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Abstract. Point count method was used to collect data on bird diversity, abundance and 
distribution in two habitats. 456 individual birds, from 60 families and 151 species were identified. 
The study indicated a significant difference in birds’ abundance and species richness between the 
habitats. There was no significant difference between habitats and the feeding guild. The Mann 
Whitney U-test applied to test the difference in bird abundance between habitat types indicated that 
the number of birds in the Off-Reserve differed significantly from the On-Reserve as p < 0.05 (U= 
3578, p= 0.0001). whereas Shannon-Wiener diversity index (H') used to determine species diversity 
index was 3.950 and evenness of 0.927. Sørensen’s similarity, indicated that diversity of birds between 
the two habitat were not significant (t= 0.099, df= 1 and P= 0.933 at α= 0.05). There was no 
significant difference in diversity between the On-Reserve and the Off-Reserve bird composition. 
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1   Introduction 

1.1  General Introduction 

Ecotourism is often referred to as the lower impact form of tourism that takes local environment and 
people into consideration. The International Ecotourism Society defines ecotourism as “responsible 
travel to natural areas that conserves the environment, sustain the well-being of local people, and 
involves interpretation and education”. For many countries ecotourism is not simply a marginal activity 
to finance protection of the environment, but major industry of the national economy. As people have 
become more educated and environmentally conscious in recent decades, the popularity of ecotourism 
has also risen [1]. 

Ideally, ecotourism creates a local incentive for conserving natural areas by generating income through 
operations that are sustainable, low-impact (environmental and social), low-investment, and locally 
owned [2]; [3]. Unfortunately, this ideal is rarely reached, in part due to what may be an inherent 
paradox: ecotourism aims to combine market-driven consumption of goods and services with 
sustainability [2]. In some cases, ecotourism actually creates new financial incentives for encroachment of 
natural areas through land speculation. In addition to that, the exclusion of local people from most of 
the benefits, leakage of profits out of the area, disturbance of wildlife, pollution, and even the outright 
habitat destruction that many ‘ecotourism’ operations cause [4]; [5], and it is easy to see why some 
consider ecotourism as another environmentally-destructive marketing device [6]; [3]. 

True ecotourism is preferable to alternative forms of economic development, such as logging, mining, 
or agriculture, because properly conducted ecotourism has the potential to protect natural areas and 
benefit local people at the same time [7]; [3]. 

One of the most promising activities of ecotourism which is being practice almost everywhere, as long 
as there is presence of avian wildlife, is Bird Watching. “Is the activity of observing birds either by 
naked eye or with the aid of vision enhancing equipment like binoculars and telescope for recreational 
purposes” [8]. Bird watching often involve a significant auditory component, as many bird species are 
more easily detected and identified by ear than the eye. The term “bird watching” appeared for the first 
time as the title of a book “Bird Watching” by Edmund Selous in 1901. Most birdwatchers pursue this 
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activity for recreational or social reasons, unlike ornithologist, who engage in this study of birds using 
formal scientific methods. However, birdwatching is a recreational activity, and also being closely linked 
with conservation and preservation and often conveys a strong ethical and education component [7]. 
Since birders are highly motivated individuals, they sometimes travel and spend a considerable amount 
of money on bird watching. [8]. 

Thus, within the last 20 years, tourism operators have begun to understand and plan for bird 
watching, which has evolved the activity into a tourism niche [9]. [10] illustrated that bird-watching had 
a much greater following in the United States than previously thought. [10] illustrated again that bird-
watching is planned and organized activity much like other forms of tourism. Moreover, [11] and [12] 
conducted a study and illustrated the positive economic impact that birding produced, the activity 
quickly gained recognition as a tourism niche. 

Birdwatchers are one of the best sources of ecotourism income since they form the largest single group 
of Eco tourists, who are educated, have higher awareness of conservation issues and have above average 
incomes [13]. Because of the zeal of many birdwatchers and the resources these people are willing to 
invest in this activity, birdwatching is becoming the most rapidly growing and most environmentally 
conscious segment of ecotourism and provides economic hope for many threatened natural areas around 
the world [13]; [3]. 

According to [10], 300,000 American birdwatchers can be considered committed. These committed 
birdwatchers form the core group of international birding trip participants. Based on the 1994 American 
Birding Association membership survey [8], 49% of committed birdwatchers travel out of the country for 
birdwatching. Of those, 32% have taken part in an organized bird tour. There are at least 127 
companies that offer birdwatching tours worldwide (see, for example, Birding.com 2001), and 
considering that the average trip to a less developed country [8] from one of the largest six birding 
companies (over 150 birding tours per year) has 12 participants and costs over US$ 4000 per person, the 
financial impact of international birdwatching can be substantial. 

There are about 760 bird species in Ghana, classified into forest, savannah or terrestrial and water 
birds. Enquiries have revealed that though most of the forest and savannah birds are indigenous, yet 
they are not endemic to Ghana. There is also still uncertainty as to whether all the various species of 
birds found in the West African sub-region as well as Ghana truly belong to these places [3]. Birds are 
very visible and integral part of the ecosystem occupies many trophic levels in a food chain ranging from 
consumers to predators. Since early works by [14] and [15] concerning habitat selection in birds, much 
research has led to the conclusion that configuration of vegetation is of prime importance [16]. [7] 
summarized the present viewpoint by stating that vegetation structure is ecologically important to birds 
in many ways, such as providing display perches, shelter and nest sites, and suitable foraging areas. This 
in turn may lead to many beneficial results; including increased number of offspring produced and 
decreased competition among species [17]. 

