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ABSTRACT

The zooplankton community of a polluted section of Eruvbi stream was analyzed emphasizing composition and
abundance of organisms. Samples were collected monthly between March and August, 2009 from three stations in
the system: upstream, discharge point, and downstream. Margalef’s species richness index (D), Shannon-Weiner
index of general diversity (H’) and Evenness index (E) measures of diversity were used to describe the zooplankton
community. Forty species made up of nine species of cladocerans, nine species of copepods and their developing
stages and 22 species of rotifers were encountered during the study period with rotifers being the dominant taxa at
all stations. The species richness of the zooplankton communities, at the polluted station 2 (discharge point) was
however less than what obtained at the upstream and downstream stations. The most frequent zooplankton species
in the polluted part of the stream were the rotifers Brachionus calyciflorus, Brachionus falcatus, Brachionus
caudatus, and Testudinella patina. Regarding relative abundance, there was a common trend where rotifers were
dominant in the three sampling stations, followed by copepods and cladocerans. All of these zooplankton groups
showed lowest abundance in station 2 (discharge point).
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INTRODUCTION It is also especially influenced by climatic, physical
Zooplankton species inhabit all freshwater and chemical parameters, bio-geographical factors,
habitats of the world, including industrial and and biotic interactions, therefore some species could
municipal wastewaters (Mukhopadhyay et al., 2007), be found in a wide range of environmental
and they play a very important role in the food chain conditions, while others are limited by many physical
as primary consumers and also serving as food for the and chemical factors including pollution (Neves et
higher trophic levels (Qasim, 1977). However, al., 2003). The majority of studies about the
because the zooplankton are so closely linked to the composition of zooplankton communities have
environment and they tend to respond to changes focused on rotifers, cladocerans, and copepods
more rapidly than do larger aquatic animals such as (Green, 1960; Kudari et al., 2005; Kumari et al.,
fish, they have proved valuable indicators of apparent 2008; Imoobe and Adeyinka, 2010). Calanoid
and subtle alterations in the quality of aquatic copepods are generally abundant in oligotrophic
environments (MBO, 2007). They indicate the effect environments, while rotifers, cyclopoids and
of low levels of chemical pollution in a water body cladocerans dominate in eutrophic waters and in
and are good indicators of pollution in biological highly polluted environment (José De Paggi, 1976;
monitoring (Rutherford et al, 1999; Soberon et al., Margalef, 1983; Wetzel, 2001).
2000; MBO, 2007). Zooplankton are not only useful In Nigeria, investigation of the response of
as bio-indicators to help us detect pollution load, but zooplankton to pollution is not common (Imoobe et
are also helpful in ameliorating polluted waters al., 2008). The Eruvbi stream in Benin City,
(Mukhopadhyay et al., 2007). Nigeria, receives effluents from a Soft Drink
Due to the various types of waste disposal, the industry, 7up Bottling Company Plc. Effluents from
biota of the stream water are subjected to similar industries are known to be rich in organic and
environmental stresses which may eventually cause inorganic substances capable of producing adverse
alteration in the structure of natural ecosystem. As a effects on the physical, chemical and biotic
result, the possible biological effect may be components of the environment and either directly or
deleterious, beneficial or neutral to specific indirectly on human health (Mason, 1981; Ogbeibu
organisms, to a population or to a community. The and Ezeunara, 2002; Ogbonnaya, 2008).
abundance and diversity of zooplankton vary Some of the documented information on water
according to limnological features and trophic state quality studies on Eruvbi stream and Ikpoba River
(Jeppesen et al., 2002; Imoobe and Adeyinka, 2010). are those of Olomukoro (1983), Ogbeibu and Edutie
197

OfFisheries Society of Nigeria


mailto:timoobe@yahoo.co.uk

IMOOBE, T. O. T.

