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Abstract

The study was conducted between January and March 2015 in the Kenyan waters of Lake Victoria. Duplicate composite vertical
samples of zooplankton were collected from the water column using 50pum plankton net of 30 cm diameter and preserved with 5%
formalin prior to identification in the laboratory. Water quality parameters were also measured in-situ. Cyclopoid copepods
(64.7%) dominated the zooplankton community while Rotifers (1.7%) were the least abundant in the lake. A total of 20
zooplankton species were identified under the taxa 9 Rotifer, 6 Cladoceran, 4 Cyclopoid and 1 Calanoid. Multiple comparisons by
Tukey test showed no significant difference in zooplankton density among the stations (p>0.05). The highest values of water
quality parameters recorded were turbidity 70.52 mgL, conductivity 158.72 pS/cm, temperature 27.38°C, Dissolved Oxygen 5.25
mgL? and pH 8.06, with corresponding lowest values of 11.09 mgL™, 93.26 uS/cm, 25.74°C, 4.35 mgL™ and 7.41. The
observations from the study could be linked to the habitat degradation and pollution causing changes in the zooplankton

community in Lake Victoria.
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1. Introduction

Zooplanktons are small animals that float, drift, or weakly
swim in the water column and have very limited power of
locomotion [, Freshwater zooplankton is an important
component in aquatic ecosystems as they act as primary and
secondary links in the food chain . They form a food
resource base for most juveniles as most fish feed on
zooplankton before undergoing ontogenic shift later in their
life. This has been documented by many researchers studying
the feeding behavior of different fish species in Lake Victoria
and other lakes [ 4 5 Zooplankton abundance and
distribution patterns and diversity within aquatic ecosystems is
affected by a plethora of factors. These factors can be biotic or
abiotic in nature. Among the biotic factors could be predation
by fish or by other aquatic organisms including by other
zooplankton as well as changes in the phytoplankton
communities within the lake environment . Abiotic factors
on the other hand are mainly due to physico-chemical
parameter within the lake [ 8. The present study therefore,
investigated the spatial distribution and abundance of
zooplankton communities within Lake Victoria as an
important aspect for ecosystem management.

2. Materials & methods

Zooplankton samples were collected for three months between
January and March 2015 in the Kenyan waters of Lake
Victoria. Sampling stations were at Dunga (0°08'40.7"S,
34°44'12.4"E); Ngegu (0°2925.0"S, 34°30'03.8"E), and
Wichlum (0°14'21.4"S, 34°12'34.3"E) (Fig.1). Dunga is
shallow (3-4 m) covering the inner Nyanza gulf waters. Ngegu
is deep (8-14 m) and covers the mid Nyanza gulf waters.
Wichlum is shallow (5-7 m) covering the open waters.

1.1 Sampling and Analysis of samples
Duplicate composite vertical samples of zooplankton were

collected from the water column using 50um plankton net of
30 cm diameter and preserved in 500 ml vials with 5%
formalin. In the laboratory, the samples were washed with
water to remove the formalin, and then diluted to 100mls of
which 10mls were sub-sampled for identification and counting
using an inverted microscope at x 100 magnification. The
zooplanktons species were identified using keys by Jung
(2004) Bl The abundance of zooplankton was expressed as
follows: Individual/m® = (Number/Area of net mouth opening
/Depth of sampling site). Water quality parametres including
Dissolved Oxygen (DO), conductivity, pH, temperature and
turbidity were also measured in-situ. One-Way ANOVA (with
Tukey test for multiple comparisons) was used for the test of
spatial variation of zooplankton abundance and water quality
parameters.

3. Results

3.1 Physico-chemical parameters

The mean (xSD) values of the physico-chemical parameters
are presented in Table 1 below. The highest (5.25+0.49 mgL )
and lowest (4.35+0.71 mgL™) values of Dissolved Oxygen
were recorded at Wichlum and Dunga respectively. Multiple
comparisons using Tukey test showed that DO differed within
the stations (F =5.23, p<0.05). Dunga (158.72+3.16 pS/cm)
recorded the highest and Wichlum (93.26+0.49 uS/cm) the
lowest conductivity. The results showed a significant
difference in conductivity values (F=1607.38, p<0.05). Dunga
(27.38+0.82 °C) and Wichlum (25.74+0.30 °C) recorded the
highest and the lowest temperatures respectively. There was
no significant difference in the temperature values (F=3.42,
p>0.05). The highest pH (8.06+£0.38) was recorded at
Wichlum and the lowest (7.41+0.24) at Dunga. Tukey test
showed that pH values were significantly different (F=10.98,
p<0.05). Dunga (70.52+6.93 mgL™) and Ngegu (11.09+2.83
mgL™?) recorded the highest and the lowest turbidity values
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respectively. Turbidity values also differed significantly
(F=323.97, p<0.05).