Furthermore, they do add enjoyment to our lives because of their distinctive colors, showy display 
also distinctive songs and calls. Conserving and managing birds will therefore result in wise use of some 
of the most sensitive, fragile and ecologically rich habitats in the world [7]. Birdwatching is the most 
promising branch of ecotourism because birdwatchers comprise a large and increasing pool of educated 
and wealthy individuals who desire to observe birds in their native habitats and whose activities have 
relatively low environmental impact, [2]. Among various kinds of ecotourism, birdwatching has the 
highest potential to contribute to local communities, educate locals about the value of biodiversity, and 
create local and national incentives for successful protection and preservation of natural areas [8]. The 
governments of less-developed nations, local and international NGOs, and birdwatching companies 
should give priority to birdwatching promotion and education. These organizations should also strive to 
increase the contribution of birdwatching to rural communities and local grass-root organizations since 
birdwatching has a significant potential to generate income through the protection and promotion of 
natural areas. 

Human activities that affects birds and their habitats are pervasive and increasing. Effects of these 
activities are manifested at all ecological scales, from short-term changes in the behavior of an individual 
animal through local extirpations and global extinctions [18]; [19]. Consequently, understanding the 
effects of humans on birds and their population, as well as devising strategies to ameliorate these effects, 
is an increasing challenge for resource managers. Virtually all human activities can affect birds’ 
populations either positively or negatively. Those activities that are likely to have adverse effects can be 
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divided into those that function primarily by altering the physical environment in a relatively 
permanent way and those that cause change to an animal’s behavior. Activities that alter the physical 
environment change the amount of habitat for a species. Examples include activities that directly alter 
the structure and composition of the landscape, such as agroforestry, agriculture, livestock grazing, 
settlement, open land and unregulated off-road vehicle use. In general, these are land use practices that 
alter the trajectory of ecological succession, including changing the dominate plant communities and the 
abiotic features of the area. 

The Study on diversity, distribution and abundance of birds with respect to different habitat types is 
important since it will provide a better understanding on the birds diversity, distribution and abundance 
within natural and human occupied habitats, also to create more awareness on the positive impacts 
birds have on the environment, serves as the leverage for other researchers to work more on birds in 
relation to the seasons we have in Ghana, and finally a platform for promoting bird watching in the 
country. 

1.2  Problem Statement 

Kakum National Park is among the 7 national park managed by the Wildlife Division under the 
Forestry Commission of Ghana. The mandate of the division is to conserve wildlife in Ghana in general 
and manage wildlife protected areas in particular within representative ecological zones of the country. 
Kakum National is the most visited National park in Ghana. Facilities and recreational activities such 
as: Bird Watching, Children’s Park, Camping, Hiking, and the Canopy Walkway have been the main 
reasons why tourist visit the park. Out of the 760 species of birds found in Ghana, Kakum alone 
possesses 266 species including eight species of global conservation concern, therefore this makes Kakum 
an important bird area recognized by the Bird Life International. Birds play some important roles in the 
ecosystem, they are bio indicator of healthy ecosystem, insectivores’ species and raptors regulate disease 
vectors, scavenger birds, biomass cycling, and seed dispersal. 

However, increase in global demand for food in recent decades, alongside increasing human population, 
agricultural development and certain factors has transformed vast areas into homogeneous agricultural 
land to enhance productivity, this has disproportionally affected the availability of some species of birds. 

As a result, this study has come up with a comprehensive information on bird abundance that covers 
the entire landscape from settlement areas, farmlands to the natural forests. Information on the avifauna 
of the Kakum landscape will help to fill in the gaps and update the already existing information on birds 
in Kakum, highlight the factors affecting bird’s abundance, help reaching sound decision on matters 
pertaining to conservation of biological diversity of the area Kakum Conservation Area (KCA). 

1.3  Significance 

Birds have enormous positive effects on the environment. Birds have influence on the economy of a 
nation, on the environment, social and the cultural life of the surrounding settlement such as: serving as 
a link between bird diversity and local income, education and employment of local guides, contribution 
to ornithological knowledge and generate fund for the government to assist community in their 
challenges through bird watching income [3]. 

This study will provide suggestions to help reduce the anthropogenic activities that has caused 
degradation of bird habitat, and also help promote bird watching in Kakum National Park. Results in 
this study will enhance our understanding of birds and their vital ecological importance in the ecosystem, 
help achieve conservation goals, tourism promotion and rural livelihoods. Moreover, the results of the 
study will provide a broad overview of bird’s diversity and distribution in relation with habitat features, 
and also increase income generated by the park, it will help improve conservational policies for 
biodiversity. Perhaps, it will also form the basis for future researchers who wish to work on birds and 
also be a valuable source of information to Kakum National Park, Tourism Industry, Ghana Tourism 
Authority and even outsiders who wants to know more about birds in Kakum National Park. 
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1.4  Objectives 

The main objective of the project is to conduct birds survey in Kakum Conservation Area and its 
catchment areas. 

