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Abstract: The influence of physico-chemical properties of Oyun Reservoir, Offa, Nigeria (a shallow tropical 
African reservoir) on its zooplankton composition and abundance were investigated at three stations for two 
years between January 2002 and December 2003. Diversity is not high: only three groups of zooplankton were 
found: Rotifera with eight genera; and Cladocera and Copepoda with three genera each. Rotifera dominated 
numerically (71.02%), followed by Cladocera (16.45%) and Copepoda (12.53%). The zooplankton was more 
prevalent during the rainy season, and there were variations in the composition and abundance along the res-
ervoir continuum. Factors such as temperature, nutrients, food availability, shape and hydrodynamics of the 
reservoir, as well as reproductive strategies of the organisms, strongly influence the generic composition and 
population density of zooplankton. Prevention of ecological deterioration of the water body would greatly 
should result in a more productive water body, rich in zooplankton and with better fisheries. Rev. Biol. Trop. 57 
(4): 1027-1047. Epub 2009 December 01.
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Reservoirs are considered favourable 
environments to the development of zoo-
plankton communities, which may establish 
diversed assemblages in relatively short peri-
ods of time after impoundment (Rocha et al. 
1999). Several factors usually contribute to the 
establishment of zooplankton communities in 
a reservoir, among which are good water qual-
ity, presence of nutrients, physico-chemical 
factors of water, availability of phytoplankton, 
hydrological characteristics of the reservoirs 
and reservoir ageing.  

Once established, zooplankton assemblage 
usually influences energy flow through classi-
cal food chain, nutrient cycling and community 
population dynamics within the reservoir eco-
system. This ecological niche has also made 
them key actors in their top down grazing 
effect (trophic cascade) on the bottom up forces 
which plays pivotal roles in biomanipulation for 
lake restoration purposes (Carpenter & Kitchel 
1993). The species composition, distribution, 

diversity and relative abundance of zooplank-
ton of a reservoir could have significant impact 
on fisheries and public health of the reservoir 
and its users. Typical zooplankton assemblage 
of reservoirs is commonly constituted by Proto-
zoa, Rotifera, Copepoda and Cladocera (Rocha 
et al. 1999). This assemblage often differ in 
diversity and abundance from reservoir to res-
ervoir, from location to location within each 
reservoir, from geographical region to region 
and also with time (intra-annual and between 
years) and are structured by fish predation, 
competition, aquatic macrophytes (Jackson & 
Schmitz 1987) and physical, chemical and bio-
logical factors (Sampaio et al. 2002). 

The objective of this paper is to investigate 
the species composition and relative abundance 
of zooplankton of Oyun Reservoir in relation to 
physico-chemical factors of the reservoir. This 
is with a view to understanding the contribution 
of the zooplankton community to the reservoir 
productivity, and managing the zooplankton 
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population in their natural settings for sustain-
able fisheries.

MATERIALS AND METHODS

Study site: Oyun Reservoir (Fig. 1) is a 
tropical man-made reservoir created in Offa, 
Nigeria (8º30’N and 8º15’E), it was created by 
damming the perennial Oyun River in 1964, 
but greatly expanded in 1995 and with another 
expansion being proposed. The reservoir was 
constructed primarily to supply domestic water 
to the people of Offa and environs. It also 
supplies water to industries located within the 
area and provide water for general municipal 
uses. Subsistence fishing activities is carried 
out on the reservoir. The reservoir is eutrophic 
(Mustapha 2008) with diverse species of lit-
toral plant occupying the shoreline length. The 
morphometric characteristics of the reservoir 
are listed in Table 1.

Physico-chemical sampling: Physico-
chemical characteristics of the water body were 
sampled monthly from three stations ranging 
in depth between 0-8m in Station 1, 0-6m in 
Station 2 and 0-5m in Station 3. Sampling was 
done between January 2002 and December 
2003. Triplicate surface water samples were 
collected in 1-litre plastic water bottles and 
analyzed for dissolved oxygen, chemical oxy-
gen demand, nitrate, phosphate, calcium, mag-
nesium, total hardness, carbon dioxide, total 
alkalinity, sulphate and silica according to the 
standard methods for the examination of water 
and waste water (APHA 1998) and Hach (2003) 
procedures. Analyses requiring photometric 
measurement were determined using Hach 
spectrophotometer model DR/2500 according 
to Hach (2003) procedures. Temperature, pH, 
conductivity and total dissolved solids were 
measured in-situ using Hanna portable combo 
waterproof pH/EC/TDS/Temperature Tester 

Fig. 1. Map of Oyun Reservoir Showing the Sampling Stations.
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model HI 98130. Transparency was evaluated 
using a standard 20cm diameter Secchi disc 
having black and white quarters. 

