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ABSTRACT
Several Dipteran flies are vectors of diseases in the Afro-tropical region. The study was carried out
to determine the species abundance of biting and non biting flies prevalent at the Jos Museum
Zoological Garden, north central Nigeria. The flies were trapped using Biconical traps during the
raining season of August -September 2013. The flies were harvested three times a week at an
interval of 48 hours. Stomoxys calcitrans is the most abundant species trapped. There were
significantly more flies in the Lion, Bovidae (Donkey, Carmel and Horse) and Ostrich sites
compared to Human routes, Chimpanzee and Hyena sites suggesting a correlation between flies
abundance and body size of animal. Flies proportions were compared using Chi-square test. There
is a significant difference in the abundance of biting and non-biting flies. There is also a significant
difference in the abundance of flies in relation to species and trapping sites. The biting effects on
resident animals and tourists were discussed. The Jos Museum Zoological Garden being the oldest
and second largest tourist destination in Nigeria will require concerted efforts to put in proper
control measures to prevent flies infestation. This can be done through improved hygienic
conditions and wastes management.
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INTRODUCTION
The most interesting part of insect-man relationship
and insect-animal relationship is the aspect of
disease transmission (Dye, 1992 and Sachs and
Malaney, 2002). The sufferings that man goes
through in the prevention, curative and treatment of
these diseases on himself, his domestic animals or
livestock and his crops gives the overwhelming
impression that the insects have no overall useful
purpose on earth (Jessup, 1985; Allan et al., 1987
and David,1994). There are four ways in which
insects appear to be dangerous to man and animals.
These include annoying effects, injection of venoms
by bites and stings, parasitic feeding on man or
animal and finally transmission of diseases to man
and animals (Balashov, 1984; David, 1994 and
Blackwell and Page 2003). Many researchers,
students and tourists from all over the world visit the
Jos Museum Zoological Garden to carry out their
studies or for recreational purposes. Unconfirmed
reports from previous visits to the Zoological Garden
have shown that biting and non-biting flies exists. It
has been reported that vector diversity, abundance
and distribution could influence transmission risk to
host animals because vectors select their preferred
hosts from pool of available susceptible hosts (Okoth
et al., 2007 and Udoidung et al., 2007).
The aim of this study therefore is to
investigate the species abundance of biting and nonbiting flies in the Jos Museum Zoological Garden in
Nigeria.

MATERIALS AND METHODS
Study Area
Jos is a city in the north central Nigeria bounded on
the north and west by the Kaduna plains (an average
of 600 meters) and on the south by the Benue plains
(about 300 meters). Geographically, Jos Plateau lies
between latitudes 8° 30' and 10° 30' North and
Longitudes 7° 30' and 8° 37' East, with a population
of about 3,206,531 residents based on the 2006
census. The land surface of the Jos Plateau consists
of plains, hills and depressions (Ajakpo and
Okonkwo, 1984).
The climate of Jos Plateau is a function of
interaction of two main factors. These are its high
altitude and position which reflects the path of
seasonal migration of Inter Tropical Convergence
Zone (ITCZ). The high altitude of Jos Plateau has so
much moderated temperature, which has been
described as temperate-like while its position in
relation to Inter Tropical Convergence Zone
determines the sequence of seasons. The
approximate maximum high temperature is about
22°C while the mean minimum low temperature is
about 18°C (Ajakpo and Okonkwo, 1984). The Jos
Museum Zoological Garden was opened to the public
in 1952. It is located in the heart of the city and
found on Longitude 9°54' 51''North and Latitude 8°
53' 9''East. The Jos Museum Zoological Garden
consists
of
museum
and
the
Zoo.
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The museum is the oldest museum in Nigeria after
the small museum at Esie near Ilorin, which was
opened in 1945. It is the second largest museum in
the country offering a wide range of exhibits and
facilities for visitors. The Garden is often quite but
noisy during the weekends and attracts large number
of tourists. All these have necessitated the choice of
the Garden for this research.

