundance and 

diversity vary with environmental conditions such as 

nutrient levels, temperature, light and predator pressure. The 

phytoplankton community plays a key role in aquatic 

ecosystems as bio-indicator and primary producers; 

providing for carbon fixation, oxygen and food production. 

Zooplankton occurs in areas of low current and high 

phytoplankton abundance and migrates upward from deeper 

strata as the darkness approaches and return to the deeper 

area at dawn. These patches of plankton can occur in the 

rivers and even in small bodies of water. Apart from 

occurring in patches, plankton may vary in kind and 

numbers. At Afaha Oku stream, a tributary of lower Cross 

River which is close to where municipal wastes are dumped, 

movement of water may transport the wastes, carrying along 

with it large amounts of nutrients and solids. This can affect 

its ability to support aquatic life by increasing its turbidity, 

reducing light penetration and in areas where the current 

velocity is slow, the suspended materials settle on the bottom 

and affect benthic organisms. This study on influence of 

physicochemical parameters on plankton community of 

Afaha Oku stream investigates how various parameters and 

nutrients concentrations affect the abundance, diversity, 

composition and distribution of plankton as pollution 

indicators in the stream. This study helps to determine 

pollution levels and identify pollution sources thereby 

enhancing a robust assessment of the stream health and 

contributing to sustainable water resource management. 

 

MATERIALS AND METHODS 

Study area 

Afaha Oku stream is one of the intricate network of streams 

draining Uyo metropolis and receives both point and non-

point source effluents. It is located in Uyo Local 
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Government Area of Akwa Ibom State, Nigeria, and lies 

between longitude 5°04′ E and latitude 7°56′ N. It is a stretch 

spreading across Uyo village road; Station 1 (upstream) 

behind Cornelia Cornely College; Stations 2 and 3 

(midstream) along Uyo village road; Station 4 (downstream) 

behind the Akwa Ibom State Government house. The area 

has a tropical rainforest climate, with significant rainfall 

occurring in more than half the months of the year. The 

surface temperature of this area varies from 23.3ºC to 28.0ºC 

with an annual temperature of 26.7 ºC (Ogbemudia and Ita, 

2016). The substrate is made up of fine sand, mud, organic 

debris, and its velocity ranges between 3.5 -6.9cm. The 

water depth increases sharply towards the downstream, 

probably due to sand dredging activity on daily basis. The 

vegetation is made up of mainly tall bamboo trees (Bambusa 

vulgaris) which provide shed and elephant grass 

(Pennisetum purpureum) especially at the downstream. 

Surrounding the midstream and towards the upstream is 

agricultural activities where crops like water leaf (Talinum 

triangulare) and maize (Zea mays) are planted and the water 

from the stream is used to irrigate them. 

 
Figure 1: Map of the Study Area showing Sampling Stations (Insert: Map of Nigeria and Akwa Ibom showing Study 

Area). 

Sample Collection and Sampling Regime 

Water samples were collected from the stream from four 

stations at regular and specific time intervals from March to 

August, 2024. The surface water approximately 0-10cm 

below at each sampling station was collected and stored in 

clean polythene bottles that were prewashed with nitric acid 

and thoroughly rinsed with deionised water 

(APHA/AWWA/WEF, 2012), for analysis of 

physicochemical parameters. Nessler bottles after rinsing 

several times with surface water was used to collect water 

sample for dissolved oxygen (APHA, 2005), for further 

analysis in the laboratory. 

 

Determination of Physicochemical Parameters 

The physicochemical parameters analysed were: 

temperature, turbidity, transparency, depth, current velocity, 

total dissolved solid (TDS), total suspended solid (TSS), 

electrical conductivity (EC), dissolved oxygen (DO), pH, 

alkalinity, biochemical oxygen demand (BOD), nitrate, 

sulphate and phosphate. Depth, temperature, DO, 

transparency, EC, and pH were measured in-situ using 

standard test kits (Extech DO600) after calibration to zero 

level. Transparency was measured using a 25cm diameter 

visibility Sechi disc (Bartram and Balance, 1996). BOD 

samples were incubated in the dark for five days after which 

the dissolved oxygen content was determined. Other 

parameters were determined according to the laboratory 

standard method of APHA (APHA, 2005). 

