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Abstract 

Snake habitat is reducing rapidly due to anthropogenic factors. Information on snake habitats 

and distribution in Kainji Lake National Park (KLNP) is scarce despite their socio-economic 

importance. Therefore, snake habitats preferences in KLNP Nigeria were investigated. Ten 

transect strips of 2 km x 10 m each were laid in five ranges (Oli, Ibbi, Kuble, Doro and Kali) 

randomly selected from seven ranges in KLNP. Visual Encounter Survey was conducted along 

each transect to assess snake diversity and relative abundance in various vegetation structures 

along transects during the day (09.00 - 12.00hrs) and at night (19.00 - 21.00hrs). Visit was 

replicated twice in each month both in dry (December – April) and wet (June - October) seasons 

in two consecutive years (2013 - 2014). Data were analysed using descriptive statistics. Most 

Vipers (90.0%) were usually found on the ground resting or waiting for their prey while the rest 

(10.0%) of them were found hidden in the hole. Pythons utilize the holes (50.0%) and were 

equally found on the land (50.0%). The Culubrids, among which were water snakes were 

uniquely found in water (56.0%) while some were found on the ground (38.0%). The Elapids 

were found on the ground (48.0%), on the trees (27%) and in the hole (25.0%). Pythons were 

found mostly in the riparian forest (50.0%) and woodland vegetation (50.0%) of the study area. 

In contrast, culubrids were mostly found in the grassland (70.0%) while others (30.0%) were 

found in the woodland. Elapids were found in both the grassland (50.0%) and the woodland 

(50.0%) while all vipers (100.0%) were found in the grassland of the study area. The study 

highlighted the Checklist of snake species in Kainji Lake National Park. Abundance and 

distribution of snake species in KLNP were established and basic information that will enhance 

ecotourism management plan for snake View in the study area were provided. 
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Introduction 

There are myriads of factors 

influencing Snake Species habitat 

preference and distribution around the 

world. One of the most interesting 

qualities of biodiversity is that it is not 

evenly distributed. Each species has its 

own unique range, determined by the 

interaction between existing ecological 

conditions and the species evolutionary 

history (Stratterfied et al., 1998). The 

distribution of biodiversity is influenced 

by ecological factors such as temperature, 

moisture and soil, as well as seasonality 

and amount of variation in topography and 

prevailing climatic conditions 

(Stratterfied et al., 1998). Besides natural 

factors anthropogenic factors that alter 

natural habitats also influence the 

distribution pattern of biodiversity.  

Starting in the 1950’s from the western 

countries developed cities grow, suburbs 

encroached on agricultural land and high 

ways cut into forest. Agriculture was 

modernized with pesticides and by the 

draining of the marshes. A balance of 

nature made over millions of years was 

broken (Pough et al., 2002). As we 

continue to destroy natural land, all animal 

populations continue to dwindle.      

Similar to what was reported by Shah, et 

al., (2003) in Nepal, Snakes have great 

economic, ecological, religious and 

cultural, educational and inspirational 

values. However, the growth of human 

populations in more recent years has 

overshadowed the religious and cultural 

attachments; as a result survival of the 

species is directly or indirectly threatened. 

Many factors such as habitat loss and 

alteration, killing, accidental trappings, 

superstitions, illegal collection, trade and 

ignorance (lack of knowledge and 

conservation awareness) have contributed 

in the decline of snake populations in 

Nigeria. Several authors have identified 

some of the factors affecting biodiversity 

conservation in Nigeria, including land 

clearing for agriculture and uncontrolled 

logging, gathering of firewood (Asibey 

and Child, 1990). Once Nigeria was 

extensively forested but over the period of 

time some forests were cleared and 

converted to farmlands and settlements. 

Major developmental activities like 

construction of highways, dams and 

increased use of pesticides in agriculture 

has had serious impact on the snake 

population.  

As compared to other wild animals, 

snakes can be regarded as a highly 

vulnerable group in the country. It is even 

worse these days, when all snakes are 

erroneously considered to be venomous 

and are often killed at sight by people. 

