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Abstract

Arthropods by their abundance and diversity have greatly attracted the attention of entomologists worldwide.

This study was carried out to identify arthropod taxa in Hawan Kibo, Plateau State, Nigeria. Surveys of both

the aquatic and terrestrial habitats of the study area were conducted from January to June, on a monthly

basis. Hydrobiological nets were used for aquatic surveys while sticky traps, pit fall traps and a sweep net

were used for the terrestrial surveys. A total number of 1,538 arthropods were collected (1,232 from aquatic

habitats and 306 from terrestrial habitats). Arthropods collected were members of the classes Arachnida,

Crustacea and Insecta. The class Insecta had the highest number of specimens (1461) and they were

members of the orders Hymenoptera, Diptera, Trichoptera, Coleoptera, Homoptera, Hemiptera, Neuroptera,

Plecoptera, Odonota, Ephemeroptera, Anoplura and the arthropod group Collembola. Data obtained from the

study were analyzed using t-test. In both the aquatic and terrestrial habitats there was significant difference

(p<0.05) in intra as well as inter season abundance of arthropods. Hawan Kibo provides suitable habitat for

diverse arthropod taxa, some of which are of public health and agricultural importance.
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INTRODUCTION

Arthropods constitute the largest group of animals

and they make up about 80% of all known animal

species. Taxonomically, arthropods are grouped

into five major classes based on certain

characteristics (Ogedegbe and Egwuonwu, 2014).

The classes are Crustacea, Chilopoda, Diplopoda,

Arachnida and Insecta.

Some groups of arthropods are of immense benefit

owing to their nutritional value. In certain African

communities insects form

5-10% of the protein consumed and they can be
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part of food security in Africa because they contain

essential food nutrients such as protein, iron,

calcium, riboflavin and zinc, which are among the

nutrients often lacking in the diet of the poor in

Africa (Ayieko and Oriaro, 2008). Examples of

edible insects include Heteroligus meles (yam

beetle) and Zonocerus variegatus (a grasshopper

species), which are commonly eaten by some

people in South Eastern Nigeria and some parts

of Benue and Plateau States, Nigeria. Grubs of

the palm weevil (Rhynchophorus ferrugineus) are

also edible. The winged termites (Macrotermes

nigeriensis) and Macrotermes bellicosus are

regarded as traditional delicacies in Southern as

well as Northern Nigeria (Igwe et al., 2011). The
*Correspondence email: upema84@yahoo.com
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dung beetle, Aphodius rufipes is a traditional

delicacy of the Gbagyi people, in Niger State,

Nigeria (Paiko et al., 2012). Some crustaceans

such as edible crabs and shrimps are also edible

and have nutritional value. Honey produced by

the arthropod, Apis mellifera and other honey

bee products are used for a variety of medicinal,

nutritional and cosmetic purposes (Lawal and

Banjo, 2007).

Arthropods are also of great medical and

veterinary importance. Some species affect the

health and well-being of man and livestock by

transmitting diseases. The epidemiology of these

infections is closely related to the ecology of the

arthropod vector. Arthropod vectors of

importance include various species of mosquitoes,

flies, fleas, ticks and mites. Mosquitoes transmit

parasites and pathogens responsible for various

diseases. Malaria is transmitted by female

mosquitoes of the genus Anopheles, filariasis by

Culex and Anopheles spp. dengue, yellow fever

and encephalitis by Aedes spp. (WHO, 2014).

Trypanosomiasis is transmitted by Glossina spp.

(tsetse flies), leishmaniasis by Phlebotomus spp.

(sandflies) and onchocerciasis by Simulium spp.

(blackflies). The housefly (Musca domestica) is

a very common and cosmopolitan species which

transmits diseases to man. Organisms responsible

for both amoebic and bacillary dysenteries are

picked up by flies from the faeces of infected

people and transferred to clean food either

mechanically (on the fly’s hairy body and limbs)

or by regurgitation during feeding. Typhoid germs

(Salmonella spp.) may be deposited on food with

the fly’s feaces. Musca domestica can cause the

spread of yaws germs by carrying them from a

yaws ulcer to an ordinary sore. They also transmit

poliomyelitis by carrying the virus from infected

faeces to food or drink. Cholera and hepatitis are

sometimes fly-borne diseases (Ekeh et al., 2016).

