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ABSTRACT 

 

 The occurrence of arthropods associated with the bottom sediment of Warri River was investigated, and 
samples were collected from January 2002 to May 2003.  The values of pH, alkalinity, magnesium and total hardness 
were significantly different (P < 0.01) between the study stations, while organic matter recorded for the bottom 
sediment shows no significant difference (P>0.05). The dominant fauna were Dipteran larvae, which constitute 
90.47%. Two rare groups of fauna (Arachnida and Ephemeropterans) were restricted to the upstream (Agbarho) 
station. Megapus sp. had a single record and is being recorded for the first time in Nigerian water bodies. All the 
organisms did not show any correlation with pH, conductivity and percentage (%) organic matter. Fauna densities 
were maxima only in the dry season period. 
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INTRODUCTION 

Aquatic insects are adapted to inhabiting and 
breeding in different microhabitats or biotopes including 
the bottom substrates rich in particulate organic matter 
(Olomukoro and Osewengie, 2004). Studies on the 
Insect fauna in Nigerian lotic waters (Ogbeibu and 
Victor, 1989; Olomukoro and Ezemonye, 2007; 
Olomukoro and Victor, 2001) and lentic aquatic 
ecosystems (Bidwell and Clarke, 1977) Mbagwu, 1991; 
1992; Ogbeibu and Egborge, 1995 are limited. Over the 
past two decades, part of Warri River has been 
subjected to dredging activities to enable bigger vessels 
to sail up to the steel company. Newell et al (2004) 
revealed that the physical disturbance or impacts of 
dredging included a suppression of species varieties, 
population density and biomass as well as differences in 
species composition within the dredged area compared 
with the surrounding deposits. The limited available 
evidence does suggest that, where hydrodynamic 
conditions or physical disturbance differs between sites 
or aquatic ecosystems, distribution patterns of 
assemblages of microbenthos differs. Infact benthic 
organisms have different responses to disturbance and 
are not able to re-establish as rapidly as possible in 
disturbed sediment (Austen and Widdicombe, 2006; 
Olomukoro and Ezemonye, 2007) 

The erosional biotope is subject to frequent 
perturbation due to environmental stresses and very few 
organisms are well adapted to it. The present paper 
describes the abundance and distribution of insect fauna 
associated with erosional biotope of Warri River. The 
data collated from such study are useful since insect 
populations have been found to reflect the underlying 
biotic and abiotic conditions of stream ecosystems (Culp 
and Davies, 1992). 
 
STUDY AREA AND SAMPLING STATIONS. 

 Warri River is one of the most important coastal  
 
 

rivers in the Niger- Delta area of Nigeria and a major 
tributary of the Forcados River. It is 150 km long 
covering a surface area of about 255.8 sq.km and 
empties into the Atlantic Ocean. NEDECO (1961) and 
Egborge (1987) described the geography of the rivers 
catchment area identifying a rainy season of 7- 10 
months and a dry season of 2- 5 months. 
 Two sites on Warri River were selected for the 
study. The first, Agbarho, is purely fresh water 
throughout the year. The watershed drains primarily 
through a thick swamp forest, the substratum is muddy 
with clay and is rarely disturbed except for the 
occasional movement of canoes at certain times of the 
day. The second, Aladja, has forest water most of the 
year and slightly brackish from January to April or May 
(Oronsaye, 1996). The water shed drains through 
mangrove swamp forest, the substratum which is sandy 
soils underlined by clay commonly form the river 
basement. The water is turbulent as a result of human 
activities and wave action.  
 
MATERIALS AND METHODS 
 In determining the physicochemical properties of 
the bottom sediments, the methods of Adam et al 
(1980), APHA (1980) and Ezemonye (1992) were used 
for pH, organic matter content, conductivity, alkalinity, 
total hardness, calcium and magnesium The digestion of 
the sediment sample using Nitric acid-per-chloric acid 
was carried out as described by Adam et al (1980). The 
digested solution was filtered with a No. 40 Whatman 
filter paper and diluted to 2ml mark for analyses. While 
the organic matter determination of the bottom 
sediments was according to the method of Ezemonye 
(1992). 
 At the two sites the bottom substrate were 
sampled from Jan 2002 to May 2003 to a depth of 15 – 
20cm, using an Ekman grab (measuring 0.31 x 0.21m) 
as recommended for sand and silt (Elliot,1977; Hynes,  
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1961 ). Content trapped by the grab were processed 
following the method of Olomukoro and Victor (1999) 
and Olomukoro and Ezemonye (2000). The organisms 
were identified by reference to appropriate keys in 
publications by Brinkhurst (1966); Mellanby (1963), 
Needham and Needham (1982) and Pennak (1953)). 
 