The specific objectives are to: 
• To identify bird species diversity in an undisturbed and disturbed areas around Kakum National 

Park. 
• To compare birds’ species composition and distribution in the two habitat types. 
• To identify the effects of anthropogenic activities in the habitat types on bird abundance. 

2   Study Area 

2.1  Description of the Study Area 

Kakum Conservation Area consist of a National Park and a Resource Reserve. Kakum National Park 
and Assin Attandanso Game Production Reserve lie in the Upper Guinea forest zone in southern Ghana 
[3]. Together they comprise a 360 km2 of moist evergreen forest and also seasonal dry semi-deciduous 
forest, it receives an annual rainfall of 1,380mm [3]. Kakum National Park is located in the Twifo-
Hemang-Lower Denkyira District in the Central Region of Ghana. It is located just 33 kilometers from 
Cape Coast in the Central Region of Ghana. It lies within longitude 1̊ 5" East and 1̊ 2" West and on 
latitude 5̊ 39" North and 5̊ 20" South. A study by [3] revealed that Kakum National Park has more than 
five rivers and the main river is being called Kakum River which supplies fresh water to Cape Coast 
Metropolis and 133 other towns, communities and villages. The river was named after the cry of a Mona 
monkey (Cercopithicos mona) “Kiakum”” Kiakum”. 

The Kakum Forest, was named after Kakum River whose headwaters lie within the park's boundaries, 
was originally set aside as a forest reserve in 1925. Although there is a disagreement as to the exact date 
of their demarcation, they have been ‘reserved’ since the 1930s [20]. Logging, which began in the 1930s, 
was intensified in the 1950s and continued until 1989 when the Central Region Administration 
suspended all logging. These two forest reserves are now managed as Kakum Conservation Area by the 
Wildlife Division of the Forestry Commission. The Kakum Conservation Area was legally gazette as a 
National Park and Resource Reserve in 1992 under the Wildlife Reserves Regulations (LI 1525) under 
the administrative Jurisdiction of the Wildlife Department. The park was officially opened to the 
general public in 1994 [3]. The park is surrounded by fifty-two (52) fringe communities and 400 hamlets. 

Recreational activities that can be undertaken in the park include; nature walk, bird watching, camp 
site and tree house, canopy walkway and butterfly watching. It is inhabited by a diverse plant and 
animal species. It serves as a home for more than five different kinds of globally endangered species of 
mammals which include forest Elephants, (Loxodonta africana) Bongo, (Tragelaphus eurycerus) Diana 
Monkey, (Cercopithecus diana) Black and White Colobus Monkey (Colobus guereza) and Yellow Buck 
Duiker, (Cephalophus silvicultor) [9]. 

It serves as a habitat for over 266 different species of birds and over 100 species of mammals, reptiles, 
amphibians and 600 different species of butterflies. One of the butterfly species found in Kakum is 
(Diopetes kakumi) which was originally discovered in the conservation area. The uniqueness of this park 
lies in the fact that it was established at the initiative of the local people and not by the State 
Department of Wildlife who are responsible for wildlife preservation in Ghana [3]. It is also the only 
park in Africa with a canopy walkway, which is 350 meters (1,150 ft.) long and connects seven tree tops 
which provide access to the forest. The canopy walkway was designed by Dr. Illar Muul a Canadian 
ecologist and was constructed by two Canadians namely; Tom Ainsworth and John Keelson and was 
assisted by six Ghanaians who were also expert in tree climbing. The construction took place in the year 
1994 and took six months before it completion. The maximum weight the walkway can take is eight 
tons (8 tons), which is equivalent to eight thousand kilogram (8000kg), this weight is said to be the 
weight of two forest elephant. 
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Figure 1. Map of the study area 

2.2  Method 

The study was conducted in Kakum National Park in the Central Region of Ghana between March to 
May, 2018 using Point count method in both Undisturbed area (Natural forest) and Disturbed area 
(Farmlands and Settlement) [21]. 

Opportunistic observations were made along the points to establish any form of disturbance present. 
The form of the disturbance was placed into two categories; vegetation clearing and invasive plants. 
Vegetation clearing involved activities such as, vegetation cutting, vegetation burning, cultivation, 
settlement and livestock grazing. On the other hand, bird watching on the canopy walkway and visitor’s 
presence were also seen as disturbances to birds found in the natural forest. Therefore, a forest area was 
defined as an area with a high density of trees more than 50% and close canopy characterized by over 
stores layers (shrub layer, herb layer and above layer); and a woodland as an area of low density trees 
with open canopy of 20%. The point count method is most suitable method for counting birds in such 
uneven terrain (steepness), and dense undergrowth in which detection of birds using other techniques 
may be difficult [21]. 

2.3  Data Collection 

Using point count method to monitor bird population in On-reserve and Off-reserve, the field work was 
carried out in the morning between 6:00 am to 10:00 am (most birds are active at that time) for five (5) 
stations at regular interval of thirty (30) minutes each, upon reaching a point, 1-2 minutes were 
provided for the birds to settle in case of any disturbances, for a total distance of 350 meters long, to 
avoid double counting on an individual at each station, stations were at least 70 meters away from one 
another, birds were counted and recorded by observation and vocalization within 15 m radius. 