Flies in lower-hygiene areas often carry more

pathogens. Cockroaches (Periplaneta

americana and Blatta orientalis) are also capable

of mechanical transmission of diseases. They carry

disease-causing organisms (typically

gastroenteritis) as they forage. Their excrement and

cast skins also contain a number of allergens which

often result in watery eyes, skin rashes, congestion

of nasal passages etc. Louse-borne typhus is

transmitted by arthropods of the species Pediculus

humanus (Service, 2012).

Ticks are obligate blood-feeding arthropods.

They transmit pathogens to human and domestic

animals. Livestock farming plays a vital role in the

rural economy of some tropical countries and tick

infestation often results in substantial economic loss

(Igba, 2017). Thus, vector-borne diseases cause

significant mortality and morbidity in low-income

and middle-income countries and present a risk

to high-income countries. Millions of people living

in tropical and subtropical parts of the world are

at all times threatened by one or another vector-

borne disease and sometimes by several diseases

at once. These arthropod vector-borne diseases

thus have social consequences and exert a heavy

burden on economic development. The potential

impact of climate change on vector distribution and

vector-borne disease incidence is significant and

is of immediate concern (Sallh et al., 2015). Some

arthropods do not transmit any disease but can

cause considerable nuisance and annoyance by

their bites or stings which may be poisonous or

provoke severe irritations. For instance, the

arachnids include species such as Latrodectus

mactans which release venoms capable of

paralyzing the victim during their bite (Psaroulaki

et al., 2006). Also some arthropod species are

pests of crops causing great losses and low

turnover, with serious economic implications.

Aquatic insects from the orders

Ephemeroptera (mayflies), Plecoptera (stoneflies)

and Trichoptera (caddisflies) are bioindicators for

good water quality (Mitchell and Stapp, 1996;

Wahizatul et al., 2018). They are pollution

sensitive/intolerant insects. Their presence in an

aquatic habitat is an indication that the water
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quality/health of the habitat is good. Mbah and

Vajime (1989) had earlier conducted a survey of

aquatic insects of Northern Nigeria, river Assop

inclusive. However, there was no report on

arthropods in the lithotelms (rock holes), pools

and terrestrial habitats of Hawan Kibo. This survey

was carried out with the objective of identifying

the arthropod taxa in the aquatic and terrestrial

habitats of Hawan Kibo, Plateau State, Nigeria.

MATERIALS AND METHODS

The Study Area

Hawan Kibo Village is situated on the Jos-

Akwanga road. It is 62 km from Jos, the capital

city of Plateau State, Nigeria. It is located in Riyom

Local Government Area of Plateau State with

coordinates 9O38’2’’003 N 8O46’2’’ 003 E

(Plateau State Information and Communica-tion

Development Agency, assessed January 2, 2018).

Plateau State lies in the centre of Nigeria, between

latitude 7O and 11ON and longitude 7O and 25OE.

Hawan Kibo has beautiful sceneries such as the

natural beautiful rocks and the natural water falls

(Assop falls). The study area is an ideal picnic

resort for tourists. Hawan Kibo provides a suitable

habitat for diverse organisms including arthropods.

Sampling Site

In the study area, sampling sites (as mentioned

below) were mapped out within which collection

of specimens were made (Figure 1 and Figure 2).

A survey of the aquatic as well as the terrestrial

habitats was conducted. Collection of aquatic

specimens was done from the river Assop, three

lithotelms (rock holes); and a stagnant water pool.

Two parts of the river were sampled; a slow

flowing portion before the fall, tagged river Assop

1 and a relatively fast flowing portion beyond the

fall tagged river Assop – 2. In each case, an area

of about 0.4- 0.6 m2 was sampled. Thus, the total

area sampled in the river was 0.8-1.2 m2. Three

lithotelms in Hawan Kibo were chosen for sampling

and these collectively measured between 0.8-1.2

m2. The stagnant water pool which was chosen

for sampling had an area of 1 m2.

Different biotopes of the terrestrial habitat were

sampled. These included:

(i) the rocky biotope,

(ii) an area of thick vegetation and

(iii) grassy biotope, near/around human

habitation.

