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ABSTRACT

Black flies, vectors of Onchocerca volvulus, are
known to colonize fast flowing sections of rivers.
A study on aspects of ecology of immature forms
of black flies was conducted at River Mada. Lar-
vae and Pupae of the Genus: Simulium were
prospected on natural substrates found at vari-
ous water currents along the course of the river
over a 12-month period. Larvae of six species
and pupae of three species were identified colo-
nizing different substrates in the river. A total of
443 larvae and 142 pupae were collected, and the
peak month of collection was April. 405 (91.4%)
larvae were identified as S. damnosum sl while
38 (8.6%) comprised S. adersi, S. hargreavesi, S.
cervicornotum, S. bovis and S. vorax. 110 (77.5%)
of the pupae collected were S. damnosum sl
while 32 (22.5%) were S. adersi, and S. har-
greavesi. The larvae unlike pupae appeared to
be non discriminatory in substrate colonization
and current preference. Paucity of the popula-
tion of immature forms is observed and attrib-
uted primarily to scarcity of suitable substrates
and other factors also discussed herein.

Keywords: Black Flies; Colonization; Immature
Forms; Mada River; Relative Abundance;
Substrates

1. INTRODUCTION

Black flies (Simulium damnosum sl) are the principal
vectors of Onchocerca volvulus, the causative agent of
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river-blindness disease (onchocerciasis) in Nigeria and
other West African countries [1-3]. The flies breed in
fast flowing well oxygenated rivers and streams which
are numerous in Nigeria [2]. Besides acting as vectors of
human onchocerciasis, black flies are important pests of
livestock responsible for much economic losses in ani-
mal production through their bites and disease transmis-
sion [4,5].

Two forms of river-blindness disease are known to
occur in Nigeria. These are the savanna and forest types
of the disease. The difference between the two types is
the dominant specie of the vector and the strain of the
parasite that is transmitted in each ecological zone [6].
Epidemiological studies have shown that the savanna
form is characterized by blinding disease, while the for-
est type is less blinding but presents with onchocercal
skin disease. In view of this, and the fact that communi-
ties close to rivers and streams that support the breeding
of black flies are usually more affected by the biting
nuisance and infection [7,8], it becomes requisite to have
a good knowledge of the distribution of the vectors for
better understanding of the epidemiology of onchocerci-
asis in different endemic areas of the country.

Since the early reports on the distribution of breeding
sites of black flies in Nigeria [2] several other reports
have emerged from different ecological zones [9-11]. The
river systems and large streams descending the Jos pla-
teau are known to support different species of black flies
[9,10,12]. This is resulting from suitable micro-environ-
ments enhanced by the fast flow and turbulence created
as the water flows down the rocky embankment down to
the lowland plateau. It is also due to abundant suitable
natural substrates which the immature forms of the vector
colonize [13,14]. The ecological distribution of breeding
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sites of black flies is determined by the availability of
fast flowing water body, presence of suitable substrates
and levels of pollution in the ambient environment. Sev-
eral factors which affect the population of immature
forms of the vectors, and the physico-chemical properties
of their aquatic habitats are well reviewed [9,15]. Those
that have greater influence include substrate availability,
water velocity and pH of the water among many others.

As a step towards the determination of the risk status
of communities and settlements along Mada River, the
population dynamics and relative abundance of immature
forms of black flies colonizing natural substrates in the
river was investigated prior to a full entomological study
of the activity of S. damnosum sl in the area.

2. MATERIALS AND METHODS

The study was conducted in a segment of Mada River
at kilometer 12 along Akwanga-Keffi-Abuja road. The
Mada River is perennial with its head waters coming
from the edges of the Jos plateau. The river flows down
the embankment of the high plateau to the lowland plain
in Nasarawa state, before it discharges into River Benue.
Like most rivers in the lowland areas of the plateau, the
river floor is characterized by few obstructing rocks and
long stretches of alluvial deposits. This brings about few
rapids and less turbulent water flow. The fringing vege-
tation along the banks of the river provides intermittent
shades and consists of the savanna-forest mosaic type.

