Zooplanktonic community assessment over space
and time: A biomonitoring tool in an artificial lake

ABSTRACT

Aims: The prime objective of this study is to determine the taxonomic composition of the zooplankton
fauna of Esa-Odo Reservoir in Osun State and determine the spatial (horizontal and vertical) and
seasonal variations in the composition, distribution abundance, and community structure of the
zooplankton community in the reservoir.

Study design: sampling stations were selected horizontally and vertically to cover the entire zones of
the reservoir. Planktonic samples were collected at two months intervals for two years.

Methodology: Samples were collected from the depth using an improvised Meyer's water sampler.
Net and Total plankton were sampled by filtration and sedimentation methods. Planktonic samples
were preserved as 5% formalin and 1% Lugol’'s solution. Measurement, enumeration, and scaled
pictures of the recorded zooplankton were taken using a photomicrograph. The taxonomic
composition of zooplankton biota was determined using identification keys. Data analysis was done
using PAST Statistical Package. ANOVA was used to determine the spatio-temporal variations.
Results: Fiftyty-three (53) pecies of total zooplankton recorded in this study belong to 4 groups:
Rotifera, Cladocera, Copepoda, and Insecta. Rotifera was the most represented group (61.21%).
Horizontally, 24 species with the highest mean abundance characterized the lacustrine; while 12
species and 10 species were unique to the transition and riverine zones, respectively. Vertically,
most species had their mean abundance decreased from the surface to the bottom of the reservoir. A
total of nine (9), two (2) and one (1) species were peculiar to the surface, bottom and mid-depth,
respectively. Zooplankton organisms were most abundant during the dry season.

Conclusion: Esa-Odo Reservoir comprised highly diversified zooplankton fauna with great potential
to support rich aquatic community and fishery production. The reservoir can be classified as fairly
clean based on the abundance of the rotifer group. However, the lake should be subjected to regular
proper monitoring because of the presence of some pollution tolerant copepod species identified
among the zooplankton fauna.
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1. INTRODUCTION

This study of the biodiversity, community structure, and production capacity of the zooplankton
community for assessment of waterbodies status is an aspect of bio-monitoring of the aquatic
ecosystem. Bio-monitoring is a process of using resident biota (biological indicators) in terms of
diversity and abundance to provide information on the state of the ecosystem®. Biological indicators
are selected according to various criteria which include sedentary life, abundance and, wide
distribution, the simple procedure of identification and sampling, high tolerance for pollutants,
population stability, and high accumulating capacityz. Based on these categories, planktonic
organisms (Phyto and Zooplankton) are very suitable for the biological assessment of water bodies.
Of these two groups, zooplankton are the most valuable indicator for they are larger and easier to
identify than phytoplanktons. Moreover, the zooplankton community is composed of highly sensitive
organisms that respond to a large number of environmental changes in relatively short periods of
time”. Consequently, studies of the structure and population dynamics of this community in lentic
aguatic systems could be very useful tools in the analysis of the environmental disturbances to which
such water bodies are subjecteds.

In addition, zooplankton are microscopic aquatic animal life forms having little or no resistance to
currents and therefore free-floating or suspended in open or pelagic waters®. While some forms of
zooplankton move by vertical migration, their horizontal position is mostly determined by the current
movements of the body of water they inhabit’. Furthermore, because of their short life cycles,
plankton responds quickly to environmental changes and species composition is more likely to
indicate the quality of water in which they are found. Based on these important roles zooplankton play




in aquatic ecosystems as well as open water fisheries production, it is very necessary to find out their
community structure and distribution.

Only a very few studies have been conducted on the zooplankton diversity and abundance in Nigeria.
Unfortunately, such types of studies along Esa-Odo Reservoir are poorly known. The prime objective
of this study is to determine the taxonomic composition of the zooplankton fauna of Esa-Odo
Reservoir in Osun State and the spatial (horizontal and vertical) and seasonal variations in the
composition, distribution abundance, and community structure of the zooplankton community in the
reservoir. It is hoped that the research will contribute to information for the maintenance of a sound
and healthy ecosystem in Esa-Odo Reservoir thus enhancing fisheries production in the reservoir.