(2002) and Imoobe and Okoye (2011). While,
Olomukoro (1983) investigated the physico-chemical
parameters and macrobenthic fauna of the stream,
Imoobe and Okoye (2011) studied the impact effluent
discharged into Eruvbi stream had on water quality
and concluded that water quality at the discharge
point and downstream had deteriorated due to the
effluent inflow. They stated that the low nutrient
levels of the stream were fundamental to the river’s
oligotrophic status. However, water temperature,
turbidity, alkalinity, hardness, calcium and
magnesium were found to be significantly higher at a
Soft Drink production industry effluent discharge
point. Compared with Federal Environmental
Protection Agency (FEPA 1991) limit for discharge
into Nigeria surface waters and WHO (2006)
guidelines, turbidity at the discharge point and
downstream were found to exceed the maximum
allowable limit (5 NTU). Dissolved oxygen levels
were also lower than the minimum allowable limit (5
mg/L) for aquatic life. This physico-chemical regime
gave an indication of the deteriorating water quality
of the stream at the discharge point and downstream
due to effluent inflow. Ogbeibu and Edutie (2002)
observed a significant spatial variation in the
physico-chemical conditions and a reduction in
rotifer composition and density at the effluent
discharge point in Ikpoba River, following the
discharge of brewery effluent into the river. The
present study is therefore the first attempt to
characterize the structure of the zooplankton
community and to investigate spatial fluctuations in
response to the changing physico-chemical
environment in a normally oligotrophic Eruvbi
stream receiving effluent from a Soft Drink industry.

STUDY AREA

Eruvbi stream is a low altitude (265 m above
sea level) heterotrophic stream which is located about
15 km north of Benin City, Edo State, Southern
Nigeria (Lat. 6.5° N; Long. 5.8° E). This spring-fed
stream is a small tributary of the Ikpoba River,
flowing in a southeasterly direction (Fig. 1). It is
approximately 5 km long and according to Horton
(1945) classification, it should be designated as a first
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order (1°) stream. This region consists of secondary
rainforest, which has been greatly subjected to
deforestation and other human activities. The
dominant vegetation comprises rubber trees (Hevea
brasiliensis), bamboo (Bambusa bambusa), and palm
trees (Elaeis guineensis) with epiphytic ferns
growing on them. Typically, the area had the
characteristic features of the humid tropical wet and
dry climate governed primarily by rainfall. There are
two distinct seasons, rainy season covers March to
October and the dry season begins in November and
terminates in April. A summary of the physical and
chemical conditions of the study stations as reported
in Imoobe and Okoye (2011) and presented in Table
1.
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Fig 1: Map of the study area (Maps of Nigeria and Edo State
inset)
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Table 1: Mean (= SD) values of some physical and chemical conditions at the three sampling stations in Eruvbi stream in
March to August 2009 (minimum and maximum values in parentheses) (Imoobe and Okoye, 2011)