Such indiscriminate killings, mainly due 

to fear and superstitions, illegal collection 

by snake charmers are other serious 

threats to already decimated population of 

snakes in Nigeria. Aquatic species of 

snakes are sometimes trapped in the fish 

traps, and nets and during these accidental 

trappings they are instantly killed at the 

spots. Some species of snakes and their 

eggs are also collected for food and 

medicinal purposes. Information gap and 

inadequate conservation awareness 

among the local people are equally 

responsible for their population decline.  

Snakes and their Habitats 

Burrowing Snakes 
Only few snakes can truly dig out 

burrows, adaptations include: blunt noses 

protected by large tough scales or spade-

shaped heads to dig with (Dunger, 1973); 

a powerful tail, spined or armoured to 

push against in tight spaces; heads not 

differentiated from the body and fused 

head and scales to minimize friction. They 

scoop soil out with loops of their body. 
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True burrowing snakes are found where 

the ground is warm. Most snakes can dig 

through loose soil to make hiding holes or 

dig out prey. They do this by the 

concertina method to pile-drive into the 

soil. Snakes also readily use holes and 

burrows already dug out by other animals 

or even share them with a current tenant:  

Rock Python may share the burrow of an 

aardvark or porcupine as observed in the 

study area.  

Semi-aquatic and Aquatic Snakes  
These snakes are found where the 

water is warm. Most snakes can swim, 

moving by undulating, but fully aquatic 

snakes have additional adaptations: 

paddle-like tails, flattened bodies; sand-

papery skin to grasp slippery fish (Dunger, 

1971). All still breathe through lungs but 

can remain underwater for a long time. 

The lungs, which may extend the length of 

the body, help it to float. Marine snakes 

(right) excrete excess salt through a gland 

in their mouth. In the tropics where snake 

are more abundant, deforestation remain 

the greatest threat to snake 

Desert Snakes 
Desert snakes conserve water well so 

they are ideal desert dwellers. In addition 

they are able to hibernate during hot dry 

periods, living on stored fat; move by side- 

winding to keep off hot sand (Reid, 2003). 

The Horned Viper has horns above its 

eyes to protect it from the sun. Some can 

concave their bellies to create an air-space 

to breathe in underground. Some stick just 

their eyes and noses out of the sand in 

ambush and wiggle their tail to lure prey 

within strike range. They usually stay 

underground during the heat of the day 

and become active only at dusk or night. 

Arboreal Snakes 
Rectilinear locomotion ability of some 

snake make possible for them to adapt to 

tree climbing (Fry, 2003). Arboreal snakes 

are usually very long, thin and vine-like or 

shorter and stockier but with a prehensile 

tail. Vine-like snakes move quickly 

through the trees, and some can even 

glide. Those with prehensile tails move 

more slowly, using their tails to grip 

branches as they move across space or 

lunge out for prey.  

Arboreal snakes also have anti-

skidding side scales and broad belly scales 

to grip smooth branches (Eniang, 2011 ), 

and modifications in their heart and blood 

vessels so blood continues to flow even if 

they are vertical or their heart is lower than 

the rest of their body. Most are egg-laying 

as they need to keep their bodies light. 

Most tree-dwellers rest in a typical flat 

coil draped over a branch with the head in 

the centre of the coil (right). Arboreal 

snakes have different height preferences. 

In most forests, some snakes prefer the top 

canopy (Reid, 2003), others the middle 

layers (like Green Mambas), and yet 

others the lower branches and bushes 

(these are semi-arboreal). The study 

identified the snake diversity in KLNP.  It 

described the distribution and abundance 

of snake species in different ranges of the 

park. The habitat/niche preference 

behaviour of different snakes were also 

investigated. The study identified the 

snake diversity in KLNP.  It described the 

distribution and abundance of snake 

species in different ranges of the park. The 

habitat/niche preference behaviour of 

different snakes were also investigated. 

