
        

1

 
Journal of Forestry Research and Management. Vol. 16(1).1-7; 2019, ISSN 0189-8418 

www.jfrm.org.ng 

Distribution of Diptera in Ozomu Lake, Edo State, Nigeria 

Ikechukwuka, Oluchukwu Marvelous. 

Forestry Reseach Institute of Nigeria, P.M.B 5054, Jericho, Ibadan, Nigeria 
olucline234@gmail.com; +2348163664685, +2348159499848. 

 

ABSTRACT 

Diptera (true flies) are among the key components in aquatic ecosystem, they colonize 
practically all kind of fresh water systems with abundant taxa. Lakes are stagnant water body 
with unique faunal compositions and are habitat for varieties of organisms.This work is aimed at 
determining the distributions of diptera in Ozomu Lake. This study was conducted in Edo state, 
between March and December 2013. Samples were collected from surface water, allochthonous 
and bottom sediment community in three stations using an Eckman grab and a D-frame net. Few 
drops of 100% formalin were added to the samples collected from the field, and the containers 
were tightly covered and transported to the laboratory. Samples were rinsed thoroughly before 
sorting and preserved in water to which 4% formalin was added. Identification to the lowest 
possible taxonomic level was performed under light microscope. A total of seven (7) species 
comprising of 699 individuals were collected from surface water, allochthonous materials, and 
bottom sediment of the lake. Station 1 accounted for highest percentage composition of dipterans 
with 39.34%, while station 2 recorded the least with 29.33% and station 3 with 31.33%.  Species 
collected during the study period includes; Ablabesmyia sp, Chironomus sp, Pentaneura sp, 
Culiseta sp, Anopheles sp, Culex sp and Clinotanypus sp. The mean values and standard errors of 
dipterans recorded in the study stations showed no significant difference (p>0.05) among taxa. 
The most abundant species of dipterans in the study areCulex sp;which accounted for the highest 
in stations 1 and 3. Pentaneura sp, Clinotarnypus sp, Anopheles sp, and Ablabesmyia sp 
accounted low in density. Dipterans were abundant during the rainy season than the dry season 
as a result of reduction in the volume of water during the dry season. The dipterans of Ozomu 
Lake preferred bottom sediment and surface water habitat than allochthonous habitat. The 
distribution of diptera in ozomu lake accounted for the highest number in station 1 and 3, where 
there was restriction ofhuman activities than station 2. However, human activities disturb the 
equilibrium of dipterans in this ecosystem  
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Introduction 

Diptera (true flies) are among the key 
components in aquatic ecosystem they 
colonize practically all kinds of fresh water 
systems with abundant taxa (Haase and 
Schindehutte 2004). Aquatic dipterans are one 
of our primary sources of animal proteins they 
are an important part of the food chain; 

especially for larger aquatic animals e.g. 
Chironomus sp and Mollusc are consumed in 
great quantities by many fishes and so play an 
important role in the ecosystem, they are also 
an important component in aquatic 
communities, both in density and in diversity 
(Williams and Feltmate 1992). They feed on 
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algae and bacteria which occupy the bottom 
of the food chain, some eat leaves and others 
on organic matters that enter the water 
(Olomukoro et al., 2013).Observing the 
community structure of the aquatic organisms 
in streams and rivers is a very useful tool for 
biological analysis because those organisms 
have specific responses to changes in 
environment and physicochemical factors. 
Also, those changes are relatively easy to 
measure and interpret(Karr and Chu 1999). 
Freshwater habitat are essential natural 
resources for the survival and success of 
aquatic organism which is divided into lentic 
and lotic ecosystems (Ramachandra et al., 
2005). Lakes are stagnant water bodies with 
unique faunal compositions and are habitat 
for variety of organisms, many lakes are 
artificial and are constructed for industrial, 
agricultural and domestic use or for aesthetic 
or recreational purposes(Olomukoro and 
Oviojie 2015). Williams and Feltmate(1992) 
reported that aquatic dipterans represent some 
of the best known insect forms some of which 
are troublesome insect pest, particularly in 
terms of human health and economics. 
Despite this, many groups of aquatic diptera 
plays an important role in the processing of 
food chain. Many lakes have received little or 
no attention in the macrobenthic ecology 
research in Edo State (Olomukoro et al., 
2013) and Ozomu lake is not left out. Ozomu 
Lake is a natural lake used for domestic, 
industrial and agricultural purposes and it is 
the major source of water to the villagers and 
it is believed to be a miracle water that cures 
any kind of ailment, some parts of the water 
body are mapped out and worshiped by some 
of the villagers thereby restricting movements 
in that area. it is also an ecosystem for variety 
oforganisms. This research will provide a 
data-base on the distribution and diversity of 
dipterans in Ozomu lake. 