Search for breeding sites and immature forms of black
flies were conducted upstream from the bridge at kilo-
meter 12 along Akwanga-Keffi-Abuja road. The down-
stream part of the river was prone to pollution due to
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human activities. Immature aquatic larvae and pupae of
black flies were prospected for on natural substrates along
the river. The exercise was conducted monthly for twelve
months. Larvae and pupae were picked out from sub-
strates with fine forceps and placed into glass tubes con-
taining 80% alcohol solution. Materials collected from
different substrates were so differently preserved before
transportation to the laboratory for microscopic examina-
tion and identification. Only the matured larvae (showing
dark gill spots) and pupae (with defining plastron gills)
were identified. The keys of [16,17] were used for iden-
tification of the larvae and pupae respectively. The river
flow rate was estimated in the absence of a Pitot tube by
the “float” method. The time taken for a cork float to
cover a distance of two meters (one meter before and
after an identified substrate) was determined using a stop
watch. This was repeated three times, and the average
distance in meter per second was determined.

3. RESULTS

Figure 1 shows the monthly abundance of larval popu-
lations of black flies in Mada River. A total of 443 ma-
ture larvae were collected and identified. S. damnosum sl
constituted 90.3% of the population in river Mada. The
other species include S. adersi (5.9%), S. hargreavesi
(2.5%), S. bovis (0.7%), S. vorax (0.5%) and S. cervi-
cornotum (0.2%). Peak periods of larval abundance for
the dominant specie (S. damnosum sl) were recorded in
the months of April (38.1%), December (17.6%) and
January (15.6%). No larvae were picked in the months of
July and August.

Table 1 shows the natural substrates available and
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Figure 1. Monthly abundance of black fly larvae in Mada River, North Central Nigeria.
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Table 1. Substrate colonization of black fly larvae in Mada River.

Type of substrate (% colonization)

Black fly species

T/leaves S/leaves S/dw/B Total
185 123 92 400
S. damnosum sl
(46.3) (39.8) (23.0) (100)
S. adersi o 9 8 26
' (34.6) (34.6) (30.8) (100)
S. hargraeversi 6 0 ° 1
-harg (54.5) (0.0) (45.5) (100)
. 1 2 0 3
S. bovis
(33.3) (66.7) 0.0) (100)
5. vora 2 0 0 2
.V X
(100) (0.0) (0.0) (100)
S. cervicornotum L 0 0 L
. VI u
(100) (0.0) (0.0 (100)
204 134 105 443
Total
(46.1) (30.2) (23.7) (100)

Key: T/leaves = Trailing leaves; S/leaves = Submerged dead leaves; S/dw/B = Submerged dead wood/Branch.
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Figure 2. Monthly abundance of black fly pupae in Mada River, North Central Nigeria.

Table 2. Substrate colonization of black fly pupae in Mada River.

. Type of substrate (% colonization)
Black fly species

T/leaves Slleaves S/dw/B Total

S. damnosum sl 44 44 22 110
(40.0) (40.0) (20.0) (100)

S. adersi 0 0 33 33
(0.0) (0.0) (100) (100)

S. hargraeversi 1 0 0 1

(100) 0.0) (0.0) (100)

Total 45 44 55 144
(31.3) (30.6) (38.2) (100)

Key: T/leaves = Trailing leaves; S/leaves = Submerged dead leaves; S/dw/B = Submerged dead wood/Branch.
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colonized by black fly larvae in river Mada. Trailing
leaves (46.1%) were the most colonized substrates, fol-
lowed by submerged dead leaves (30.2%) and submerged
dead wood and branches (23.7%). Grass and shrub roots
exposed in water as well as rocks partially covered by
flowing river were not colonized by black fly species. S.
damnosum, S. adersi, S. hargreaversi, S. vorax and S. cer-
vicornotum showed more preference for trailing leaves
while submerged dead leaves were more preferred by S.
bovis.