Fig. 1: Map of Plateau State with Jos as head-quarters (with *) and the study site Hawan Kibo (**)
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Arthropod Sampling

Sampling for arthropods in the study area was done

in January – June, on a monthly basis. January,

February and March were dry months, while April,

May and June were relatively rainy/wet months.

Sampling from the free aquatic area was done using

a hydrobiological net (80 mm in diameter). Benthic

arthropod species were collected using a standard

hydro-biological, dip net with about 23 meshes

per cm. They were washed with water to clear

the mud and make for easier collection.

At each aquatic sampling site, the shore was

searched by eye and decaying plant materials and

other objects found were examined, using a hand

lens. The same was done for objects/materials

found in water. Arthropods found attached were

dislodged and collected, using a small, moistened

brush. Arthropods, firmly attached to substrate

were carefully dislodged using a pair of forceps.

Tiny aquatic specimens were collected using a

pipette. Specimens collected from the same

sampling site were placed together in the same

collecting tube containing 70% alcohol, as

described by Mbah and Vajime, (1989). Each

sample was accompanied with a locality label

indicating site and date of collection.

Terrestrial sampling was carried out using a

sweep net (45 x 75 cm), pit fall traps and sticky

traps (34 x 22 cm). Sticky paper traps were

smeared with engine oil on both surfaces as

described by Asimeng, (1988). These traps were

set at about 17.00 hours and collected next day,

at about 07.00 hours. These traps were set in the

rocky biotope, another in an area of thick

vegetation and another in a grassy area around

human habitation. Trapped arthropods were

usually carefully removed using a pair of forceps.

They were first washed in a small quantity of dilute

petrol (1:1 ratio of petrol: water) to clear the engine

oil, after which they were preserved in 70% alcohol

for identification later. Other methods employed

for the collection of terrestrial arthropods were

hand capture method for wingless specimens;

sweep net for flying insects and pit fall trap for soil

dwelling or crawling species. Labels including site

and date of collection also accompanied samples

collected from the terrestrial biotopes.

Identification of Arthropods Collected

All specimens collected were viewed using a hand

lens. Tiny specimens were viewed under a light

Fig. 2: Map of Plateau State showing some ecotourism destinations. Assop Falls is located in Hawan

Kibo
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Table 1: Arthropods Collected from Aquatic Habitats (January-March)

Values represent total number of arthropods found in the aquatic habitats within the dry (January - March)

season; statistically significant at p<0.05, df = 8

January February March Taxonomic 

Group River  Litho-

telms  

Pool Total River  Litho-

telms  

Pool Total River  Litho-

telms  

Pool Total 

Crustacea: Decapoda - - - - - - - - 3 - - 3 

Insecta             

Order: Diptera 13 2 7 22 183 28 17 228 101 136 30 267 

Order: Trichoptera - - - - 40 - - 40 25 - 3 28 

Order: Coleoptera 3 - - 3 4 1 1 6 2 3 3 8 

Order: Neuroptera - - - - - - - - 14 3 6 23 

Order: Hemiptera - 4 3 7 1 10 3 14 1 - 3 4 

Order: Plecoptera - - - - 2 - - 2 1 - - 1 

Order: Odonata - 1 1 2 2 2 1 5 1 - - 1 

Order: Ephemeroptera 16 - - 16 38 - - 38 13 - 1 14 

Total Per Habitat 32 7 11 50 270 41 22 333 161 142 46 349 

 

microscope. Their morphological features were

noted. With the aid of identifica-tion keys

(morphological and pictorial), they were grouped

into classes, orders and families, based on their

morphological features. Some arthropods were

identified to their generic and specific levels.

Identification of some vector species was also

done by direct comparison (of morphological

features) with type specimens in the Entomology

Unit of National Arbovirus and Vectors Research

Centre, Enugu, Nigeria. Specimens in the insect

museum, Department of Crop Protection/Institute

for Agricultural Research, Ahmadu Bello University,

Zaria, Nigeria, also aided identification. This was

also by direct comparison of collected specimens

with preserved museum specimens. Taxonomic

keys that were used for identification were those

of Zahradnik (1977), Boorman (1981), Pratt and

Stojanovich (1989), Choate (2003), Walker et

al. (2003) and Fornshell (2012). Some specimens

were mounted and preserved in entomological

boxes for future referencing.