 

Methodology  

Study Area 
Kainji Lake National Park is located in 

the north western part of Nigeria between 

Niger and Kwara state, close to the border 

with the republic of Benin (Ezealor, 

2002). The park is about 560km North of 

Lagos and 385km West of Abuja, the 
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Federal Capital (Ayeni, 2007). The two 

sectors (Borgu and Zugurma) of the park 

lie approximately between latitudes 9o4′N 

and 10°30′N and between longitude 

30°30′E and 50°5′E respectively. The two 

sectors cover a total area of 5,340.82km2 

and are separated by the Kainji Lake, 

impounded on the river Niger for 

hydroelectric power generation (Aremu et 

al., 2000). 

Vegetation 
Kainji Lake National Park is situated 

in the boundary between the North and 

South of Guinea Savanna. Riparian 

Forests also occur on the banks of larger 

water courses (e.g River Oli) (Ezealor, 

2002). Generally the vegetation was 

described as been Northern Guinea 

Savanna types which are formations of 

mosaic of plant communities contrasting 

in structure and burkea/Deterium 

woodland, Afzelia/Anogiessus/Deterium 

woodland, Manyara complex (Ezealor, 

2002). 

Topography and Drainage 
The topography of the park is gently 

undulating with general decrease in 

elevation from West to East (Ezealor, 

2002). Some areas are hilly with the 

highest elevation of about 300-350m 

above sea level near the west boundary. 

The topography of the Zugurma sector is 

to some extend related to the underlying 

geology of the area, the elevated or 

elevated plain with gradually sloping sides 

forming an East-West Watershed (Ayeni, 

2007). Both sectors of the park are 

drowned by a network of rivers and 

streams, all of which empty into the rivers 

Oli, Timo and Doro while the drainage in 

Zugurma sector consists mainly of rivers 

Manyara and Ruwa Zorugi. Other streams 

include Yampere and Lausa which are 

seasonal (Ezealor, 2002). 

Climate 
The park has a yearly circle of dry and 

wet season based on Northern Savanna 

climate. The wet season begins from late 

April to October while the dry season is 

from November to early April with a short 

hamattan period between mid-December 

and February. The annual rainfall ranges 

from 975mm to 1220mm around Kainji 

Dam and Wawa respectively. (Ayeni, 

2007). 

Floral and Fauna Resources 
Kainji Lake National Park has about 

59 plant families, consisting of 49 

dicotyledonous and 10 monocotyledons: 

totaling over 252 plant species so far 

identified in the park (Ayeni, 2007). The 

dominant trees species around the park 

include; Burkea africana, Deuterium 

microcarpum, Afzelia Africana, Isobalina 

tomentosa, Acacia spp.etc. (Ezealor, 

2002). There were over 66 species of large 

mammals represented by about 13 

artiodactyls, 10 carnivores and 5 primate 

species. The area is also rich in bats, birds 

and insects (Ayeni, 2007). In addition 

there are also 62 species of fish belonging 

to 20 families and 28 species of reptiles 

and amphibians (Ezealor, 2002). 

Examples of the animal species in the   

park include: Buffalo (Syncerus caffer), 

Roan Antelope (Hippotragus equinues), 

Senegal Kob (Kobus kobus), 

Hippopotamus (Hippopotamus  

amphibuis) etc. (Ayeni, 2007).
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Snakes previously documented in the Park include the following: 

Pythonidae      Psammophis philipsii 

Python sebae      Psammophis sibilans 

Python regius      Thelothornis sp 

Culubridea      Dendroaspis jamesonii 

Natriceteres olivaceus     Naja nigricolis 

Grayia smythii      Naja meladenoleca 

Lamprophis sp      Viperidae 

Mehelya crossi     Bitis gaboonica 

Philothamnus heterodermrmus   Bitis arientans 

Philothamnus irregularis    Causus maculates 

Boiga blandingii     Atheis squamiger 

Thrasops flavigularis      Echis ocellatus 

Rhamnophis aethiopissa      

Dasypeltis fascia 

 

 
Fig. 1: Map of the study area 

(Source: Ayeni et al., 2007) 
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Methods of Data Collection 