Figure 2 shows monthly abundance of pupae in the
study area. A total of 144 pupaes were collected consist-
ing of S. damnosum s | (76.4%), S. adersi (22.9%) and S.
hargrevesi (0.7%). More pupaes were collected in the
month of April (25.0%) and less in October (0.2%) No
pupae species were found in the months of June to Sep-
tember.

Table 2 shows the pattern of substrate colonization by
pupae in river Mada. More pupaes colonized submerged
dead wood and branches (38.2%) and trailing leaves
(31.3%). The pupae of S. damnosum and S. hargreaversi
showed preference for trailing leaves while those of S.
adersi preferred submerged dead wood and branches.
The pupaes that were present did not attach on either
roots or rock surface. No immature stages were collected
in June and July due to inaccessibility of the river bank
in those months. The river flow rate in the months col-
lections was made ranged between 0.7 m/s and 1.6 m/s.

4. DISCUSSION

The presence of larvae and pupae on substrates in
Mada River is an indication that the river supports
breeding of black flies include the medically important S.
damnosum sl. Our observation corroborates earlier ob-
servation [2,11]. Immature forms (larvae and pupae)
were present in all the months prospection was made.
Excessive over flooding and fast flow of the river made it
very unsafe for prospecting in the months of July and
August. However, the absence of record of larvae and
pupae in both months does not translate to inactivity of
the vector in the river because adult fly activity has been
reported elsewhere in the same months [18,19].

Altogether, immature forms of six species were found

in the river colonizing some of the available substrates. S.

damnosum sl, the known vector of onchocerciasis was
the most dominant specie in each month. The adults of
this specie were similarly found to be dominant at Ogun
River but with low vectoral capacity [20]. Larvae and
pupae belonging to this specie colonized three of the
natural substrates viz, trailing leaves, submerged dead
leaves and wood. Roots and rock surfaces were not colo-
nized by the specie. The non-colonization of both sub-
strates could be attributed to the perennial nature of the
river which consistently covers other substrates in the
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river all year round. Unlike annual river systems where
the water level gets very low and almost dries out at the
peak of dry season and immature forms are seen over-
crowding any covered substrates in the water such as
roots (personal observations).

S. adersi was the next common specie in the river.
This specie and the others (S. hargrevesi, S. cervicorno-
tum, S. bovis and S. vorax) are however not of any hu-
man medical importance. More pupaes were found after
the months of rain. This could be due to mild water cur-
rents that ensured. This period marks the beginning of
hot weather which affects water temperature and enhance
development of immature stages [21]. Only three pupae
species of the six larvae species were seen. These were S.
damnosum sl, which colonized all the three substrates, S.
hargreavesi found only on trailing leaves and S. adersi
which colonized both submerged dead leaves and wood.

The notable paucity of immature black flies in the
river stems from flooding and overflowing of the river in
the months of rains which results in covering most of the
natural substrates [19,22]. Ovipositing becomes affected
due to the limited substrates that are still available for the
deposition of eggs, attachment of hatching out larvae and
developed pupae. In a different study carried out in the
same river [9], a total of eleven species of immature forms
were found. The species were however collected from
both natural and artificial substrates. Hence paucity of
substrates in River Mada is also contributory to the few-
ness and clustering of different species and different
aquatic life stages of the vector on the limited substrates
available.

By River Assop on the high plateau in central Nigeria,
pupae of black flies show preference to round smooth
substrates in the form of strips and strings [23]. Also a
study on natural substrate colonization [13] revealed that
pupae have high affinity to grass substrates. Very few
grasses are available in the river for possible colonization.
Another possible cause for the observed low population
of aquatic forms is parasitism which has been reported in
the river [18]. It was observed that immature forms espe-
cially larvae were highly parasitized by Microsporidia
species and Mermithids.

Considering the low population of immature S. dam-
nosum sl observed in this study, it is important to know
whether this translates to lower onchocerciasis risk in the
communities along the river. The confirmation will there-
fore be through further study of transmission and epide-
miology within the communities.
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