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ABSTRACT. Studies on some aspects of the bionomics of Simulium damnosum s. l. (Diptera:
Simuliidae, L.) were conducted in Oregbeni, Benin City, Edo State, Nigeria, from 06:00h-
18:00h between March and October 2009. Human bait was used for collections: Biting cycle,
biting rate, seasonal abundance, biting site preference on host and spatial variation in biting.
intensity were investigated. A total of 4372 adult female S. damnosum were caught. The daily' .
biting cycle showed a bimodal peak, the first was 1O:OOh- 12:00h, while the second was 14:00h-
16:00h. The highest monthly biting rate (MBR) of 6254.3 was recorded in March, a dry season. .

period. The annual biting rate (ABR) was 32182.4. More flies were caught during the rainy
season (66.4%) than during the dry season (33.7%). There was a significant variation (D= 0.171;
P< 0.05) in biting site preferences on hosts; there were fewer bites on hands, 139 (37.9) bites per
person per day, and legs, 228 (62.1) bites per person per day. There was also a significant
variation (D = 0.158; P < 0.05) in biting intensity in relation to distance from the river; intensity .".
was highest at 300-400metres from river.

INTRODUCTION

The blackfly, Simulium damnosum s. 1. is the
vector responsible for the transmission of the
causative organism of onchocerciasis also
known as river blindness - the world's second
leading cause of blindness (WHO, 2009). The
disease is caused by a nematode, Onchocerca
volvulus that can live up to fifteen years in the
human body. The disease is characterized by
intense itching, lichenification, and fissuring
of the skin, occurrence of nodules, and in the
worst cases, irreversible blindness. Although
onchocerciasis does not directly lead to death,
its social, economic, and clinical
manifestations are considerable (Kabera,
1976).

*Correspondence author;
E-mail: aigbodif@yahoo.co.uk

The disease is most prevalent in sub-
Saharan Africa but is also prevalent in Central
and SouthAmerica, and the Arabian Peninsula
(Kabera, 1976). Since its discovery, different
campaigns have been launched against the
disease such as the Onchocerciasis Control
Programme, African Programme on
Onchocerciasis Control, etc. with the help of
World Health Organization, World Bank,
N on-Governmental Development
Organizations, donor agencies, and
governments of several nations.

It affects about 17 to 18 million people in
37 countries of the world, with ~123 million
people being at risk of infection (WHO, 1997).
Blacklock (1926) discovered that in West
Africa, was the vector for Onchocerca.
volvulus, the causative organism of human
onchocerciasis. With current fmdings, it has
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been established that onchocerciasis is
widespread in Nigeria and the country has the
highest number of cases, about a third of the
global prevalence (Edungbola, 1991), seven
million people are infected, with 1.5 million
blind and about 40 million at risk of the
infection, (Nwoke, 1990).

Presently, there is paucity of information
on the status of the vector and the disease in
Oregbeni community in Benin City, despite
the presence of the blackfly. The scope of this
present study was to determine the seasonal
abundance, biting cycle, rate and intensity of
Simulium damnosum in Oregbeni area of
Benin City.

MATERIALS AND METHODS

StudyArea
Oregbeni lies on latitude 6°20'60N and
longitude 5°40'OE, at an altitude of74m above
sea level. The topography of the village is
lowland with no solid rock features. The soil is
compact red laterite that is washed into the
Ikpoba River during heavy rainfall. Oregbeni
has a tropical climate characterized by two
distinct seasons: wet (April- October) and dry
(November-March).

The vegetation is mangrove swamp forest,
with dense evergreen and luxuriant cover of
bushes such as Pennisetum purpureum, Poa
trivialis, Setaria verticillata, Elaeis
guineensis, Bambusa sp; and other semi tall
trees of mangrove zones. The average annual
rainfall is 250 em. The town is demarcated
from neighbouring towns and communities by
the Ikpoba River which flows moderately in a
north-south direction and is used for fishing
and laundry. During heavy rains the river
becomes completely covered with reddish
runoff due to the red laterite sand associated
with Benin City, and the slopy nature of the
Oregbeni/lkpoba axis.