2. MATERIAL AND METHOD
2.1 Area of Study

Esa Odo Reservoir, one of the major impoundments on Osun River (Figure 1) was impounded in
1973%. The reservoir is located approximately on the geographical coordinates of longitudes 07° 35' to
07° 55' North of the Equator, and latitudes 004° 30' to 004° 55'East of Greenwich Meridian on an
altitude of about 350 (meters) above mean sea level in Obokun Local Government Area of Osun
State, Nigeria. The reservoir's dam axis is approximately 30km East of Osogbo (Osun State capital),
about 20km North-East of llesa, about 210 km Southwest of Lagos (the major commercial city in
Nigeria), and about 330 km Northeast of Abuja (the Federal capital territory of Nigeria)g. The reservoir
was created primarily to supply potable water to communities in the Obokun Local Government Area
of Osun State. The reservoir also supplies raw water for industrial use to the International Breweries,
llesa, Nigeria. The reservoir also generates a regular supply of water for industries sited around Esa-
Odo and also provides the potential for fishery enterprise as well as tourism. The reservoir site is
linked with motorable roads with the state capital, Osogbo.

2.1.1 Sampling Programme and Field Determinations

Sampling Stations were selected horizontally (Lacustrine, Transition, and Riverine) and vertically
(surface, mid-depth, and close to the bottom) to cover the entire zones of the reservoir (Figure 2). At
shallow Stations, an only surface water sample was collected for zooplankton while water samples
were collected from three levels through the water column (surface, mid-depth

and close to the bottom) of the reservoir at other stations (1S 1B, 2S, 2M, 2B, 3S, 3M, 3B) using an
improvised Meyer’'s water sampler (2.5 L capacity). Riverine station (station 1) was established at the
point of inflow of River Osun into the reservoir at 200 meters away from the inflow while Transition
station (station 2) was established at the open water area of the reservoir. Lacustrine station (station
3) was established close to the dam area. In addition, stations 2L1, 212, 3L1, and 3L2 were
established at the littoral zones of the transition and lacustrine stations of the reservaoir.

2.1. 2 Zooplankton Collection and Analysis

Net plankton was sampled by filtering 50 litres of water through a plankton net of 50 ym mesh size
and the plankton contained strained into a 30 ml universal bottles and preserved as 5% formalin
solution and Lugol’s solution for examination and identification.

Total Zooplankton was determined in the laboratory by taking 500 ml of water samples into total
plankton flask and Lugol's solution was added (1:100) after which the water was reduced to 30 ml,
poured into a universal bottle, and preserved as 5% formalin solution. The preserved zooplankton
samples were examined in the laboratory using a photomicrograph (AC 100-240V, 0.2/0.1A 50/60Hz).
Scaled pictures of the specimen were taken and the specimen was also enumerated for abundance
determination.

2.1.3 Taxa Identification
The taxonomic composition of zooplankton biota was determined using identification keys by

10, 11, 12.
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Fig. 1: Map of Obokun Local Government Area showing Esa-Odo
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Fig. 2: Map of Esa-Odo Reservoir showing the selected sampling stations




2.1.4 Estimation of Plankton Standing Crop / Biomass

The different species of the zooplankton observed in each plankton chamber were counted and
recorded. Abundance was calculated and expressed in the number of organisms per meter cube
(Org/m3) of original water sample using the formula:

A:%xmoo .............................................................................................. 1

Where,

A = Abundance of specie per litre of original water sample

a = Abundance of specie in the counting chamber

b = Total concentrated volume of water in counting chamber
¢ = Original volume of water used

3.0 RESULTS
3.1 Total zooplankton Composition, Classification, Distribution, and Occurrence

From the Esa-Odo Reservoir, 53 species of total zooplankton were recorded. Most of them (37) were
identified to species level, while the remaining 16 were identified only to the generic level. The fauna
comprised mostly rotifers and arthropods. There were about 40 species of rotifers belonging to 9
families and one order. The Arthropods comprised 8 Cladocerans, 3 Copepods, 2 Insecta species.