Play back call technique involve playing recorded sounds of the target bird species. It’s mainly used to 
elicit response from secretive birds which on hearing the calls will call back or move in search of the 
other bird. Flying birds were excluded in both sites because, their particular locations were difficult to 
determine. Date, bird species, number, were recorded. Birds were identified to the species level, feeding 
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guild of identified species and their taxonomic groups were properly categorized based on Helm field 
guide by [22], field binoculars (Nikon 10 × 42) was used to assist in the observation and identification of 
the bird species. The Garmin GPS device was used to take the coordinate and location of the stations. 
This study was limited to diurnal birds only due to lack of special equipment to detect nocturnal birds. 

2.4  Data Analysis 

Relative abundance: = 𝒏𝒊𝑵 × 100 
where, ni= the number of individuals in the ith species, 
N= total number of individual of species recorded during the survey. 

Population Density = 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒃𝒊𝒓𝒅𝒕𝒐𝒕𝒂𝒍 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆(𝒎) 
The diversity of birds’ recorded was calculated using Shannon-Wiener diversity index (H) 
The Shannon Index is given by the following formula, 

 Shannon index (H) = −∑ Pi (InPi) (1) 
where; 

Pi =the relative abundance of each species, calculated as the proportion of individuals of a given 
species to the total number of individuals in the community. 𝒏𝒊𝑵 

The value of the index ranges from 1.5 (low species richness) to 5.0 (high species and richness). [21]. 
Species evenness was evaluated using Evenness Index (E) as follows: E= 𝑯𝑯𝒎𝒂𝒙, where E= Evenness 

Index, H =Shannon-Wiener diversity index and Hmax = InS-natural logarithm of the total number of 
species. 

Sørensen similarity index (S) was used to measure species similarity of habitat types. It is designed to 
equal to 1 in case of complete similarity between two habitats and 0 if species of two habitat types are 
dissimilar 

Sørensen similarity index (S) was computed as: 
 S= 𝟐𝑪(𝑨 𝑩) (2) 
where: A and B are number of species in habitat A and B, C is the number of species common to both 
habitats A and B. Difference in bird abundance between habitats types was tested using the Mann 
Whitney U-test whereby habitats were treated as an independent variable and abundance as a 
dependent variable [9]. 

3   Results 

3.1  Abundance 

During the study a total of 456 bird were recorded, 218 individuals, consisting of 28 families and 80 
species were recorded in the undisturbed area and 238 individuals, consisting of 32 families and 71 
species were recorded in the disturbed area (Appendix). Nine (9) species occurred in both habitats: 
Little greenbul (Andropadus virens), Common bulbul (Pycnonotus barbatus), Olive sunbird (Cyanomitra 
olivacea), Green crombec (Sylvietta virens) African harrier hawk (Polyboroides typus), Red-rumped 
thinkerbird (Pogoniulus atroflavus), Speckled thinkerbird (Pogoniulus scolopaceus), African pied hornbill 
(Tockus fasciatus), Tambourine dove (Turtur tympanistria). When the Mann-Whitney U-test was used 
to evaluate the differences of the abundance and the species richness of birds between the variance of all 
the species population, it was found that the number of birds in the Off-Reserve differed significantly 
from the On-Reserve as p < 0.05 (U= 3578, p= 0.0001). This rejects the hypothesis that the abundance 
of birds’ species at different sites is the same. 
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Figure 2. Abundance of birds in both sites 

Table 1. Bird density in the study area 

Study Area Density (birds/m2) Size Proportion (%) Standard Error 
On-Reserve 0.6 218 48 10.5 
Off-Reserve 0.7 238 52 8.4 

 
The most abundance species in the On-Reserve was the Western beared greenbul (Criniger barbatus) 

(RA% = 11.01), Icterine greenbul (Phyllastrephus icterinus) (RA% = 4.13), Common bulbul 
(Pycnonotus barbatus) (RA% = 3.67), African green pigeon (Treron calvus) (RA% = 3.66), Tiny 
sunbird (Cinnyris minullus) (RA% = 3.21), Rufous-crowned eremomela (Eremomela badiceps) (RA% = 
2.70), Swamp palm bulbul (Thescelocichla leucopleura) (RA% = 2.29), Naked-faced barbet 
(Gymnobucco calvus) (RA% = 2.29). 

The following species were abundant in the Off-Reserve Village weaver (Ploceus cucullatus) (RA% = 
8.40), Common bulbul (Pycnonotus barbatus) (RA% = 5.04), Lesser-striped swallow (Cercropis 
abyssinica) (RA% = 5.04), Little swift (Apus affinis) (RA% = 4.20), African pied crow (Corvus albus) 
(RA% = 3.36), Black and white manikins (Spermestes bicolor) (RA% = 2.94), Bronze manikin 
(Spermestes cucullatus) (RA% = 2.52). (RA= Relative Abundance). 

