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Introduction 

In these days and age the need to 
create a conducive and safe environment 
for human habitation has become a major  
issue. Presently, there is a wave of 
environmentalism sweeping through the 
world. It will therefore, be considered a 
minus to any people at this time, to be left 
at the backstage of unhealthy and unsafe 
environment. Many factors determine an  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ideal environment. Some of them include 
good housing and living environment, 
healthy socio-ecological environment, 
good and viable natural system, and well 
planned community layout that is free from 
wastes, pollution and agents of diseases. 
Throughout history, changes in the 
environment have presented new threats to 
human health. When humans lived in small 
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Abstract 
The impact of the vectorial activities of mosquitoes in our 
environment is global. They not only transmit diseases but interfere 
with our leisure and recreation by their annoying buzzes. In Nigeria as 
well as in Urban Sapele in Delta State, Malaria, a disease transmitted 
by a species of mosquito has clinical primacy over other diseases 
clinically diagnosed and treated. A research work was therefore 
conducted in urban Sapele to study mosquito population dynamics 
and the environmental variables which could possibly determine their 
distribution in the city. Five areas were sampled out for the research. 
The environmental variables (EVs) of the water body which include 
habitat types, water transparency, pH and distance from nearest house 
within the studied sites were measured. On the other hand the outdoor 
population densities of mosquitoes were also estimated in five 
different nights using an electronic mosquito killer. Following some 
parameters, the five locations yielded EV values of 14, 10, 20, 22 and 
22; with a corresponding total mosquito population of 104, 95, 163, 
202 and 245. There was a positive correlation between the Mean 
population of the insects and the number and quality of the EVs 
present in the studied sites. The findings in this work underscore the 
need for more proactive steps and campaign to make our urban 
environments healthier; with our behavior geared towards 
sustainability-even in the face of incessant urbanization.       
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tribal groups, the effects of any new 
communicable diseases were probably 
limited by the small size and relative 
isolation of the group. Growing 
populations create new environmental 
demands. For example, if new land opened 
up for housing developments contains 
wetland areas, this can expose new 
residents to mosquito-borne diseases 
(NSWG, 2003).  
       Mosquitoes happen to be one 
major environmental concern of people 
world -wide. The impact of the vectorial 
activities of mosquito – a dipteran insect of 
the family culicidae is one of a global 
concern. They not only transmit diseases 
but interfere with our leisure and recreation 
by their annoying buzzes (Ighere, 2003). 
Over 25000 species of the insect are 
known world wide. However, only three 
genera (Anopheles, Culex and Aedes) are 
of medical importance. (Floore, 2002). 
Malaria fevers are essentially transmitted 
by the Anopheles mosquitoes. Various 
species of the Aedes transmit yellow fever 
and Dengue fever. The Culex species are 
vectors of Encephalitis and filariasis. Of all 
the diseases transmitted by the medically 
important mosquitoes, malaria is most 
worrisome. It is estimated that every year, 
malaria infects about 300 million people. 
(Nolan, et al 2002). Ironically, a more 
recent data showed that malaria kills at 
least 300,000 Nigerians out of the 
estimated 1million persons that die in the 
world yearly as a result of malaria. Out of 
the 300,000; 821 die daily while 34 
malaria-related deaths are recorded every 
hour in the country. Malaria is mostly 
responsible for infant and maternal 

mortality. Children below the ages of 0-5 
years are worst affected as malaria kills 
one out of every four children that die in 
Nigeria.  Eventually, Nigeria loses N132 
billion to malaria every year (Fred, 2008). 
                Malaria parasite transmission 
depends on the availability of competent 
mosquito vectors (Omumbo et al, 1998). 
Malaria transmission is also dependent 
upon many hydrology – driven ecological 
factors that directly affect the vectorial 
competence, including the presence of 
suitable habitats for the development of 
anopheline larvae (Kengluecha et al, 
2005). These ecological factors which 
facilitate the vectorial abundance are also 
called environmental variables. They are 
the prevailing environmental conditions 
relative to the area in question. These 
include water depth, PH, water surface 
area, distance to the nearest house, canopy 
coverage, surface debris coverage, algal 
coverage, emergent plant coverage, 
turbidity or water transparency, habitat 
type and substrate type. Habitat types 
included animal footprints, pond, and 
water tank and tyre track e.t.c.  The work 
of Minakawa et al, (1999), suggest that the 
abundance of anopheline larvae may be 
determined by many variables with each 
contributing a small effect.  The work of 
Robert et al, (1998), also confirmed the 
fact that the occurrence and abundance of 
An. Arabiensis larvae in permanent 
habitats… are determined by many 
physicochemical and biological variables. 
        It is necessary to sensitize the 
general population—especially in urban 
areas to these factors if we must curtail the 
effects of malaria and mosquitoes in our 
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communities. This is because of the fact 
that most larval habitats in the urban areas 
are man made. And that in an urban 
environment Anopheles sp. mosquitoes 
adapt to new breeding sites created by 
urbanization, and hence their ecology 
might differ from rural settings (Chinery, 
1984). 
         This paper is the result of a 
scientific research conducted in urban 
Sapele in Delta state to correlate the 
distribution of mosquitoes and some of the 
environmental variables peculiar to the 
region that favour their abundance. The 
intention is to use the findings not only to 
forecast the population dynamics of these 
disease vectors but to curtail their vectorial 
activities.  
 