Zooplankton sampling: Zooplankton 
samples were collected using a 25cm diameter 
zooplanktons net of 76µm much size monthly 
between January 2002 and December 2003. 
The net was towed vertically over a distance 
of 2m on the water surface due to the shal-
lowness of the reservoir and the sample was 
collected into 50ml bottle and preserved in 
10% formalin. A 5ml subsample was taken 
for identification under the microscope after 
the preserved sample has been homogenized. 
Identification was done only to generic level 
using keys compiled by Edmonson (1959), 
Whitford & Schumacher (1973), Jeje & Fer-
nando (1986). Numerical estimations of the 
zooplankton were done using the drop method 
of Margalef (1976). The relative abundance of 
the various taxa was then calculated.

Statistical analyses of the results were 
done using the GLM procedure of statistical 
analysis system 9.1.3 (SAS Institute 2003). 
Monthly mean differences in stations, seasons 
(dry season, November-April and rainy sea-
son, May-October) and years were assessed 
by LSD using two-way ANOvA with test of 
significance at P<0.05. Multivariate analysis of 
co-variance using principal component analysis 
of physico-chemical variables and factorial 
correspondence analysis of the zooplankton 

abundance was used to investigate the correla-
tion and level of dependence between the total 
zooplankton and the zooplankton groups with 
the physico-chemical factors. The test variables 
were stations, seasons and years. Statistical dif-
ferences were considered at P< 0.05

RESULTS

Physico-chemical factors: The mean 
monthly variation in the surface water temper-
ature of the three stations is presented in Fig. 
2. The temperature ranged between the lowest 
value of 23.1±0.5ºC obtained from Station 2 
in September and the highest of 29.6±0.1ºC 
obtained from station 3 in March, 2003. Dry 
season temperature was significantly higher 
(P<0.05) than the wet season. No significant 
difference was seen among the stations and in 
the two years. Secchi disc transparency was 
the highest at station 1 with a mean value of 
1.62±0.32m obtained in March 2002. Station 
3 recorded the least Secchi disc transparency 
value with a mean of 0.62±0.8m obtained in 
August, 2003 (Fig. 3). The dry season, station 2 
and year 2002 had significant higher transpar-
ency (P<0.05). 

Dissolved oxygen fluctuated between low-
est monthly mean of 4.8±0.25mg/L obtained in 
February and March 2003 from Station 1 and 
the highest monthly mean of 8.2±0.31mg/L 
recorded in June 2002 from Station 2 (Fig. 4). 
Statistical difference at P<0.05 was noticed 
in the dissolved oxygen concentration among 
the stations, (with station 2 having the highest 
concentration). The wet season values were 
significantly higher than dry season and year 
2002 had a higher concentration than 2003. 
Chemical Oxygen Demand (COD) varied 
between 1.2±0.1mg/L and 2.6±0.2mg/L. COD 
was significantly higher in the dry season with 
Station 1 recording the highest concentration 
and station 3 recording the lowest concentra-
tion in the wet season (Fig. 5). There was 
no statistical difference in COD between the 
two years of the study. Carbon dioxide and 
total alkalinity showed similar pattern in their 
concentration among the stations and in the 

TABLE 1
Morphometric Characteristics of Oyun Reservoir, 

Offa, Nigeria

Elevation (m) 15

Surface area (m2) 13.4 x 105 

volume (m3) 3.50 x 106

Mean depth (m) 2.6

Maximum depth (m) 8.0

Mean depth to maximum depth ratio 0.325

Hydraulic residence time (days) 12 

Length of Shoreline (km) 10

Shoreline Development 2.43
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Fig. 2. Monthly mean variations in surface water temperature of Oyun Reservoir.

Fig. 2. Monthly mean variations in surface water temperature of Oyun Reservoir.
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Fig. 3. Monthly mean variations in Secchi disc transparency of Oyun Reservoir.
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Fig. 4. Monthly mean variations in dissolved oxigen concentration of Oyun Reservoir.