3.2 Zooplankton community

Cyclopoid copepods (64.7%) dominated the zooplankton
community while rotifers (1.7%) were the least abundant (Fig.
1). A total of 20 zooplankton species were identified (Table
2). Nine species were Rotifers, with Brachionus angularis
Gosse 1851 as the most abundant. There were 6 taxa of
Cladocerans, with Diaphanosoma excisum Sars 1885 and
Daphnia lumhortzi Sars 1885 as the most abundant. There

were 4 Cyclopoid taxa with Thermocylops decipiens Kiefer
1929 and Tropocylops confinis Kiefer 1929 as the most
abundant. There was only one Calanoid taxon,
Thermodiaptomus galeboides Sars 1901. Dunga recorded the
highest abundance of Cladocera (4.5%) and Rotifera (3.3%).
However, cyclopoida (67.9%) and Calanoida (34.1%) were
most abundant at Wichlum and Ngegu respectively. The
highest density of zooplankton (15680 m=) was recorded at
Dunga and the least (7823 m?3) at Wichlum. Multiple
comparisons by Tukey test showed no significant difference in
zooplankton density among the stations (F=1.00, p>0.05).

Table 1: Summary of physico-chemical parameters (Mean+SD).

Station | DO (mgL™) | Conductivity (uS/em) | Temperature (°C) pH Turbidity (mgL™)
Dunga 4.35+0.71 158.72+3.16 27.38+0.82 7.41+0.24 70.52+6.93
Ngegu 4.45+0.53 135.41+2.11 27.29+2.10 7.68+0.20 11.09+2.83
Wichlum | 5.255+0.49 93.26+0.49 25.74+0.30 8.06+0.38 16.67+5.65
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Fig 1: Percentage composition of zooplankton taxa in the Kenyan waters of Lake Victoria

Table 2: Abundance (individual/m?) of zooplankton species from the studied stations

Stations Dunga Wichlum Ngegu

Taxa Ind/m® | % Ind/m? % | Ind/im® | %
Cladocera 4.5 4.1 2.3
Diaphanosoma excisum 172 1.1 120 1.5 84 0.9
Moina micrura 149 1.0 93 1.2 51 0.5
Ceriodaphnia cornuta 23 0.1 0 0.0 4 0.0
Bosmina longirostris 82 0.5 41 0.5 63 0.6
Daphnia barbata 45 0.3 7 0.1 0 0.0
Daphnia lumhortzi 233 1.5 61 0.8 27 0.3
Calanoida 28.5 27.3 34.1
Calanoid copepodite 2538 | 16.2 1062 136 | 1790 | 18.3
Thermodiaptomus galeboides | 1926 | 12.3 1075 13.7 | 1552 | 15.8
Cyclopoida 63.7 67.9 62.5
Cyclopoid copepodite 3164 | 20.2 2011 25.7 | 2338 | 239
Eucyclops sp 386 2.5 201 2.6 186 1.9
Mesocylops sp 571 3.6 283 3.6 422 4.3
Thermocylops decipiens 3154 | 20.1 1493 19.1 | 2276 | 23.2
Tropocylops confinis 2719 | 17.3 1325 16.9 900 9.2
Rotifers 3.3 0.7 1.1
Brachionus calyciflorus 86 0.5 7 0.1 0 0.0
Brachionus angularis 245 1.6 38 0.5 79 0.8
Brachionus patulus 128 0.8 0 0.0 0 0.0
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Brachionus quadridetatus 32 0.2 3 0.0 1 0.0
Keratella tropica 14 0.1 0 0.0 6 0.1
Keratella quadata 1 0.0 0 0.0 10 0.1
Polyrthra sp. 0 0.0 0 0.0 2 0.0
Filinia sp. 12 0.1 3 0.0 0 0.0
Lecane sp. 0 0.0 0 0.0 8 0.1
Total individual/m? 15680 7823 9799
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