The fifty-three (53) species identified from the investigated sampling stations through total
zooplankton analysis belonged to 4 groups namely: Rotifera, Cladocera, Copepoda, and Insecta.
Rotifera was the most represented group (Figure 3) with 61.21% of the species and was followed by
Cladocera with 19.83% of the total composition. Protozoa and Insecta had the least percentage
representation of 15.08% and 3.80% each (Figure 3). Argonotholca foliacea, Argonotholca sp.
Anuraeopsis fissa, Anuraeopsis havicula, Asplanchna sp. Brachionus falcatus, Filinia pejleri,
Lepadella ovalis, Polyarthra vulgaris, Polyarthra sp, Trichocerca tropis were the dominant species of
Rotifera while the Cladocerans comprised mostly of Simocephalus sp, Alonella dentifera, Daphnia sp.
during the period of study. Copepod and Insect with the least percentage composition had Nauplius
larva, Eubranchipus sp., and Chironomus sp. Larvae, and Coenoagron respectively as their most
dominant species. Most of the recorded total zooplankton species especially rotifers were found to be
abundant at the surface water, littoral, and riverine zone of the reservoir; among these were
Asplanchna sp, Brachionus spp, Argonotholca spp, Cephadella gibba, Euchlanis dilatata. Also,
copepods were richly represented at this part of the reservoir (Table 1). Seasonally, more
zooplankton species were recorded during the dry season through total than net zooplankton
analysis.

3.2 Spatio-temporal Variation in the total Zooplankton species Abundance

The pattern of horizontal variation revealed that 24 species recorded their highest mean abundance at
the lacustrine of the reservoir while only 12 species and 10 species had their maximum mean
abundance at the transition and riverine zone of the reservoir respectively (Table 1). Only Trichocerca
tropis and Filinia teminalis showed highly significant horizontal variation in abundance (P = .01) as
their mean abundance decreased towards the riverine zone while Brachionus havanaensis increased
towards the riverine zone with very highly significant horizontal variation (Table 1). Moreover, nine (9)
of the recorded species had no horizontal variation spatially (Table 1).

Vertically, 13 species exhibited a similar pattern of vertical variation with their mean abundance
decreasing insignificantly from surface water to the bottom of the reservoir while 7 species had a non-
significant increase from the surface water to the bottom of the reservoir (Table 1). Filinia terminalis
and Lecane monostyla bulla revealed very highly significant vertical variation (P < .001) in mean
abundance with maximum abundance at the bottom and mid-depth respectively. Moreover, the
variation in vertical abundance of Cephalodella gibba, Euchlanis dilatata, and Trichotria tetractis was
also significant (P =.05) as these were absent at the bottom, mid-depth, and surface water
respectively. A total of nine (9) species, two (2) species and one (1) species were peculiar to the
surface, bottom, and mid-depth respectively though these did not show any significant vertical
variance in abundance (Table 1). Of the recorded species, (14 species were absent from the mid-
depth but occurred abundantly at the surface water and bottom of the reservoir (Table 1). The highest
mean abundance at the mid-depth of the reservoir was observed for eight (8) species while five (5)
species had their lowest mean abundance also at the mid-depth of the reservoir (Table 1).
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Table 1: ANOVA statistics of the horizontal, vertical and seasonal variation in the mean abundance (Org/m®) of total zooplankton species