3.2  Diversity of Birds in Their Families 

The most abundant family in the undisturbed area is the “Pycnonotidae”, followed by “Nectariniidae”, 
“Estrildidae”, “Capitonidae” and “Columbidae”, these families were relatively abundant in the natural 
forest, whereas the “Platystriridae”, “Indicataridae”, “Glaredidae”, “Psitadidae”, and “Coraciidae” had 
the lowest abundant together with least number of species. The families “Nectariniidae”, 
“Pycnonotidae”, and “Capitonidae”, had the highest number of species and are considered the most 
diverse families. 
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Figure 3. Relative abundance of birds’ families found in the undisturbed area 

 

Figure 4. Relative Abundance of birds’ families found in the disturbed area 

In the disturbed area the most abundant families are the “Ploceididae”, “Estrildidae”, and 
“Psalidoprocne”, “Pycnonotidae”, “Apodidae”, “Nectariniidae”, “Cisticolidae” whereas the following 
families had the least abundant and species numbers in the area; “Picidae”, “Musophagidae”, 
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“Platysteiridae”. The families, Estrildidae”, “Nectariniidae”, and “Ploceididae”, had the highest number 
of species and are considered the most diverse families. 

3.3  Feeding Guild Categories 

A feeding guild is a group of species that exploits similar food resources in a habitat, and its 
characterization is usually based on the type of food being consumed, which in turn determines the 
feeding behavior of the availability of food resources. Foraging guild can be useful way to compare 
changes between species rich communities because their functional organization can be investigated even 
if no species are shared [7]. The foraging behavior of birds’ species based on the Point count method 
were grouped into seven (7) trophic structures to determine the feeding behaviors of different bird 
species and the food resources of the areas. Surprisingly, there was no significant difference in their 
feeding guild among the bird species (t= 0.167, df= 6, and P= 0.878 at α= 0.05). 

3.3.1 Feeding guild in the On-Reserve (undisturbed area) 
The results show that, the Frugivore/Insectivore (34.4%), Nectarivore/Insectivore (20.6%), Insectivore 

(20.2%) and Frugivore (13.8%) were the abundant feeding guild, Granivore/Insectivores (7.8%), 
Omnivores (1.4%), Carnivores (1.8%) which comprise of raptors were the rarest feeding guild in the area. 

3.3.2 Feeding guild in the Off-Reserve (disturbed area) 
The results show that, the Frugivore/Insectivores (35.5%), Granivore/Insectivores (35.1%), 

Insectivore (11.3%) were the abundant feeding guild in the area, Nectarivore/ Insectivores (7.4%), 
Carnivores (5.6%), Frugivore (3.5%) and the Omnivores (1.7%) were the less abundant feeding guild in 
the disturbed area. 

3.4  Diversity and Evenness 

 

Figure 5. The species diversity and evenness of birds at both sites 

The Shannon-Weiner diversity index of bird species surveyed in the undisturbed area was 3.983 and 
evenness of 0.909 (at a confidence limit of 95%) and in the disturbed area, Shannon index was 3.950 and 
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evenness of 0.927 (at a confidence limit of 95%), this has been graphically shown in the diagram below. 
Diversity t-test was conducted to test the hypothesis that diversity of bird within any two habitat types 
are the same or not. Results indicated that diversity of birds between the two habitat are with no 
significant difference, that is, they are the same (t= 0.099, df= 1 and P= 0.933 at α= 0.05). This shows 
that there was not much difference in diversity between the On-Reserve and the Off-Reserve bird 
species. It also shows that almost the same number of species were restricted to both habitats. It was 
observed that 80 species were recorded in the On-Reserve and 71 species were also recorded in the Off-
Reserve, species richness was therefore higher in the On-Reserve than the Off-Reserve. 

Sorensen similarity index of bird species was calculated to support the hypotheses that bird species 
are the same or not in both sites, similarity between the sites was 0.12, the results showed that the 
similarities between bird species in the sites was relatively low (‘1’ complete similarity; ‘0’ complete 
dissimilarity) and this may be due to the fact that these habitats are not closer to each other. 

3.5  Distribution 

The study recorded 456 individual birds, from 60 families and 151 species, distributed within the two 
habitats (On-Reserve and Off-Reserve) (Appendix). One of the most important biological barriers is the 
non-availability of food [7]. Many animal species have limited distributions that are associated with the 
distribution of plants or other animals on which they feed [7]. Species with very narrow food preferences 
(stenophagus species) are much more likely to be limited in their distribution by their food than are 
species with very broad food preferences (euryphagus species). 

For example, seed eaters (Rock pigeons) will have wider distributional ranges than the fruit eaters 
(Green pigeons). Similarly flesh/carrion eaters (Birds of prey) have wider ranges compare to the fish 
eaters (e.g. Osprey). Omnivorous (e.g. generally are cosmopolitan in distribution and are found almost 
everywhere. Among the 60 families surveyed, Netariniidae (Sunbirds), Cuculidae (Coucal), Accipitridae 
(Flesh Consumers), and Ploceidae (Weavers) were relatively well distributed across the two habitat than 
the rest. (Appendix) 

4   Discussion 

The results, (Figure 2) indicated that there was a higher bird abundance and densities in areas with 
highly induced human activities and decreased towards woodland and in forest areas. These results 
concur with the findings by [23] and [24] who concluded that human-disturbed areas provide 
heterogeneous habitats which attract human tolerant bird species. Higher abundance per species count 
and density in the Off-Reserve could have had been contributed by few species that can coexist with 
humans such as Bronze Manikins (Spermestes cucullatus), Common Bulbul (Pycnonotus barbatus) and 
House Sparrow (Passer domesticus). Other studies elsewhere in human settlements [25]; [26] also found 
similar result and concluded that higher abundance in the settlement were triggered by habitat 
heterogeneity such as buildings, trees and gardens created by man. 