Fig. 4. Monthly mean variations in dissolved oxigen concentration of Oyun Reservoir.
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Fig. 5. Monthly mean variations in COD of Oyun Reservoir.
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seasons. The two factors were statistically 
higher in the dry season as well as in Station 
3. Carbon dioxide ranged between monthly 
mean of 1.6±0.2mg/L to 3.0±0.6mg/L (Fig. 
6) while total alkalinity fluctuated between 
monthly mean of 30±2.6mg/L and 55±3.4mg/L 
(Fig. 7).

The total hardness value in the reservoir 
which is the sum of calcium and magnesium 
hardness concentrations was found to be signif-
icantly higher in the wet season. This was the 
same for calcium and magnesium ions. Station 
3 showed significantly higher concentration of 
total, calcium and magnesium hardness than 
the other stations. The mean monthly range of 
the total hardness (32±0.5mg/L–68±1.4mg/L), 
calcium hardness (20±0.1mg/L–44±1.8mg/L) 
and magnesium hardness (10±0.4mg/L–
28±0.6mg/L) are presented in Figures 8, 9 
and 10 respectively. There was no significant 
difference in the concentration of these ions 
among the two years. 

The highest monthly mean concentration 
of nitrate recorded was 6.4±0.3mg/L obtained 
from Station 1 at the peak of the rains in 
August 2003. A decrease was observed in the 

dry season with the lowest concentration of 
1.4±0.1mg/L recorded from Station 3 in Octo-
ber 2003 (Fig. 11). ANOvA at P<0.05 shows 
significant difference in the nitrate concentra-
tion during the seasons and within the stations. 
Nitrate was higher in the raining season and the 
order of magnitude in the concentration among 
the stations was station 1> 2>3. Phosphate had 
the least concentration among the nutrients. It 
ranged between 0.7±0.0mg/L to 2.2±0.2mg/L 
(Fig. 12). Like nitrate, phosphate concentration 
was significantly higher in raining season and 
in station 1 (P<0.05). No significant difference 
occurred between the years of study in nitrate 
and phosphate concentrations.

The fluctuations in sulphate concentration 
are shown in Fig. 13. Sulphate concentration 
was lowest at 9±0.2mg/L at the beginning of the 
study in Station 1, it gradually increased until 
a maximum concentration of 16.9±0.45mg/L 
was recorded in Station 3. Sulphate was signifi-
cantly higher in the wet season while the order 
of higher concentration among the stations was 
station 3>2>1. No difference occurred within 
the years. The maximum monthly mean con-
centration of silica was 60±0.6mg/L recorded 

Fig. 6. Monthly mean variations in carbon dioxide concentration of Oyun Reservoir.
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Fig. 7. Monthly mean variations in total alkalinity of Oyun Reservoir.
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Fig. 8. Monthly mean variations in total hardness concentration of Oyun Reservoir.
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from station 3 in July 2003 while station 1 
recorded the lowest value of 30±0.2mg/L in 
December 2002 (Fig. 14). The silica levels 
were significantly different (P<0.05) among 
the stations and seasons. Silica was more abun-
dant in the rainy season, and station 3 recorded 
the highest concentration among the stations. 
No difference was recorded among the years. 

The surface water pH fluctuated between slight 
acidity and moderate alkalinity. The lowest 
monthly mean pH was 6.8±0.05 obtained at 
station 3 during the dry season in January 
2002, while the highest was 8.2±0.2 obtained 
from Station 2 in August and September of 
2003 (Fig. 15). In the 3 stations, the pH was in 
the neutral range for most of the study period. 
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Fig. 9. Monthly mean variations in calcium hardness of Oyun Reservoir.
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Fig. 10. Monthly mean variations of magnesium hardness of Oyun Reservoir.
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No acidic pH was recorded from Station 2; it 
was either neutral or alkaline for most part of 
the study.  ANOvA (P<0.05) showed pH to 
be statistically higher during the wet season 
than in the dry season and pH of Station 2 was 
significantly higher than the other stations. No 
difference was noted between the two years. 