The daily temperature is 22-36°C and the
relative humidity is also high due to the high
rainfall. Oregbeni is part of the larger Benin
City, capital ofEdo State.

The population of Oregbeni is 26,850
(Wikipedia, 2010) and the people engage in
subsistence agriculture, petty trading, office
and factory work. The town has some
industries and small to medium scale business
enterprises. The major agricultural products
are cassava, yam, cocoyam, and plantain. The
town is host to a popular market, banks, a large
industrial brewing plant owned by Guinness
Nigeria Pic. The plant has three drainage
channels, one is closed due to the repugnant
smell, while the other two are open and carry
effluents into the Ikpoba River. The
community is connected to other communities
and larger towns by good motorable roads.
Almost all the buildings are constructed with
bricks and mortar, normal lower class family
structures, while a few are detached
bungalows and storey-buildings.

Collection Methods
Adult biting female blackflies were captured
using human bait (Opara et al, 2005) during
the study, March - October, 2009. Samples
were collected weekly between 06.00h and
18.00h by a single catcher. Ahand and leg were
exposed hourly for fly to perch on and it was
trapped before feeding by inverting a
polypropene tube over it. The tube was quickly
covered, labeled appropriately and placed in a
cooler containing ice to reduce the metabolic
processes of the fly, (Opara et al, 2005). Flies
were transported to the laboratory, identified
using the key produced by Freeman arid de-
Meillon (1953) and umbers caught were
counted.

Data Analyses
Data v ere SUlDIIJaI:lZled in 0 mean number/
percentages by Kolmogorov-
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October, 2009. The monthly variation in
abundance of flies in Oregbeni, Benin City -
shown in Table 1 and Figure 2. There was
significant monthly variation in the
abundance of S. damnosum (P < 0.05). The
highest numbers of flies caught were recorded
in March (18.5%), September (17.2%), April
(15.2%), and October (14.5%), and the lowest
in July (6.40%), (Figure 1).
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Smimov one sample test and ratio for
deviation from 1:1 (Siegel, 1956, Campbell,
1989, Lewis and Taylor, 1976).

RESULTS

Fly Abundance and Biting Cycle
A total of 4372 female Simulium damnosum
were caught within the period, March -'

Table 1:Monthly biting activity of Simulium damnosum in Oregbeni, Benin City

Daily %(no) biting

Biting time March April May June July August Sept. October

% % % % % % % %

06:00hr-07:00hr 0.0(0) . 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0)

07:00hr-08:00hr 2.3(18) 2.0(13) 1.4(6) 2.5(11) 1.1(3) 0.6(2) 3.2(24) 1.7(11)

08:00hr-09:00hr 5.1(41) 5.7(38) 7.1(31) 5.0(22) 3.2(9) 4.7(17) 5.1(38) 4.1(26)

09:00hr-l0:00hr 9.1(73) 9.3(62) 11.2(49) 11.4(50) 13.2(37) 10.0(36) 7.7(58) 8.2(52)

1O:00hr-ll :OOhr 11.0(89) 12.7(84) 14.2(62) 12.3(54) 18.2(51) 14.4(52) . 11.7(88) 13.8(87)

11:00hr-12:00hr 13.5(109) 12.5(83) 14.0(61) 15.5(68) 12.5(35) 12.2(44) 11.7(88) 14.4(91)

12:00hr-13:00hr 9.8(79) 10.8(72) 6.2(27) 9.3(41) 8.2(23) 9.4(34) 9.1(69) 7.1(45)

13:00hr-14:00hr 11.5(93) 10.8(72) 8.2(36) 10.0(44) 8.6(24) 11.1(40) 8.4(63) 9.7(61)

14:00hr-15:00hr 13.5(109) 14.0(93) 14.0(61) 13.4(59) 16.1(45) 16.1(58) 13.3(100) 13.9(88)

15:00hr-16:00hr 13.9(112) 11.6(77) 15.0(65) 13.4(59) 12.5(35) 13.6(49) 16.2(122) 13.3(84)

16:00hr-17:00hr 6.6(53) 7.4(49) 6.6(29) 5.2(23) 5.7(16) 6.6(24) 9.3(70) 9.0(57)

17:00hr-18:00hr 3.8(31) 3.2(21) 2.3(10) 2.1(9) 0.7(2) 1.4(5) 4.3(32) 4.7(30)
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Figure 1: Monthly variation in abundance of S. damnosum Figure 2: Diurnal biting acitivity of S. damnosum in
in Oregbeni, Benin City. Oregbeni, Benin City.
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Table 2: Monthly abundance of S. damnosum in
Oregbeni, Benin City; Dry and Wet Month.