Sampling Stations

Environmental Station 1 Station 2 Station 3 FEPA WHO P-value
Parameter (1991) (2006 )
Limit Limit
Water Temperature 22.67+0.63° (20-24) 26.66+0.99% (25 - 31) 23.13+0.67° (22 - 26) 30 27 P<0.01
(°C)
Total Dissolved Solids ~ 11.0+0.90 (8.7-13.3) 57.9+9.44 (33.6 -82.2) 31.1+£6.90 (13.3 - 48.9) 2000 1000 P>0.05
(mg/l)
Turbidity (NTU) 4.13+£1.29° (0-8.4) 88.92426.47* (3.5 - 12.65+3.86° (0.4 - 22.4) - 5 P<0.01
145.6)
pH 6.48+0.69° (6.3 -6.7) 6.85+0.79* (6.6 -7.2) 6.75+£0.73* (6.5 -7.0) 6-9 6.5-9 P<0.01
Conductivity (uS/cm) 14.50+0.91(10.7-16.5) 155.23+73.51 (43 -518)  41.08+8.37 (21.2 - 68.7) 1000 - P>0.05
Dissolved Oxygen 3.26+0.46 (2.3 -5.2) 3.18+0.44 (2.2-4.8) 3.2740.44 (2.5-54) 4-6 5 P>0.05
(mg/l)
BODs mg/l) 16.13+£5.52 (1.8 -31.2) 18.05+6.25 (0.7 - 35.8) 18.47+5.41 (0.6 - 29.9) 30 28-30 P>0.05
Total Alkalinity (mg/l) ~ 18.27+2.70° (12.2 - 149.52+51.30° (61 - 34.57+6.23" (18.3 - 100 P<0.05
30.3) 396.5) 54.9)
Chloride (mg/l) 21.00+0.96 (18.5 - 24.36+19.19 (18.1 -32)  23.53+2.58 (19.2 - 36.2) 600 400 P>0.05
24.8)
Hardness (mg/l) 5.50+0.22° (5 -6) 14.671.52a (12 -22) 6.67+0.33° (5-6) 100 P<0.001
Calcium (mg/1) 1.27£0.19° (0.8 -2.0) 3.14+0.86" (1.2-7.2) 1.27+0.16° (0.8 - 1.6) 200 - P<0.05
Magnesium (mg/1) 0.65+0.05° (0.5 - 0.7) 1.66+£0.18* (1.0-22) 0.85+0.10° (0.5-1.2) 200 P<0.001
Nitrate (mg/1) 0.42+0.06 (0.2 -0.6) 0.67+0.15 (0.3 -1.3) 0.47+0.08 (0.2 -0.8) 20 50 P>0.05

Note: Similar letters indicate means that are not significantly different P<0.05 = Show significant difference

P<0.01, P<0.001 = Show highly significant difference

MATERIALS AND METHODS
Sampling Stations

Three sampling stations were selected. Station
1 was located upstream with a width exceeding 5 m;
at this point the stream was fast flowing. The
substratum was muddy and relatively less disturbed
than the other two stations. Dominant macrophytes
were Nymphaea lotus and Cyclosorus sp. There was
no effluent input in this station and human activities
such as swimming and laundering were noticed
during the study, and the colour of the water was
clear.

Station 2, the discharge point was located 1
km downstream of station 1, consisting of pool and
riffle areas. It was the contact point of the Soft Drink
effluent with the stream water before it flowed down
to station 3 then into Ikpoba River. The substratum is
coarsely sandy with pebbles. The south bank is
muddy and the stream width is less than 1 m at this
site. Surface runoff was heavy at this station during
rains and current velocity was relatively fast.
Sagittaria sp and Cyclosorus sp were dominant
macrophytes, especially at the upstream section of
the main channel. The colour of the water changed
from clear water to muddy water due to the mixing of
the effluent with the water.
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P>0.05 = Show no significant difference

Station 3 was located about 500 m downstream of
station 2, consisting of a shallow riffle, less than 2 m
wide, and flows downstream in to Ikpoba River.
Substratum was coarse sand, except for few patches
of clay. This site gets heavily silted during the rains
and the current velocity was very high. Dominant
macrophytes were Nymphaea lotus and Sagittaria sp.

Sampling and analysis

Sampling stations were sampled monthly
between March and August, 2009 for zooplankton.
Sampling was carried out between 0800 and 1100 h
starting from station 1, 2, and then 3.

Quantitative samples were collected by
filtering 100 litres of water fetched with a bucket
through a 55 pm mesh hydrobios Plankton net.
Samples were immediately preserved in 4%
formaldehyde solution. In the laboratory, specimens
were sorted and dissected where necessary under a
binocular dissecting microscope (American Optical
Corporation, Model 570), while counting and
identifications were done with an Olympus Vanox
Research Microscope (Model 230485). Identification
of specimens was carried out at the University of
Benin, Zooplankton laboratory using relevant
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literature (Smirnov, 1974; Van de Velde, 1984;
Gabriel, 1986; Jeje and Fernando, 1986; Jeje, 1988;
Boxshall and Braide, 1991 and Imoobe, 1997).