Materials and Methods 

The study area 

This study was carried out in Ozomu Lake, 
between the month of March - December 
2013.  The Lake is situated in the interior of 
Ozomu village also referred to as Orogho 
village at Ovia North East Local government 
area (which is about 40km away from Benin 
City, Edo state Nigeria). Three sample 
stations were carefully selected, the selection 
was based on the abundance of water, and 
easy accessibility. Station 1 is larger in size 
than other stations. It is located between 
latitude 6o14’59.6” N and longitude 
5o27’09.4” E with a total ascent of 9378 and 
maximum elevation of 876’, while station 2 is 
located between latitude 6o15’00.1” N and 
longitude 5o27’10.3” E 69m with a total 
ascent of 9374m and maximum elevation of 
876’ and station 3 is located between latitude 
7014’59” N and longitude 6027’09.9” E with a 
total ascent of 9563 and maximum elevation 
of 905.The study area has two distinct 
seasons; the rainy and dry season. The rainy 
season is accompanied by heavy rainfall and 
stretches from a period of eight months 
usually from April to mid-November, and dry 
season from the month of November to March 
with cold Harmattan spelt in December and 
January. The volume of water rises during the 
rainy season, and decreases during the dry 
season in response to changes in season. The 
lake is subjected to waste water from oil palm 
and cassava processing factories, human 
activities includes bathing, washing and 
fishing. Ozomu Lake is divided into three 
zones: the littoral zone, photic or open-water 
zone, profundal or benthic zone. The littoral 
region represents the most prominent part of 
the lake due to the extreme shallowness of the 
lake so that the entire lake could be said to be 
in the littoral region, it drains areas around the 
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bank and extends almost to the bottom of the 
lake. Numerous organisms inhabit the lake; 
some exist in the surface water, allochtonous 
materials, while other takes shelter in the 
bottom sediment of the Lake.The fast 
dwindling of the lake has resulted to 
individual pools of scattered water bodies 
which look like individual lakes in 
themselves.The forest associated with the lake 
is a typical rainforest, along the swampy bank 
of the lake are palm trees, bamboo, shrubs 
and other large trees. 

Diptera Sampling 

Samples were collected by a 3mins kick 
method using an Eckman grab and a D-frame 
net of mesh size of about 700 - 800µm. Few 
drops of 100% formalin were added to the 
samples collected from the field, and the 
containers were tightly covered and 
transported to the laboratory.  

Sorting, Identification and counting 

In the laboratory samples were rinsed 
thoroughly before sorting and preserved in 
water to which 4% formalin was added. 
Identification to the lowest possible 
taxonomic level was performed under light 
microscope using keys of macrobenthos and 
some basic texts. 

Fauna Diversity Indices 

Estimation of total species diversity of the 
diptera was determined and analyzed using 
species diversity indices method which 
includes; taxa richness, general diversity and 
evenness.  

Margalef’s Index (D): this was used for the 
calculation of taxa richness: 

 

Where: 

S = Number of taxa  

N = Total number of individual in all taxa. 

In = Natural logarithms (Margaleff, 1996). 

Shannon–Weiner Informative Index (H):This 
was used for the calculation of general 
diversity it is a more powerful informative 
index.  