Materials and Methods 
Study Area 
       This research was conducted in Urban 
Sapele—a major city in Delta State. Sapele 
is located in almost the West end of Delta 
State in Nigeria. It is the headquarters of 
Sapele Local Government Area (One of 
the 25 Local Government Areas) of Delta 
State. It lies between Latitudes 04N and 
06N and Longitudes 04E and 06E and has 
an average annual rainfall of between 
2000ml – 3000ml. (Ighere, 2004). It shares 
a dual vegetation belt–the swampy forest 
and the rainforest. The normal rainfall 
occurs between March and October. But it 
peaks around September and early October 
after the usual August break.  The 
population of Sapele L.G.A is 171,888 
persons according the 2006 census. Sapele 
being the only major city in the districts 
account for over 50% of this figure. (NPC, 

2006).  Of all illness clinically diagnosed 
at the Sapele Central Hospital, malaria 
episodes rank the highest. Records showed 
that of 585 cases in a particular period, 385 
were adults and 210 children. Of the 385 
adult cases, 285 were females (SCH, 
2008). Sapele is essentially a heterogenous 
community.  The populations are engaged 
in both formal and informal economic 
activity. According to records and the old 
map of the city collected from the office of 
the Sapele urban APO (Area Planning 
Officer), the city was planned in the 
colonial era. Presently things have 
changed. The present structural status of 
the city is at the instance of the day to day 
economic development. 
 

Study Procedure 
        The field work was conducted in five 
sampled areas in urban Sapele between 
March and May 2008. They were 1. 
Ugbeyiyi axis, 2. Nikoro Estate, 2.Abeke 
road axis, 3. Urban Area and 5. Oguanja. 
The following were done in each study 
site. The aquatic habitat types were 
recorded both by features and numbers. 
The depth, water transparency, and pH of 
the standing water body were recorded, 
two days after a heavy downpour. (See fig. 
I) The distance of the drainage system 
from the house was also measured in 
metre. (See fig. II) Each study site was also 
visited five times to ascertain the mosquito 
population in them. This was done 
outdoors, between 7.00pm and 8.30pm 
local time when the early biters come out 
for blood meal.       
Fig. I: A turbid and stagnant drainage 
system; and fig. II: the researcher taking a 
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measurement over another slow moving 
water in an already deteriorated gutter—all 
in urban Sapele. 
 
 
 
 
 
 
 
 
 
 
 
 
           Fig. 1 
 

Fig. 1 
 
 
 
    
 
 
 
 
        
 
 
 
 

Fig. II 
 

A residential compound was used 
after obtaining an informed permission 
from the house-owner. The researcher 
spends on the average of twenty minutes 
only on a particular study site. The 
researcher or any volunteer tenant sits still 
in a dark outdoor place and waits for early 
night biters. Attracted and cued by body 

odour trail, the blood-seeking mosquitoes 
swarmed around the host. And electronic 
mosquito killer bat was waved around the 
experimental host (in an up-down and 
circular manner) at the interval of 2-3 
minutes. A spark signified the 
electrocution of a mosquito. Counts were 
made and recorded. 

The data collated from the habitat 
types as well as the mosquito population 
assessments were statistically represented 
with tables, graphs and significant tests.  
 
Results 
 

Features of the Habitat Types 
          The habitat types found in the 
sampled sites were tabulated according to 
their features (qualitatively) and numbers 
(quantitatively) in table I. The following 
keys were used to grouped the habitat 
types 
 Running water (RW)—streams, 

rivers, gullies etc. 
 Transient water (TW)—flooded 

areas, snow pools, ditches (burrow 
pits) drainage culvert (gutter). 

 Permanent water (PW)—water 
swamps, style, water surrounding 
tree roots e.t.c. 