 

Phytoplankton Analysis 

Phytoplankton samples were collected from undisturbed 

areas of the stream as a water sample. The sampling was 

carried out using the filtration method. A composite sample 

of 100 litres of water was filtered through a 55µm Hydro-

bios plankton net. The net content was washed out into 

plankton bottles of 250ml size and preserved in 4% formalin 

solution.  In the laboratory, 1ml of the preserved sample was 

taken as a sub-sample using a pipette. The collected sample 

was put on the Sedgewick-rafter counting chamber and 

viewed under a light binocular microscope (Nikon 400) 

using a low magnification of 10×.  Phytoplankton was sorted 

into different groups, and the cells per ml were then counted. 

The phytoplankton was identified using standard keys and 

guides (Jeje and Fernando, 1991; APHA, 2005). 

 

Zooplankton Analysis 

Zooplankton samples were obtained by placing the net 

below the water surface (20cm) at the different sampling 

stations and the net was towed for 5 minutes until a sufficient 

quantity was collected and put in a clean 1 litre polythene 

sample bottle, clearly labelled. For qualitative estimation of 

plankton, 1 litre of surface water was then filtered through 
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the plankton net and preserved by adding 4% hexamine 

buffered formalin for further analysis in the laboratory. In 

the laboratory, the plankton samples were allowed to stand 

for 24 hours after which they were concentrated to 

approximately 10ml by decanting after sedimentation. The 

concentrated sample was then agitated to homogenise.  For 

quantitative estimation of the plankton, 0.2ml of the 

concentrated sample was pipette out from a calibrated 

pipette into a glass slide and a cover slip was used to place 

it, and observed under a binocular compound microscope at 

10× and 40× magnification. The numerical abundance of 

zooplankton was done by direct count method. The 

zooplankton was then identified using standard keys and 

guides (Jeje and Fernando, 1991; APHA, 2005). 

 

Statistical analysis 

One-way ANOVA was used to test for significant 

differences among stations. The paleontological statistic 

software (PAST) version 4.09-32 was used to determine the 

diversity indices of plankton; species (S), Shannon index 

(H), Simpson Index (D), Pielou’s evenness (-J) and Margalef 

richness index (d). The data collected were analysed with 

SPSS 20. 

 

RESULTS AND DISCUSSION 

Physicochemical parameters 

The physicochemical parameters of the Afaha Oku stream 

showed mean spatial variations (Table 1). The highest water 

temperature range (32.40ºC – 38.2ºC) (Table 2) with the 

mean value of 34.87 ºC was recorded in station 4, with the 

least mean value 33.57ºC observed in station 1. The mean 

values across the stations are all within the WHO and 

Nigerian Standard for Drinking Water Quality (NSDWQ). 

The water temperature in the stations studied was within the 

WHO standard limit (35ºC) for water utilisation. The highest 

mean temperature recorded in the study is higher than the 

value recorded at the fishing site of the River Niger, Edo 

State (Oseji et al., 2019). Dimowo (2013), recorded the same 

value obtained in this study in River Ogun.  Variations in 

water temperature affect DO and other pollutant behaviour 

thereby degrading water quality and ecosystem health. 

 

The amount of DO in drinking water depends on the depth 

of the water body, temperature and living organisms present 

in the water. The highest mean DO (5.0 mg/l) in this study 

is in station 1, while the lowest (4.83 mg/l) is in station 2. 

All the stations had mean DO values that tally with the 

standard limit set by WHO and NSDWQ for drinking water 

(Table 1). Similar results were obtained by Sikoki and 

Zabbey (2006) and Amusen et al. (2018). Electrical 

conductivity (EC) was low in all the stations in the stream 

and below the NSDWQ and WHO standard limit. The mean 

value of EC showed high significant difference (p<0.001) 

across the stations. This result is an indication of clean or 

moderately ion-polluted water. Lower value of electrical 

conductivity recorded in the stream may be caused by 

excessive organic matter in the stream which reduces 

concentration of charged particles in the water, or increased 

rainfall which dilute ion concentration. The value of EC is 

not in consonant with the value recorded by Dirisu and 

Olomukoro (Dirisu and Olomukoro, 2015) in Agbede stream 

in Southern Nigeria.  There were variations in mean water 

transparency in all the stations, with no significant different 

(p > 0.05). The variability observed in transparency may be 

due to anthropogenic activities like sand dredging and 

laundry activities at different locations in the stream. 

