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Abstract 

The present study assessed the plankton’s species compositions and distributions of River Benue, Adamawa 

state. The studies were conducted for a period of nine months, from December, 2017 to August, 2018 using 

standard scientific methods to evaluate the potential and productivity of the river. The Phytoplankton population 

of River Benue was dominated by Chlorophyta 990(39.68%) and the least was Bacillariophyta 174(6.97%), 

while Zooplanktons was dominated by Rotifers 120(47.06%) and the least was Cladocera 63(24.71%). 

Phytoplanktons were represented by thirteen (13) species (Microcystis sp, Oscilatoria sp, Gomphospaeria sp, 

Anabaena sp., Nostoc sp Scenedesmus sp, Spirogyra sp, and Ulothrix s., Volvox sp. Euglena sp. Cyclotella sp, 

Cymbella sp and Diatomella sp.), while Zooplanktons were represented by ten (10) species (Keratella sp, 

Branchionus sp, Monostyla sp., Euclanis sp., Pelomyxa sp, Paramecium sp., Acanthometron sp., Daphnia sp, 

Microcyclop sp and Bosmina sp). Site D recorded high concentration of both phytoplankton and zooplankton, 

while Site C recorded less of both. The presence of high number of Chlorophyta in the water body shows a 

gradual deterioration of the water quality and this could be attributed to the different anthropogenic activities at 

the sites.  
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Introduction 

Plankton is a collective term used to describe all 

those organisms whose powers of movement are 

insufficient to prevent them from being moved by 

water currents. The term commonly refers to any 

drifting organisms that inhabit water bodies and 

serve as food base that supports aquatic life (Eyo 

and Paul (2015). Plankton are mostly small 

organism, drifting along with the water currents 

and unable to swim against the water waves. They 

are usually categorized according to their feeding 

mode (Phyplankton = autotrophs, Zooplankton = 

heterotrophs) or life cycle [holoplankton (entire life 

cycle in water column as plankton), meroplankton 

(part of life cycle as plankton)]. They can also be 

classified in different ways; these include whether 

they are true or false plankton, nutritional 

requirements, size, environment and their life 

history (Akomeah et al., 2010). Diversity and 

composition of plankton does not occur only in 

different depth, but also at different hours and in 

years in the same place and depth and constitutes 

the main producer in any given water body 

(Kusuma et al., 1988).  

 

Phytoplanktons are microscopic aquatic plants, 

occurring as unicellular colonial or filamentous 

forms without any resistant to current and are free-

floating or suspended in the open water (Ali et al., 

2013). They are important water quality indicators, 

because of the short life cycles and ability to 

respond to environmental changes. The amount of 

phytoplankton present in water depends on the light  

availability and the relative proportions of nutrients 

(nitrogen and phosphorous) and the temperature. 

Phytoplankton organism is one of the initial 

biological component from which the energy is 

transferred to higher organisms through food chain 

(Tas and Gonolol, 2007). The density and the 

diversity of phytoplankton are biological indicator 

for evaluating water quality and degree of 

eutrophication (Shekhar, et al., 2008). It’s the 

primary producer in the water and also one of the 

life sources for all animals and dissolved oxygen 

producer in the water as well. In food chain, 

phytoplankton is eaten by herbivores (such as 

zooplankton) which will also be eaten by larger 

carnivores (fish and others). The existence of 

phytoplankton in the waters can be seen on the 
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basis of their abundance, influenced by several 

environmental and the physiological characteristics 

(Bellinger and Siege, 2010).  

 

Zooplanktons occupy an important source of food 

for many species of aquatic ecosystem as they 

constitute the most important link in energy 

transfer between phytoplankton and higher aquatic 

fauna (Iloba, 2002). The organisms are identified as 

important component of aquatic ecosystems, help 

in regulating algal microbial productivity through 

grazing and in the transfer of primary productivity 

to fish and other consumers (Okogwu, 2010; Dejen 

et al., 2004). By grazing on phytoplankton and 

bacteria, Zooplankton helps in improving water 

quality and the amount of zooplankton in water 

depends generally on the amount of phytoplankton 

and detritus available to feed on (Okogwu, 2010; 

Hassan et al., 2010).  It’s an ecologically important 

group of aquatic organisms that occupy a wide 

range of habitats and they constitute essential biotic 

component which influences the efficiency of an 

aquatic ecosystem such as energy flow through 

various trophic interactions (Park and Shin, 2007). 

