
Abstract

Aquatic insects are regarded as one of the very important components of the freshwater ecosystem  because 

of the various ecological purposes which they serve. The insects are also the most impacted when surface 

waters are disturbed. As such, analyzing the structure of assemblage has become a veritable yardstick in the 

assessment of biodiversity and water quality. This research effort applied the combination of aquatic insect 

composition and physico-chemical characteristics in assessing the ecological status of Oju Awo stream.  

Aquatic insects and water samples were collected once in every two months covering a period between 

December, 2021 and October, 2022 using sweep nets and1L sterilized bottle respectively. The results 

obtained for the physical and chemical parameters of the water as well as the aquatic insect assemblage 

showed that the investigated reaches of the stream did not differ widely except for water temperature which 

showed significant variations (p < 0.05) along the reaches of the waterbody. A total of 242 aquatic insect 

specimens represented by three (3) orders (Hemiptera, Odonata and Coleoptera) and sixteen (16) taxa were 

recorded. Hemiptera was the dominant and most abundant taxa as it accounted for about 90.91% of the total 

insect collection. The dominance of pollution tolerant species, the absence of sensitive insects' species and 

poor water quality as revealed by the physico-chemical parameters indicated deteriorating water quality 

conditions in the stream.
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Freshwater resources are considered critical in 
the sustainability of life and maintenance of the 
balance in nature (Mahmoud, 2020). However, 
the inadequacy of good quality water has made 
it imperative to continuously assess the quality 
of freshwater bodies around the world. This is 
because most freshwater bodies are becoming 
deteriorated on a daily basis as a result of the 
influence of ever increasing anthropogenic 
activities (Leisher et al., 2022). Furthermore, 
the Millennium Ecosystem Assessment 
revealed that many of the freshwater ecosystem 
species are threatened with extinction and this 
has been attributed to the impacts of 
anthropogenic activities and other related 
effects (Cirella et al., 2019). Many countries 
around the world are currently confronting the 
challenge of managing the increasing risks and 
the consequential effects of temperature change 

INTRODUCTION
and urbanization. More critical is the fact that 
accessibility to clean water for its intended 
purposes has become problematic in many 
parts of the world. In Nigeria, the populace is 
increasingly finding it extremely difficult to 
access potable water due to rising volume of 
anthropogenic activities (Amusan and 
Balogun, 2019). In fact, most freshwater bodies 
in the country are polluted while some are 
gradually drying out due to exposure to 
pollution and other stress factors (Adenuga et 
al., 2006).  This has led to the reduction in 
biodiversity, destruction or degradation of the 
aquatic ecosystem and the life forms there in 
(Akindele et al., 2014
Aquatic insects also constitute the most diverse 
and important component of the biota in the 
freshwater ecosystem and this informs their 
importance as critical elements in the 
ecological dynamics of freshwater ecosystems 
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play vital  role in the cycling of materials as 
well as in the energy flow in the aquatic 
environment. Many aquatic insects are good 
indicators of water and environmental quality 
and this is as a result of their wide range of 
sensitivity to environmental contamination 
(Barman and Gupta, 2015). The members of the 
Orders Ephemeroptera, Plecoptera and 
Tricoptera (EPT) have been known to be the 
most sensitive to pollution, natural and 
anthropogenic influences in the environment 
(Arimoro et al., 2010). This is why they are 
considered an integral  component of structural 
and functional assemblages of aquatic insects 
(Cíbik et al., 2021). Also, the distribution, 
compos i t ion ,  d ivers i ty,  h igh  ra te  o f 
reproduction, short time generation and rapid 
ways of colonizing freshwater habitats by 
aquatic insects have made them useful as bio-
indicators of health status of freshwater 
ecosystems (Amusan and Balogun, 2019). 
Therefore,  understanding the species 
composition and distribution pattern could be 
helpful in the determination of health status of 
waterbodies. 
The application of both  physico-chemical 
characteristics of water  and structural 
assemblages of aquatic insects have been 
widely used in evaluation of the health status of 
several waterbodies globally. Since a 
significant part of the life cycle of many insects 
are spent in water, this has endowed them with 
the ability to serve as reliable bio-indicators of 
the ecological status of their respective habitats.  
Also, most aquatic insects have their specific 
habitat requirements, as well as varying degree 
of tolerance level.  Therefore, the presence, 
absence and abundance of sensitive insects' 
species would provide useful information on 
the quality of freshwater ecosystems (Hamid 
and Rawi, 2017). In developed countries, many 
studies have successfully explored the use of 
aquatic insects as indicators in the assessment 
of water quality, but this approach is still not 
widely applied in Nigeria. Most studies have 
rather focused on the use of the physico-
chemical parameters in monitoring water 
qua l i ty  (Ar imoro  and  Ikomi ,  2008) . 
In te res t ing ly,  the  appl ica t ion  of  the 
combination of physico and chemical 
characteristics of water as well as bio-
indicators in environmental assessment has 
recorded a good success as it has provided more 
reliable and precise information on the health 
status of waterbodies (Arimoro and Muller, 