There were two peaks of biting activity in
May (1O:00h- 11:00h and 15:00h - 16:00h),
July (1O:00h- 11:00h and 14:00h - 15:00h),
August(10:00h-ll:00hand 14:00h-15:00h)
and October (11:00h - 12:00h and 14:00h -
15:OOh);while there was a single peak in
March (15:00h - 16:00h), April (14:00h -
15:00h), ...June (11 :OOh - 12:00h) and
September(15:00h-16:00h).

Daily %(no) biting

Biting time March (Dry Season) July (Wet Season)

06:00hr-07:00hr 0.0(0) 0.0(0)

07:00hr-08:00hr 2.3(18) \.1(3)

08:00hr-09:00hr 5.1(41) 3.2(9)

09:00hr-IO:00hr 9.1(73) 13.2(37)

1O:OOhr-11 :OOhr 11.0(89) 18.2(51)

11:00hr-12:00hr 13.5(109) 12.5(35)

12:00hr-13:00hr 9.8(79) 8.2(23)

13:00hr-14:00hr 11.5(93) 8.6(24)

14:00hr-15:00hr 13.5(109) 16.1(45)

15:00hr-16:00hr 13.9(112) 12.5(35)

16:00hr-17:00hr 6.6(53) 5.7(16)

17:00hr-18:00hr 3.8(31) 0.7(2)

Total 100.1(807) 100(280)

Diurnal Biting Rate
The diurnal biting activity of S. damnosum
showed bimodal peaks. The first peak was
10:00h (13.0%) - 12:00h (13.2%) and the
second peak was 14.00h (15.4%) - 16.00h
(13.8%) (Figure 2). The two peaks were
separated by four hours of moderate biting

Table 3: Biting activity of Simulium damnosum in relation to location from
Ikpoba River in Oregbeni, Benin City.

% (no) biting

Biting time I-100m 100- 200- 300-400m 400- 500-600m 600m-

200m 300m % 500m % above

% % % %

06:00hr-07 :OOhr 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0)

07:00hr-08:00hr 0.0(0) 0.0(0) 4.3(4) 3.9(9) 0.0(0) 0.0(0) 0.0(0)

08:00hr-09:00hr 0.0(0) 11.5(6) 6.4(6) 7.3(17) 2.8(2) 0.0(0) 0.0(0)

09:00hr-l0:00hr 0.0(0) 13.5(7) 11.7(11) 6.9(16) 12.5(9) 0.0(0) 0.0(0)

10:00hr-ll:00hr 0.0(0) 17.3(9) 13.8(13) 12.5(29) 16.7(12) 16.7(4) 0.0(0)

11:00hr-12:00hr 0.0(0) 13.5(7) 17.0(16) 10.3(24) 26.4(19) 0.0(0) 0.0(0)

12:00hr-13 :OOhr 0.0(0) 0.0(0) 12.8(12) 9.1(21) 0.0(0) 0.0(0) 0.0(0)

13:00hr-14:00hr 0.0(0) 7.7(4) 10.6(10) 10.3(24) 0.0(0) 29.2(7) 0.0(0)

14:00hr-15:00hr 0.0(0) 13.5(7) 9.6(9) 14.2(33) 7.0(5) 16.7(4) 0.0(0)

15:00hr-16:00hr 0.0(0) 17.3(9) 8.5(8) 16.4(38) 9.7(7) 16.7(4) 0.0(0)

16:00hr-17:00hr 0.0(0) . 3.8(2) 4.3(4) 6.0(14) 153(11) 20.8(5) 0.0(0)

17:00hr-18:00hr 0.0(0) 1.9(1) 1.1(1) 3.0(7) 9_7(1) 0.0(0) 0.0(0)
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Figure 3: Biting intensity in relation to distance
from Ikpoba river

intensity (11:00h to 15:00h). There was no
significant difference (P > 0.05) between
peaks.