Horizontal variation

Vertical variation

Seasonal variation

Taxa Lacustrine Transition Riverine F P Surface Mid-Depth | Bottom F P Dry Rain F P
Mean Mean Mean Mean+SE MeanSE MeanSE MeanSE Mean+SE
Anuraeopsis fissa 0.56+0.39 1.33+0.65 0.3340.23 1.31 | 0.27 | 0.93+0.38 0.42+0.42 0.42+0.42 0.35 | 0.71 1.15+0.52 0.38+0.22 1.89 0.17
Anuraeopsis navicula | 5.83+3.50 4.00+1.45 2.67+0.98 0.66 | 0.52 | 3.98+1.34 5.00+2.69 2.50+1.73 0.22 | 0.80 2.31+1.29 5.51+1.64 2.36 0.13
Asplanchna sp. 2.78+1.17 0.67+0.67 2.67+1.09 158 | 0.21 | 2.04+0.67 1.67+1.30 1.67+1.67 0.35 | 0.71 22.95+11.07 | 2.51 0.12 0.12
Argonotholca sp. 49.72+28.56 25.67+10.02 | 43.33+15.11 | 0.55 | 0.58 | 26.02+6.92 | 38.75+28.0 | 91.25+45.39 | 0.35 | 0.71 49.72+28.56 | 25.67+£10.0 | 43.33+ | 0.55
2 2 15.11
Argonotholca 7.2242.13 6.67+1.82 6.00+1.73 0.10 | 0.91 | 8.15+1.37 5.00+3.01 0.83+0.83 0.35 | 0.71 2.05+0.86 11.03+1.85 | 19.36 0.000
foliaceae 1x**
Beauchampiella 0.00£0.00 0.00£0.00 0.00£0.00 NV | NV 1.39+0.69 0.00+0.00 0.00+0.00 NV | NV 1.92+0.95 0.00+0.00 NV NV
eudactylota
Brachionus angularis | 2.78+1.57 0.17+0.17 1.50+0.75 2.33 | 0.10 | 0.00+0.00 0.00+0.00 0.00+0.00 NV | NV 2.44+0.92 0.13+0.13 6.23 0.01*
*
Brachionus falcatus 22.50+11.40 8.50+2.42 14.5047.17 0.92 | 0.40 | 12.31+4.18 | 2.50+1.73 33.33416.78 | 0.05 | 0.96 14.62+4.69 13.4646.31 | 0.02 0.88
Brachionus 0.00+0.00 0.33+0.33 3.00£0.93 6.43 | 0.00* | 0.93+0.41 4.17+1.69 0.00+0.00 0.22 | 0.80 1.54+0.61 1.03+0.50 0.42 0.52
havanaensis *x
Brachionus 0.00£0.00 3.17£1.69 2.00£1.06 1.23 | 0.30 | 1.85+0.79 1.25+1.25 3.33+3.33 0.56 | 0.57 3.97+151 0.00+0.00 NV NV
quadridentatus
Cephalodella gibba 0.00+0.00 0.33+0.33 1.50+1.34 0.73 | 0.49 | 0.83+0.75 0.83+0.83 0.00+0.00 3.01 | 0.05* 0.00+0.00 1.41+1.06 NV NV
Euchlanis dilatata 1.11+0.66 2.67+1.06 1.67+0.68 0.76 | 0.47 | 2.50+0.70 0.00+0.00 1.25+0.92 3.17 | 0.04* 2.82+0.89 1.03+0.47 3.17 0.08
Euchlanis lucksiana | 0.00+0.00 0.00+0.00 0.33£0.23 NV | NV 0.19+0.13 0.00+0.00 0.00+0.00 NV | NV 0.00+0.00 0.26+0.18 NV NV
Filinia longiseta 0.00£0.00 0.00£0.00 0.17+0.17 NV | NV 0.09+0.09 0.00+0.00 0.0+0.00 NV | NV 0.13+0.13 0.00+0.00 NV NV