Sampling Techniques 
Borgu Sector of Kainji Lake National 

Park has six ranges; Doro, Kuble, 

Wurumokoto, Oli, Kali and Kemeji and 

four of them  randomly selected for 

assessment (Doro, Kuble, Oli and Kali), 

while one range (Ibbi) was randomly 

selected from the two ranges (Ibbi and 

Kulho) of Zugurma Sector. Two transect 

strips of 2km (with 5m at both sides of the 

strips) were laid for snake searching in 

each range selected. The direct survey was 

carried out using the Visual Encounter 

Survey (VES) method, Acoustic survey 

method, and opportunistic searches along 

the transect strips. Special attention was 

given to tree branches, old termites mould, 

fallen logs and holes along transect due to 

secretive nature of many snake species. 

Visual Encounter Survey (VES) and 

Refuge Examination 
Visual encounter survey was 

conducted in a regimented way with 

transect lines and time limits as used by 

Eniang et al., (2004). Visual walks along 

the transect lines were carried out to 

document snake species present in the 

area.  This method was carried out in 

conjunction with refuge examination at 

the same time. This is necessary due to 

secretive nature of many snakes. During 

visual searches and refuge examination, 

the different habitat types were carefully 

studied. The day time searches were 

carried out between 9.00hr to12.00hr, the 

time when most snakes come out to bask 

in the sun. The night searches were carried 

out at the dusk from 19.00hr to 22.00hr 

when the nocturnal snakes come out of 

their hidings to feed. In the dry season and 

in areas of limited habitat disturbance 

trails of snakes were easily observed 

especially on the sandy soil. It was equally 

easy in the raining season to recognize 

snake trail on the wet soil. Some trail led 

to active holes of some snake. Such holes 

or refuges were explored by excavating 

the hole or turning up the refuge. Upturned 

refuges were carefully restored to their 

formal position after the study. Global 

positioning system (GPS) was used to 

mark the snake locations when sighted 

(The longitudinal and latitudinal position 

of each snake encountered was recorded 

with the aid of GPS. The results of each 

walk were recorded in data sheets and 

field note. At each site, the habitat was 

approached quietly with a dimmed light in 

order to be able to spot snakes and 

possibly take their photographs. In this 

study, Dry season was defined to be from 

November to April while May to October 

was considered as raining season. 

Vegetation density and nature of relief of 

where the animals were found were 

observed and recorded. 

 

Results 

Behaviour, Niches, and Activities of 

Snakes in the Study Area 
 As shown in Table 1, majority 

(57.1%) of the snakes were encountered 

alone (solitary) except in breeding season 

when male and female were seen 

temporarily staying together or their 

young ones newly hatched from a clutch. 

Snakes activities (Fig.1) observed under 

this study revealed that vipers were mostly 

found resting (60%) on the ground and 

only small percent (14%) were met 

crawling. Pythons were also found mostly 

resting (40%) or feeding (25%). In 

contrast to sedentary behaviour vipers and 

pythons were the more mobile Culubrids 

found mostly on motion (44%) and in rear 

occasion were found basking (14%), 

feeding (14%), resting (13%) and 

swimming (15%).  Elapids were also very 

mobile found to be either swimming  
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(45%) or crawling (14%). Small 

percentages of Elapids were also found 

resting (15%) or feeding (10%). Vipers 

were found mating, given more credits to 

their high level of survival in the study 

area. 

Figure 2 indicates the immediate 

environment (Niche) in which snakes 

were found. Vipers were usually found on 

the ground (90%) resting or waiting for 

their prey. Only a small percentage of 

them were found hidden in the hole. 

Pythons utilize the holes (50%) and were 

equally common on the land (50%). The 

Culubrids, among which are water snakes 

were uniquely found in water (56%) while 

some were found on the ground (38%). 

The Elapids were found on the ground 

(48%), on the trees (27%) and in the hole 

(25.0%). The snake found on the tree was 

West Africa green mambers which usually 

waits on tree branches to catch its prey. 

The habitats where the snakes were 

encountered were illustrated in figure 3. 