The monthly mean variations in electrical 
conductivity and total dissolved solids (TDS) 
followed similar trend. There was slight varia-
tion in conductivity and TDS in station 1. The 
station recorded the lowest value of conductiv-
ity (80.4±0.8µS/cm) and TDS (53.9±0.8mg/L) 
in December 2002 and station 3 recorded 
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Fig. 11. Monthly mean variations in nitrate concentration of Oyun Reservoir.
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Fig. 12. Monthly mean variations in phosphate concentration of Oyun Reservoir.
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Fig. 13. Monthly mean variations of sulphate concentration in Oyun Reservoir.
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Fig. 13. Monthly mean variations of sulphate concentration in Oyun Reservoir.
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Fig. 14. Monthly mean variations of silica in Oyun Reservoir.
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the highest variation and concentration of 
conductivity and TDS with the highest value 
of conductivity (178.8±2.0µS/cm) and TDS 
(119.8±2.0mg/L) obtained in July 2002, respec-
tively (Figs. 16 and 17). Both electrical conduc-
tivity and TDS showed significant differences 
in their concentrations among the seasons and 
stations. The two factors were statistically 

higher during the rainy season while the order 
of significant difference between the stations 
was station 3>2>1.

Zooplankton species composition: Four-
teen genera of zooplankton were identified 
from the reservoir. They belong to Rotifera 
(eight genera), Cladocera (three genera) and 
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Fig. 15. Monthly mean variations in pH of Oyun Reservoir.

Fig. 15. Monthly mean variations in pH of Oyun Reservoir.
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Copepoda (three genera). The Rotifera (29 to 
378 organisms/m3) constituted the largest group 
making 71.02% of the zooplankton population, 
this was followed by the Cladocera (16.45%) 
with organisms ranging between 23 to 124 
organims/m3 and Copepoda (12.53%) having 
density between 49 to 104 organisms/m3. The 
genus Branchionus dominated the zooplankton 
genera consisting 22.12% and was also the 
dominant genus among the Rotifera making 
31.14% in the group. The genus Daphnia 
recorded the highest number among the Clado-
cera making up 7.84% of the total zooplankton, 
while the genus Cyclops constituting 6.09% 
the total zooplankton was the dominant genus 
among the class Copepoda. The genus Sida, a 
Cladoceran, was the least abundant consisting 
only 1.35% among the zooplankton population 
of Oyun Reservoir. A total of 1709 organisms/
m3 of zooplankton number was recorded in the 
reservoir (Table 2).

Seasonal abundance and distribution 
of zooplankton: Seasonal abundance and 

distribution of the zooplankton in each station 
is presented in Figures 18, 19 and 20, while 
their abundance in the three stations is shown 
in Fig 21. The zooplankton was more prevalent 
during the rains between the months of April to 
August, while their population declined during 
the dry season between November and April. 
The three stations showed similar genera com-
position (Fig. 22). The only difference was in 
their abundance and absence of some genera 
from one station. A total of 13 genera were 
recorded from station 1, 12 genera in station 
2 and while 10 genera were found in station 3 
(Tables 3, 4 and 5). 

Analysis of variances at P<0.05 showed 
that total zooplankton density was significantly 
higher during the wet season than the dry sea-
son and station 2 had a higher total zooplankton 
count than the other stations. No significant 
difference was seen in the abundance of the 
zooplankton between the two years. ANOvA 
(P<0.05) also revealed Rotifera to be signifi-
cantly abundant in the rains and the order of 
abundance among the stations was station 

Fig. 17. Monthly mean variations of TDS in Oyun Reservoir.

Fig. 17. Monthly mean variations of TDS in Oyun Reservoir.
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TABLE 2
Zooplankton composition and abundance in Oyun Reservoir