The Zooplankton are so closely linked to the 

environment and they tend to change more rapidly 

than do larger aquatic animal such as fish, thus 

these organisms have proved valuable indicator of 

apparent and subtle alterations in the quality of 

aquatic environment (Marine Biology  

Organization, 2007). With the increased in human 

activities around River Benue, which might 

eventually led to pollution, it is imperative to assess 

the planktons composition and distributions since 

they have been used as bio-indicator of pollution 

(water quality) over-time so as to determine the 

pollution level of the River. 

 

Materials and Methods 

Study Area 

River Benue is a freshwater flowing through 

Nigeria and it is the second largest river in the 

country, which is located on Latitude 9
0
81’N and 

Longitude 12
0
25’E. 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). 

Sampling and Determination of Phytoplankton 

Compositions and Distributions 

Phytoplankton samples were collected with one 

litter transparent plastic bottle by dipping the 

container bottle, sliding over the upper surface of 

water with its mouth against the water current to 

permit undisturbed passage of the water into the 

bottle (Tanimu, 2011). Samples were preserved 

with Lugol’s solution and brought to the Zoology 

laboratory Modibbo Adama University of 

Technology, Yola. Slides were prepared and 

observed under a binocular microscope with 

various magnifications. Taxonomic identification 

of plankton was carried out by using taxonomic 

keys (Emi and Andy, 2007; Edward and David, 

2010; Steve et al., 2013). The phytoplanktons were 

counted from left top corner of the slide to the right 

corner by moving the slide horizontally.  

Sampling and Determination of Zooplankton 

Compositions and Distributions 

Zooplankton grab samples were collected using 

plankton net mesh size 70μm. It was towed 

vertically distance of one meter and haul out of the 

water. The sample was collected into plastic bottle 

tied at the end of the net, and then was emptied into 

the closed labeled 100ml vial bottle for 

identification and counting of the zooplanktons. 

The samples were preserved with 4% formalin. The 

zooplankton sample collection after condensation 

by sedimentation was taken for sorting and 

counting. A binocular microscope is used for 

zooplankton. Identification to genus level was 

performed using protocols (Yamaguchi and Bell, 

2007), through which Zooplankton density 

(abundance) was computed.  

Results and Discussion 

Planktons Compositions and Distributions 

Phytoplankton Compositions and Distributions 

The phytoplankton community in the River Benue 

was characterized by four (4) phyla and thirteen 

species, namely; Cyanophyta (Microcystis sp, 

Oscilatoria sp, Gomphospaeria sp, Anabaena sp 

and Nostoc sp.), Chlorophyta (Scenedesmus sp, 

Spirogyra sp, Ulothrix sp and Volvoxsp), 

Euglenophyta (Euglena sp.) and Bacillariophyta 

(Cyclotella sp, Cymbella sp and Diatomella sp.). 

The phytoplanktons species abundance were 

dominated by Chlorophyta with 990(39.68%) 

species, followed by Cyanophyta with 

938(37.60%) species, Euglenaphyta with 

393(15.75%) species and Bacilariophyta with 

174(6.97%) species been the least (table 1). The 

sequences of phytoplankton, Chlorophyta < 

Cyanophyta < Euglenaphyta < Bacilariophyta 

agrees with the work by Indabawa (2005), on the 
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phytoplankton content of Nguru Lake. The 

dominating presence of Chlorophyta shows gradual 

deterioration of the water quality. This could be as 

a result of anthropogenic activities, such as 

chemicals, wastes washed, washing of clothes and 

bathing sometimes around the river. This also 

agrees with Anago et al. (2013) who reported that, 

in lakes where domestic, agricultural and industrial 

pollution is accelerated, growth of Chlorophyta and 

Cyanophyta results. Abubakar (2007) indicated 

that Euglenophta were common in environments 

rich in decaying organic matter, and large 

populations of Euglena were favored by the 

presence of high levels of dissolved organic 

compounds and high temperatures. According to 

Tanimu et al. (2011) the increase in abundance of 

the Cyanophyta and Euglenophyta is an indication 

of organic pollution. The low occurrence of 

Euglenophta was an indication that the reservoir 

does not had high level of dissolved organic 

matters. 