Analysis of Data

Data obtained from this survey were analyzed using

t-test to compare intra-season abundance of

arthropod fauna of (i) the aquatic habitats (ii) the

terrestrial habitats. Comparison of inter-seasonal

variation of arthropod density in the aquatic and

terrestrial habitats was also done using t-test.

RESULTS

Arthropods collected from the study area during

the study period belong to the classes Crustacea,

Arachnida and Insecta.

Collections from Aquatic Habitat

A total of 1,232 arthropods were collected from

the aquatic biotopes (river, lithotelms i.e. rock holes

and water pool) of Hawan Kibo. The insect fauna

accounted for 1,214(98.70%) and other

arthropods (Crustacea, Decapoda) accounted for

16(1.30%). Aquatic insect fauna were in the orders

Diptera (896) Trichoptera (80), Coleoptera (23),

Neuroptera (27), Hemiptera (39), Plecoptera (5),

Odonata (24) and Ephemeroptera (122). A total

of 657 arthropod specimens were collected from

river Assop, Hawan Kibo alone, of which the insect

fauna consisted of 641 specimens, while other

arthropods (Crustacea) accounted for 16.

Only arthropods belonging to the class Insecta

(454 specimens) were obtained from lithotelms in

the study area while 121 insects were collected

from a stagnant water pool.
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April  May June Taxonomic 

Group River  Litho-
telms  

Pool Total River  Litho-
telms  

Pool Total River  Litho-
telms  

Pool Total 

Crustacea: Decapoda 2 - - 2 11 - - 11 - - - - 

Insecta             

Order: Diptera 38 69 17 124 17 65 11 93 32 125 5 162 

Order: Trichoptera - - - - 2 - - 2 6 - 4 10 

Order: Coleoptera 3 - 1 4 - 1 - 1 1 - - 1 

Order: Neuroptera - - - - - - - - 4 - - 4 

Order: Hemiptera 9 3 - 12 - 1 - 1 1 - - 1 

Order: Plfcoptera - - - - - - - - 2 - - 2 

Order: Odonata 1 - 1 2 9 - - 9 3 - 2 5 

Order: Ephemeroptera 25 - - 25 8 - - 8 20 - 1 21 

Total Per Habitat 78 72 19 169 47 67 11 125 69 125 12 206 

 

The breakdown on monthly basis revealed that

a total of 50 arthropods (insecta only) were

collected from aquatic habitats in January and 32

were from the river biotope, 7 from lithotelms and

11 from the pool (Table 1). In February, a total

number of 333 arthropods (insecta) were

collected; 270 from the river biotope, 41 from

lithotelms and 22 from the pool (Table 1). In

March, 349 arthropod specimens were collected;

161 from the river, 142 from lithotelms and 46

from the water pool (Table 1). Collections for

January were significantly fewer than those for

February or March (p<0.05). April accounted for

169 arthropods from the aquatic habitats studied

(Table 2). Seventy eight (78) arthropods were

collected from the river, 72 from lithotelms and 19

from the water pool. A total of 125 arthropods

were collected in May (Table 2) comprised of 47

from the river, 67 from lithotelms and 11 from the

pool. June had the highest number of specimens

collected (206) composed of 69 from the river,

125 from lithotelms and 12 from the pool (Table

2). Comparison of the three wet months namely

April, May and June also showed significant

difference (p<0.05). The composition and

abundance of aquatic arthropods collected

Table 2: Arthropods Collected from Aquatic Habitats (April-June)

Values represent total number of arthropods found in the aquatic habitat within the wet (April-June)

season; statistically significant at p<0.05, df = 8.

Table 3: Composition and Abundance of Aquatic Arthropods on Monthly Basis

Values represent inter-seasonal (January-March/April-June) analysis of arthropods in aquatic habitats,
statistically significant (p<0.05), df = 2).