It was observed that farmlands had the higher abundance of birds, this could be associated with the 
greater openness in the habitat which supports plants that provides food and cover for different bird 
species [7]; [26]; [27]. On-Reserve (Forest) habitat had a lower individuals recorded, the least number 
could be due to forest degradation which affect forest birds and could also be triggered by the temporal 
and spatial movements of bird species following specific species requirement such as nesting sites and 
breeding site for them to survive [28]. Decreased cover for escape from enemies and shelter, food supply 
and breeding sites increases competition within and between species hence the decrease in number can 
be reflected. The understory vegetation beneath plantations such as cocoa, rubber and oil palm by 
several authors in fact promote bird richness and abundance. This was supported by this study where 
bird abundance in Off-Reserve habitat was found to be higher than the On-Reserve habitat. The 
understory could be providing food source, refuge and breeding sites for birds and other species. In spite 
of the fact that plant species abundance and structure was greatest in the natural forest bird abundance 
was lower compared to farmland. This habitat had most species restricted to it because of farming 
activities. The understory of these plantation is suggested as a significance source of food and shelter for 
species thus promoting biodiversity in these areas [29]; [30]. Conservation on farmlands/plantations is 
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therefore necessary since that is where most birds are also found. Rare species in all habitat should be 
conserved since its extinction from the study area will also led to extinction of some bird species from 
the area. [31]. 

Virtually all human activities can affect wildlife populations either positively or negatively. Those 
activities that are likely to have adverse effects can be divided into those that function primarily by 
altering the physical environment in a relatively permanent way and those that cause changes to an 
animal’s behavior. Activities that alter the physical environment change the amount or the suitability of 
habitat for a species. Widespread and large-scale examples include activities that directly alter the 
structure and composition of the landscape, such agriculture, forestry, livestock grazing, and unregulated 
off-road vehicle use. (Plates) 

The forms of vegetation disturbance identified at the disturbed area during the study were; vegetation 
clearing and invasion by terrestrial plants. Vegetation clearing was the most common form of 
disturbance in the area. 

Vegetation clearing was mainly done through burning of vegetation, cutting of trees, livestock grazing 
and cultivation in the area. Vegetation burning was one of most common forms of vegetation clearing 
observed throughout the study period and it occurred in patches in parts of the reserve. Besides 
vegetation burning, vegetation cutting was also a common form of vegetation disturbance in the reserve. 
Several patches of cut vegetation were observed in different parts of the reserve. (Plates 1 & 2) 

Vegetation was cleared in a part of the reserve to create room for cultivation and plantation which 
was mainly carried out along the edges of the reserve. The main crops planted were, cassava, palm trees 
and maize. Some of the plantation practice at the place are Rubber plantation, Cocoa plantation and 
Palm oil plantation. (Plate 5) 

Vegetation clearing through livestock grazing was also common in the disturbed area. A total of 40 
sheep could be seen grazing along the edges of the area, where the ground was dry and firm during the 
period of December, 2017 to May 2018. These animals seemed to forage closer to the edge of the area 
during the dry season than the wet season. Livestock grazing resulted into trampling and removal of 
vegetation, thereby slowing down regeneration. Large concentration of grazing animals poses harmful 
effects on plants due to selectivity and overgrazing. [6]. 

The quality of the birds’ habitat was described in terms of the structural characteristics of height and 
density of vegetation. Forms of disturbances such as clearing of vegetation, affected the habitat quality 
(height and density) directly for example, by reducing the vegetation cover. Vegetation height and 
density are important characteristics for breeding birds, especially during breeding time. Therefore, 
disturbance effects on vegetation density and height negatively affected diversity and richness of birds’ 
species. (Figures 2 & 5) Majority of the birds recorded in both habitats were perching. This happened 
because most birds in the study area are attracted to some tree, herb and shrub species. This shows the 
need to conserve these tree, herb and shrub species. 

The expectation of many birdwatchers are not always beneficial and the excessive zeal of some 
birdwatchers to see or photograph certain species may have harmful consequences. A review of 27 
studies on the effects of wildlife observation and photography on birds reported negative effects on birds 
in 19 of the studies, even though most of these may be due to photography rather than birdwatching 
[32]. Unfortunately, there are few well-designed, long-term studies of bird disturbances by birdwatchers 
and other nature observers and the data are from fewer than 100, mostly temperate species, obtained 
mainly during the breeding period [33]. Well-designed, long-term studies are sorely needed, especially in 
the tropics where there has been almost no published bird disturbance research and still maintain. [33]. 
(Plate 6). 