The relative abundance of the specimens was
estimated by direct count. Each sample was
concentrated to 10 ml and from this; 1 ml of sample
was taken and all individual taxa present were
counted. Three measures of diversity were used to
describe the zooplankton community in the sampling
stations in the stream. These indices are Margalef’s
species richness index (D), Shannon-Weiner index of
general diversity (H’) and Evenness index (E). The
BASIC programme SPDIVERS for diversity indices
were used for diversity while inter-station
comparison was carried out to test for significant
differences in the abundance of the zooplankton
using one-way analysis of variance (ANOVA) (Zar
1984).

Analysis of the definition of the frequency of
occurrence of species in the samples was based on
the percentages suggested by Dajoz (1973); 0 to 25%
- occasional species; > 25 to 50% - accessory species
and > 50% - constant species. From the abundance
data of species with a constant frequency in the
system, it was possible to test the hypothesis that
zooplankton would exhibit quantitative differences
among sampling stations.

RESULTS

Zooplankton community structure and diversity
The zooplankton community in Eruvbi stream

was composed of 40 species made up of nine species

of cladocerans, nine species of copepods and their
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developing stages and 22 species of rotifers (Table
2). The number of species observed in stations 1, 2
and 3 were 39, 22 and 28 respectively, with rotifers
being the dominant taxa at all stations. There was
low species diversity and abundance of zooplankton
in the polluted station 2. Greatest taxa richness was
observed in station 1, an average of 23 to 29 were
found in each sample from the unpolluted station 1
and the corresponding number in samples from the
polluted station was 11 and 13 species (Fig. 2).
Spatial variations in diversity, evenness and richness
indices of community structure are also given in
Table 2.The species richness value was lowest for the
polluted sampling station 2 and highest for the
stabilized station 1. Margalef’s richness index (D),
which considers both abundance and species
numbers, varied between 4.459 and 6.6701. The
highest D value of 6.6701 was calculated at Station 1,
followed by Station 3 (5. 496); the least diverse being
station 2 (4.459) (Table 2). Shannon—Wiener species
diversity index (H), based mainly on the proportional
species abundance, was almost similar for all the
three stations, viz.,, Station 1 (3.4519), Station 2
(2.9223) and Station 3 (2.2335). At the most stressful
station 2, H value was slightly higher than Station 3,
though only twenty-two species occurred at former
station. Evenness index (E) of zooplankton was high
across the three stations, however, it was maximum
in station 3 (0.9704) and minimum at station
1(0.9422). The low values of Margalef’s index and
Shannon-Wiener index at station 2 indicate low
diversity of the zooplankton.



IMOOBE, T. O. T.

Table 2: Species Composition and diversity indices of the zooplankton community in Eruvbi stream between March and August 2009

Species Composition STATION 1 STATION 2 STATION 3
(Upstream) (Discharge Point) (Downstream)
Cladocera
Alona rectangular + - +
Alona eximia + + +
Chydorus sphaericus + - -
Ilyocryptus spinifer + - -
Kurzia longirostris + + +
Kurzia latissima + + +
Camptocercus lilljeborgi + + +
Macrothrix spinosa + - +
Moina micrura + - +
Copepoda (Cyclopoida)
Ectocyclops phaleratus +
Eucyclops agiloides + + +
Halicyclops korodiensis + - -
Mesocyclops leukarti + + +
Microcyclops varicans + + +
Thermocyclops neglectus + + +
Copepodids + + +
Nauplii + + +
Copepoda (Calanoida)
Thermodiaptomus galebi + + +

+
+

Tropodiaptomus incognitus
Copepoda (Harpacticoida)

Bryocamptus minutes + + +
Rotifera
Ascomorpha ovalis + - -
Asplanchna priodonta + - +
Brachionus diversicornis + + +
Brachionus angularis + + +
Brachionus calyciflorus + + +
Brachionus caudatus + + +
Brachionus falcatus + + +
Brachionus patulus + + +
Collotheca sp + -
Conochilus dossuarius + -
Conochilus unicornis + - -
Euchlanis dilatata + - -
Kellicottia longispina + - +
Keratella cochlearis cochlearis + +
Keratella longispina - +
Lecane bulla + - -
Polyarthra remata + - +
Proales decipiens + + +
Synchaeta longipes + - -
Trichocerca cylindrica chattoni + + -
Trichocerca similis + +
Testudinella patina + +
Diversity
Species Richness 39 22 28
Margalef's Index 6.6701 4.459 5.496
Shannon-Weiner's Index 3.4519 2.9223 3.2335
Evenness Index 0.9422 0.9487 0.9704
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Fig 2: Spatial and temporal variation in the species number (a) and relative abundance (b) of total zooplankton in Eruvbi stream
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Zooplankton Abundance