2010). Many studies have also revealed that 
community structure of aquatic insects 
potentially indicates the current status of their 
habitats (Prommi and Payakka, 2015). This 
consensus has therefore given the required 
impulsion for the application of both bio-
i n d i c a t o r s  a n d  p h y s i c o - c h e m i c a l 
characteristics in environmental quality 
assessment in Nigeria. .

Oju awo stream is one of the important water 
sources in Adeyemi Federal University of 
Education, Ondo, Southwestern Nigeria. This 
stream is important for fishing and also serves 
other domestic purposes to the people living on 
the campus. Inspite the enormous importance 
of this waterbody, its water quality has never 
been assessed since the inception of the 
institution. Hence, this research sought to 
assess the quality of the water using a 
combination of the aquatic insect composition 
and physico-chemical characteristics of the 
water. This is with the aim of determining the 
types of ecological processes that regulates 
such assemblages and populations of the 
aquatic insects. The information obtained will 
help in evaluating the ecological status of Oju 
awo stream. The baseline information provided 
will also be useful in formulating management 
practices for the stream and similar waterbodies 
so as to guide against deterioration and loss of 
biodiversity.  
MATERIALS AND METHODS
Study Area
Oju awo stream which stretches about 2km and 
runs 
through the college staff quarters, located 
within the campus of Federal University of 
Education, Ondo, Southwestern Nigeria. The 

0 0 
stream covers Latitude 5 45' and 7 52'N and 

0 0 
Longitude 4 20' and 6 05'E. The stream is 
surrounded by vegetation that is typical of the 
tropical rainforest region of Africa. The stream 
flows all years round and has an average flow 
velocity of 0.46m/s. For the purpose of this 
study, the stream was divided into three reaches 
as follows; Upstream, Midstream and Lower 
stream (Figure 1). The division was based on 
reach and level of exposure to anthropogenic 
disturbances. The three reaches are obviously 
exposed to varying degree of pollution loads 
from anthropogenic activities. While the Upper 
and Middle reaches receive more pollution 
loads, as domestic wastes are directly deposited 
into the stream around these two reaches, the 
effluents are washed into the lower reach of the 
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stream.

Sampling procedure, preservation and 
identification of aquatic insect specimens.
Collection of aquatic insects and water samples 
was carried out once in every two months 
between 8:00 – 11:00 am from December, 2021 
to October, 2022. 
Water samples were collected in sterilized 1L 
bottle. Physico-chemical parameters such as 
temperature, dissolved oxygen (DO), pH, 
electrical conductivity (EC) and total dissolved 
solids (TDS) was determined in-situ using 
Hanna multi-probe meter (HANNA 9828) 
while the other parameters were determined in 
the Laboratory following appropriate and 
standard procedures.  The aquatic insect 
specimens were collected using long handled 

D-frame and deep nets. The nets was used to 
scoop the surface of the marginal zone as well 
as within the aquatic vegetations. Hand picking 
method was also employed in the shallow areas 
of the stream. The specimens collected were 
kept in well labeled specimen bottles 
containing the stream water. The insects were 
sorted in white trays with the aid of a pair of 
forceps in the laboratory. Thereafter, the 
specimens were kept in specimen bottles with 
75% alcohol solution as preservative. The 
collected insect specimens were then identified  
to the possible lowest taxonomic level under 
microscope and with the aid of appropriate and 
standard taxonomic identification keys and 
guides such as; De Moor et al. (2003) and 
Subramanian and Sivaramakrishnan  (2007).  