Impacts of disturbance are complex, with responses differing between species, between individuals of 
the same species, and even between different periods for the same individuals. Majority of bird studies 
indicated that most birds are more sensitive to disturbances during the breeding period. Human 
presence around birds’ nests increased nest abandonment and eggs loss due to nest predators. [34]. Many 
birdwatchers play calls of secretive species to lure them out of their hiding places and, during the 
breeding period, this may stress birds, as well as leave nests exposed to predators. There have been no 
studies on the effects of tapes on birds and this should be a research priority of bird disturbance 
researchers. Even outside the breeding period, birdwatchers should minimize flushing of birds, since this 
has high physiological costs for many species and can be fatal to birds during times of food shortage. 
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Larger and more specialized species, birds of prey, birds in groups, and birds far from vegetation cover 
tend to be flushed more easily [33]. 

The foraging habitat of the identified birds were assessed to explore the variation in birds’ 
composition among habitat types; according to [35], variation in vegetation structure affects the 
distribution of bird foraging guilds. Frugivorous/Insectivorous were the most dominant group in both 
habitats. This guild was mostly composed of species from the family Pycnonotidae such as Western 
bearded greenbul (Criniger barbatus) from the forest. According to [7], insectivores are often found to be 
most species rich and abundant in tropical forest, which support the findings of [36]. The availability of 
a variety of food sources for both adults and young and safe habitat for nesting and roosting in and 
around forest habitat are important for the occurrence and abundance of insectivorous species. On the 
one hand, insectivores in farmlands provide benefits to farms by mitigating the abundance of insect 
pests in farmland and settlement habitats, which enhances the conservation value of farms for birds and 
other wildlife [37]. 

The abundance and richness of fruiting plants is important and associated with the diversity of 
frugivorous bird species and foraging behaviors in certain habitat types [38], the capture rate of 
frugivores in forests is generally greater during periods when fruits are abundant, the presence of species 
belonging to the family Stunidae, Oriolidae, Pycnonotidae is a perfect indicator of forest regeneration in 
semi-degraded/disturbed habitat such farmlands and settlement. The tolerance of frugivores species to 
disturbed landscapes is important during initial forest succession and restoration in tropical regions [39]. 
According to [7], in order to increase bird biodiversity, existing green spaces must be conserved, fruit 
trees planted. 

Nectarivores were least abundant in the disturbed area and the presence of more Nectarivore in the 
forest may be explained by the availability of flowering resources and the seasonality of flowering, 
(Figure 3). [7] emphasized that the structure and composition of bird community changes in space and 
time with the availability of food resources and variation tends to most visible among bird species that 
feed on patchy and temporary food resources, such as nectar and fruit. [31] found fewer species of 
Nectarivore in disturbed landscapes(farmland/settlement) as the intensity of land modification increased. 
[40] added that the abundance and diversity of Nectarivore are correlated with increase in nectar 
availability. [41] noted that Nectarivore are difficult to observe because of their small size and are likely 
underestimated relative to other guilds. Furthermore, according to [42], higher bird species was found in 
the forest than in the disturbed area. 

The families Estrildidae and Ploceidae recorded a higher number of species in the disturbed landscape 
(Figure 4) probably because the conditions needed by their members were available in the study area. 
Example, Village Weaver (Ploceus cucullatus) belonging to Ploceidae is the most abundant species in 
the study area due to the abundance of their food (Seed-eating birds). The Common Bulbul 
(Pycnonotus barbatus) belonging to Pycnonotidae are also among the abundant species and are mostly 
found on farmlands due to the availability of food (Seeds) [43]; [7]. 

They were commonly observed on the ground and in grassy habitat were they would pick grains from 
plant sources such as maize and grasses. This shows that these 2 families are the most diverse in the 
study area (Figure 4). Most plants completed their reproductive processes between the early months of 
the year. Also, harvesting of crops on farmlands started in January and there was much left over foods 
on farmlands for birds to feed on. Granivores are considered as pests by local farmers in the area [44]. 
[45] concluded that fields left fallow after harvest support high densities of many species of granivorous 
birds, and they emphasized that variation in the abundance and availability of weeds affects the 
diversity of granivorous species. Furthermore, the presence of a high diversity of granivores in a habitat 
indicated habitat disturbances [44]. 

The species diversity index and evenness of bird species during the entire period revealed that the On-
Reserve (forest habitat) had the highest species diversity of 3.98 (Figure 5) this is because of the 
availability of multiple and variety of alternative food sources for the birds. Most of the large area of the 
Kakum forest is inaccessible to people, contributing to favorable conditions for breeding, feeding and 
nesting sites. The Off-Reserve is exposed to the local people for cultivation and cutting of the vegetation, 
and this causes birds depending on these sites for feeding, nesting and breeding being affected in 
diversity. In natural habitats where the intervention of humans is less and minimum, the diversity as 
well as the evenness of species is higher than the fragmented ones where intensive farming is carried out 
[46]. Differences in feeding habits and habitats could also increase diversity, evenness and species 
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richness. The highest diversity observed in On-Reserve was more likely because of well sufficient 
vegetation cover than in the Off-Reserve (settlement and farmland) which has been affected by land use 
changes [47]. 