Turbidity showed higher mean value in all the stations with 

the highest mean value (28.41 NTU) recorded in station 2. 

This is higher than WHO and NSDWQ standard limit 

(5NTU). There were high significant differences in turbidity 

values (p <0.001) in the stations. All the parameters except 

temperature, TSS, TDS, water depth and transparency 

showed significant variations (p<0.05) within the stations. 

The high spatial variations of some parameters like TSS and 

alkalinity in the study area could be as a result of 

allochtonous organic matter from the vegetation or activities 

like laundry at the different stations in the stream. It may also 

be a result of variations in the stream velocity that move 

waste from the surrounding environment and the dumpsite 

to the stream channel. WHO and NSDWQ pH range 

standard for drinking water is 6.5 -8.5. The pH value in this 

study ranged between 3.5 - 4.8 (Table 1) which were all 

below the standard limit, and shows the stream water was 

acidic. The pH range in this study was similar to the range 

reported for Okoronsit stream (Akankali et al., 2017) and 

Okole creek (Ijaola and Simon, 2021).  

 

The observed range of BOD (2.10 -3.80) in the study (Table 

2) is within the range of some tropical waters studied and 

recorded at the New Calaber River (Ekeh and Sikoki, 2003), 

but lower than the range recorded in Niger Delta, Nigeria. 

The value of mean BOD in the stream did not exceed the 

limits of WHO and NSDWQ for water quality. The lower 

range values observed at the different stations in the stream 

depicts the stream as moderately polluted especially with 

decayed organic matter. The variations observed between 

the stations could be attributed to human perturbation and 

influx of allochthonous materials from the surrounding 

environment through erosion.  There are spatial variations in 

the values obtained for the Nitrate, Sulphate and Phosphate 

in the stream. The values were significantly different (p 

<0.05) within the stations. The variations obtained in the 

values are not only attributed to waste deposition into the 

stream from runoff, but may also be due to laundry activities 

which occur at the different sampling points. The mean 

Nitrate and Sulphate values were far below the standard set 

by WHO (Table 1). This suggests that these nutrients are of 

less challenging in Afaha Oku stream. The results were not 

in agreement with the results obtained at the Ogun watershed 

(Oke and Sangodoyin, 2015). 
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Table 1: Mean Variations in Physicochemical Parameters of Afaha Oku Stream 

Stations 1 2 3 4 P-

Value 

NSDWQ 

(2015) 

WHO 

(2011) 

Parameters Mean Mean Mean Mean    

Temperature 

(ºC) 

33.57 

±1.67 

34.73  

±1.22 

34.4 ±1.40 34.87 

±1.73 

0.24  35ºC 

DO (mg/l) 5.0 ±0.44 4.83  ±0.33 4.97 ±0.43 4.97 ±0.33 0.28 5mg/l 5mg/l 

EC (µs/kg) 0.29 ±0.08 0.13  

±0.003 

0.13 

±0.003 

0.16 ±0.02 0.001** 1000µs/kg 1000µs/k

g 

pH 4.43  ±0.20 4.57 ±0.23 4.1 ±0.35 4.63 ±0.17 0.04* 6.5 - 8.5 6.5-8.5 

TDS (mg/l) 176 ±59.18 101.3 

±2.40 

95.0 ±2.90 122 ±9.61 0.28 500mg/l 500mg/l 

TSS (mg/l) 131.3 

±76.40 

64.8  

±19.31 

68.53 

±21.40 

79.8 

±25.96 

0.49 50mg/l 50mg/l 

Transparenc

y (m) 

0.60 ±0.02 0.37 ±0.07 0.18 ±0.11 0.35 ±0.12 0.79  20-40 m 

Water 

velocity 

(m/s) 

1.83 ±0.17 2.26  ±0.14 2.48 ±0.09 3.06 ±0.13 0.001**   

Depth (m) 0.78 ±0.03 0.28  ±0.13 0.12 ±0.03 0.68 ±0.21 0.059   

Turbidity 

(NTU) 

