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ABSTRACT 
 

The study investigated the bird species abundance and diversity of the riparian zone of the Pandam Wildlife Park. 

Two major sites; Terrestrial and Aquatic were surveyed twice a day, in the morning and in the evening. Birds’ 

abundance was determined using the point count method and diversity was determined with the Simpson’s diver-

sity index.The result indicated that there was a significant difference in bird species between the terrestrial and the 

aquatic regions of the riparian area (Terrestrial, 0.89 and Aquatic, 0.80). The vegetative cover of the park was 

positively correlated to, and had a significant effect on bird species diversity in the park. A total abundance of 620 

bird species of 18 families were recorded during the work. 408 species out of the 620 species were observed to be 

aquatic while 212 birds were observed in the terrestrial region of the zone. The dominant species around the 

aquatic zone was the Nettapus auritus with a frequency of one hundred and thirty one (131) species observed at 

different time zones. The second most populated aquatic species was the Ardeola ibis with ninety one (91) spe-

cies. The Actophilornis africana (Jesus bird) was much and found around the Muyi part of the lake due to the 

vegetation on the water surface. The Ardea goliath was the least species found in the area with just two species 

seen throughout the stud periody. Species that made the highest contribution to relative abundance included the 

Nettapus auritus (21.13) seconded by the Ardeola ibis (14.68) and then the Actophilornis africana (7.77) while 

the least contributions were from the Ardea goliath (0.21), Coracias cyanogaster (0.31), Phalacrocorax aristo-

telis (0.73) and the Salpornis salvadori (0.83). Birds like the Nettapus auritus, Actophilornis africana, Milvus 

migrans and Ardeola ibis were most active at dawn and dusk.This shows these times are the best ones for bird 

watching. The small Bird diversity index around the riparian region of the park was an indication of the general 

level of diversity in the park which is not good enough for an IBA, because the park is under serious degradation. 
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INTRODUCTION 
 

Avifauna is a general name for bird species. Birds are 

feathered, winged, egg-laying vertebrates. These verte-

brates survive in a variety of environments across the 

globe but mostly forests and wetlands. Birds are social 

animals that communicate with visual signs, calls and 

songs (Labe et al 2018). They display social behaviors 

such as cooperative breeding and hunting, flocking and 

mobbing of predators. Birds live and breed in most ter-

restrial habitats and on all the seven Continents. As with 

any natural habitat, wetlands are important in supporting 

bird species diversity. Nigeria is blessed with many spe-

cies of birds scattered throughout the different ecologi-

cal regions (Labe et al, 2018).  The avifauna of Nigeria 

include a total of 940 species, of which four are endemic 

(Ibadan malimbe, Jos plateau indigo, Rock firefinch and 

Anambra waxbill) and five are rare or accidental 

(species that rarely or accidentally occur in Nigeria).               
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Diversity is the biological assemblage of species in its 

entirety, which is the complete representation of all pos-

sible measures of biological diversity across space and 

time (Lasorte and Boecklen, 2005). Species diversity is 

often measured as an index that incorporates the inter-
play between species richness (number) and abundance 

(evenness). This is the combination of number and equi-

tability showing how rare or common a species is in a 

particular site. Diversity of avifauna acts as one of the 

most important ecological indicators to evaluate the 

quality of habitats. Avifaunal diversity has been de-

creasing due to many anthropogenic activities. Nigeria 

has a bird list of just over 900 species. Over the last 3 

decades, Nigeria has witnessed unprecedented destruc-

tion of its natural resource so that less than 3% of the 

original rainforest cover now remains and large areas of 

savanna woodland in the north have been converted into 
farmlands. With a growing population of over 130 mil-

lion people, the pressures are unlikely to abate so that 

the future survival of the country’s farmland resources 

is likely to be dependent on the maintenance of its                    

  



national parks and the various game and forest reserves 

throughout the country (African Bird Club, 2013). The 

poaching pressures throughout Nigeria have led to the 

demise of many of the larger birds in Nigeria so that Os-

trich (Struthio camelus) are now restricted to a very 
small area in the north-east and similarly, Black crowned 

crane (Balearica pavonina) has all but been extirpated in 

the country. All species of Bustard are now extremely 

scarce and the big vultures can only be seen with any 

reliability in the National parks. Grey parrots (Psittacus 

erithacus) once abundant throughout the south are now 

scarce as a result of the demand for the pet trade. The 

large forest hornbills are virtually restricted to the forest 

National parks as a result of the hunting pressures 

(African Bird Club, 2013). The aim of this study is to 

survey the population and species diversity of avifauna 

in riparian area of  Pandam lake wildlife park and to de-
termine the species composition and relative abundance 

of avifauna species in the riparian zone. 