Filinia pejleri 0.28+0.28 21.00+8.30 24.50+7.59 2.45 | 0.09 | 17.22+4.91 | 36.25+17.4 | 0.42+0.42 2.66 | 0.07 27.18+6.85 7.95+5.26 4.96 0.03*
3
Filinia terminalis 4.72+1.80 2.17+1.04 0.00+0.00 4.90 | 0.01* | 0.74+0.45 1.67+1.15 7.50+2.84 5.54 | 0.001** | 1.79+0.75 2.05+0.92 0.05 0.83
** *
Elosa woralli 0.28+0.28 0.67+0.40 1.00+0.39 0.75 | 0.47 | 1.02+0.32 0.00+0.00 0.00+0.00 0.31 | 0.73 0.64+0.33 0.77+0.30 0.08 0.78
Keratella. tropica 1.39+0.71 3.67+1.99 0.67+0.32 1.46 | 0.23 | 2.41+1.12 0.00+0.00 2.08+1.04 0.16 | 0.85 2.18+0.91 1.79+1.31 0.06 0.81
Lecane bulla 7.78+3.17 3.00+0.93 5.33+1.75 151 | 0.22 | 6.39+1.46 2.50+1.73 1.25+0.69 1.70 | 0.19 3.72+1.08 6.28+1.82 1.47 0.23
Lecane closterocerca | 2.78+2.78 1.50+0.75 0.67+0.40 0.63 | 0.54 | 2.04+1.03 0.42+0.42 0.00+0.00 0.58 | 0.56 2.82+1.41 0.134+0.13 3.60 0.06
Lecane leontina 0.28+0.28 2.50+1.57 0.67+0.67 1.09 | 0.34 | 1.67+0.94 0.00+0.00 0.83+0.58 202 | 0.14 2.44+1.31 0.134+0.13 3.09 0.08
Lecane luna 2.78+2.78 0.33+0.23 1.50+0.85 0.84 | 0.43 | 0.09+0.09 3.75+2.07 4.58+4.17 0.71 | 0.49 2.44+1.43 0.26+0.18 2.29 0.13
Lecane sp 0.28+0.28 0.33+0.33 0.33+0.23 0.01 | 0.99 | 0.37+0.23 0.00+0.00 0.42+0.42 0.44 | 0.65 0.64+0.33 0.00+0.00 NV NV
Lepadella ovallis 0.28+0.28 1.83+1.10 1.67+0.98 0.60 | 0.55 | 1.48+0.68 2.08+2.08 0.42+0.42 0.34 | 0.71 2.56+1.10 0.26+0.26 4.16 0.04*
Lepadella patella 2.22+1.06 1.17+0.48 1.17+0.59 0.68 | 0.51 | 1.76+0.51 0.00+0.00 1.25+0.92 1.37 | 0.26 1.54+0.52 1.28+0.56 0.11 0.74
Mytilinia mucronata | 0. 00+0.00 2.00£0.78 1.00+0.52 228 | 0.11 | 1.11+0.42 2.50+1.38 0.00+0.00 1.86 | 0.16 0.77+0.44 1.54+0.58 1.12 0.29
Monostyla bulla 0. 00+0.00 0. 00+0.00 0.67+0.40 NV | NV 1.20+0.49 6.67+2.53 0.00+0.00 8.34 | 0.00*** | 0.90+0.55 2.82+0.91 3.26 0.07
Monostyla lunaris 0.00+0.00 0.67+0.40 0.00£0.00 NV | NV 0.37+0.23 0.00+0.00 0.00+0.00 NV | NV 0.64+0.33 0.77+0.30 0.08 0.65
Notholca sp 0.00+0.00 0.00+0.00 0.67+0.31 NV | NV 0.00+0.00 0.00+0.00 0.42+0.42 NV | NV 1.03+0.65 2.31+0.93 1.23 0.26
Platyias sp 0.83+0.61 0.50+0.50 0.00+0.00 0.95 | 0.39 | 0.46+0.33 0.00+0.00 0.42+0.42 0.24 | 0.79 0.13+0.13 0.64+0.46 1.16 0.28
Macrochaetus sp. 3.89+1.51 2.50+0.97 3.50+1.82 0.22 | 0.80 | 0.00+0.00 0.00+0.00 0.00+0.00 NV | NV 2.31+1.29 5.51+1.64 2.36 0.13