Data Analysis 

Physico- chemical parameters values at the two 
stations were analysed using analysis of variance 
(ANOVA) and other statistical procedures (a two way t – 
test and measurements of central tendency and 
correlation coefficients between physico- chemical 
parameters and chironomids), which were adopted from 
Zar (1984). 
 
RESULTS 
 
Physical and chemical conditions 

 Table 1 shows results of the physico-chemical 
parameters of the bottom sediments. Differences 
between the two stations were significant (P< 0.01) with 
pH, alkalinity, magnesium and total hardness. Between 
the 2 stations, pH, alkalinity, phosphate, magnesium and 
total hardness were significantly different (P < 0.01). 
Conductivity level showed no significant differences (P> 
0.01) at the bottom sediment of the sampling stations. 

Fig. 1 shows the monthly variations in 
percentage organic matter (POM) at the erosional 
biotope of the stations. Fluctuations in percentage 
organic matter were significant and ranged between 
3.04-7.16% and 1.33-7.02% at stations 1 and 2 
respectively. At station 1, the minimum POM recorded in 
the erosional biotope was in June and the maximum 
was in July 2002; corresponding periods at station 2 
were April and December 2002. POM values were high 
at the beginning of sampling, but increased sharply at 
station 1 in April 2002 with subsequent fluctuations in 
values in the other months. Non-seasonal pattern of 
fluctuations was observed in the two stations. There was 
no significant difference (P > 0.05) in organic matter 
content between the study stations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INSECT FAUNA 
Table 2 shows the composition, distribution and 

abundance of the arthropods at the study area. Six (6) 
taxa were identified, which include Ephemeroptera (1 
Sp.), Diptera (4 Spp.) and Arachnida (1 Sp.). 
Pentaneura sp. had the highest density of occurrence, 
representing 36.84% of all collection. Diptera constituted 
the dominant group with 89.47% density, while 
Ephemeroptera (Ephemerella ignita) Clinotanypus 
maculates and Meglapus Sp. had the least density of 
5.26% each respectively. The variation in the 
abundance of organisms in the study stations shows 
that Agbarho had the highest number of individuals, 
organisms with 95% density occurrence; and Aladja had 
the least record representing 5% density.  

Chironomids (Diptera larvae), which constituted 
the dominant group in the study area, were negatively 
insignificantly correlated (P > 0.01) with all the physico–
chemical parameters including percentage (%) organic 
matter (P > 0.01, r = -0.1) at the erosional biotope of 
station 1. 

Fig. 2 shows the relative abundance of these 
invertebrates in the bottom sediment. The most 
abundant insects were dipterans, which constituted 
85.71 and 4.76% of the collections in stations 1 and 2 
respectively. The larvae of family chironomidae were 
most represented in the erosional biotope of both 
stations.  

Ephemeroptera (Caenis sp.) and Arachnida 
(Megapus sp.) were rare and were collected at the 
upstream station 1 in May and October respectively, 
with low density of 5.26% each. 

At the stations, all the insect groups indicated no 
correlation with pH, conductivity and percentage (%) 
organic matter.  Species diversity was generally low at 
the erosional biotope of the study area.  
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Table 1:  Physical and Chemical Parameters of bottom sediment samples taken at the study stations, Warri River, Nigeria 
 (N, is the Number of samples and C.V, the Coefficient of Variation). 

 

  Station 1 Station 2 

Parameter N Mean ±±±± SE Min – Max % C.V Mean ±±±± SE Min – Max % C.V 

pH 18 5.53 ± 0.26 3.35 – 7.20 18.8 3.98 ± 0.45 0.69 – 6.25 45.6 

Alkalinity 18 0.54 ± 0.04 0.26 – 0.80 32.5 0.27 ± 0.07 0.00 – 0.65 99.8 

Conductivity 16 37.68 ± 1.73 27.0 – 48.0 18.3 37.16 ± 2.60 15.0 – 50.0 27.6 

Calcium 1
-1
 16 0.33 ± 0.01 0.26 – 0.42 14.2 0.15 ± 0.04 0.00 – 0.37 106.1 

Magnesium mgl
-1
 16 0.36 ± 0.02 0.28 – 0.50 22.8 0.16 ± 0.04 0.00 – 0.40 104.7 

Total hardness 16 0.68 ± 0.03 0.54 – 0.90 19.5 0.30 ± 0.70 0.00 – 0.76 94.7 

Organic matter (%) 16 5.23 ± 0.33 3.04 – 7.16 25.4 4.94 ± 0.46 1.33 – 7.02 37.6 

 
 