 

MATERIALS AND METHOD 
 

Data collection techniques 
 

Inventory of the abundance of the avifauna species; three 

sampling plots (100×50) were established on different 

sides of the lake. The plots were established first in Guru

-bindutse, the second plot was in the Pandam kwarri part 

of the lake and lastly the third study was conducted along 

Muyi side of the lake. In each plot, the total number of             

  

birds sighted were counted and recorded. The visible  

activities of the birds within such areas were identified 

and recorded too. Other birds were not seen but heard 

singing, therefore were identified through the sounds 

heard. Study was also conducted around the forested re-
gion of the wildlife park. The overall study was consid-

ered aquatic and terrestrial. 

  Birds that did not occur within the plots but were 

encountered in the riparian zone were identified and 

counted since birds are not restricted in movement. All 

birds were identified to species level mostly with the help 

of the West African bird guide. Data for the study were 

collected with the aid of field surveys, personal inter-

views and administrative records. 
 

Data analysis 
 

Relative abundance 
 

Relative abundance was measured for bird species en-

countered in each of the sites using the formula below. 
 

Species relative abundance =   Species abundance/ Total   

                                        abundance x 100. 
 

Measurement of bird species diversity 
 

Bird species diversity was measured in each of the study 

sites using Simpson’s diversity index (Simpson, 1949). 

 

RESULTS 
 

The observations of the present study have been listed in 

Tables 1-5. 
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Sl/

N 
COMMON 

NAME 
  

SCIENTIFIC NAME FAMILY MORNING EVENING FREQUENCY 
  

1 Pigmy  goose Nettapus auritus Anatidae 78 53 131 

2 Cattle egret Ardeola ibis Ardeidae 52 39 91 

3 Lily trotter Actophilornis Africana Jacanidae 40 35 75 

4 Dabchick Tachybaplus ruficollis Podicipedidae 30 14 44 

5 Chest-nut backed 
finch lark 

Eremopterix leucotis Alaudidae 22 18 40 

6 Grey hornbill Ocyceros birostris Bucerotidae 18 20 38 

7 Common sandpiper Actitis hypoleucos Scolopacidae 16 20 36 

 8 Copper sunbird Cinnyris cupreus Nectariniidae 12 18 30 

9 Black-kite Milvus migrans Accipitridae 15 10 25 

10 Barbary shrike Laniarius barbarous Laniidae 13 10 23 

11 Openbill Anastomus lamelligerus Ciconiidae 2 20 22 

12 Grey breasted hel-
met guinea fowl 

Numida meleagris Numididae 9 21 21 

13 Amethyst starling Cinnyricinclus leucogaster Cinnyrincinclus 6 12 18 

14 Grey plantain eater Crinifer zonurus Musophagidae 4 12 16 

15 Olive-backed sun-
bird 

Cinnyris jugularis Nectariniidae 4 8 12 

16 Red shouldered 
cuckoo shrike 

Campephaga phoenicea Campephagidae 6 4 10 

17 Spotted creeper Salpornis salvadori Certhiidae 2 6 8 

18 Longtailed shag Phalacrocorax aristotelis Phalacrocoraci-
dae 

5 2 7 

19 Blue bellied roller Coracias cyanogaster Coraciidae _ 3 3 

20 Goliath heron Ardea goliath Ardeidae 1 1 2 

  TOTAL         620 

Table 1. Birds of Riparian area of Pandam Wildlife Park 
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COMMON 