The highest species diversity indicates a complex community in which a high degree of species 
interaction is possible contrary to higher dominance observed in Off-Reserve (settlement and farmland), 
which implies that few species predominate the habitats. Though farmland showed less diversity, higher 
dominance was due to persistence of native and generalist species like a large number of Cattle egret 
(Bubulcus ibis), Common Bulbul (Pycnonotus barbatus), Village Weaver (Ploceus cucullatus). [23]; [25]. 
On the other hand, the higher evenness in the forest is supported by continuation of vegetation which 
reduces the impact of predation to adult birds, young and eggs. The result agreed with many research 
which conclude that forest is the main habitat which harbors large bird species diversity [27]; [48]; [49]; 
[50]. As vegetation changes along environmental gradients, certain bird species may appear, increase or 
decrease in number and disappear as the habitat changes [51]. 

The studied habitat types recorded 151 bird species which call attention for conservation. According 
to [26] and [52] the distribution patterns of bird species normally follow the spatial; structure of the 
environment and habitat requirement of the bird species. This correspond with this study whereby 
habitat specificity and generalization were observed. For example, Red-rumped thinkerbird (Pogoniulus 
atroflavus), Speckled thinkerbird (Pogoniulus scolopaceus), African pied hornbill (Tockus fasciatus), 
were recorded in both habitat type. On the contrary, African pied crow (Corvus albus), Sooty boubou 
(Laniarius leucorhyncus), Yellow bill kite (Milvus migrans parasitus), Woodland kingfisher (Halcyon 
senegalensis), Bronze manikin (Spermestes cucullatus), Bar-breasted firefinches (Lagonosticta rufopicta) 
were recorded in the disturbed area (settlement, farmlands). 

Although human settlement areas have mixtures of built habitat and green patches, bird species have 
managed to exist and survive in this complex habitat. This is explained by the availability of ecological 
requirement for the species offered by a mixture of an environment with settlement and garden patches 
[24]. This highlights that while species may be similar between habitats, still there is a difference in 
requirement hence it is important to conserve a mosaic of natural habitats. 

5   Conclusions 

Bird species diversity was higher in the area with less human activities, i.e. forest than the farmland and 
settlement, the higher diversity suggests higher ecological stability compared to human disturbed 
habitat, yet settlement and farmland are imperative part of the ecosystem that harbor large numbers of 
birds compared to forest,the study provided information about the diversity and structure of bird 
communities in different habitat around Kakum National Park, and the result suggests that differences 
in resource availability between habitat such as breeding sites, nesting materials, cover, food and water 
restrict some species to certain habitat type while allowing others to be widely distributed, the study 
also concluded that any human activity that alters the habitat structure impact birds abundance, 
diversity and their distributions. 

5.1  Recommendations 

In order to improve bird diversity in human occupied environment gardening and tree planting should 
be encouraged. This will enhance bird species diversity such that human settlement and farmland will 
no longer be viewed as a lost habitat for wildlife, but rather a habitat that with proper management, 
has the potential to support diverse bird communities. 

Since communities lack awareness that birds are important part of ecosystem as environmental health 
indicator, pollinators and pest controller, the department of Natural Resource, Land and Environment 
in the municipality has to provide conservation education to the communities so that the contribution of 
birds in the ecosystem can be realized. 

Cooperation among different stakeholders i.e. ecologists, land surveyors, municipal council, social 
scientists, environmentalists, communities and bird watcher groups is required to ensure birds are 
conserved. A conservation group such as WD (Wildlife Division of Ghana) should initiate the 
cooperation. 
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It was observed during field visit that the communities do not know the biological resource and value 
that made Kakum National Park area popular. This suggests that research findings are not 
communicated back to the society. As result, societies have no knowledge on the importance of the area 
for this and coming generations. 

Birdwatching activity should be minimized around nests and young, especially around nesting colonies. 
Since birds are highly sensitive to noise and the number of people [14], groups should be kept small, 
preferably under 10 people. Rigorous training, certification, and regulation of guides, especially in less-
developed countries, by governments and by birdwatching companies, are integral to educating tourists 
and minimizing disturbance to birds [30]. 

Birds are less sensitive if they are visually shielded from observers [43], so birdwatchers should make 
use of inconspicuous clothing blinds, telescopes, vegetation and other ways to minimize being seen by 
birds (Larson 1995) to limiting disturbance. Minimizing bird disturbance and flushing will improve the 
quality of birdwatching and may increase bird abundance and species richness [33]. 

Further studies should be done to compare the population of bird species both in the dry season and 
the raining season, to determine the appropriate time for bird watching. 

5.2  Limitations 

The bird numbers might have been altered or affected by the method used. By walking on a transect 
and point counting, certain birds might be recorded more than once. 

Since the study was carried in the day time only, some of the birds in the study areas might be 
nocturnal and such birds were not recorded. 
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Plates: Anthropogenic activities encounterd during the survey 

 

Plate 1. Picture of burnt vegetation 

 

Plate 2. Picture of cleared vegetation 

 

Plate 3. Cultivation along the edges of the disturbed area (corn and cassava). 
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Plate 4. Settlement in the Disturbed area 

 

Plate 5. Plantation (Rubber and Cocoa) 

 

Plate 6. Group of bird watchers 
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