Figure 1: Map showing the locations of the sampled points on Oju awo stream, Federal 
University of Education, Ondo, Southwestern Nigeria. 

Data analysis
Shannon wiener, Simpson (1-D), Margalef 
and evenness indices was used to calculate 
taxa richness, species diversity and richness 
respectively using PAST (Paleontological 
statistical package; version 3.0). The mean 
abundance of  the insect  orders was 
determined for significant differences using 
Kruskal - Wallis (H).

RESULTS
Physico-chemical parameters of water
The observed variations in the distribution of 
physico-chemical characteristics of Oju awo 
stream along the three reaches of the stream is 
a s  p r e s e n t e d  i n  Ta b l e  1 .  P h o s p h a t e 
concentration was relatively constant across the 
three reaches of the stream. Except for water 
temperature that varied significantly (p < 0.05, 
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collection while Amphiops sp, Palpopleura sp, 
and Agriocnemis sp were the least as they 
accounted for one specimen each. The 
following species were not recorded in the 
Upstream section; Donaciasta Ceriagrion, 
Pseudagrion, Orthetrum, Neochetina, Apassus, 
Mesovelia and Nychia sp. 
The Mid-stream and lower stream accounted 
for a total of 88 (36.4%) and 54 (22.31%) 
individuals represented by 8 and 10 specimens 
respectively. Hemiptera was also dominant in 
both the Midstream and lower stream as the 
Order accounted for 55.68% and 48.15% of the 
insect collection in the reaches respectively. 
Limnogonus sp was also the dominant taxon in 
both midstream and lower stream. However, 
o n l y  t h r e e  s p e c i e s  ( L i m n o g o n o n u s , 
Tenagogonus and Anisops) were common to 
both reaches (midstream and lower stream) 
while Trithemis sp. (Odonata) was common to 
all reaches of the stream. Some insect species 
were reach specific; Amphiops sp., Limnogonus 
sp B, and Agriocnemis sp. were found to be 
specific to the upstream; Donaciasta sp., 
Mesovelia sp and  Nychia sp were specific to 
the midstream while Neochetina sp, Apassus 
sp, Ceriagrion sp and Orthetrum sp were 
specific to lower stream. Some species were 
common to two reaches of the stream; 
Pseudagrion (midstream and lower stream) and 
Palpopleura (low stream and up stream). 
Table 3 presents the mean abundance of aquatic 
insects recorded in this study. The populations 
of many of the insect species identified in this 
study did not vary significantly. Relatively 
similar numbers were recorded for the three 
reaches of the stream. Infact, Only Limnogonus 
sp (Hemiptera) varied significantly (p <0.05)  
in terms of its population along the course of the 
stream. 

Diversity and taxa richness indices
Table 4 shows the diversity of the insects 
recorded in this study as revealed by the 
diversity indices.. The highest taxa (10) was 
recorded in the Lower stream. The highest 
abundance (100) was recorded in the Upstream 
while the least was recorded in the Lower 
stream. The highest value for Simpson (1-D) 
(0.6927), Shannon Weiner (H) (1.543) and 
Margalef (2.256) indices were recorded in the 
Lower Stream while these least values for these 
indices were recorded in the Upstream. 
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P = 0.01102), the other parameters did not vary 
significantly along the three reaches of the 
stream. The highest value for water temperature 

0 0 0(30.25 C ± 1.48 / 28.70 C -32.85 C) was 
recorded in the lower reach while the lowest 