Class Genus Organism/m3 Species % in class
Species % in total 

zooplankton
Class % in total 

zooplankton

Rotifera

Total

Cladocera

Total

Copepoda

Total

Brachionus
Keratella
Asplanchna
Notholca
Platyias
Filina
Lecane
Trichocerca

Daphnia
Bosmina
Sida

Cyclops
Limnocalanus
Diaptomus

378
268
141
157
46
130
65
29

1214

134
124
23
281

104
61
49
214

31.14
22.08
11.61
12.93
3.79
10.71
5.35
2.39
100

47.68
44.13
8.19
100

48.6
28.5
22.9
100

22.12
15.68
8.25
9.19
2.69
7.6
3.8
1.69
71.02

7.84
7.26
1.35
16.45

6.09
3.57
2.87
12.53

71.02

16.45

12.53

Fig. 18. Monthly mean variations in zooplankton abundance of the three stations.
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Fig. 19. Monthly mean variations in abundance of zooplankton groups of the three stations.
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Fig. 20. Monthly mean variations in zooplankton abundance of station 3 of Oyun Reservoir.
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Fig. 20. Monthly mean variations in zooplankton abundance of station 3 of Oyun Reservoir.
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Fig. 21. Monthly mean variations in zooplankton abundance of the three stations.
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Fig. 22. Monthly mean variations in abundance of zooplankton classes of the three stations.
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TABLE 3
Zooplankton composition and abundance in Station 1 of Oyun Reservoir

Class Genus Organism/m3 Species % in class
Species % in total 

zooplankton
Class % in total 

zooplankton

Rotifera

Total

Cladocera

Total

Copepoda

Total
Grand total

Brachionus
Keratella
Asplanchna
Notholca
Filina
Trichocerca
Lecane

Daphnia
Bosmina

Cyclops
Limnocalanus
Diaptomus

164
88
55
73
29
29
24
462

58
40
98

34
19
28
81
641

35.5
19.05
11.9
15.8
6.28
6.28
5.19
100

59.18
40.82
100

41.98
23.46
34.56
100

25.59
13.73
8.58
11.39
4.52
4.52
3.75
72.08

9.05
6.24
15.29

5.3
2.96
4.37
12.63

72.08

15.29

12.63

100

TABLE 4
Zooplankton composition and abundance in Station 2 of Oyun Reservoir

Class Genus Organism/m3 Species % in class
Species % in total 

zooplankton
Class % in total 

zooplankton

Rotifera

Total

Cladocera

Total

Copepoda

Total
Grand total

Brachionus
Keratella
Asplanchna
Notholca
Platyias
Filina
Lecane

Daphnia
Bosmina
Sida

Cyclops
Limnocalanus
Diaptomus

140
120
59
35
28
38
41
458

46
49
23
118

43
20
21
84
660

30.57
26.2
12.88
7.64
5.46
8.3
8.95
100

38.98
41.53
19.49
100

51.19
23.81

25
100

21.21
18.18
8.94
5.3
3.79
5.76
6.29
69.39

6.97
7.43
3.48
17.88

6.52
3.08
3.18
12.73

69.39

17.88

12.73

100
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1>2>3, while Cladocera and Copepoda were 
also significantly abundant in the rains and the 
order of abundance among the stations was 
station 2>1>3. Multivariate analysis of co-vari-
ance (ANCOvA) using PCA and FCA shows 
total zooplankton and zooplankton groups to 
be positively correlated (P<0.05) with phos-
phate, nitrate, dissolved oxygen, conductivity 
and TDS These factors accounted for the high-
est correlation for zooplankton abundance in 
the reservoir. A negative correlation (P<0.05) 
was observed between total zooplankton and 
the zooplankton groups with carbon dioxide, 
transparency, temperature and total alkalinity 
(Table 6). The correlation of these factors with 

TABLE 6
Multivariate correlation coefficient values (r) between total zooplankton, 

zooplankton groups and physico-chemical factors

Item PO4 NO3 DO CO2 Transp. Temp. pH Cond. TDS Ca Mg

Total Zooplankton 0.90+ 0.90+ 0.88+ -0.87 -0.83 -0.85+ 0.86 0.91+ 0.91+ 0.92+ 0.90+

Rotifera 0.91+ 0.91+ 0.88+ -0.85 -0.80 -0.86+ 0.82 0.88+ 0.88+ 0.95+ 0.92+

Cladocera 0.86+ 0.86+ 0.90+ -0.83 -0.84 -0.88+ 0.80 0.86+ 0.86+ 0.92+ 0.90+

Copepoda 0.86+ 0.86+ 0.90+ -0.82 -0.82 -0.88+ 0.80 0.86+ 0.86+ 0.92+ 0.90+

+ = significant at 0.05 probability.

zooplankton abundance was weak compared to 
those with significant positive correlations.