 

 

Table 1: Phytoplankton Compositions and Distributions of River Benue 

  Sampling stations     

Class   A (%) B (%) C (%) D (%) Total   

Cyanophyta 

Microcystis sp 

Oscillatoria sp 

Gomphosphaeria sp 

 

175(22.58)  

70(9.03) 

15(1.94) 

 

-  

62(11.55) 

12(2.23) 

 

-  

38(10.61)  

13(3.63) 

 

185(22.42) 

74(8.97) 

16(1.94) 

 

360(14.43)  

244(9.78) 

56(2.24) 

Anabaena sp 50(6.45) 21(3.91) 19(5.31) 58(7.03) 148(5.93) 

Nostoc sp 40(5.16) 30(5.59) 18(5.03) 42(5.09) 130(5.21) 

Chlorophyta       

Scenedesmus sp 2(0.26) 1(0.19) 1(0.28) 5(0.61) 9(0.36) 

Spirogyra sp 

 Ulothrix sp 

98(12.65) 

108(13.94) 

80(14.90) 

87(16.20)  

50(13.97) 

48(13.41) 

88(10.67) 

138(16.73) 

316(12.67)  

381(15.27) 

Volvox sp 92(11.87) 9(6.95) 23(6.42) 78(9.45) 284(11.38) 

Euglenaphyta      

Euglena sp `103(13.29)  97(18.06) 82(22.91) `111(13.45)  393(15.75) 

Bacillariophyta      

Cyclotella sp 10(1.29) 20(3.72) 30(8.38) 13(1.58) 73(2.93) 

Cymbella sp 6(0.77) 20(3.72) 25(6.98) 9(1.09) 60(2.41) 

Diatomella sp 6(0.77) 16(2.98)  11(3.07) 8(0.97)  41(1.64) 

Total   775(100) 537(100)  358(100) 825(100) 2495(100) 

 

Zooplankton Compositions and Distributions 

Zooplankton population in River Benue is 

characterized by Rotifers, Protozoa and Cladocera. 

They were dominated by Rotifers with 

120(47.06%) species, which were represented by 

Keratellasp, Branchionus sp, Monostyla sp and 

Euclanis sp followed by Protozoan with 

72(28.24%) species, which were represented by 

Pelomyxa sp, Paramecium sp and Acanthometron 

sp. While Cladocera 63(24.71%) been the least was 

represented by Daphnia sp, Microcyclop sp and 

Bosmina sp. (table 2). The dominance of the 

rotifers; a nutrient loving zooplanktons, might be 

attributed to nutrients enrichment provided by the 

water body as reported (Iloba and Ruejoma, 

2014).The number of Cladocera in Benue River 

was relatively low; this may be attributed to the 

absence of aquatic macrophytes and it might have 

accelerated the rate of predation by fish. As 

Sarnelle (1992) suggested that fish prefer open 

waters to feed on zooplankton. This was further 

collaborated by Kemdirim, (2000); Jeppessen et al. 

(2005) and Havens, et al. (2002), who observed 

that the absence of Cladocera and the low numbers 

of Copepoda could be due to the effects of fish 

predation, which was found to be the major factor 

structuring zooplankton assemblages in several 

studie
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Table 2: Zooplanktons Composition and Distribution of River Benue 

Class Sampling stations    Total   

A (%) B (%)  C (%) D (%) 

Protozoa  

Paramecium sp 

 10(14.93)  

13(20.31)  

 

14(26.92) 

 

11(15.28)  

 

48(18.2) 

Pelomyxa sp  2 (2.99) 1(1.56) 1(1.92) 3(4.17) 7(2.75) 

Acanthometron sp 5 (7.46) 2(3.13) 5(9.62) 5(6.94) 17 (6.67) 

Rotifers          

Keratella sp 11 (16.42) 9(14.06) 10(19.23) 10(13.89) 40 (15.69) 

Branchionus sp 5(7.46)  10(15.63) 8(15.38) 4(5.56) 27 (10.59) 

Monostylan sp 8(11.94) 7(10.94) 5(9.62) 7(9.72) 27 (10.59) 

Euclanis sp 7(10.45) 8(13.11) 4(7.69) 7(9.72) 26 (10.20) 

Cladocera 

Daphnia sp 

 

6(8.96)  

 

5(7.81)  

 

1(1.92)  

 

7(9.72) 

 

19(7.4) 

Microcyclop sp 10(14.93) 8(13.11) 2(3.85) 13(18.06)  33(12.94)  

Bosmina sp 3(4.48) 1(1.56) 2(3.85) 5(6.94) 11(4.31) 

Total   67 (100) 64 (100) 52 (100) 72 (100) 255 (100) 

 

Conclusion 

In conclusion, the results revealed that, four classes 

of phytoplankton represented by thirteen (13) 

species and three classes of zooplankton 

represented by ten (10) species were identified at 

the River Benue and were dominated by 

Chlorophyta and Rotifers respectively. While 

Bacillariophyta and Cladocera were the least in 

term of compositions and distributions throughout 

the period of this study. High compositions and 

distributions of Chlorophyta and Rotifers were an 

indication that the water bodies are rich in nutrient 

and might deteriorate the water and make it unsafe 

for aquatic productions. 
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