Taxonomic Group  January February March April May June Total 

Crustacea: Decapoda - - 3 2 11 - 16 

Insecta        

Order: Diptera 22 228 267 124 93 162 896 

Order: Trichoptera - 40 28 - 2 10 80 

Order: Coleoptera 3 6 8 4 1 1 23 

Order: Neuroptera - - 23 - - 4 27 

Order: Hemiptera 7 14 4 12 1 1 39 

Order: Plecoptera - 2 1 - - 2 5 

Order: Odonata 2 5 1 2 9 5 24 

Order: Ephemeroptera 16 38 14 25 8 21 122 

Total No of Arthropods 50 333 349 169 125 206 1232 
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Taxonomic Group January February March April May June Total 
Class Arachnida: Acari - - - - - 9 9 
Class: Insecta        
Order: Hymenoptera - 2 5 - 7 15 29 
Order: Diptera 11 21 57 41 38 66 234 
Order: Coleoptera 1 3 6 7 2 - 19 
Order: Homoptera - 1 - 7 1 - 9 
Order: Hemiptera - - - 2 - 1 3 
Order: Anoplura - - - - 1 - 1 
Arthropoda: Collembola - - 2 - - - 2 
Total No. of 
Arthropods 

12 27 70 57 49 91 306 

 

Table 4b: Arthropod Families Collected from the Terrestrial Habitats

Table 4a: Occurrence of Arthropod Orders in the Terrestrial Habitats

Months Taxonomic Group 

January February March April May June Total 

Class: Arachnida: Acari - - - - - 9 9 
Class Insecta 
Order: Hymenoptera  
Family: Formicidae 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 

1 

 
 
- 

 
 

1 
Family: Apidae - 2 5 - 6 15 28 
Order: Diptera         
Family: Chironomidae - 1 - - - - 1 
Family: Ceratopogonidae 1 2 1 - 2 4 10 
Family: Asilidae - - - 3 - - 3 
Family: Simuliidae (Simulium) 1 1 2 1 1 9 15 
Family: Culicidae 8 11 21 30 27 24 121 
Family: Psychodidae - 3 31 7 8 7 56 
Family: Diopsidae - - - - - 6 6 
Family: Phoridae - - - - - 1 1 
Family: Calliphoridae - - - - - 7 7 
Family: Tachinidae - - - - - 8 8 
Family: Drosophilidae 1 1 1 - - - 3 
Family: Syrphidae - 2 - - - - 2 
Family: Trypetidae - - 1 - - - 1 
Order: Coleoptera         
Family: Staphylinidae (Rove Beetles) 1 3 3 - 2 - 9 
Family: Cryptophagidae - - 2 - - - 2 
Family: Cucujidae - - 1 - - - 1 
Other Terrestrial Species of Coleoptera - - - 7 - - 7 
Order: Homoptera        
Family: Cicadellidae  - - - 2 1 - 3 
Family: Aphididae (Plant Lice) - 1 - 5 - - 6 
Order: Hemiptera - - - 2 - 1 3 
ORDER: ANOPLURA (Linognathus Sp) - - - - 1 - 1 
Arthropoda: Collembola - - 2 - - - 2 
Total  12 27 70 57 49 91 306 

 

Values represent total number of arthropods found in the terrestrial habitat within the dry (January-

March) and wet (April-June) seasons; statistically significant at p< 0.05, df = 2.

throughout the survey period is shown in Table 3.

There was also significant difference (p<0.05) in

inter-seasonal abundance of arthropods collected

from the aquatic habitats that is, between the dry

months, January, February and March and wet

months which were April, May and June (Table

3).
Collections from Terrestrial Habitat

A total of 306 arthropod fauna were collected from
the terrestrial biotopes and presented in Table 3.
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These include the Arachnida (59 = 19.28%) and
Insecta (247 = 80.72%). Arachnids collected were
hard ticks (acari, ixodidae) of the genus Ixodes.
Insects collected were in the orders Hymenoptera
(29), Diptera (234), Coleoptera (19), Homoptera
(9), Hemiptera (3), Anoplura (1) and arthropods of
the group Collembola (2). The breakdown on
monthly basis is shown in Tables 4a and 4b.

DISCUSSION

Arthropods are significant components of both
terrestrial and aquatic ecosystems. Apart from the
report of Mbah and Vajime (1989) who surveyed
fresh water insects of Northern Nigeria (including
River Assop), there is a paucity of scientific
information on the arthropod taxa in the study area.
Gonap et al. (2017), carried out a research on
tourists motivation to Plateau state. They
commented on the excellent weather/climate of the
state and recommended a comprehensive
harnessing of all attractions through holistic
planning, development, marketing and promotion
that can guarantee sustainability of livelihoods.
Hawan Kibo, in Plateau state, Nigeria, is thus a
tourist attraction because of the presence of the
natural water falls (Assop falls) in the area. Yearly,
several people pay visits to this water fall.
Knowledge of the arthropod fauna of an area is
significant because like any other scientific data it
provides the right information that would help make
better decisions to foster development for the
people of the area. This would go a long way to
enhance the livelihood and quality of health of the
people.