Seasonal Abundance
The total flies caught during the entire rainy
season (May to October) was 2901 (66.4%)
while the total flies caught within the two
months of the dry season (March to April) was
1471 (33.7%) (Table 2). More flies were
caught In March than In July, typical
representatives of dry and rainy seasons
respectively.

Biting Intensity in Relation to Distance
from Ikpoba River
There was a significant variation (D = 0.158; P
< 0.05) in the biting intensity in relation to

distance from the river. Biting occurred
between 100 - 200 m (11.0%) away from the
river and the biting intensity increased until a
peak at about 300 - 400 m (49.0%) away, and
then decreased up to 600 m away from the
river, where biting was absent (Table 3;
Figure 3).

Table 4: Biting site preference of Simulium
damnosum on host.

Biting time
Daily %(no) biting
Hand (%) Leg (%)

06:00hr-07 :OOhr 0.0(0) 0.0(0)

07:00hr-08:00hr

08:00hr-09:00hr

09:00hr-l0:00hr

1O:OOhr-ll :OOhr

11:00hr-12:00hr

12:00hr-13:00hr

13:00hr-14:00hr

14:00hr-15:00hr

15:00hr-16:00hr

16:00hr-17:00hr

17:00hr-18:00hr

Total

1.4(2)

5.8(8)

10.1(14)

13.7(19)

10.1(14)

8.6(12)

13.7(19)

15.1(21)

12.2(17)

9.4(13)

0(0)

37.9(139)

1.3(3)

7.0(16)

8.3(19)

12.7(29)

12.3(28)

11.4(26)

7.5(17)

12.3(28)

11.8(27)

10.1(23)

5.3(12)

62.1(228)

Table 5: Summary of monthly biting rate (MBR) of S. damnosum in Oregbeni, Benin City

March April May June July August Sept. Oct. Total

Persons/ 4 4 5 4 4 5 4 4 34
Days work

Total flies 807 . 664 . 437 440 280 361 751 632 . 4372
caught

Average 201.8 166.0 87.4 110.0 70.0 72.2 187.8 158.0 128.6
Daily catch

MBR 6254.3 4980.0 2709.4 3300.0 2170.0 2238.2 5632.5 4898.0 32182.4
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Biting Site Preference on Host
The biting site preference of S. damnosum on
host varied significantly (P < 0.05); legs
(ankles) received 228 bites/person/day
(62.1 %) while hands received 139
bites/person/day corresponding to 37.9%
(Table 4). There was a significant hourly
variation (D = 1.64; P < 0.05) in biting site
preference between legs and hands.

Monthly Biting Rate
The peak monthly biting rate (MBR) was
recorded in March (6254.3 bites per person per
month) while the lowest MBR was recorded in
July (2170.0 bites per person per month).
There was a significant variation (D =0.179; P
<0.05) in the monthly biting rates.

DISCUSSION AND CONCLUSION
S. damnosum poses a serious threat to socio-
economic development of an area since it
constitutes a serious .nuisance to people
(Kabera, 1976). In the present study, most of
the flies were caught on sunny days during the
dry season (March and April). This probably
indicate that S. damnosum is a sun-loving
species in the Oregbeni area of Benin City.
This is confirmed by its common name 'sunjly'
in the community, as most of the inhabitants
explained that the fly is more prevalent during
the dry season.