DISCUSSION

The zooplankton assemblage in Oyun Res-
ervoir was attributed to several biotic and 
abiotic factors interacting together. These 
include temperature, transparency, nutrients, 
food availability and reservoir morphometry. 
The fourteen genera of the zooplankton found 
consisting of Rotifera (eight), Cladocera (three) 
and Copepoda (three) could not be described as 
highly diversed. The zooplankton genera found 

TABLE 5
Zooplankton composition and abundance in Station 3 of Oyun Reservoir

Class Genus Organism/m3 Species % 
in class

Species % in total 
zooplankton

Class % in total 
zooplankton

Rotifera

Total

Cladocera

Total

Copepoda

Total

Grand total

Brachionus
Keratella
Asplanchna
Notholca
Platyias
Filina

Daphnia
Bosmina

Cyclops
Limnocalanus

74
60
27
49
21
17
248

30
35
65

27
22
49

362

29.84
24.19
10.89
19.76
8.47
6.85
100

46.15
53.85
100

55.1
44.9
100

20.44
16.58
7.46
13.54
5.8
4.69
68.51

8.29
9.67
17.96

7.46
6.07
13.53

68.51

17.96

13.53

100
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in the reservoir agrees with the observations of 
Rocha et al. (1999) about zooplankton assem-
blages in reservoirs. The dominance of Rotifera 
and genus Brachionus was not unexpected as 
both the latter and former has been reported 
by Jeje & Fernando (1986), Egborge & Tawari 
(1987), Akin-Oriola (2003) and Mustapha & 
Omotosho (2006) as the most dominant zoo-
plankton group in Nigerian aquatic ecosystems. 
The high population density of the rotifers 
could be attributed to their parthenogenetic 
reproductive patterns and short developmental 
rate under favourable conditions (Pouriot et al. 
1997), their morphological variations called 
cyclomorphosis and adaptations (Wetzel 2001) 
and their ability to feed on different food 
type. The dominance of rotifers was due to 
its preference for warm waters as highlighted 
by Dumont (1983) and Segers (2003). The 
dominance of Brachionus is an indication that 
the reservoir is eutrophic and their abundance 
was due to the presence of high organic matter 
in the reservoir (Matsumura–Tundisi 1999). 
The relatively low abundance of Cladocera and 
copepods was as a result of the hydrodynamics 
of the reservoir such as the low water volume, 
short residence time, relative old age of the res-
ervoir and its morphometry. The highest popu-
lation of the two groups occurred at Station 2 
which was the transitional zone of the reservoir 
between the riverine and lacustrine ecosystems. 
The reason for this was due to the presence 
of food (phytoplankton) on which they graze 
and the high transparency of the zone. High 
clay content and silt turbidity resulting in low 
transparency was responsible for the low popu-
lation of the crustacean zooplankton in station 
3. The effect of this caused juvenile mortality 
of the zooplankton and suppressed their growth 
through food availability. This suppression 
could have encouraged rotifer population to 
dominate. Kirk & Gilbert (1990) have noted 
this type of scenario in a tropical reservoir. 
The low genera abundance of cladocerans and 
copepods have also been documented in other 
water bodies like Lake Cubhu, South Africa 
(Martin & Cyrus 1994), Ogun and Ona rivers 
(Akin-Oriola 2003) and Niger-Sokoto River 

(Jeje & Fernando 1992). The predominance 
of Daphnia among the cladocerans could have 
arisen due to its large bodied size which enables 
it to graze on large quantities and diverse forms 
of phytoplankton. High Daphnia population 
occurred due to their effective grazing on 
rotifers. The density and biomass of cladocer-
ans were primarily determined by food supply. 
Though, genus Cyclops was the dominant 
genus among the copepods, its relatively low 
abundance in the reservoir could be described 
as a good omen. This is because of the medi-
cal implications of large population of the 
genus in water bodies of Africa, where water 
is consumed directly from reservoirs without 
being treated. The low population of the genus 
could be due to their slow reproduction, growth 
and renewal rate. Absence of parthenogenetic 
forms of copepods might be responsible for 
their low population density. 