Polyarthra vulgaris 0.83+0.83 0.00+0.00 0.00+0.00 NV | NV 0.28+0.28 0.00+0.00 0.00+0.00 NV | NV 0.00+0.00 0.38+0.38 NV NV
Polyarthra sp. 16.11+4.90 7.00+£1.63 12.6745.47 1.08 | 0.34 13.6143.34 | 2.92+1.41 9.1745.28 1.25 | 0.29 18.59+4.66 3.97+£1.23 9.22 0.001
*k%k
Scaridium 0.28+0.90 1.00+0.57 2.33+1.15 1.38 | 0.25 1.85+0.71 0.42+0.42 0.00£0.00 1.19 | 0.31 1.54+0.75 1.15+0.66 0.15 0.70
longicaudum
Trichocerca leontina | 0.00+0.00 0.33+0.23 0.17+0.17 0.67 | 0.51 | 0.28+0.16 0.00+0.00 0.00+0.00 NV | NV 0.13+0.13 0.26+0.18 0.34 0.56
Tricocerca 0.00+0.00 0.00+0.00 0.17+0.17 NV | NV 0.00+0.00 0.42+0.42 0.00+0.00 NV | NV 0.00+0.00 0.13+0.13 NV NV
multicrinis
Trichocerca elongata | 0.00+0.00 2.37+1.26 0. 33+0.23 2.33 | 0.10 1.12+0.67 0.00+0.00 1.67+1.15 0.47 | 0.62 1.03+0.70 1.04+0.71 0.00 0.99
Trichocerca weberi 0.00+0.00 0.1740.17 0.50+0.28 1.28 | 0.28 | 0.37+0.18 0.00+0.00 0.00+0.00 NV | NV 2.05+0.67 2.28+1.16 1.75 0.23
Trichocerca tropis 6.11+2.33 2.67+0.85 1.33+0.60 3.72 | 0.03* | 3.15+0.83 2.50+1.73 2.50+1.73 0.10 | 0.91 2.05+0.72 3.85+1.16 1.74 0.19
Trichotria sp 0.28+0.28 0.00+0.00 0.00+0.00 NV | NV 0.09+0.09 0.00+0.00 0.00+0.00 NV | NV 1.17+0.72 1.00+0.39 2.20 0.12
Copepod nauplius 8.61+2.56 12.8346.57 7.83+1.72 0.37 | 0.69 | 0.00+0.00 0.00+0.00 0.00+0.00 NV | NV 0.42+0.42 0.50+12.50 | 1.97 0.14
Euclyclops agilis 0.83+0.83 1.67+0.96 2.17+1.01 0.40 | 0.67 1.85+0.72 0.00+0.00 2.50+1.73 0.87 | 0.42 1.03+0.65 2.31+0.93 1.28 0.26
Eudiaptomus gracilis | 0.56+0.56 1.33+£0.93 1.17+£1.01 0.15 | 0.8 1.57+0.78 0.00+0.00 0.00+0.00 NV | NV 2.05+1.07 0.13+0.13 3.19 0.08
Eucyclops sp. 0.56+0.39 19.67+13.32 | 1.00+0.52 159 | 0.21 11.39+7.43 | 0.42+0.42 0.83+0.58 0.46 | 0.63 8.33+7.32 7.82+7.31 0.00 0.96
Diaptomus sp. 0.00+0.00 0.67+0.47 1.00+0.57 0.90 | 0.41 | 0.56+0.32 0.00+0.00 1.67+1.15 1.45 | 0.24 0.26+0.26 1.03+0.50 1.86 0.17
Alonella dentifera 0.83+0.47 1.33+£0.84 0.0040.00 150 | 0.23 | 0.74+0.41 1.25+1.25 0.00+0.00 0.52 | 0.59 0.77+0.54 0.64+0.42 0.03 0.85
Daphnia sp. 10.00+8.38 2.17+1.41 0.3340.33 1.77 | 0.17 1.85+0.89 0.42+0.42 0.50+12.50 197 | 0.14 6.03+3.98 0.51+0.51 1.88 0.17
Diaphanosoma sp 1.11+1.11 1.00+0.57 0.0040.00 1.15 | 0.32 | 0.46+0.38 0.00+0.00 2.08+1.34 1.81 | 0.17 0.26+0.18 1.03+0.65 1.31 0.25
Eubranchipus sp 1. 67+0.85 0.17+0.17 1.00+0.62 1.75 | 0.18 | 0.93+0.41 0.83+0.83 0.42+0.42 0.16 | 0.85 1.67+0.62 0.00+0.00 NV NV
Dunhevedia crassa 1.11+0.87 0.00+0.00 0.00+0.00 NV | NV 0.00+0.00 0.00+0.00 1.67+1.30 NV | NV 0.38+0.38 0.13+0.13 0.40 0.53
Pleuroxus 0. 56+0.56 0.50+0.28 0.00+0.00 1.15 | 0.32 | 0.28+0.16 0.00+0.00 0.83+0.83 1.02 | 0.36 0.38+0.29 0.26+0.18 0.14 0.70
denticulatus
Simocephalus sp 3.61+1.74 1.17+£0.72 1.00+0.39 2.20 | 0.12 1.76+0.63 0.00+0.00 2.92+1.75 1.28 | 0.28 2.18+0.91 1.15+0.48 1.00 0.32
Chironomus sp larva | 1.39+1.39 3.67+2.02 1.50+0.71 0.74 | 0.48 2.50+1.19 1.25+1.25 2.50+1.73 0.13 | 0.88 2.69+0.99 1.92+1.46 0.19 0.66
Coenagrion sp 0.56+0.39 1.33+0.73 1.50+1.06 0.27 | 0.76 1.57+0.71 0.00+0.00 0.83+0.58 0.67 | 0.51 1.28+0.76 1.15+0.66 0.02 0.90