0 0 0(29.02 C ± 1.49 / 27.15 C - 31.15 C) was 
recorded in the upstream. The highest values 
for dissolved oxygen (DO) (7.55 mg/l ± 0.24 / 
7.21 mg/l - 7.94 mg/l), Hydrogen ion 
concentration (pH) (6.82±0.59 / 6.25 - 7.60) 
mg/l, Electrical conductivity (EC) (462 ± 500 / 
130 - 1055) µm/cm, Total dissolved solids 
(TDS) (307 ± 375 / 76.95 - 629.23) mg/l, 
b iochemica l  oxygen  demand  (BOD) 
(1.38±0.15 / 1.20 
- 1.51) mg/l, Calcium (39.43±31.83 / 20.85 - 
72.14) mg/l, Water hardness (125.30±85.50 / 
69.31 - 215.56) mg/l and Nitrate (0.99±0.45 / 
0.66 - 1.73) mg/l were recorded in the upstream 
while the lowest values for DO (7.16±0.26 / 
6.90 - 7.35) mg/l, pH (6.29±0.58 / 5.5 - 6.8) 
mg/l, Calcium (19.93±2.32 / 18.64 - 21.59) 
mg/l and Nitrate (0.70±0.32 / 0.56 - 1.16) mg/l 
were recorded in the lower stream. The lowest 
values for EC (243±183 / 100 - 350) µm/cm, 
TDS (144±110 / 58.61 - 210.21) mg/l, BOD 
(1.3±0.13 / 1.19 - 1.49) mg/l and water hardness 
(72.9±17.27 / 60.97 - 84.23) mg/l were 
recorded in the midstream. Magnesium had its 
highest value recorded in the lower stream 
(7.22±3.69 / 3.62 - 10.51) mg/l while its lowest 
value was recorded in the midstream 
(6.48±4.44 / 3.50 - 8.75).
Composition and abundance of aquatic 
insects
The taxonomic composition and abundance of 
aquatic insects recorded in Oju awo stream is as 
presented in Table 2. A total of 242 specimens 
of aquatic insects represented by three (3) 
orders (Coleoptera, Hemiptera and Odonata), 
eleven (11) families and sixteen (16) taxa were 
recorded in this study. The highest species 
richness and abundance was recorded in the 
Upstream  as it accounted for eight (8) taxa and 
100 specimens which represented about 
41.32% of the entire collection. Hemiptera was 
dominant in the Upstream as a total of 93 
specimens were recorded in this reach of the 
stream representing 
93% of the collection in this section of the 
stream (Fig. 3 and 4). Similarly, Limnogonus 
sp. (Hemiptera) was the dominant and abundant 
species as it accounted for 65% of the collection 
in upstream and 57.85% of the total insect 



Table 1: Variations in the Physico-chemical parameters of Oju awo stream, Federal University of 
Education, Ondo, Nigeria.

Significant difference p < 0.05 *;  p < 0.01**,  p < 0.001***  

 

PARAMETER

S 

               

UPSTREAM  

 

MIDSTREAM  

 

LOWERSTREA

M  

       

        ANOVA  

 Mean±S.d / 

Range  

Mean±S.d / 

Range  

Mean±S.d / 

Range  

    F  P  

Temperature( 
0c)  

29.02±1.49/  

27.15-31.15  

29.72±1.47/  

28.20-32.25  

30.25±1.48/  

28.70-32.85  

6.329  0.0102*  

DO (mg/l)  7.55±0.24/  

7.21-7.94  

7.30±0.28/  

6.88-7.69  

7.16±0.26/  

6.90-7.35  

0.4939  0.6205  

pH 6.82±0.59/  

6.25-7.6  

6.40±0.54/  

5.7-7.0  

6.29±0.58/  

5.5-6.8  

1.408  0.2772  

EC (µs/cm)  462±500/  

130-1055  

243±183/  

100-350  

341±234/  

160-635  

0.562  0.6134  

TDS (mg/l)  307±375/  

76.95-629.23  

144±110/  

58.61-210.21  

204±141/  

94.44-382.53  

0.3956  0.6806  

BOD (mg/l)  1.38±0.15/  

1.20-1.51  

1.3±0.13/  

1.19-1.49  

1.37±0.13/  

1.29-1.47  

0.3043  0.7424  

Calcium (mg/l)  39.43±31.83/  

20.85-72.14  

20.30±1.86/  

18.64-23.07  

19.93±2.32/  

18.64-21.59  

0.7445  0.4929  

Magnesium 

(mg/l)  

6.71±4.26/  

3.74-12.01  

6.48±4.44/  

3.50-8.75  

7.22±3.69/  

3.62-10.51  

1.984  0.1744  

Water Hardness  125.30±85.50/  

69.31-215.56  

72.94±17.27/  

60.97-84.23  

76.09±16.25/  

65.15-96.14  

1.039  0.3796  

Nitrate (mg/l)  0.99±0.45/  

0.66-1.73  

0.91±0.30/  

0.60-1.25  

0.70±0.32/  

0.56-1.16  

0.7397  0.495  

Phosphate 

(mg/l)  