25.0 ±1.60 28.41 

±3.41 

26 ±0.59 28.21 

±2.99 

<0.001 5NTU 5NTU 

BOD (mg/l) 2.43 ±0.24 2.60  ±0.40 2.93 ±0.47 2.87 ±0.47 <0.0001 4.5mg/l 4.5mg/l 

Alkalinity 

(mg/l) 

157.67 

±27.85 

93  ±4.51 104 ±1.15 123.3 

±10.1 

<0.0001 200 mg/l 100 mg/l 

Nitrate 

(mg/l) 

3.70 ±0.20 3.40  ±0.40 4.03  

±0.30 

4.0 ±0.25 <0.0001 50mg/l 10mg/l 

Sulphate 

(mg/l) 

2.60 ±0.25 2.60  ±0.23 2.60  

±0.20 

2.73 ±0.22 <0.0001 250mg/l 250mg/l 

Phosphate 

(mg/l) 

0.21 ±0.01 0.26  

±0.007 

0.18 ±0.03 0.23 

±0.009 

0.001*  ≤5.0 

mg/l 

*: Significant difference at p ≤0.05, ** : High significant difference at p≤0.001, ± : Standard error, NSDWQ: Nigerian 

Standard for Drinking Water Quality, WHO: World Health Organisation 

 

Table 2: Variations in Range Values of Physicochemical Parameters of Afaha Oku Stream 

Stations 1 2 3 4 

Parameters Range Range Range Range 

Temperature (ºC) 31.80 - 36.90 32.80 - 37.0 32.40 - 37.1     32.40 - 38.2    

Dissolved Oxygen (mg/l) 4.30 - 5.80 4.20 - 5.30 4.20 - 5.70     4.30 - 5.40       

Electrical Conductivity (µs/kg) 0.14 - 0.42 0.13 - 0.14 0.12 - 0.13      0.13 - 0.18       

pH 4.10 - 4.80 4.10  - 4.80 3.50 - 4.70       4.30 - 4.80       

Total Dissolved Solid (mg/l) 109 - 294 98.0 -106 90.0 - 100.0     103 - 134        

Total Suspended Solid (mg/l) 45.80 - 284 38 - 102 38.60 -110      43.10 -130    

Transparency (m) 0.55 - 0.64 0.21 - 0.46 0.02 - 0.40       0.10 - 0.48      

Water velocity (m/s) 1.61 - 2.17 2.00 - 2.50 2.32 - 2.63       2.85 - 3.30      

Depth (m) 0.72 - 0.85 0.04 - 0.49 0.05 - 0.16         0.27 - 0.97       

Turbidity (NTU) 23.40 - 28.20 23.33 - 34.90   25.10 - 27.10     23.14 - 33.50    

BOD (mg/l) 2.10 - 2.90 2.10 - 3.40 2.20 - 3.80       2.30 - 3.80      

Alkalinity (mg/l) 102 - 187 84.0 - 97.0 102 - 106      104 -138       

Nitrate (mg/l) 3.50 - 4.10 3.0 - 4.20 3.60 - 4.60      3.50 - 4.30     

Sulphate (mg/l) 2.30 - 3.10 2.20 - 3.00 2.20 - 2.80      2.30 - 3.00      

Phosphate (mg/l) 0.19 - 0.23 0.25 - 0.27 0.12 - 0.21     0.21 - 0.24      
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Plankton Analysis 

The checklist of phytoplankton in Afaha Oku stream is 

presented in Table 3. 35 taxonomic groups were recorded in 

all four sampling stations, indicating high composition and 

distribution of phytoplankton in Afaha Oku stream. 503 

individuals were encountered in all the stations. Station 1 

recorded the highest number of species individuals (214) 