Pythons were found mostly in the riparian 

forest (50%) and woodland vegetation 

(50%) of the study area. In contrast, 

culubrids were mostly (70%) found in the 

grassland and smaller (30%) percentage 

were found in the woodland, Elapids were 

found in both the grassland (50%) and the 

woodland (50%) while all vipers were  

only (100%) found in grassland of the 

study area.

 

Table 1: Solitary behaviour of snakes in the study area 

Number(s)  of snake sighted 

together  

Frequency  Percentage 

1 snake 40 57.1 

2 snakes 24 34.3 

3 snakes 5 7.1 

4 snakes 1 1.4 

Total 70 100.0 
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Fig. 2: Activities of snakes when they were sighted in KLNP 

 
Fig. 3: Niches of Snakes Encountered in the Study Area 
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Fig. 4: Vegetation/habitat where snakes were encountered in KLNP 

 

Discussion 

Most snakes were met solitary except 

in breeding season when male and female 

were seen temporarily staying together for 

mating or their young ones newly hatched 

on their nesting ground. Most snakes were 

very mobile and usually find their way of 

escape whenever they are threatened. 

Other major activities of snakes observed 

were feeding and resting (commonly 

among the vipers).  

Vipers were usually found on the 

ground and most unlikely in the water. 

Few snakes found on the tree were green 

mambers which are primarily arborea in 

nature are usually waiting on tree branches 

to catch their prey. This is in consonance 

with and Reid (2003) who reported that 

Arboreal snakes have different height 

preferences. In most forests, some snakes 

prefer the top canopy, others the middle 

layers (like Green Mambas), and yet 

others the lower branches and bushes. 

Eniang (2011) equally observed that 

arboreal snakes have anti-skidding side 

scales and broad belly scales to grip 

smooth branches and modifications in 

their heart and blood vessels so blood 

continues to flow even if they are vertical 

or their heart is lower than the rest of their 

body. Only snake species encountered in 

water in the study area was Greyia smithis. 

Most snakes were encountered in the 

raining season (March-August). Snake 

breeds and move about more freely in the 

raining season while most of them were 

hiding in holes in the drier months of the 

year. Generally speaking availability of 

holes as micro habitat serve as great 

attraction for many snakes and may even 

retained them as long as those holes are 

available and maintained by natural (e.g; 

rock crevices) or some biological agents 

(e.g tree holes or aardvark holes). This 

explains why rock pythons were common 

at Kali range where big rock crevices 
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serve as formidable accommodations for 

the giant rock python. Also aardvark holes 

scattered along Oli river bank served the 

same purpose. Snakes enjoy holes for 

many reasons. First, it serves as shelter 

and helps snakes in changing environment 

to regulate their body temperature by 

moving to appropriate position along the 

hole, close to the entrance when the 

temperature is very high and craw inward 

when it drops. This observation agreed 

with Stratterfied et al (1998) who posited 

that the distribution of biodiversity is 

influenced by ecological factors such as 

temperature, moisture and soil, as well as 

seasonality and amount of variation in 

topography and prevailing climatic 

conditions. A comfortable hole also as 

serves as breeding spot for some snakes. 

Apart from housing and hibernation holes 

help snake to cheaply prey on other 

animals that may want to use or share the 

holes with them. 

Holes in rocks, big tree buttress and 

those dug by mammals, especially 

aardvark are serious centre of attraction 

for snakes. Although some species e.g 

Dendroapis jamesoni and Dendroapis 

viridis spend most of their time on tree 

branches or shrubs as was earlier observed 

by Fry (2003) a greater percentage of 

snakes are land dwellers and prefer hiding 

places.  

 

Conclusion 

The study established the preferred 

habitats of snakes families found in the 

study area. Vipers were predominantly 

found in the grassland.  The Culubrids 

were found in both grassland and riverine 

forest areas while the Pythons preferred 

the woodland and the riverine forest 

habitats. Elapids tend toward woodlands 

and grassland environment. The 

preservation of these unique habitats is 

critical to the survival of each group of 

snake associated with them in the study 

area. 
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