0.13±0.00/  

0.00-0.13  

0.13±0.00/  

0.00-0.13  

0.13±0.00/  

0.00-0.13  

1.255  0.3154  
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Table 2: Composition and relative abundance  of aquatic insects in Oju awo stream, Federal 

University of Eduction, Ondo, Nigeria 

             Taxa Stream Reaches  Total  

 Up stream Mid stream  Lower stream    

        Coleoptera    
Donaciasta sp. 
Neochetina sp. 

        
Amphiops sp.

 

        
Sub total

 

0 
0 

1(1.0%)
 

1(1.0%)
 

1(1.14%)  
0  
0

 
1(1.14%)

 

0  
1(1.85%)  

0
 

1(1.85%)
 

1(0.41%%)  
1(0.41%)  
1(0.41%)

 
3(1.24%)

 

 

       
Hemiptera

 

  

        
Apassus sp.

 

       
Limnogonus sp.

 

  
Limnogonus sp. B

 

       
Tenagogonus sp .

 

      
Mesovelia sp.

 

      
Anisops

 
sp.
 

     
Nychia sp.

 

      
Sub total

 

0
 

65(65%)
 7(7%)

 18(18%)
 0

 3(3%)
 0

 93(93%)

 

0
 

49(55.68%)
 0

 24(27.27%)
 1(1.14%)

 6(6.82%)
 1(1.14%)
 81(92.05%)

 

1(1.85%)
 

26(48.15%)
 0

 13(24.07%)
 0

 6(11.11%)
 0

 46(85.19%)

 

1(0.41%)
 

140(57.85%)
 7(2.89%)

 55(22.73%)
 1(0.41%)

 15(6.20%)
 1(0.41%)

 220(90.91%)

 

 

     

Odonata

 

  

    

Ceriagrion

 

sp.

 

    

Pseudagrion sp.

 

    

Orthetrum sp.

 

    

Palpopleura sp.

 

    

Trithemis

 

sp.

 

    

Agriocnemis

 

sp.

 

     

Sub total

 
Total

 

0

 0

 0

 1(1%)

 4(4%)

 1(1%)

 
6(6%)

 
100

 

0

 1(1.14%)

 0

 0

 5(5.68%)

 0

 
6(6.82%)

 
88

 

1(1.85%)

 1(1.85%)

 1(1.85%)

 1(1.85%)

 3(5.56%)

 0

 
7(12.96%)

 
54

 

1(0.41%)

 2(0.83%)

 1(0.41%)

 2(0.83%)

 12(4.96%)

 1(0.41%)

 
19(7.85%)

 
242

 

 

 

 
Figure 2: Variations in the physico -chemical parameters of Oju awo stream, Federal University 

of Education, Ondo, Nigeria.

0

50

100

150

200

250

300

350

400

450

500

T
E

M
P

E
R

A
T

U
R

E

D
O pH E
C

T
D

S

B
O

D

C
A

L
C

IU
M

M
A

G
N

E
S

IU
M

W
A

T
E

R
 H

A
R

D

N
IT

R
A

T
E

P
H

O
S

P
H

A
T

E

UPPER

MIDDLE

LOWER

131



Figure 3: Abundance of aquatic insects (Orders) in the three reaches of Oju-awo stream, 
Federal University of Education, Ondo, Nigeria.

Figure 4: Diversity (Order) of aquatic insect orders in Oju-awo stream, Federal University of 
Education, Ondo, Nigeria.
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Table 3: Mean abundance of aquatic insects in Oju awo stream, Federal College of 

Education, Ondo, Nigeria.  

 

Taxa  

 

Upstream  

 

Midstream  

 

Lower stream  

 

KRUSKAL-WALLIS  

    H  P  

Donaciasta sp  

Neochetina sp  

Amphiops  

Apassus sp.  