The occurrence of arthropod vectors
(dipterans) in the families Ceratopogonidae,
Simulidae and Culicidae in the aquatic as well as
the terrestrial habitats of the study area and the
occurrence of phlebotomine sandflies
(Psychodidae) in the terrestrial habitats should not
be highly esteemed, since these are of public health
importance. Out of the 56 phlebotomine sandflies
collected 31 were in the month of March alone. It
is probable that their higher abundance in the
month of March was due to the fact that the
weather was relatively calm and less windy,
because as reported by Service (2012) windy

weather inhibits their flight activities. Phlebotomus
spp. (sandflies) are vectors of the protozoan
parasites Leishmania spp, which are the causative
agents of leishmaniasis. Their occurrence in some
parts of Southern Bauchi State, Nigeria and their
role in the transmission of cutaneous leishmaniasis
in the area were documented by Adamu et al.
(2012). Temocin et al. (2016) also reported the
presence of phlebotomine sandflies in Turkey and
associated their presence with the outbreak of
leishmaniasis and symptoms ranging from fever,
skin lesions, headache and gastro-intestinal
disturbances, including diarrhea. Biting midges
(Ceratopogonidae) which were also collected are
vectors of filarial parasites (Service, 2012).
Besides their role as vectors, biting midges
constitute a serious biting nuisance. Mosquito
species (Culicidae) collected from the study area
included Anopheles spp. (vector of malaria and
filaria parasites) Culex spp. (vector of filaria
parasite) and Aedes spp. (vector of dengue, yellow
fever and encephalitis). Blackflies (Simulidae) of
the genus Simulium encountered in the study area
are vectors of the dreaded and debilitating disease,
onchocerciasis (river blindness). The presence of
these medically important arthropods implies that
Hawan Kibo is at risk of arthropod vector-borne
disease outbreak. Being a tourist attraction visitors
to the area are also at risk. This calls for immediate
implementation of environment-friendly control
measures. Besides, there is the need to create
awareness on the implications of the presence of
these vectors and what individuals and communities
could do to protect themselves. Although efforts
geared towards control have been made by the

health sector e.g. the Onchocerciasis Control

Pogramme (OCP), much still has to be done. Plant

pests such as plant lice (Aphididae), which are a

nuisance to plants, were also found in the terrestrial

habitats of the study area. It is also pertinent to

design adequate control strategies targeted at the

control of these pests.

Results obtained from a survey of the aquatic

habitats revealed that the river biotope had the

most diverse fauna. Arthropods of nutritional value

were found in River Assop and these were shrimps
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(Crustacea, Decapoda). These arthropods should

be exploited for their nutritional as well as their

economic values. Shrimps are a rich source of

protein and could offer protection against

kwashiorkor and if exploited as a source of income

could alleviate poverty for the people of the

community.

The occurrence of insects in the orders

Ephemeroptera (mayflies), Plecoptera (stoneflies)

and Trichoptera (caddisflies) in the river biotope

is an indication that the water is of good quality.

According to Mitchell and Stapp (1996) and

Wahizatul et al., (2018), these groups of insects

are pollution-intolerant organisms.

The t-test result which revealed a significant

difference in the inter- and intra-season abundance

of arthropods in both habitats surveyed implies

that seasonal change and weather conditions have

significant effect on arthropod occurrence and

abundance. This is corroborated by the report of

Arong et al. (2011), who reported the seasonal

variation in the abundance and distribution of some

arthropods in Plateau State, Nigeria. The severe

harmattan in January may have been the reason

for the low arthropod density in both the aquatic

and terrestrial habitats surveyed.

CONCLUSION

This survey is preliminary and serves to provide

baseline data for further investigations. Since

Hawan Kibo is a community that harbours people

from all walks of life, prompt attention should be

given to the control of the medically important

arthropods in the area, because the health of the

people is really the foundation upon which all their

happiness and all their powers depend. Besides,

data obtained from this survey would enable holistic

planning towards development and sustainability

of livelihood in Hawan Kibo.
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