 Containers or outdoor water 
reservoirs (ODWR)— tyres, flower 
pots, garbage cans, recycling bins, 
faucets and air conditioners, rain 
gutters and spouts, animal watering 
troughs, plastic and canvas tarps, 
wheelbarrows, tubs, wading pools 
and boats, pitcher plants, trees holes 
e.t.c. Tree holes and tyres are said to 
provide insulation against the 
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weather; and at such mosquitoes 
species using those habitats are 
becoming more numerous. In this 
study, plantain trees were found to 
provide breeding habitats for 
mosquitoes—especially in locations 
such as Nikoro estate, Urban area 
and Oguanja. 

 
Table I. Five habitat types and their 
environmental variables in urban 
Sapele. 
 

S/n Study 
sites 

  
Habitat      
  Types 

     Water  Features No. of 
habitat 
types Per 
unit  Area 

Distance to the 
nearest house 

Estimat
ed  
No. of 
variable
s 
Per 
Study 
Site 

   Transpa
rency 

Depth pH 

 
1 

Ugbey
iyi 
Axis 

   T W Mediu
m 

20cm 7      2 100m 5 14 

   
ODWR  

Clear Variable 8 Numerous 0.5m 8 

2 Nikor
o 
Estate 

 
  
ODWR 

 
Clear 

 
variable 

 
7 

Many 
Plantain 
trees, tins & 
tyres 

 
0.4m 

 
10 

 
10 

 
3. 

 
Abeke 
Rd 
Axis 

  PW Mediu
m 

30cm 6     1 50m 5  
20 

  TW Foul/ 
dirty 
green 

 10cm  6   Numerous 0.46m 6 

  
ODWR 

Clear Variable 9  Numerous 0.3m 8 

4. Urban 
Area 

  
ODWR 

Clear Variable 9  Numerous 0.25m 11  
22 

  TW  High 15cm 6     Few 0.5m 6 

  PM  High 24cm 6      2 10m 5 

5. 
 

 
Ogu
anja 

  
ODWR 

 Clear Variable 9 Numerous 0.20m 10  
22 

 TW Mediu
m 

11cm 6 numerous 0.30m 6 

 PW Mediu
m 

26cm 7 
   
    

     2 45m 6 

     T o t a l      12                                                                                                                              
88 

 
 
 
 
 
 
 

Table II. Outdoor mosquito population 
collected in five different nights—
7.30pm to 8.30pm local time—from five 
sampled sites in urban Sapele 
 

Study 
sites 

Population Array Total Mean 
Pop. 

 

1.Ugbeyiyi          
Axis 

20 15 26 21 22 104    21  
 

2. Nikoro    
Estate 

15 20 17 19 24 95    19 

3. Abeke 
Rd    Axis 

28 36 40 30 29  163    33 

4. Urban 
Area 

32 45 39 43 43 202    40 

5. Oguanja 41 39 57 63 45 245    49 

 Total 136 155 179 176 163  809    162  

 

 
Figure III: Double bar charts showing 
the mean population density of 
mosquitoes correlated with the 
environmental variables in urban 
Sapele, Delta State. 
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Figure IV: The mean population density 
of mosquitoes correlated with the 
environmental variables in urban 
Sapele, Delta State—in line graph 
 
Habitat Types and their pH Levels 
        The results showed that the pH values 
for the various habitat types were not 
constant. The permanent water (PW) and 
transient water (TW) which were quite 
bigger bodies of water were either weekly 
acidic (pH—6) or neutral (pH—7). The 
outdoor water reservoirs (ODWR) which 
were smaller collections of water in 
garbage  tins, tyres, disposed plastic 
containers etc, were found to be alkaline 
(pH—8 to 9). The plantain trees water 
collections were of neutral pH—7. In 
whichever case, mosquitoes were found to 
thrive in these various waters.  
 
Habitat Types and Environmental 
Variables  
         A total of 88 environmental variables 
were estimated from twelve groups of 
habitat types in this study. From table I, 

higher values were assigned to habitat 
types that are closer to houses. Table I 
showed that a greater percentage of these 
values came from ODWR than TW and 
PW put together. 
 