NAME 
 

SCIENTIFIC NAME FAMILY MORNING EVENING FRE-

QUENCY 
  

RELA-

TIVE 

ABUN-

DANCE 

Pigmy  goose Nettapus auritus Anatidae 78 53 131 21.13 

Cattle egret Ardeola ibis Ardeidae 52 39 91 14.68 

Lily trotter Actophilornis Africana Jacanidae 40 35 75 7.77 

Dabchick Tachybaplus ruficollis Podicipedidae 30 14 44 4.56 

Chest-nut backed 
finch lark 

Eremopterix leucotis Alaudidae 22 18 40 4.15 

Grey hornbill Ocyceros birostris Bucerotidae 18 20 38 3.94 

Common sandpiper Actitis hypoleucos Scolopacidae 16 20 36 3.73 

Copper sunbird Cinnyris cupreus Nectariniidae 12 18 30 3.11 

Black-kite Milvus migrans Accipitridae 15 10 25 2.59 

Barbary shrike Laniarius barbarous Laniidae 13 10 23 2.38 

Openbill Anastomus lamelligerus Ciconiidae 2 20 22 2.28 

Greybreasted hel-
met guinea fowl 

Numida meleagris Numididae 9 21 21 2.18 

Grey plantain eater Crinifer zonurus Musophagidae 4 12 16 1.66 

Amethyst starling Cinnyricinclus leucogaster Cinnyrincin-
clus 

6 12 18 1.87 

Olive-backed sun-
bird 

Cinnyris jugularis Nectariniidae 4 8 12 1.24 

Red shouldered 
cuckoo shrike 

Campephaga phoenicea Campephagi-
dae 

6 4 10 1.03 

Spotted creeper Salpornis salvadori Certhiidae 2 6 8 0.83 

Longtailed shag Phalacrocorax aristo-
telis 

Phalacro-
coracidae 

5 2 7 0.73 

Blue bellied roller Coracias cyanogaster Coraciidae _ 3 3 0.31 

Goliath heron Ardea goliath Ardeidae 1 1 2 0.21 

TOTAL         620   

Table 2. Relative abundance of avifauna in the riparian area of Pandam Wildlife Park 

(Source, Fieldwork, 2019) 

S/N COMMON NAME SPECIE NAME 
FAMILY 
  

1 Pigmy goose Nettapus auritus Anatidae 

2 Cattle egret Ardeola ibis Ardeidae 

3 Lily trotter Actophilornis Africana Jacanidae 

4 Dachick Tachybaptus ruficollis Podicipedidae 

5 Common sandpiper Actitis hypoleucos Scolopacidae 

6 Openbill Anastomus lamelligerus Ciconiidae 

7 Longtailed shag Phalacrocorax aristotelis Phalacrocoracidae 

8 Goliath heron Ardea goliath Ardeidae 

Table 3. Aquatic avifauna species of the riparian zone, Pandam Wildlife Park 

AJCB Vol. 8 No. 2, pp. 213–219, 2019 
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S/N COMMON NAME  SPECIE NAME FAMILY 

1 Chestnut backed finch lark Eremopterix leucotris Alaudidae 

2 Copper sunbird Cinnyris cupreus Nectariniidae 

3 Black-kite Milvus migrans Accipitridae 

4 Barbary shrike Laniarius barbarous Laniidae 

5 Grey-breasted helmet guinea fowl Numida meleagris Numididae 

6 Grey plantain eater Crinifer zonurus Musophagidae 

7 Amethyst starling Cinnyrincinclus leucogaster Cinnyrincinclus 

8 Olive backed sunbird Cinnyris jugularis Nectariniidae 

9 Red-shouldered cuckoo shrike Campephaga phoenicea Campephagidae 

10 Spotted creeper Salpornis salvadori Certhiidae 

11 Blue bellied roller Coracias cyanogaster Coraciidae 

12 Grey hornbill Ocyceros birostris Bucerotidae 

Table 4. Terrestrial avifauna species of the riparian zone, Pandam Wildlife Park 

S/N COMMON NAME SPECIE NAME FREQUENCY(N) n(n-1) 

1 Chestnut backed finch lark Eremopterix leucotris 40 1,560 

2 Copper sunbird Cinnyris cupreus 30 870 

3 Black-kite Milvus migrans 25 600 

4 Barbary shrike L. barbarus 23 506 

5 Grey-breasted helmet guinea fowl Numida meleagris 21 420 

6 Grey plantain eater Crinifer zonurus 20 380 

7 Amethyst starling Cinnyrincinclus leucogaster 18 306 

8 Olive backed sunbird Cinnyris jugularis 12 132 

9 Red-shouldered cuckoo shrike Campephaga phoenicea 10 90 

10 Spotted creeper Salpornis salvadori 8 56 

11 Blue bellied roller Coracias cyanogaster 3 3 

12 Grey hornbill Ocyceros birostris 2 2 

  TOTAL   212  

  
  

Table 5. Diversity of avifauna species of the riparian zone, Pandam Wildlife Park. 