Among the crustacean zooplankton
(cladocerans and  copepods), except Alona
rectangula,  Chydorus  sphaericus,  Ilyocryptus
spinifer, Macrothrix spinosa, Moina micrura,
Ectocyclops phaleratus, Halicyclops korodiensis and
Tropodiaptomus incognitus that preferred unpolluted
station 1 all others were found in all the three
sampling stations (Table 2). All stages of copepods
(nauplii, copepodites, and adults) were found during
the study in all the stations.

Crustacean species occurred only occasionally
in polluted station 2, but in the other stations, their
population densities were relatively higher. Among
cladocerans, when absolute abundance is considered,
Kurzia longirostris, Kurzia latissima, Camptocercus
lillieborgi and Alona eximia were the dominant
species in stations 1 and 3 while only Kurzia
longirostris was of significant population in station 2

during the study period (Fig. 3). At station 1 Kurzia
longirostris reached a maximum mean density of 26
individuals/l while the other dominant species
recorded a maximum mean density of six to eight
individuals/l. Density of cladocerans was much lower

at station 2 in comparison with station 1.
Thermodiaptomus  galebi, Mesocyclops leukarti,
Microcyclops  varicans,  Bryocamptus  minutus,

Eucyclops agiloides, Ectocyclops phaleratus and
Tropodiaptomus incognitus were the dominant
copepods in station 1 with between six and 24
individuals/I. Mesocyclops leukarti,
Thermodiaptomus  galebi and  Thermocyclops
neglectus with between six to nine individuals/l were
also relatively abundant in station 3 (Fig. 3) while
Thermodiaptomus galebi and Bryocamptus minutus
were the only dominant species in the polluted station
2.

Ralative Abundance
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Fig 3: Spatial variation in the relative abundance of crustacean zooplankton in Eruvbi stream
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Among the rotifers, Ascomorpha ovalis,

Asplanchna priodonta, Collotheca sp, Conochilus
dossuarius, Conochilus unicornis, Euchlanis dilatata,
Kellicottia longispina, Lecane bulla, Polyarthra
remata, Synchaeta longipes and Trichocerca
cylindrica chattoni preferred unpolluted station 1 as
they were absent from station 2 and some of them
from station 3 (Fig. 4). However, all species of
Brachionus, Keratella cochlearis cochlearis, Proales
decipiens, Trichocerca similis and Testudinella

OFisheries Society of Nigeria

202

patina were recorded at all the sampling stations
including the discharge point of the effluent (Station
2) (Fig. 4). Twelve rotifer species were fairly
abundant at station 1 and only five and four at
stations 2 and 3 respectively during the study period,
with peaks of mean abundance that varied between
six and 10 individuals/l, however, the mean density
was much lower in station 2 in comparison with the
other stations.
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Fig 4: Spatial variation in the relative abundance of (a) ubiquitous and (b) restricted rotifer species in Eruvbi stream

The most frequent zooplankton species in the
polluted part of the stream were the rotifers
Brachionus  calyciflorus,  Brachionus  falcatus,
Brachionus caudatus, and Testudinella patina (Table
3). Species with higher frequencies and densities in
the other stations were Kurzia longirostris and
Kurzia latissima (cladoceran), Thermodiaptomus
galebi, Mesocyclops leukarti, Microcyclops varicans,
Bryocamptus minutus and Eucyclops agiloides
(copepods) and Conochilus dossuarius, Keratella
cochlearis cochlearis, Brachionus angularis and
Euchlanis  dilatata  (rotifers). Excluding the
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brachionids and Testudinella patina, the frequencies
and abundance of all rotifers species were lower in
polluted station 2 than in unpolluted station 1 and
slightly polluted station 3 (Table 3). Regarding
relative abundance, there was a common trend where
rotifers were dominant in the three sampling stations,
followed by copepods and cladocerans. All of these
zooplankton groups showed lowest abundance in
station 2 (Fig. 5).
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Table 3: Percentage frequencies and relative abundance of some common species of zooplankton in Eruvbi stream