Besides, the heavy suspended colloidal
laterite particles in the Ikpoba River during the
rainy season which tends to reduce the oxygen
content and makes the water muddy may act as
hindrance to the breeding of the fly during the
rainy season. This report is consistent with the
findings in Ugbo-Owa in southern Nigeria
(Mafiana, 1988), Cameroon (Duke, 1968),
and Northern Sudan (Lewis, 1953). In
contrast, Opara et al (2005), Crosskey (1990)
and Renz (1987), reported high numbers of
flies during the rainy season. The bimodal
pattern of biting activity may be attributed to

the extremely high intensity of the sun at
midday which reduces activity. These results
are similar to those obtained by earlier
researchers on the daily biting activities of
different species of Simulium worldwide. Two
peaks were recorded in the forest zone of
Ghana (Kutin et al2004), Guatemala (Porter
and Collins '1988), Ugbo-Owa (Mafiana,
1988), and at Owena Dam in Ondo State
(Adewale et at 1999). In contrast Ofulue
(1989) in Ugo-Owa and Barbiero and Thips
(1984) in Liberia, reported a single peak. It
was observed that cloud cover and strong wind
reduced biting activity.

Lacey and Charlwood (1980) reported
bimodal activity of some Amazonian
Simuliidae in Brazil. According to them,
factors such as light intensity, temperature and
humidity influenced biting activities.
Anderson and Noblet (1976) in their study of
Simulium species in southern Carolina
reported that most species were found to
maintain activity in both morning and
afternoon with a midday decrease in activity.
In North Cameroon, Renz (1987) reported that
there were generally two peaks in the biting
activities of Simulium, a morning and
afternoon peak with midday decline. Nwoke
(1988) in the study ofthe biting activity pattern
of S. damnosum on the Jos Plateau (Nigeria)
observed that in sunny places, biting activity
was bimodal with a small morning peak and a
pronounced afternoon peak, with a decline in
the midday. Gemade and Dipeolu (1983) at
Manor in Nigeria also showed that daily biting
activities of S. damnosum had bimodal peaks
07:00 - 09:00 hours and 1 :00 - 17:00 hours;
the morning peak was higher,

There is ariatio iting intensity of
blackfly in relation to away from the
Ikpoba River. Biting - until it got to a
peak and grad with distance
from the ri er, B- - relati ely absent

100 m away
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probably because of absence of buildings
within this range. Biting occurred between
100 - 200 m away from the river, and it
increased steadily until 300 - 400 m, where
peak biting intensity in relation to distance
away from the river occurred. This may be due
to the fact that 300-400 m away from the river,
happens to be the area that is concentrated with
buildings and human settlements. At 600 m
away from the river, biting was absent. This
area is occupied by the Brewery and express
road which are non-residentiaL

There is variation in biting site preference
on host: legs (ankles) and the hands. More
bites were recorded on the leg than on the
hand. This is probably a survival strategy
against host defense.

The bite ofthe blackfly during cloud cover
or dull weather is painless or mild compared to
the bite during a sunny day. During cold
weather bites are not swollen as well. It is
possible that sunlight, and high temperature
trigger the physiological mechanisms that
cause the intense itching and burning
sensation in host skin.

The blackfly makes no sound during
feeding. On perching on a host it takes about
ten seconds to pierce the skin for blood meal
and it takes about 1 to 2 minutes to engorge. In
some cases the bites may be painful during the
process of feeding. During feeding in most
cases the fly ignores or is unaware of obvious
threat from the host, and is easily captured at
that moment. After feeding, its abdomen is
distended and reddish from careful
observation with the naked eyes. Blacklock
(1927) in the study of S. da;:nnosum in Konno
district reported that the fly takes from one and
half to five minutes to engorge, when it has fed
it looks remarkably distended, and is so heavy
that it flies with difficulty.

There was a seasonal variation in the
MBR, with the month of March having the
peak biting rate (6254.3), while July (2170.0)

has the least peak biting rate. This probably is
because of the abundance of flies in March a
dry month when the river is clean with high
dissolved oxygen. In the rainy month the river
becomes completely covered with red mud
leached from red laterite due to the hilly nature
ofthe area. This reduces the breeding potential
of black fly. This finding is in contrast with the
results of Atting et al (2005) in Cross River,
Nigeria and Cheke et al (1997) in Bioko Island
of Equatorial Guinea that recorded higher fly
prevalence in the rainy season than in the dry
season.
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