NV = No Variance




Seasonally, 25 species out of the recorded total zooplanktonic species had higher mean abundance
during the dry season while only 19 species were higher in mean abundance during the rainy season.
Some of these species showed significant to very highly significant seasonal variation (0.05 2 p < 0.01) in
the mean abundance (Table 1). These include Lepadella ovalis and Filinia pejleri that had higher mean
abundance in rainy and dry seasons respectively. Brachionus angularis also had its maximum abundance
in the dry season with highly significant variation. Very highly significant variations were observed for the
abundance of Polyarthra sp. and Argonotholca foliacea with higher mean abundance in dry and rainy
seasons respectively (Table 1). Of the encountered total zooplankton species, 5 species and 4 species
were recorded only in dry and rainy seasons respectively hence showing no variances in abundance.

3.3: Time-depth abundance of zooplankton groups

Figures 4 to 7 show the vertical distribution diagram pattern of major zooplankton groups of Esa-Odo
Reservoir. The vertical distribution diagram revealed the monthly variation in abundance, rotifer was most
abundant in surface to 1 m depth with a gradual decrease in density at the lower depths (Figure 4). Thus,
the rotifers were very scanty at the bottom level (5m). Likewise, the bulk of the copepod group population
(Figure 5) were found within the 2.5 m depth with a sparse population below 4m. The cladoceran
population was also found to be concentrated in the surface to 2 m levels and these gradually decrease
with depths. More also, the bulk of the insect group generally congregated in the uppermost 2 m levels
and was relatively scanty in density at a lower depth. While the lower depths were completely avoided by
the Insecta group in February, June, and October months (Figure 6). The bottom depths were also
avoided by cladocerans in August 2017 as well as February and December 2018 (Figure 7).

3.4 Diversity, Evenness, and Richness of Zooplankton species

Simpson and Shannon’s indices showed that Riverine surface water was the most diverse station in
species while the transition littoral zone was the least diverse. Also, Evenness was above 0.40 in most
stations of the reservoir except riverine bottom water, transition littoral and lacustrine mid-depth showing
that the relative abundance of species in the area did not totally diverge from evenness and also that
suggested the dominance of few abundant species in the riverine bottom water, transition littoral and
lacustrine mid-depth (Table 1).

Margalef value revealed that the lacustrine littoral zone was richer in species than the lacustrine and
transition mid-depth and inflow area. Fisher-alpha diversity index was highest at lacustrine surface water
and lowest at transition mid-depth. Also, the Berger-Parker value was highest at the transition littoral zone
and lowest at the inflow (Table 1).
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Fig. 4: Time-Depth abundance (Org/mS) of Total Rotifera group at the lacustrine station
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Table 2: Diversity, Evenness, and Richness of zooplankton species