Limnogonus sp  

Limnogonus sp. B  

Tenagogonus sp  

Mesovelia sp  

Anisops sp  

Nychia sp  

Ceriagrion sp  

Pseudagrion sp  

Orthetrum sp  

Palpopleura sp  

Trithemis sp  

Agriocnemis sp  

0  

0  

0.17±0.4  

0  

10.83±4.45  

1.67±2.86  

3.00±1.41  

0.17±0.41  

0.50±0.55  

0.17±0.41  

0  

0  

0  

0.17±0.41  

0.67±0.52  

0.17±0.41  

0.17±0.4  

0  

0  

0  

8.17±3.11  

0  

4.33±3.39  

0  

1.00±0.89  

0  

0  

0.17±0.41  

0  

0  

0.83±0.72  

0  

0  

0.17±0.4  

0  

0.17±0.4  

4.33±1.51  

0  

2.17±1.47  

0  

1.00±0.89  

0  

0.17±0.41  

0.17±0.41  

0.17±0.41  

0.17±0.41  

0.50±0.55  

0  

0.7895  

0.7895  

0.7895  

0.7895  

5.871  

0.7895  

12.09  

0.7895  

10.69  

0.7895  

0.7895  

1.263  

0.7895  

3.111  

10.73  

0.7895  

0.9777  

0.9777  

0.9777  

0.9777  

0.3I89  

0.9777  

0.03353*  

0.9777  

0.5788  

0.9777  

0.9777  

0.9387  

0.9777  

0.6829  

0.05711  

0.9777  

 

 

Table 4: Diversity and taxa richness indices of aquatic insects in Federal University of 

Education, Ondo, Nigeria.  

 Upper-stream  Middle-stream  Lower stream  

Taxa Richness  

Abundance  

Simpson (1-D)  

Shannon Index (H)  

Margalef  

Evenness_e^H/S  

8  

100  

0.5374  

1.147  

1.52  

0.3936  

8  

88  

0.6072  

1.23  

1.563  

0.4276  

10  

54  

0.6927  

1.543  

2.256  

0.4677  

 
DISCUSSION

The results of the physico-chemical analysis of 
Oju awo stream compared favourably with 
values reported for studies in similar 
waterbodies in the Afrotropical region such as 
Oku et al. (2014), Adu et al. (2019) and Amusan 
and Balogun (2019) and Komolafe and Imobe 
(2022).
 Variations in physico-chemical parameters 
have been identified as an  important factor that 
potentially determines the distribution pattern 
of insects in water bodies. Although, there were 
observed differences in the physico-chemical 

parameters in the three reaches of the stream, 
however the variations did not vary statistically 
(p > 0.05). Except for the water temperature 
which showed significant difference (p < 0.05) 
in its values across the three reaches of the 
stream, the other parameters were not 
significantly different. This suggested that the 
reaches of the stream were not widely different 
in terms of their water quality.  The values 
obtained fell below the permissible limits for 
aquatic life as prescribed by the World Health 
Organization WHO (2022). 
The observed relatively higher conductivity 
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values especially in the Upstream could be 
attributed to high water temperature and low 
flow rate due to direct dumping of domestic 
refuse at this section of the stream. The refuse 
dump blocks the flow pathway of the stream 
and prevents the water from flowing freely.  
Low flow rate aids accumulation of salts and 
minerals in rivers (Paramita, 2015) while high 
temperature increases solubility and ionic 
mobility as ions are known to move faster in 
warmer water (Sergum et al., 2022). According 
to Buchwalter (2019), the temperature of water 
temperature is a major factor that limits the 
quality of life and habitats and ultimately 
determines the density and community 
structure of aquatic insect. Nnoli et al. (2019) 