outside the cages (Pers. Obs.). This has made the
cages and animals susceptible to infestation. This is
in conformity with the works of Du Toit et al. (2004)
and Hammond (1992) who revealed that, animal
cages and environment when left unattended
encourage the growth of micro-organisms and
increase greatly insect’s abundance. Donald and
Evans (2006) also showed that dirt and debris hide
pests and prevent them from being detected until
serious damage has occurred. Khalil et al. (1994) and
Boadi and Kuitunen, (2005 ) reported that in third
world countries hygienic conditions of Zoological
Gardens are often poor, leading to increase disease
transmission by insects as well as increase in
breeding sites by accumulation of debris and
deficient drainage systems.
There is a significant difference (2 =
92.4444, df = 1, P < 0.001) in the abundance of
biting in relation to species (Table 1). Whereas 1,144
individuals representing 61.11% were Stomoxys
calcitrans; 729 individuals representing 38.89% were
Haematopota pluvialis (Table 1). However, there is
no significant difference (2= 1.2448, df = 1, P =
0.2645) in the abundance of non-biting flies in
relation to species (Table 2). The breakdown of the
result revealed that 599 (51.64%) were Musca
domestica while 561 (48.36%) were Fannia
canicularis (Table 2).
The observed significant and non-significant
differences in the abundance of biting and non-biting
flies (Tables 1 and 2) is consistent with the findings
of Daniel and Kingsolver (1983), Balashov, (1984),
Burkot, (1988) and McCall and Kelly, (2002) who
opined that flies abundance is associated to host
preference, feeding habits and habitats. Martin et al.
(1994) showed that biting insects are widely
distributed in forested areas and represent a
potentially important disturbance to animals living in
cages. This agrees with our findings that the gallery
forest within the Jos Museum Zoological Garden
support high abundance of biting flies due to the
favourable conditions within the forest for breeding,
refuge and easy migration of adult females to animal
cages to seek for blood meal.

Trapping Techniques
A total of Ten Biconical traps produced from
royal blue and black cotton fabric and white synthetic
mosquito netting were mounted within various
animal cages and near human (tourists) routes. The
selection of animal trapping sites was as follows:
Chimpanzees, Lion Ostrich, Hyena and Bovidae
(Carmel, Donkey and Horse).Five Traps were
mounted on cleared vegetation in the animal cages
and five traps were mounted between 50-100m apart
along the human routes. Flies were trapped during
the raining season of August -September 2013. The
flies were harvested three (3) times a week at an
interval of 48 hours. In each traps all flies caught
were immobilized with ethyl acetate solution
(0.001%) and transferred into sampling bottles
containing 70% alcohol, 10% glycerine and 20%
distilled water and taken to the laboratory where
they were sorted out to species levels and counted
Sutherland, (1996). Identification was according to
keys provided by Pont (1973) and Castner (2000).
Statistical Analysis
Data obtained were analyzed using R Console
software (Version 2.9.2). Flies proportions were
compared
using
Chi-square
test.
Statistical
significance was achieved if P < 0.05.
RESULTS AND DISCUSSION
An overall total of 3,032 flies were trapped
at the end of this study. The high abundance of flies
trapped is an indication of an improper waste
management and lack of hygiene in the Jos Museum
Zoological Garden which was attributed to heaps of
refuse close to cages and within cages of animals
investigated in this study. In addition animal dung’s
removed from the cages are dumped inside or

Table 1: Abundance of Biting Flies in Relation to Species in the Jos Museum
Zoological Garden
Site
Stomoxys calcitrans
Haematopota
Total(%)

pluvialis
Chimpanzee
47
Lion
439
Ostrich
223
Hyena
113
*Bovidae
255
Human routes
67
Total
1144
Percent (%)
61.11
*(Donkey, Horse and Camel)
2 = 92.4444, df = 1, P < 0.001

75
317
155
50
120
11
728
38.89
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122(6.52)
756(40.38)
378(20.19)
163(8.71)
375(20.03)
78(4.12)
1872
100
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Table 2: Abundance of Non-biting Flies in Relation to Species in the Jos MuseumZoological Garden
Site
Musca domestica
Fannia canicularis
Total (%)
Chimpanzee
57
Lion
18
Ostrich
34
Hyena
25
*Bovidae
143
Human routes
322
Total
599
Percent (%)
51.64
* (Donkey, Horse and Camel)
2
= 1.2448, df = 1, P = 0.2645