S/N COMMON NAME SPECIE NAME FREQUENCY(N)   

1 Pigmy goose Nettapus auritus 131 17,030 

2 Cattle egret Ardeola ibis 91 8,190 

3 Lily trotter Actophilornis africana 75 5,550 

4 Dachick Tachybaptus ruficollis 44 1,892 

5 Common sandpiper Actitis hypoleucos 36 1,260 

6 Openbill 
Anastomus lamel-

ligerus 
22 462 

7 Longtailed shag 
Phalacrocorax aristo-

telis 
7 42 

8 Goliath heron Ardea goliath 2 2 

  TOTAL   408 34,428 

Table 6.  Abundance of  Aquatic avifauna species of the riparian zone, Pandam Wildlife 
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DISCUSSION 
 

A total of six hundred and twenty (620) bird species of 

18 families were recorded during the work. 408 species 

out of the 620 species were observed to be aquatic in 

nature, hence were observed around the aquatic (Lake) 

ecological zone of the park (Table 3). The dominant spe-

cies around the aquatic zone was the Nettapus auri-

tuswith a frequency of one hundred and thirty one (131) 

species observed at different time zones. The second 

most populated aquatic species was the Ardeola ibis with 

ninety one (91) species. The Actophilornis africana 
(Jesus bird) was much and found around the Muyi part of 

the lake due to the vegetation on the water surface. The 

Ardea goliath was the least specie found in the area with 

just two species seen throughout the study. 

 Two hundred and two (212) birds were observed in 

the terrestrial region of the zone (tab.4). The dominant 

bird recorded among the trees was the chestnut backed 

finch-lark (Eremopterix leucotis) with Forty (40) species 

in number. The copper sunbird was the second most 

populated specie with 30 species on record. Counting of 

birds amongst the woods proved a bit difficult due to the 

dense vegetative cover and the bird’s mobile nature. 
Species that made the highest contribution to relative 

abundance (tab.2) include the Nettapus auritus (21.13) 

seconded by the Ardeola ibis (14.68) and then the Acto-

philornis africana (7.77) while the least contributions 

were from the Ardea goliath (0.21), Coracias 

cyanogaster (0.31), Phalacrocorax aristotelis (0.73) and 

the Salpornis salvadori (0.83). 

 Not much of the Ocyceros birostris were seen dur-

ing the study same as the Coracias cyanogaster which 

are solitary in nature. Other birds like the Pied crested 

cuckoo (Clamator Jacobinus) were heard calling among 
the low woods but not seen due to the nature of the vege-

tation. Owls (Tyto alba) were also heard at night which 

made counting impossible. Bird diversity and abundance 

did not vary much between the study sites probably due 

to even distribution of vegetation variables which gave 

rise to uniform habitat structures.  

 From the records, much of the birds found in the 

park are aquatic in nature. Even the terrestrial birds like 

the Milvus migrans often return to the water for hunting. 

Many birds like the Ardeola ibis, Ocyceros birostris, 

Anastomus lamelligerus, Ardea goliath, Nettapus auritus 

etc were found in both areas of the study i.e Terrestrial 
and Aquatic region. While most birds could fly far away 

from the riparian region, some like the Nettapus auritus 

and Actophilornis Africana were basically found in the 

riparian zone. 

 A total of six hundred and twenty (620) birds spe-

cies belonging to 18 families were found in the riparian 

sector of the Pandam wildlife Park. Previous research 

works in the park like that by Audu and Shola (2016), 

yielded higher compositions compared to this research. It 

is no surprise as said by Uloko and Yager (2017), that 

the major vegetation of the park that would have encour-

aged the activities of birds ranging from breeding, feed-

ing etc is affected over the years through logging, fuel 

wood collection and burning activities. Also according to  

 species to exploit landscape transformed by humans, 

make it possible for them to expand their home ranges as 

a result they become more widespread and abundant. 

According to Mangnall and Crowe (2003), annual change 

in crop type and production also with seasonal crop cycle 
succession is known to affect avian community structure 

in the park. 

The low abundance and total absence of some birds like 

the owl (Tyto alba) is attributed to their mode of opera-

tion at night. For other species like the Coracias 

cyanogaster, it could be attributed to habitat type. The 

bigger birds like the Ocyceros birostris and Ardea goli-

athwere not much and this can be attributed to the rate at 

whichsuch birds are hunted in the park. The migratory 

status of some birds might have also been a reason for 

low abundance both for the aquatic and terrestrial spe-

cies.  

 Bird population varied between counting times. 

Early morning between the time the sun rises and mid-

morning were the times of the day when the birds were 

most active. Some birds like the Nettapus auritus, Acto-

philornis africana, Milvus migrans andArdeola ibiswere 

most active at dawn and dusk. This shows these times are 

the best ones for bird watching. 