STATION 1 STATION 2 STATION 3
(Upstream) (Discharge Point) (Downstream)
CLADOCERA % Freq Relative % Freq Relative % Freq Relative
Abundance Abundance Abundance
Kurzia longirostris 100 26 67 12 67 9
Kurzia latissima 83 8 50 4 67 7
Alona eximia 67 6 33 2 50 4
Camptocercus lilljeborgi 67 6 17 1 83 7
Moina micrura 50 4 0 0 33 2
Alona rectangular 50 4 0 0 17 1
Ilyocryptus spinifer 50 4 0 0 0 0
COPEPODA
Bryocamptus minutes 83 9 67 6 50 4
Thermodiaptomus galebi 100 21 50 9 50 8
Eucyclops agiloides 83 11 50 4 33 3
Nauplii 67 5 50 4 67 4
Mesocyclops leukarti 100 21 33 2 67 9
Microcyclops varicans 100 24 33 3 33 3
Thermocyclops neglectus 50 5 33 2 67 6
Ectocyclops phaleratus 67 6 0 0 0 0
Rotifera
Testudinella patina 83 9 83 8 67 8
Brachionus calyciflorus 67 8 83 4 67 4
Brachionus falcatus 67 5 83 10 67 6
Brachionus caudatus 50 4 83 9 50 5
Keratella cochlearis cochlearis 83 8 50 6 50 4
Trichocerca similis 17 2 50 4 50 5
Keratella longispina 0 4 50 0 50 5
Brachionus angularis 83 9 33 3 67 6
Proales decipiens 67 7 33 3 50 4
Conochilus dossuarius 100 10 0 0 0 0
Euchlanis dilatata 83 7 0 0 0 0
Polyarthra remata 67 6 0 0 33 3
Lecane bulla 67 8 0 0 0 0
Collotheca sp 50 4 0 0 0 0
Conochilus unicornis 50 7 0 0 0 0
Synchaeta longipes 50 5 0 0 0 0
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Fig 5: Spatial variation in the relative abundance of rotifers, copepods and cladocerans in Eruvbi stream

DISCUSSION lakes, ponds, reservoirs, rivers or streams (Green,

The taxonomic dominance of Rotifera as 1960; Jeje and Fernando, 1986; Cavlli et al., 2001;
reported in this study has been reported in several Nogueira, 2001; Sampaio et al., 2002; Neves et al.,
other water bodies. This pattern is common in 2003; Kudari et al., 2005; Imoobe and Akoma, 2008,
tropical and subtropical fresh waters, whether in 2009; Arimoro and Oganah, 2010). The species

composition of zooplankton with dominance of
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rotifers was also observed by Olaifa and Leilei
(2007) in Ekole River. Mathivanan et al., (2007) also
noticed dominance of rotifers in Cauvery River, with
the predominant genus usually being Brachionus,
Keratella or Lecane.

Rotifers, in general, feed on detrital materials,
bacteria and small algae and are capable of filtering
one thousand times their own body volume in one
hour (Brénmark and Hansson, 1998). In addition to
the availability of food, the numerical abundance of
rotifers in aquatic environments has been attributed to
their parthenogenetic reproductive pattern and that
they are r-strategists organisms, with a short life-
cycle under favourable conditions, and a wide
tolerance to fluctuations of environmental factors
(Herzig, 1983; Pourriot et al., 1997; Wetzel, 2001;
Neves et al., 2003).