 

Table 2: Composition, distribution and abundance of insecta in the study stations. 
    STATIONS 

Group Order 
Family/Sub 
Family 

Species 
AGBARHO 

(No. of individuals) 
ALADJA 

(No. of individuals) 

INSECTA 
 
 
 
 

 
ARACHNIDA 

Ephemeroptera 
Diptera 
 
 
 
 
Hydrachnella 

Caenidae         
Chironomidae  
Chironominae 
Tanypodinae 
 
 
Hygrobatidae 

Caenis Sp.  
Polypedilum Sp. Kieffer 1913 
Tanytarsus Sp. Wulp 1874 
Clinotanypus maculates Kieffer 1913 
Pentaneura (Ablabesmyia) Sp. Johnannsen 
1905 
Tanypus Sp. Miegen 1803 
Megapus Sp. 

1 
3 
5 
- 
7 
2 
1 

- 
- 
- 
1 
- 
- 
- 
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Figure 1: Seasonal variation of percentage organic matter of the bottom sediments of Warri River. 
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Figure 2: Spatial and temporal variations in the relative abundance of insect fauna in the study Stations. 
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DISCUSSION 
The community structure consisted of few 

arthropods that were adapted to the upstable erosional 
biotope of the river catchment area. Ephemeroptera 
(Caenis sp) and Arachnida (Megapus sp) were found 
within the substratum layer under consideration. 
Ephemeropteran larvae were known to associate with 
aquatic macrophytes in fresh water ecosystem.  Caenis 
sp was one of the few species under the group that was 
capable of living on or in a substratum rich in organic 
matter of rivers and streambeds. It was known to be 
facultatively herbivorous, feeding on periphyton and 
detritus as noted by Costa and Fernando (1967). 
Intandem with Mellanby (1963) Megapus sp was found 
to occur among floating aquatic macrophytes, but in this 
study, the species was collected from the river bed. This 
was the first record of Megapus sp in Nigerian water 
body. What limited its distribution is not known with 
certainty. 

The chironomid larvae were restricted to the 
upstream Station 1, with the exception of C. maculatus. 
The chironomids were filter feeders depending on 
particulate organic matter as food. Fernando (1977) 
noted that increase in nutrients and particulate organic 
matters arising from land preparation enhance the 
population of macrofauna in both fresh and brackish 
water types in South East Asia. This might be the 
reason why the chironomids had high density in the 
above station. Ogbeibu (2001) and Ogbeibu and 
Oribhator (2002) noted that the family Chironomidae 
dominated aquatic invertebrate communities and show 
no habitat restriction. The present investigation also 
revealed the negative insignificant correlation of 
chironomid with all the physico-chemical parameters 
including percentage (%) organic matters. The 
chironomid larvae, which are filter feeders, appeared not 
to have been influenced by the amount of POM at the 
upstream station 1. The absence of correlation between 
these organisms and POM showed that other prevailing 
synergistic factors other than the later and physico-
chemical properties might have affected chironomid 
larval populations in the study area. Species of 
Oligochaeta and Diptera might be favoured by rapid 
sedimentation of organic matter and not by water 
quality. 
        POM in the bottom sediment was generally low 
(1.33 – 7.16%) at two stations. This could be attributed 
to the regular dredging of the Warri River from Udu 
Bridge to Forcados terminal to allow smooth sailing of 
ship to Warri port and Aladja Steel Complex. At the 
upper reaches of the river, allochtonous materials 
released into the water transported downstream rather 
than settling on the river bed because of the high 
gradient in this part of the Warri river catchment area. 
Although POM (mean statistical) was higher at station 1 
(5.23+ 0.33) than at station 2 (4.94 ± 0.46), yet the 
difference was not significant (P > 0.05). The pattern of 
fluctuations was non-seasonal as observed throughout 
the study period. The substratum type may have limited 
the occurrence of the most ubiquitous dipteran larvae 
and odonata naiads in the study area. 

On a general note, paucity in species 
abundance at the biotopes or stations could be more 
attributed to strong preference for ecological niche or 
substrate type and feeding habit than the predominant 
set of physico-chemical conditions in the ecosystem. 
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