while station 2 had the least (48). This result may be due to 

availability of basic chemical nutrients such as nitrate and 

phosphate as well as variations in temperature and dissolved 

oxygen in the stream. Adesakin et al. (2019) reported 13 

taxonomic groups and 121 species and Etim et al. (2019), 

reported 5 groups and 57 species in the lower Cross River 

which are not in agreement with this study. Group 

Bacillariaceae (14.91%) had the highest species percentage 

frequency followed by Tabellaraceae (11.3%). However, 

when certain species of phytoplankton become abundant or 

absence, it has strong ecological implication, and it is a 

strong indication that the section of the stream is under 

pollution threat (Etim et al., 2019). The dominance of these 

two groups indicates organic pollution of the stream caused 

by chemical nutrients such as nitrate and phosphate. Station 

1, which recorded the highest phytoplankton abundance, is 

the most organically polluted, while the other stations are 

moderately polluted. High composition of phytoplankton 

recorded in the work has similarly been observed in Bodna 

River in kwali, Abuja (Sani et al., 2020) and in Adiabo 

stream in Calabar (George et al., 2012). The report in this 

study does not tally with that reported in Ogun River 

(Dimowo, 2013) and freshwater ecotone in Akwa Ibom 

State (Ekpo and Joseph, 2020), which recorded low 

phytoplankton abundance.  Diversity indices of 

phytoplankton (Table 4) recorded highest evenness index 

(1.104) in station 1 which shows complete even distribution 

of individuals among species while other stations showed 

uneven distribution of individuals. Simpson diversity indices 

showed diversity of species in the community with a uniform 

distribution. Margalef diversity index was highest in station 

1 (36.94) which indicates greater species richness in the 

community. The least was recorded in station 3 (7.86).   

 

Table 3: Spatial Variations of phytoplankton in Afaha Oku Stream  

Taxonomic Group Station 1 Station 2 Station 3 Station 4 Total %Freg. 

Bacillariaceae 45 8 9 13 75 14.91 

Nostocaceae 13 4 8 5 30 5.96 

Gonyaulacaceae 1 3 2 1 7 1.39 

Zygnemataceae 3 - 8 0 11 2.19 

Closteriaceae 29 1 4 2 36 7.16 

Rivulariaceae 3 - - - 3 0.59 

Hydrodictyaceae 13 4 1 - 18 3.58 

Crucigeniaceae - - 10 - 10 1.99 

Selenastraceae 5 2 - - 7 1.39 

Chlorococcaceae 8 - 8 5 21 4.17 

Dinobryaceae 4 - 16 2 22 4.37 

Tetrasporaceae 2 1 1 - 4 0.79 

Tabellariaceae 20 10 11 16 57 11.33 

Chlamydomonaceae 7 2 - 3 12 2.39 

Coelosphaeriaceae - - 3 - 3 0.59 

Signuraceae 1 - - - 1 0.19 

Scenedesmaceae 35 2 7 6 50 9.94 

Fragilariaceae 2 - 6 1 9 1.79 

Volvocaceae 4 5 - 2 11 2.19 

Phorimidiaceae - - - 1 1 0.19 

Euglenaceae 2 1 - 13 16 3.18 

Oscillatoriaceae 4 - 15 8 27 5.36 

Microcystaceae - - - 3 3 0.59 

Gymnodiniaceae 1 - - - 1 0.19 

Desmidiaceac 2 2 3 10 17 3.38 

Asterococcaceae 1 - 4 - 5 0.99 

Golenkiniaceae 1 - 4 - 5 0.99 

Eunotiaceae - - 3 - 3 0.59 

Gleotrichiaceae 1 1 - - 2 0.40 

Coscinodiscaceae 1 - 1 - 2 0.40 

Mallomonadaceae 1 - - - 1 0.19 

Cocconeidaceae 1 - 1 2 4 0.80 

Glenodiniaceae - - 23 - 23 4.57 

Closteriopsidae 3 1 - - 4 0.80 

Tetraedraceae - 1 - - 1 0.19 

Grand total 214 48 148 93 503 100 

% Composition 42.5 9.5 29.4 18.5 100 
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% Freg: Percentage frequency 

Table 4: Diversity Indices of Phytoplankton 

Parameters Station 1 Station 2 Station 3 Station 4 

Taxa (S) 28 16 19 16 

Species Richness 67 29 46 42 

Shannon index (Hʹ) 0.367 0.214 0.362 0.324 

Pielou’s index (-J) 1.104 0.083 0.107 0.110 

Simpson index (-D) 0.834 0.993 0.909 0.958 

Margalef index (d) 36.94 7.86 27.118 18.39 

  