H1 = PiInPi – s-1

 

+ 1- Pi
-1 + Pi

-1-P2

  

              N       12N2       12N3 

Where: 

H1= Shannon – Weiner index  

  N = Total number of individuals recorde  

Pi = Number of individual in the ith species 

S = Total number of species (Shannon and 
Weiner, 1963). 

Evenness Index (E):this is used for the 
calculation of the even distribution of 
individuals in the various taxa recorded  

E

 

Where; 

H’ = Shannon – Weiner value 

Hmax = logarithm of number categories (Zar, 
1984). 

Simpson’s Dominance index: Thisis the best 
known of the second group of heterogeneity 
indices referred to as measures of dominance. 
They are weighted toward the abundance of 
the commonest species. And this was 
extrapolated for all stations (Slack et al., 
1979). 

Simpson’s index (D) = [n1 (n1-i)]    

        N (n-1)    

        i----nth 
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Where;   

n1= proportion of individual in the ith 
species.  

N = total number of individuals. 

Statistical Analysis 

Data obtained from the study stations were 
subjected to statistical analysis. Analyses 
carried out include Analysis of Variance 
(ANOVA) and multivariate analysis. 

Results 

Taxonomic Description 

Order: Diptera.      

Species: Anopheles sp 

 

Their larvae lie parallel to and just 
below the water surface and has a very 
short breathing siphon. It feeds by 
whisking a pair of mouth brushes to 
and fro in front of the head; this filter 
tiny plants and particles of organic 
matter out of the surrounding water. 
The pupa is like the Culex sp; with 
small breathing trumpets and a pair of 
fins at the end of the abdomen. 

Spatial distribution of Diptera 

Table 1: Distributions of diptera in three communities of Ozomu Lake 
TAXA

 

STATION 1

 

STATION 2

 

STATION 3

   

Surface Water 

Organism 

Allochthon

ous 

Organism 

Bottom     

sediment 

Organism 

Surface 

Water 

Organism 

Allochtho

 

nous 

Organism 

Bottom\

 

Sediment 

Organism 

Surface 

Water 

Organism 

Allochtho

 

nous 

Organism 

Bottom 

Sediment 

Organism 

 

Diptera

           

Ablabesmyia sp

 

-

 

-

 

17

 

6

 

-

 

9

 

-

 

-

 

17

  

Chironomus sp

 

4

 

3

 

31

 

2

 

-

 

27

 

2

 

5

 

43

  

Pentaneura sp

 

-

 

13

 

25

 

-

 

12

 

26

 

-

 

6

 

34

  

Culiseta sp

 

9

 

42

 

-

 

4

 

23

 

-

 

7

 

33

 

-

  

Anopheles sp

 

18

 

-

 

-

 

17

 

-

 

-

 

16

 

-

 

-

  

Culex sp

 

83

 

-

 

30

 

60

 

-

 

11

 

56

 

-

 

-

  

Clinotanypus sp

 

-

 

-

 

-

 

-

 

8

 

-

 

-

 

-

 

-

  

Total no of taxa

 

4

 

3

 

4

 

5

 

3

 

4

 

4

 

3

 

3

  

  Total no of individual species

 

114

 

58

 

103

 

89

 

43

 

73

 

81

 

44

 

94

   

Table 2: Diversity of Dipterans in the study stations 

Diversity  
indices  Station 1 Station 2 Station 3 
Taxa_S 6 7 6 
Individuals 11 12 10 
Shannon_H 0.382 0.351 0.364 
Evenness_e^H/S 0.055 0.053 0.055 
Margalef 0.24 0.14 0.16 
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Table 3: Test of difference in major taxa distribution and abundance in the study stations 

Taxa 
Station 1 
Mean ± SE  

Station 2 
Mean ± SE 

Station 3 
Mean ± SE 

P-value 

Diptera 25.00±2.40 17.08±2.06 21.90±3.01 P>0.05 

 