Discussion 
      The results of this study brought out 
many scientific and environmental facts. 
There is a visible correlation between the 
number of environmental variables and the 
population densities of mosquitoes in all 
the studied sites. This is in agreement with 
Zhou et al, (2007) when they said that 
‘there is a significant autocorrelation in the 
vector population and a significant cross-
correlation between the vector population 
and larval habitat availability’. From this 
research work it is clear that the more the 
number of habitat types the higher the 
population densities of the insect vector in 
that locality. This is graphically 
represented in fig IV.   
        This study also showed that locations 
where ODWR were present and numerous, 
produce higher population of mosquitoes. 
The components of this EV which include 
used tyres, flower pots, garbage cans, 
recycling bins, broken faucets , rain gutters 
and spouts, plastic and canvas tarps, 
wheelbarrows, tubs, wading pools , pitcher 
plants, trees holes e.t.c, can  therefore  be 
regarded as  indices of an environment 
with heavy mosquito infestation. This was 
confirmed by Smith, et al (2004) in their 
work when they said the following: ‘The 
distribution of adult mosquitoes is 
determined by the distribution of larval 
habitat, the distribution of blood hosts. 
Larval habitats and human distributions 
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form a template that determines mosquito 
distributions and the distribution of risk. 
The emergence rate of adult female 
mosquitoes depends predictably on time 
and location. Following emergence, female 
mosquitoes spread into surrounding areas 
seeking blood host; they feed, oviposit and 
then repeat the cycle.  
           Another angle to the facts which 
emerged from this research work is that 
areas with few EVs can still generate 
mosquitoes. From this work Ugbeyiyi and 
Nikoro estate had the fewest EVs; but this 
did not rule out mosquito population. This 
can be explained by Smith et al, (2004) 
when thy said that ‘We assume that 
heterogeneity in larval habitats takes the 
form of differences in quality rather than 
availability of habitats per se.’ The fact is 
that there were many plantain trees in 
Nikoro estate and then many water 
retaining plants in Ugbeyiyi areas which 
provides qualitative breeding sites for 
mosquitoes.     
           This research showed that the pH 
values for all the aquatic habitats studied 
were not the same; and yet mosquitoes 
were found in them. This can be attributed 
to the fact that mosquito species are many. 
Different species are favoured by different 
pH. According to the work of Sattler et al, 
(2004), turbid water with the pH of 7.3 is 
associated with high Culicine larvae; while 
Anopheles sp larvae were found to breed 
in nearly every kind of water 
accumulation. This fact and the 
explanation of the other EVs as they affect 
the population dynamics of mosquitoes in 
urban areas are best summed up in the 
findings of Chinery, (1984); when he said 

that ‘in urban environment Anopheles sp. 
adapt to new breeding sites created by 
urbanization and hence their ecology might 
differ from rural setting.’  
 
Recommendation 
      In the light of the above findings it is 
essential for all stakeholders in both health 
and environmental issues to adopt the 
following. 

1. Town planning should be given its 
rightful place as  our cities expand. 
This will ensure proper a 
sustainable environment. 

2. Effective wastes management 
procedures should be adopted in 
our cities to take care of the ever 
present junks in the forms of tins, 
plastic and disposed tyres. These 
ODWRs have been found to create 
viable breeding habitats for 
mosquitoes near our homes. 

3. Blocked and deteriorating drains 
should be maintained to prevent 
stagnant waters which are veritable 
habitats for positive mosquito 
population. 

4. Systematic plans and programmes 
should be evolved and set in 
motion to exploit the impact of 
EVs and mosquito distributions by 
controlling these insects at the 
sibling level in our cities and 
communities at large. 

5. This concept of a positive 
correlation between EVs and 
mosquito distribution and 
population dynamics should be 
taught in schools and given the 
necessary publicity. This will 
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create some prudence and modify 
the attitude of our city dwellers 
toward the environment.   

   
Conclusion 
      Malaria is a disease of global concern 
today. It is necessary to identify the basic 
source of the problem. ‘Where there is no 
firewood the fire goes out’.   Where there 
are no mosquitoes (Anopheles species) the 
‘fire’ of malaria burden sweeping unabated 
over the globe will be put off or drastically 
checked. The same axiom applies to the 
other medically important species of 
mosquitoes and their related diseases. 
Therefore it is very pertinent that as 
urbanization is also increasing in 
unprecedented rate over Africa, the need to 
sanitize our urban environment should also 
be highlighted. It is necessary to created 
and disseminate the awareness that there 
are environmental variables which we 
create that facilitate the transaction of 
mosquitoes and hence malaria in our 
communities. This will require the 
concerted efforts of all—individuals, 
NGOs, health officials, stakeholders in 
environmental issues and the Government 
of the day; to produce a sustainable 
environment in our urban environment. To 
do this there is the need of not just creating 
much awareness of environment health, 
but pursue the matter vigorously. If this is 
done, the vectorial activities of mosquitoes 
will no doubt be drastically reduced and 
the economic, political, social benefits 
which the high malaria episodes have been 
truncating among us, will be ours to 
celebrate.    
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