18 taxonomic groups of zooplankton were recorded in the 

sampling stations, with 89 species of individuals observed in 

all the stations (Table 5). Station 1 recorded the highest 

number of species individuals (43) while station 2 recorded 

the least (7). The family Daphniidae had the highest 

(26.96%) individual percentage frequency. Daphniidae were 

the majority in station 1, which may be an indication of 

organic pollution. However, the dominance of the 

Daphniidae group (cladocerans) implies certain ecological 

conditions such as adequate food supply since they mainly 

feed on phytoplankton, and they can be indicators of 

ecosystem health and water quality due to their role in 

filtering and cycling nutrient in freshwater habitat. This 

report is similar to that reported by Irina et al. (2024). 

According to their discovery, daphnia tend to dominate 

where there is availability of phosphorus and higher food 

levels.  Diversity indices of zooplankton in the stream 

showed pielou’s evenness index in the four stations 

recording values below 1, which indicate uneven distribution 

of individuals. Shannon diversity index in the four stations 

are within 0 range. High species richness was observed in 

station 1 (20.92) and least richness was recorded in station 

2(4.111). 

 

Table 5: Spatial Variations of Zooplankton in Afaha Oku Stream 

Taxa Group Station 1 Station 2 Station 3 Station 4 Total % Freg. 

Daphniidae 18 - 3 3 24 26.96 

Amoebidae 4 - 2 - 6 6.74 

Epistylididae 1 - - 3 4 4.49 

Colpodidae 1 3 - 4 8 8.99 

Filiniidae 2 - - - 2 2.25 

Actinophyryidae 1 - - - 1 1.12 

Trinematidae - 1 - - 1 1.12 

Cyclopidae - - 1 - 1 1.12 

Difflugiidae - - 7 - 7 7.87 

Arcellidae - - 4 1 5 5.62 

Brachionidae 3 1 - 1 5 5.62 

Acartiidae 2 - 1 1 4 4.49 

Sididae 2 - 1 - 3 3.37 

Eothinitidae  4 - 2 3 9 10.11 

Eosphoriidae 3 - 1 1 5 5.62 

Lecanidae - 1 - - 1 1.12 

Euchlanidae 1 1 - - 2 2.25 

Asplanchnidae 1 - - - 1 1.12 

Grand Total 43 7 22 17 89 100 

% Composition 48.3 7.9 24.7 19.1 100 

  

Table 6: Diversity Indices of Zooplankton 

Parameters Station 1 Station 2 Station 3 Station 4 

Taxa (S) 13 5 9 8 

Species Richness 22 5 12 11 

Shannon index (Hʹ) 0.338 0.202 0.330 0.308 

Pielou’s index (-J) 0.122 0.102 0.143 0.134 

Simpson index (-D) 0.722 0.994 0.954 0.968 

Margalef index (d) 20.92 4.111 9.987 8.250 

 

CONCLUSION 

The study has provided novel data on threshold levels of 

some parameters like DO, turbidity, pH, BOD, temperature 
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and nutrients that trigger shifts in plankton community 

structure of Afaha Oku stream, aiding in ecological 

assessment. Low levels of nutrients were recorded in the 

study area, and this favours the abundance of Bacillariaceae 

(Diatoms) than other phytoplankton in the area as diatoms 

has low survival rate in a nutrient-rich environment. The 

abundance of Daphnia is an indication of high turbidity has 

observed in this study. The lower range of BOD observed at 

the different stations in the stream depicts the stream as 

moderately polluted especially with decayed organic matter. 

High turbidity across the stations indicates pollution from 

allochtonous materials introduced into the stream from the 

surrounding environment. The dominance of Tabellariaceae 

and Bacillariaceae, which are pollution-tolerant groups, 

indicates moderate organic pollution of Afaha Oku stream. 

The study has provided information on the zooplankton and 

phytoplankton composition of the stream, with implications 

for sustainable management practices. 

Seasonal sampling of plankton and priority metals like 

Copper, Cadmium, Lead and Mercury should be conducted 

to track trend and detect spikes to further build on these 

findings. 
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