The distributions of diptera in ozomu lake 
accounted for a total of seven (7) species 
comprising of 699 individuals collected from 
surface water, allochthonous materials, and 
bottom sediment of the lake. Surface water 
recorded a total of 284 individuals; surface 
water of station 1 recorded the highest with 
114 individuals, followed by station 2 with 89 
individuals and the least number of 
individuals were accounted for in station 3 
with 81 total number of individual species. 
Organisms sampled in Allochthonous 
materials recorded a total of 145 number of 
individuals during the study period; station 1 
accounted for 58 individuals, station 2 
recorded 43 while station 3 accounted for 44 
total numbers of individuals. The total 
numbers of individuals recorded in the bottom 
sediment biotope were 270; station 1 
accounted for 103 individuals, station 2 was 
the least and recorded a total of 73 while 
station 3 accounted for 94 individuals as 
shown in Table 1. The total percentage 
composition of organisms encountered in 
ozomu lake were recorded. Station 1 
accounted for 39.34% while station 2 
encountered the least composition of 
organism with 29.33% and station 3 instituted 
31.33% during this study. Species collected 
during the study period includes; Ablabesmyia 
sp, Chironomus sp, Pentaneura sp, Culiseta 
sp, Anopheles sp, Culex sp and Clinotanypus 
sp.found in the three stations.Culex sp 
recorded the highest no of species with 240 
individuals. The family Chironomidae with 
Chironomus sp recorded a total of 117 species 
which was widely distributed in the three 

stations but rare in the allochthonous 
communities in the stations. Culiseta sp also 
recorded a total of 118 total individual species 
in the three stations. It was abundant in the 
allochthonous community, rare in surface 
water habitat and absent in bottom sediment. 
Ablabesmyia sp recorded 49 species, which 
were abundant in benthic zone, rare in surface 
water habitat and absent in bottom sediment. 
Clinotanypus sp recorded 8 species in 
allochthonous habitat only in station 2 and 
absent in surface and benthic habitat during 
the sampling period. Station 1 had the highest 
taxa richness, and diversity, followed by 
station 3 while station 2 accounted for low 
diversity of organism. However, it was 
observed that there was no much significant 
difference in the diversity and evenness in all 
three stations. 

Discussion 

Dipterans recorded in the study area are 
unique in its community structure comprising 
of dominant groups such as Chironomidae 
and Culicidae. As seen from the available 
results the bulk of dipterans occurred more in 
the surface water community, followed by the 
benthic community as a result of the rich 
sediment and were scanty in the 
allochthonous community. Station 1 recorded 
the highest taxa richness which could be as a 
result of less disturbance from human 
activities in this station. Two families; 
Chironomidae and Culicidae with the 
following species were represented; Culex sp, 
Culiseta sp, Chironomus sp. Chironomus 
fractilobus and Chironomus travalensis in 
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each station.Chironomides are most tolerant 
to negative impacts of anthropogenic 
activities as stated by Vuckovic et al., (2009). 
The presence of Chironomus sp whichis a 
pollution tolerant species is an indication of 
the degenerating water quality.The most 
abundant species in this study is the Culex sp 
which recorded the highest in stations 1 and 
3; this taxon were more abundant during the 
rainy season than the dry season. Emmanuel 
et al., (2013) reported that the higher 
humidity level during this season (rainy 
season) provides favorable conditions for the 
survival and availability of Culex sp in more 
breeding sites.Pentaneura sp, Clinotarnypus 
sp, Anopheles sp, and Ablabesmyia sp were 
low in density throughout the study area. 

 

CONCLUSION AND 
RECOMMENDATION 

Dipterans of Ozomu Lake preferred surface 
water habitat, bottom sediment habitatthan 
allochthonous habitat. The highest number of 
diptera was recorded in stations 1 and 3, 
where there was restriction of human 
activities. Accessibility of station 2 of the 
Lake has rendered the ecosystem unstable and 
unsuitable for these aquatic organism which 
are very important to the aquatic food chain 
of the lake. However, human activities can 
disturb the equilibrium of an ecosystem. 
Therefore, government should provide more 
alternative source of water to reduce 
anthropogenic impact on the Lake. 
Regulatory bodies like the Federal Ministry of 
Environment should regulate anthropogenic 
activities which poses a threat to the Lake.  
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