The high population density and biomass 
of zooplankton during the rains was traced to 
high population of phytoplankton food source 
which were highly abundant within the reser-
voir during the rains. According to Rocha et al. 
(1999), increase in primary production (phy-
toplankton), tends to be followed by increase 
in zooplankton number and biomass. Muylaert 
et al. (2003) also corroborated the finding that 
zooplankton biomass usually reaches their peak 
during the rains in reservoirs. Apart from food 
source, low predation by fish during the rains 
as a result of their breeding could also have 
encouraged high population of the zooplank-
ton. High fish predation, less availability of 
food source, low temperature during “harmat-
tan” period could be responsible for the decline 
in zooplankton during the dry season. Achem-
bach & Lampert (1997) have emphasized these 
factors as been responsible for zooplankton 
biomass reduction. Food resource (bottom-up 
forces) (Carpenter et al. 1987), ability to adapt 
to food conditions and less predation (top-
down forces) (Rosemond et al. 1993) may be 
the reasons for the significant abundance of 
Rotifers, Cladocera and Copepoda in the rains. 
The absence of some genera such as Lecane, 
Sida and Diaptomus in some stations could 
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have occurred as a result of patchiness or dis-
persal. Dispersal has been noted to play a major 
role in structuring zooplankton population and 
communities (Shurin & Havel 2002).

The correlations of the zooplankton with 
nitrate and phosphate may not necessarily be 
a direct relationship of the zooplankton utiliz-
ing the nutrients, but could be attributed to the 
dependence of the phytoplankton (which serves 
as food for the zooplankton) on these nutrients. 
The negative correlation of zooplankton with 
transparency was as a result of low transparency 
of the water which hinders zooplankton growth 
and abundance. High temperature in the dry 
season may account for the negative correlation 
with temperature. This observation shows the 
preference of zooplankton assemblage to low 
temperature in the reservoir, thus playing a 
vital role in the zooplankton assemblage of the 
reservoir. This scenario has been reported by 
Hulyal & Kaliwa (2007). Alkaline pH was also 
found to favour zooplankton growth and abun-
dance in the reservoir as seen from the positive 
correlation with pH. Byars (1960) had reported 
that zooplankton prefer alkaline waters. Nega-
tive correlation of zooplankton with carbon 
dioxide was due to seasonal influence in which 
the density of zooplankton decreases during 
the dry season when carbon dioxide production 
was in high concentration as a result of decom-
position and respiration. Both conductivity and 
total dissolved solids promoted high zooplank-
ton growth and abundance. This agrees with the 
findings of Hujare (2005). The water of Oyun 
Reservoir was soft using the Hanna (2003) 
hardness scale. The zooplankton assemblage 
of the reservoir was linked to the soft nature of 
the water which they prefer as observed in the 
strong positive correlation with both calcium 
and magnesium ions which were the contribu-
tors of the soft hardness. This type of correla-
tion has been reported by Hulyal & Kaliwal 
(2007) in Almati Reservoir in India. 

The zooplankton community composition 
of the reservoir also showed the reservoir to be 
productive and will support a diverse species 
and population of fishes. The assemblage was 
strongly influenced by the physico-chemical 

factors which showed the water quality to be 
good according to APHA (1998). Temperature, 
food abundance, nutrients were some of the 
factors that could limit zooplankton growth, 
composition and abundance in the reservoir. 
Maintenance of good water quality in the 
reservoir will enhance the zooplankton com-
munity structure and population dynamics and 
this will be a great advantage for fish produc-
tion in the reservoir since the energetic trophic 
foundations for fish would have been well 
established.

RESUMEN

La influencia de las propiedades fisicoquímicas del 
Reservorio Oyun, Offa, Nigeria (un embalse tropical 
somero) sobre la composición y abundancia del zooplanc-
ton fue investigada en tres estaciones entre enero de 2002 
y diciembre de 2003. La diversidad no resultó muy alta 
con tres grupos de zooplancton: Rotifera con ocho géne-
ros, y Cladocera y Copepoda con tres géneros cada uno. 
Rotifera dominó (71.02%), seguido de Cladocera (16.45%) 
y Copepoda (12.53%). El zooplancton fue más común 
durante la temporada de lluvias, y hubo variaciones en su 
composición y abundancia a lo largo del embalse. Factores 
tales como la temperatura, los nutrientes, la disponibilidad 
de alimentos, la forma y la hidrodinámica del embalse, 
así como las estrategias reproductivas de los organismos, 
influyen fuertemente en la composición genérica y la 
densidad poblacional del zooplancton. La prevención del 
deterioro ecológico de esta masa de agua, resultaría en un 
cuerpo de agua más productivo, rico en zooplancton y con 
mejor pesca.

Palabras clave: zooplancton, Rotifera, Cladocera, 
Copepoda, embalse, factores físico-químicos.
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