High abundance of S. calcitrans and H. pluvialis in this
study might be due to their thirst for blood meal which
is evident to injuries caused to animals by these species
as was observed on their ears and other body parts on
which the flies congregated upon. The head region
particularly the ear was surrounded by clouds of small
flies, which were found to be among the four species
caught. It was also discovered that this phenomenon is
associated with rainy season in most animal homes or
ranch as revealed by Steve and Peter (1996). This study
reveals that animals were observed trying to chase away
clouds of flies with much resistance from the flies.
This study clearly showed that infestation of
animal’s by S. calcitrans, H. pluvialis, M. domestica and
F. canicularis in the Jos Museum Zoological Garden
results in blisters and erosion of ears which serves as
entrance point for disease transmission and eventually
leads to death of animals. However, due to degree of
infestation, the animal’s body especially the ears
become deformed and unattractive to tourists thereby
diminishing the touristic attraction of Jos Museum
Zoological Garden. The constant interruption of feeding
and grazing by activities of flies can cause malnutrition
thereby making the animals look emaciated. Often
times, visitors to the Zoological Garden are disturbed by
biting flies especially those visitors that visit with
sleeveless clothes or shorts, thereby causing
psychological and emotional stress to them. This agrees
with the report of Blackwell and Page (2003) that M.
domestica are important pest of livestock and humans
which cause considerable discomfort and disrupt normal
grazing or outside activities of animals and people alike.
The low abundance of M. domestica and F. canicularis
might be due to their lack of thirst for blood meal, but
are considered mechanical vectors, disseminating
diseases such as typhoid fever, cholera, salmonellosis,
bacillary dysentery, tuberculosis, anthrax, helminths and

120
98
150
50
98
45
561
48.36

177 (15.26)
116 (10.00)
184 (15.82)
75 (6.47)
241 (20.78)
367 (31.64)
1160
100

many other pathogens of importance to public health
(Sulaiman et al., 2000; Graczyk et al., 2001 and Rahuma
et al., 2005).
There were significant differences (P=0.001) in
the abundance of flies in relation to species and
sampling sites (Table 3). A detailed analysis of this
result showed that there were 1,144 (37.73%)
individuals
of
Stomoxys
calcitrans
(Diptera:
Muscidae)and 561 (18.50%) individuals of Fannia
canicularis (Diptera: Muscidae). S. calcitrans and F.
canicularis are the most abundant and least abundant
species of flies trapped in the Jos Museum Zoological
Garden respectively (Table 3). Conversely, there were
more flies in the Lion (28.76%), Bovidae (20.32%) and
Ostrich (18.54%) sites compared to Human routes
(14.68%), Chimpanzee (9.86%) and Hyena (7.85%)
sites respectively (Table 3).
The observed significant difference in the
abundance of flies in relation to sampling sites (Table 3)
is also consistent with the reports of Burkot, 1988; Kelly,
2001; McCall and Kelly, 2002 who attributed this trend
to flies choice to feed on particular individuals from
among preferred species, which may well have
implications for disease transmission.
In this study, Lion and Bovidae were identified
as major host suggesting a correlation between flies
abundance and animal body size. Daniel and Kingsolver
(1983) affirmed that biting flies congregate more for
blood meals on animals that possess large and exposed
body parts. This trend was very visible with Lion and
Bovidae’s ears. Their ears could be seen to be eroding
gradually due to continuous perching and biting
activities of flies. Similarly, the chimpanzees spend most
of the time scratching their bodies which results in the
furs being broken down thus exposing their bodies to
flies

Table 3: Abundance of Biting and Non-biting Flies in Relation to Sampling Sites in the Jos
Museum Zoological Garden

Biting Flies
Non-Biting
Flies

Species

Chimpanze
e

Lion

Sc
Hp
Md
Fc

47
75
57
120
299
9.86

439
317
18
98
872
28.76

Total
Percent (%)

Sampling Sites
Ostric Hyena
h
223
155
34
150
562
18.54

113
50
25
50
238
7.85

Bovidae
*

Huma
n
routes

Total (%)

255
120
143
98
616
20.32

67
11
322
45
445
14.68

1144 (37.73)
728 (24.01)
599 (19.76)
561 (18.50)
3032
100

* (Donkey, Horse and Camel), Sc = Stomoxys calcitrans, Md = Musa domestica, Haematopota pluvialis , Fannia

canicularis
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CONCLUSION
This study has established some biting and nonbiting flies prevalent at the Jos Museum Zoological
Garden. It is therefore a challenge to the
management of Jos Museum Zoological Garden to
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