o
reported that for every 1 C increase in 
temperature, conductivity will rise by 1.9%. 
Similarly, temperature affects the amount of 
dissolved oxygen available in a particular water 
body. Increased water temperature helps gas 
and water molecules to gain more energy, thus 
breaking weak molecular bond between 
oxygen and water molecules and this lead to 
reduction in the concentration of DO in a 
particular waterbody (Aronne, 2021). As such, 
the observed variation in the concentration of 
DO along the reaches of the stream might have 
been brought about by the significant 
differences in the temperature of the water 
along the three reaches of the stream (Sergum et 
al., 2022).  
Deteriorating physico-chemical characteristics 
of water have been known to be one of those 
factors that determines the species composition 
and structure of assemblages of insects in 
freshwater ecosystem (Arimoro et al., 2015). 
As such, the high Water temperature, EC, BOD 
and TDS in this study indicated a distressed 
wa te rcourse .  Th i s  i s  a t t r ibu tab le  to 
uncontrolled anthropogenic influences on the 
stream. The low DO concentration in the three 
reaches of the stream was also an indication of 
the presence of pollution loads in the 
waterbody. Refuse dumps and run-off from 
nearby agricultural land may suggest the likely 
sources of the pollutants in the water. 
The insect taxa recorded in this study have been 
previously reported  in similar waterbodies in 
tropical inland waters such as Yapo et al. 
(2013), Nasiruddin et al. (2014) and Amusan 
and Balogun (2019). However, abundance and 
diversity of the insects in this study is quite low 
when compared to what has been reported for 

some previous studies conducted in similar 
waterbodies (Barman and Gupta, 2015; 
Akamagwuna et al., 2019, Ogidiaka et al., 
2021). 
Hemiptera   dominanted the insect collection 
and was the most abundant taxa as it constituted 
about 50% of the entire insect collection. This 
Order was fairly represented in the three 
reaches of the stream but the highest number 
was recorded in the Upstream while the least 
was recorded in the Lower stream. Dominance 
and abundance of Hemiptera have been 
reported in studies such as; Naranjo et al. 
(2010), Prakash and Verma (2020). The 
abundance of Hemiptera in this study may be 
attributed to availability of good quality food 
and suitable oviposition sites provided by 
aquatic vegetation (Arimoro et al., 2015). 
Many species in the Order Hemiptera feed 
majorly on mosquitoes. The abundance of 
mosquito larvae due to slow flow rate of the 
stream provides choice food materials for the 
Hemipterans. The modified body structure of 
most Hemiptera species also conferred on them 
a great ability to survive in a diverse  habitats 
(good and polluted waterbodies). For instance, 
water skaters have tiny hairs on their feet with 
which they can trap air. As such, they can stay 
and walk on the surface of water taking 
advantage of the atmospheric air without 
necessarily depending on dissolved oxygen in 
water. This implies that Hemiptera can thrive in 
aquatic environments with low amount of 
dissolved oxygen. 
Odonata was the order with the second highest 
abundance and was recorded across the three 
reaches of the stream. Odonates have been 
known to be tolerant species and have ability to 
withstand disturbed waterbodies with their 
good adaptation potentials (Adu et al., 2019). 
The fairly abundance of Odonata in this study 
may be attributed to the variation in their 
feeding styles and the presence of abundant 
riparian vegetations which provide oviposition 
sites for  members of Odonata (Arimoro et al., 
2015). 
It is worth noting that sensitive insect species 
especially members the EPT group were totally 
absent in this collection. The members of the 
EPT complex are highly sensitive insect species 
which are found predominantly in good water 
quality with considerably high concentration of 
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dissolved oxygen. The absence of these highly 
sensitive insect species suggests traces of 
pollution in the stream. 
Diversity indices showed that the stream is 
distressed. The diversity (as indicated by the 
diversity indices) in the stream is relatively low.  
The average Margalef value obtained for the 
three reaches of the stream is considerably low 
and less than 3. As it has been previously 
reported by Lenat et al. (1980),  Margalef index 
value that is greater than 3 is suggestive of a 
clean water condition while values less than 1 
may suggest polluted waterbody. However, the 
average value indicated by Margalef is 1.78. 
This implied that there was a moderate amount 
of pollution in Oju awo stream as at the time the 
study was carried out. 

CONCLUSION
This study has shown that the health of the 
water body of Oju awo has been compromised 
as revealed by the abundance of pollution 
tolerant species, poor water quality and 
structural assemblage of aquatic insects. The 
absence of sensitive insects' species in the 
orders Ephemeroptera, Plecoptera and 
Trichoptera (EPT) and the low Margalef's index 
value further indicated deteriorating water 
qual i ty  condi t ions .  The uncontrol led 
anthropogenic activities around the stream had 
contributed to the pollution load in the stream. 
Stringent regulations to control anthropogenic 
activities around the stream in order to enable 
the stream sustain the provision of desired and 
valued ecological  services should be 
encouraged. 
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