Indices | 1s | 1B | 25 [ 2™ 2B 2l1 [ 22 | 35 | 3aM [ 3B | 3L1 | 3L2 [ Inflow |




Taxa_S 23 25 26 13 23 24 24 33 18 20 20 27 17
Individuals 1420 4840 2200 520 2130 5750 1990 4910 1440 1210 1060 2030 900
Dominance D 0081 0292 0.115| 0.135| 0.109| 0512| 0.159| 0.114| 0391]| 0.240| 0.141| 0.159| 0.101
Simpson_1-D 0920| 0.708| 0.885| 0.865| 0.891| 0488| 0.841| 0.886| 0.609| 0.760| 0.859| 0.841| 0.900
Shannon H 2781 1851 | 2.634| 2240| 2649 | 1372| 2364| 2709| 1636| 2120| 2386 | 2497| 2.503
Evenness e"H/S 0.702| 0.255| 0536| 0.722| 0.615| 0.164| 0443| 0455| 0.285| 0417| 0543| 0.450| 0.719
Margalef 3031 2829| 3248| 1919| 2871 | 2657 | 3.028| 3.765| 2338| 2677/| 2.728| 3414| 2.352
Equitability J 0.887| 0.575| 0.808| 0.873| 0.845| 0432| 0.744| 0.775| 0.566| 0.708| 0.796| 0.758| 0.883
Fisher alpha 3.898 | 3.450| 4.142| 2418| 3.603| 3.203| 3.838| 4.754| 2898 | 3.403| 3.498| 4.400| 2974
Berger-Parker 0.190| 0504| 0232| 0250| 0.249| 0.710| 0322 0.279| 0611 0463| 0.302| 0.355| 0.178




4 DISCUSSION

The fiftyty-three (53) pecies of total zooplankton recorded in this study are common to tropical freshwater
bodies. The dominance of Rotifera in the zooplankton fauna of freshwater has been documented by many
workers in Africa and Nigeria as reported by Green (1960)", Jeje and Fernando (1986)", Egborge and
Tawari (1987)", Ayodele and Adeniyi (2006)°. The dominance of the families Brachionidae,
Trichocercidae, and Lecanidae among the rotifer group has also been confirmed by many researchers in
Africa and beyond **** "8 The dominance of this group may be because most of the species are warm
water adapted, occurring mostly in tropical water bodies, with high temperatures. Also, it may be
attributed to their low environmental requirement hence their wide geographical distribution.

The vertical variation in the mean abundance of zooplankton revealed that the highest mean abundance
of zooplankton species occurred at the surface. This has been explained to result from the fact that the
surface provides adequate food sources (photosynthesis) to support the zooplankton communityls' ¥ The
increase The quantitative increase in species at some depths may be attributed to species vertical

movement in the water column on daily basis. The diversity of species also followed the same pattern
as Shannon and Margalef indices recorded the higher values at the surface®. This implies that the
availability of food at the surface of the reservoir favors the diversity and richness of species of
zooplankton at the surface. However, the evenness recorded was low in most of the stations of the
reservoir, which implies that zooplankton species were not equally abundant across the reservoir.

Zooplankton groups had their highest mean abundance at the lacustrine. This was because the dam site
provides a suitable environment for the species reproduction and development because of the abundance
of phytoplankton, which serve as zooplankton’s major source of food™. This may also be due to the
stability of the reservoir's zone in terms of lower current, increased transparency, and also reduced
suspended particles which normally clog their body forms. Yusoff et al. (2002)21 also reported more
abundant zooplankton species at the lacustrine area of Kenyir Reservoir in Malaysia, which was however
attributed to higher oxygen concentration, higher total suspended solids, and lower transparency.

The seasonal variation of zooplankton recorded from the reservoir showed that zooplankton was most
abundant during the dry season. This is in contrast to what was recorded by Aduwo, (2008)** on OAU.
Teaching and Research Farm Lake, Yusoff et al. (2002)21 for Kenyir Reservoir, Malaysia and Omoboye et
al., (2015)23 for Owalla Reservoir. They reported an increase in zooplankton abundance with rains. High
abundance during the dry season followed an increase in phytoplankton abundance at this period since
clearer water aids light penetration for photosynthesis. Moreover, increased temperature and solar
radiatiozq, which is associated with the dry season, also contribute to production in phytoplankton
groups”.

5 CONCLUSION

In conclusion, Esa-Odo Reservoir comprised highly diversified zooplankton fauna with great potential to
support rich aquatic community and fishery production. Rotifer abundance plays a major role between
phytoplankton and planktivorous fishes. Thus, the high abundance of the Rotifera group increased trophic
status. Moreover, Esa-Odo Reservoir comprised highly diversified zooplankton fauna with great potential
to support rich aquatic communities and fishery production. The reservoir can be classified as fairly clean
based on the abundance of the rotifer group. However, the lake should be subjected to regular monitoring
due to the presence of some pollution tolerant copepod (Diaptomus sp and Eudiaptomus gracilis)
species.
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