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ABSTRACT

This study was carried out to determine the mosquito fauna and their breeding
sites in Abeokuta, an urban town in Nigeria. Seven species were encountered namely:
Aedes aegypti, Anopheles gambiae, Culex andersoni, Cifatigans C decens, Ctigripes
and Eretmapodies chrysogaster, in nine habitats. The sites in which they were
encountered are tyres, domestic (household) containers, ground pools, open drains,
septic tanks, tree-holes, leafaxils, rock pools and dead leaf surfaces. Domestic
containers and tyres were the most common and contributed to most of the breeding
especially those of Aedes aegypti and Culex decens both of which were very plastic in
their breeding habits. An aggressive environmental sanitation program aimed at
effective disposal of these container habitats and other man-made receptacles would
reduce the amount of breeding particularly with respect to Aedes aegypti and
Anopheles gambiae whose vectorial importance in the transmission of yellow fever
and malaria respectively, have long been established.

INTRODUCTION

Mosquitoes have a world-wide distribution. Their distribution is influenced by
both factors of climate as well as those associated with their survival in the aquatic

, environment. Although, all mosquito larvae are aquatic, their habitats are extremely
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variable, ranging from cups of epiphytic and pitcher plants to large pools of water
(Service, 1980). The remarkable aspect of their biology and the part played by adults
as vectors of diseases have taken a prominent position in the study of these insects.
Several studies in Nigeria have shown that many breeding places such as boats, wells,
water pools, rock holes, tree-holes, bamboo stumps, crab holes, pools of muddy
waters, gutters, tyres and various domestic containers act as larval habitats (Dalziel,
1920; Dunn,1927; Kumm,1931; Philip, 1933; Mattingly, 1949; Mellamby, 1950;
Surtee, 1959; Harney, 1960; Service, 1965; Okorie, 1970 and Mafiana, 1989). The
importance of such surveys is the recording of new species in areas where they were
previously thought to be absent, to the disappearance of recorded species due to
changes in developmental, environmental or climate factors (Service, 1966; Mafiana,
1989). Constant prospection of larval habitat! has, therefore, become necessary so as
to document existing and disappearing mosquito fauna, which could provide
information on potential disease vectors and the extent of their geographic distribution

As a result of the fact that urbanisation and development create conditions
conducive for breeding of some mosquito species, and given also the fact that the
mosquito fauna in Abeokuta, are yet to be documented, this' paper presents
information on the species distribution and the habitats utilised.

MATERIALS AND METHODS

Prospection and collection of mosquito larvae:
Larval prospection was carried out in Abeokuta, the capital city of Ogun State,

Nigeria between December, 1992 and December, 1994. Abeokuta is located on
approximately latitude 7 10 N and 3 21 E in the transitional zone between the
tropical rain forest and the derived savannah zone in the south-west of Nigeria. The
city is rocky and reasonably well - drained. The prospection covered all visible
collections of water in all possible breeding places in both rainy and dry seasons. For
sampling ground pools, a plastic dipper was lowered over the water surface and
suddenly scooped to collect larvae. For tree - holes and leaf axils, a pipette was used
to suck up water containing larvae, while in the case of domestic containers, water
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was decanted into a whitish dish for examination. In all, a list of receptacles in which
mosquito larvae were collected was noted as well as the type of larvae found. In large
water bodies, several samples were taken at different parts of the water.

In none of the cases was a serious attempt made to quantify the intensity of
breeding, rather quantification was limited to the number of observations of each
mosquito species in the different habitats. All larvae were stored in 70% alcohol,
sorted and identified by G. T. Okorie, Department of Zoology, University of Ibadan,
Ibadan, Nigeria.

RESULTS

Breeding sites and mosquito species:
Mosquito larvae were collected from a variety of habitats totalling 631 viz:

Domestic containers: They formed the largest number of habitats sampled (38.5%).
Included in this group are clay pots, beverage cans, drums, plastic containers,
head-pans, broken bottles, buckets and flower pots. Many of those in which mosquito
larvae were seen served no useful purpose and thus litter domestic and peridomestic
areas. However, broken bottles were often used as protective devices, on block fences
to prevent unauthorised entry into buildings, and flower pots provided aesthetics to
houses. Six mosquito species were observed to breed in these habitats and of the 241
containers, A. aegypti occurred 226 times (93.7%) C. tigripes 142 (58.9%), C
decens 115 (47.7%), Cfatians 33 (13.6%), C andersoni 28 (11.6%) and A. gambiae
1 (0.4%).
Tyres: These were mainly concentrated around mechanic workshops and those
discarded around houses. 222 observations were made while the mosquitoes occurred
in the following proportions: A. aegypti 200 (90.0%), C decens 200 (90.0%), C.
tigripes 120 (54.1%), C.fatigans 32 (14.4%) and C. andersoni 6 (2.7%).
Ground pools: Ground pools were mainly occasional pools formed by the collection
of rainwater within and around some compounds, particularly on cemented floors of
compounds and fields. After prolonged period of no-rains, they normally dried up.
102 observations were made and the following mosquito species were seen - A.aegypti
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(76.5%), c. decens (66.6%), c. andersoni (54.9%), C. tigripes (47.1%), C. fatigans
(24.5%) and A. gambiae (2.9%).
Open drains: These were not common sites due to the fact that the topographical
location of the city provided natural drainage for most areas, in addition to the
presence of underground drainage. Inspite ofthese, however, a number of open drains
blocked by domestic waste, were found in a number of places within the metropolis.
Of the 12 drainage, C. decens was recorded in 8 observations (66.6%), A. aegypti in 6
(50.0%) and C. tigripes in 4 (33.3%).
Septic tanks: In many modem houses septic tanks were seen. However, the only
ones accessible for prospection were those that had broken down and which were
poorly managed. There was intense breeding of C. fatigans in all. Although, the
larvae of C. decens and C. tigripes were also seen, breeding was not as intense.
Tree holes: These were the least encountered (only two tree holes of Poinciana regia
found in a secondary school compound). The tree holes bred A. aegypti and C.
decens.
Rock pools: During the early dry season, the water level in the main river in the city
(Ogun River) decreases to expose rock surfaces, some of which have depressions that
retained water for a reasonable length oftime. The larvae of A. aegypti were collected
from 3 ofthe 15 (20.0%) of these rock pools.
Leaf axils and dead leaves: In the vicinity of refuse dumps, 5 of the 10 dead leaves
)~ cocoa-yam retained water and bred larvae of A. aegypti. Also, only one of the 22
.eaf axils of the pineapple plants (4.5%) contained the larvae of E. chrysogaster.

The freguency distribution of the different species of mosquito larvae in the
.iifferent breeding habitats is summarised in table 1. A two-way analysis of variance
shows highly significant differences in both the frequency of occurrence within the

I .nosquito species (6, 42 F = 3.15, P = 0.0122), and in the different containers in
!.,.hiCh they bred (7, 42 F = 5.50, P = 0.0002).
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Table 1. Summary of the frequency of mosquito species encountered in the
breeding sites.
HABITATS

SPECIES Domestic Ground Tyres Open Septic Tree Rock Leaf & Dead
container pool drain tank hole pool axil leaf

Aedes 226 78 200 6 0 2 3 5
aegypti ,-

Culex 115 68 200 8 3 2 0 0
decens
Culex 142 48 120 4 3 0 0 0
tigress
Culex 33 25 32 0 3 0 0 0
fatigans

Culex 28 56 6 0 0 0 0 0
andersoni
Anopheles 29 0 0 0 0 0 0
gambiae
Eretmapodites 0 0 0 0 0 0 0
chrysogaster

DISCUSSION

Of all possible and accessible water receptacles searched and examined in order to
determine the breeding places as well as document the mosquito species in Abeokuta
metropolis, .discarded tyres and domestic containers provided the highest amount of
breeding sites. Others often dried up after prolonged. period of no-rain. However,
tyres have been known to retain water for much longer period (Lambrecht, 1971) and
thus contributed to active breeding in both rainy and dry seasons. The large number of
small containers which adorned the domestic and peridomestic areas and refuse dumps
also contributed significantly to mosquito breeding sites. The lack of awareness
among residents of the -status of these containers as potentials sources of mosquito
infestation, as well as in the lowering level of sanitation appears to be characteristics
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of big cities in Nigerian (Mafiana, 1989). A reversal of this attitude will reduce, if not
eliminate breeding through these sources.

Although, ground pools were transient and mainly limited to the rainy months,
they bred along with domestic containers, the largest number of species (six) with
respect to variety (Table 1). Other breeding sites had between one and five species.
In all, however, only seven species were encountered with A. aegypti being the most
ubiquitous, using almost all available sites. The plasticity in breeding behaviour of A.
aegypti has long been observed in several studies in Lagos (Dunn, 1927; Philip, 1933;
Mafiana, 1989), and Thadan (Okorie, 1970), and this ability to breed in a variety of
habitats, particularly small containers is thought to be partly responsible for its
success. This study also showed that C. decens is adaptable to breeding in different
sites as with A.aegypti. However, unlike A. aegypti, the epidemiological importance
of C. decens is not known. Other mosquito species were of less significance in the
variety of breeding habitats seen. It is note worthy, however, that C. fatigans were
very numerous in the septic tanks probably due to the high organic content of the
environment (Service, 1966 and Mafiana, 1989). The paucity of forest species and
tree-hole breeders is not surprising as the city has lost most of its trees due to
urbanisation and development. Consequently, only species which are adaptable to
small containers have become the dominant species. Reports of occasional outbreak of
yellow fever have been made in recent times in Nigeria. Furthermore, malaria is a
common feature in the country. Both diseases are known to be transmitted by the
mosquitoes, A. aegypti and A. gambiae respectively. The pre-ponderance of these
habitats and their contribution to mosquito breeding underscores the need for effective
campaign to keep the environment clean of all forms of water receptacles so as to
reduce mosquito breeding and the potential for mosquito-borne diseases.
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