 The value of Simpson’s index in this study was 

higher in the terrestrial ecological zone (0.89) when com-

pared to the aquatic ecological zone (0.80). The value 

near zero is corresponding to highly diverse or heteroge-

neous ecosystems and the value that tends to one implies 

a more homogenous ecosystems. The greater level of 

diversity in the terrestrial region of the part can be related 

to the fact that there is much food available on land than 
around the water shores. The neighboring farmlands pro-

vide diverse food sources for different species of birds. 

Most of the birds make their nest among the trees, the 

aquatic birds inclusive. This could also be another reason 

for greater diversity among birds in the terrestrial region. 

The finding of this study is in agreement with the report 

by Lasorte and Boecklen (2005) that birds abundance and 

distribution is affected by changes in avian diversity 

structure. This observation is also not in contrast with the 

report of Ranchandria (2013) who reported that diversity 

and species richness of birds is subject to the suitability 
of their habitats. 

 In general, the level of diversity is not in any way 

unconnected with the available ecological requirements 

of the habitat. Equally, the habitat is rich and diverse in 

woody plants species, intertwined with epiphytes and 

climbers that house rich abundance of species of avi-

fauna. This finding is also in agreement with the report 

by Bideberi 2013), who reported that diversity, distribu-

tion and abundance of avifauna species is related to their 

habitat types. 

 The occurrence of 620 avifauna species in the ripar-

ian zone is a pure indication of the park’s rich avifauna 
diversity. The index values from the study describe high 

diversity as all the values turned to be closer to one (1). 

As observed by Uloko and Yager (2018), there was no 

significant difference between the ecological zones 

(terrestrial and aquatic) in terms of diversity and abun-

dance. This may be related to closeness between the two  
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 study sites. 

 All birds were identified but counted only when 

sighted. Counting by sound was avoided to prevent 

wrong figures. It will be of great importance to conclude 

that not all birds seen could be identified and not all 
birds identified were captured due to bird’s very mobile 

nature. 

 

 CONCLUSION 
 

The study focused on the diversity and abundance of 

avifauna species in the riparian zone of Pandam Wildlife 
Park, which was divided into two habitat types 

(Terrestrial and Aquatic). These habitat types were found 

to be diverse in bird species composition due to the fa-

vorable ecological conditions of the area. Many studies 

have confirmed that for terrestrial communities the num-

bers of bird species, as well as their diversity are strongly 

positively correlated with aspects of the structural com-

plexity of vegetation (vegetation variables) (MacArthur 

1964; Recher 1969; Karr & Roth 1971). That is, the 

more complex the structure of composition of the vegeta-

tion, the more likely it is that the habitat will contain 

more bird species. Unfortunately, the Wildlife Park faces 
a mass disturbance due to urbanization with its accompa-

nying problems such as indiscriminate fire, overgrazing 

by livestock and majorly deforestation through fuel 

wood collection and to lesser degree farm expansion. 

Encroachment of the village into the buffer zone has had 

an adverse effect on the park overtime. Few years back 

the government of plateau state permitted the harvest of 

the famous Madrid tree. This opened the forest to other 

exploitations resulting to depletion of the of the parks 

vegetation which is a major aboard for the birds. 

 The study was no short of challenges. The point 
count method depends on the researchers’ abilities to 

correctly spot and identify birds in the area. The dense 

vegetation made bird viewing difficult and hence count-

ing. Noise pollution caused by the surrounding environ-

ment, proximity to human settlement, voices and sounds 

from fishing activities as well as water flowing down its 

course made observation of birds by ear very challeng-

ing.  

 There was no significant difference in the number 

of terrestrial and aquatic birds observed during the study. 

In overall abundance, Nettapus auritus had the highest 

frequency followed by Ardeola ibis.  
 

RECOMMENDATIONS 
 

Protection of this reserve and similar types of woodlands 

on the Jos Plateau will not only preserve what is left of 

the Jos Plateau vegetation, but will also ensure the per-

sistence of the plateau's biodiversity and further boost 

tourism for which the State is known. 

 The Park management and Plateau State Govern-

ment should intensify efforts towards protecting the Park 

and its bird species diversity by educating support zone 

dwellers to plant and manage tree species. 

 Regular field assessment should be carried out over 

the years in order to ascertain whether the avian richness 
and diversity are increasing or decreasing. It is  strongly 

recommended that a relocation of the  

dwellers who are now invading the park be effected. 

Most of the anthropogenic activities affecting wildlife in 

the park come from the villagers inhabiting the park’s 

buffer zone.  
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