All the 22 rotifer species recorded are known
for natural environments, however, the dominance of
the genus Brachionus in the polluted section of the
stream is characteristic of a polluted environment
(Kumari et al., 2008, Sampaio et al., 2002) and the
species of Brachionus found in this study show a
wide range of tolerance to pollutants. The presence of
pollution indicator species as Brachionus and
Keratella along with clean water indicator species
like Mesocyclops and nauplius indicates a good water
quality with presence of some organic pollution
(Kumari et al., 2008). The overall presence of
Brachionus caudatus and Keratella cochlearis
confirms that the water is slightly polluted. Such
results were also reported by Dar ef al. (2009) and
Kundannagar and Zutshi (1985), these species thus
indicate changes in the conditions of the
environment.

Copepods and cladocerans are organisms
broadly represented in aquatic ecosystems and
constitute an important portion of the biomass in the
zooplankton community of freshwater environment
(Margalef, 1983; Wetzel, 2001). The species of
crustacean zooplankton found in the present work
have been reported as abundant in natural
environments (Sendacz, 1984). The presence of
juveniles is of great importance for the structure of
zooplankton communities since different young
forms and adult stages occupy different trophic
niches (Neves et al., 2003). The availability of food
would also contribute to the differential abundance of
juveniles and adults, since nauplius, copepodite, and
adult stages feed on different particle sizes.

The response of crustacean zooplankton to
effluent pollution varied greatly among groups and
individual species even in the same genus react quite
differently to pollution (Hynes, 1960). Sensitive
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species normally disappear as the water becomes
polluted, while tolerant ones survive the pollution
stress and readily recovers downstream of the point
of discharge. The results of this study suggest that
Alona rectangula, Chydorus sphaericus, Ilyocryptus
spinifer, Macrothrix spinosa, Moina micrura,
Ectocyclops phaleratus, Halicyclops korodiensis and
Tropodiaptomus incognitus are sensitive to the
effluent discharge, while Kurzia longirostris,
Thermodiaptomus galebi and Bryocamptus minutus
were less sensitive.

Generally, the low density of zooplankton in
Eruvbi stream could possibly be due to their inability
to develop a stable community necessary for
reproduction success in a lotic environment (Dejen et
al., 2004). The extremely low zooplankton densities
of 15 — 55 individual/L at the sampling sites recorded
during the study period is within the range found by
Ibrahim (2009) who reported zooplankton densities
of between 0.00 — 64.48 Org/L in Challawa river,
Kano, a river that similarly receives raw industrial
effluent, primarily from food, textile and tannery
industries. This is an indication that the discharge of
untreated effluent into the stream could have caused
pollution in a localized state at the effluent inflow site
and thus lowered the population. Therefore, the lower
diversity and population of the zooplankton recorded
from the industrial effluent discharge site is a clear
indication of the presence of pollution that resulted in
high turbidity level and high suspended material load
among other factors in the water. This is in
agreement with earlier studies (Ogbeibu and Edutie
2002) on the impact of brewery effluent on the water
quality and rotifers of Ikpoba River where low faunal
diversity was experienced in the effluent discharge
point throughout the duration of sampling. Nwankwo
(1998) also reported that low species richness and
diversity in water body may be due to turbid effluents
and high suspended material load.

CONCLUSION

Rotifers, cladocerans and copepods were
present in the zooplankton community of Eruvbi
stream during the study period, and were represented
by species characteristic of both clean and polluted
water environments. Eruvbi stream had a low
diversity of zooplankton species with relatively low
densities perhaps due to their inability to develop a
stable community in the lotic environment. However,
the low diversity of the zooplankton recorded from
the industrial effluent discharge site is a clear
indication of pollution. It is concluded from this
study that the plankton population of Eruvbi stream is
highly influenced by the discharge of industrial
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effluents. The shift in the planktonic community
structure and dominance of pollution tolerant forms
at discharge zone indicated deterioration of water
quality in this stretch of the river. Consequently,
government should ensure that industries adhere
strictly to the set guidelines for discharging their
wastes into the environment.
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