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Abstract  

The Obudu Plateau is the most important single site in Nigeria for some globally threatened bird 

species like the White-throated Mountain Babbler Kupeornis gilberti, Bannerman’s Weaver 

Ploceus bannermani and Green-breasted Bush-shrike Malaconotus gladiator. It is part of the 

Cameroon Mountain Endemic Bird Area which has continued to be degraded causing declines in 

the populations of the threatened bird species but no detailed work has been done to show how 

forest land use types and fragmentation affect the bird species. This study examined how land 

use types and fragmentation through changes in patch size and increasing distances between 

forest patches affect the threatened bird on the Obudu Plateau. Point transect method was used 

for the bird survey. There was a significant difference in the densities of White-throated 

Mountain Babblers in the different forest patch categories. As patch size increased, the mean 

density of White-throated Mountain Babblers also increased but as isolation distance increased, 

the mean density decreased. Fragmentation negatively affected the threatened bird species. 

The forest patches with partial protection should be fully protected and there should be some 

sort of environmental education on the need to protect the forest patches. Suitable trees should 

be planted in the gaps between the forests. 
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Introduction 

Many of the world’s forests are under 

threat. Despite national and international 

efforts, the annual loss of forest during the 

last decades amounted to approximately 15 

million hectares worldwide (FAO, 2001). 

Annual loss of forest area between 2000 and 

2005 was 7.3 million hectares per year, an 

area about the size of Sierra Leon or Panama 

(FAO, 2005). 

Fragmentation is the most important 

threat to forested ecosystems (Bierregaard, 

Jnr. et al. 2001) and can occur naturally 

through fire (Pickett and Thompson, 1978) 

and windfall (Foster, 1980), but the most 

important and large-scale cause is the 

expansion of human land use (Burgess & 

Sharp, 1981). Habitat fragmentation has been 

implicated as a primary factor in the loss of 

bird species (Wilcove et al. 1986) but there 

are species that can persist in a matrix of 

fragments, secondary undergrowth and large 

forest patches and can also increase with 

fragmentation. The level of connectivity 

between fragmented forest patches has a 

strong influence on the population dynamics 

of species residing in these areas (Boudjemad 

et al., 1999). 
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The two important consequences of 

fragmentation are a reduction in total size of 

the habitat available and the breaking up of 

the remaining habitat into patches that are 

isolated to varying degrees (Wilcove et al., 

1986), thereby increasing the vulnerability of 

biota to environmental and demographic 

threats (Franklin et al., 2002, Murcia 1995, 

Ranta et al., 1998, Rolstad 1991, Wilcove et 

al. ,1986). Reduction in habitat leads to 

species loss (McArthur and Wilson 1967, 

Beier et al., 2002, Wethered and Lawes, 

2003) and montane species are 

disproportionately threatened because they 

tend to occupy smaller areas initially 

compared to the lowland forest (Brooks et 

al., 1999). Isolation of forest patches disrupts 

distribution patterns of species and forces 

individuals to transverse sub-optimal matrix 

habitat (which might be a threat) between 

suitable habitat patches, leading to local 

extinction of bird species (Amburl and 

Temple, 1983;, Ewers and Didham, 2006, 

Lynch and Whigham, 1984).  

Fluctuating asymmetry, the most 

commonly used estimate of developmental 

stability are believed to reflect environmental 

stresses that may negatively affect the bird 

community better than estimates of 

population size (Luc et al., 1999). Lens et al. 

(2002) found that bird occupancy in a forest 

patch increased with mobility and the 

tolerance to deterioration of the habitat. 

Habitat fragmentation is recognized as a 

major threat to wildlife population worldwide 

(Rosenberg, et al., 1997; Harrison and Bruna, 

1999).  Habitat fragmentation and 

disturbance may also have implications for 

biodiversity conservation and can affect a 

variety of population and community 

processes over a range of temporal and 

spatial scales (Saunders, et al., 1991; 

Debinski and Holt, 2000; Fahrig, 2003). 

However, separating the effects of each 

causal process can be challenging because 

the effects of habitat fragmentation often co-

vary with the effects of local human 

disturbance (Villard, et al., 1999; Caley, et 

al., 2001; Haila, 2002) and different 

organisms and ecosystems may experience 

the degree of fragmentation and disturbance 

in variable, even contradictory, ways (Haila, 

2002; Henle et al., 2004). 

White-throated Mountain Babbler 

(Kupeornis gilberti) is globally threatened 

bird species with a global status of being 

endangered  (Borrow and Demey, 2004) and 

has a small range in the montane forests of 

the Cameroon Mountains EBA at of altitude 

950-2,050 (Stattersfield et al., 1998). The 

species belongs to order Passeriformes, 

family Timaliidae and subfamily Timalinae 

(Collar and Stuart, 1985). The White-throated 

Mountain Babbler has only been recorded in 

a few localities in western Cameroon and 

eastern Nigeria (Collar and Stuart, 1985). 

The type specimen was first collected in 1948 

at 1,520 M on Mount Kupe (Collar and Stuart 

1985). In Nigeria the species is only known 

from the Obudu Plateau at 1,520 m where it 

was discovered in 1953 when six specimens 

were collected (Collar and Stuart, 1985). 

Numbers are not known but it is usually 

found in the canopy of primary forest, 

although it is occasionally seen in mature 

secondary growths (Collar and Stuart, 1985). 

The species is mainly insectivorous and the 

birds search for food in moss, epiphytes and 

crevices in bark (Collar and Stuart, 1985). 

The Obudu Plateau is the most important 

single site in Nigeria for globally threatened 

bird species and is one of the only two 

montane areas in Nigeria (BirdLife 

International 2000). This paper describes 

how fragmentation (particularly patch size 

and isolation distance) and forest land use 

affects the density and distribution of White-

throated Mountain Babbler on the Obudu 

Plateau. This is the first study to assess the 

effects of fragmentation and land use of 

montane forest on White-throated Mountain 

Babbler of the Obudu Plateau, Nigeria. 
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Records of other globally threatened bird 

species of the Obudu Plateau will be publish 

elsewhere. 

 

Materials and Methods 

Study Site 

The Obudu Plateau (6
°
30′N 9

°
15′E) is an 

afro-montane region with an area of 720 ha 

situated in Cross River State, south eastern 

Nigeria, close to the border with Cameroon. 

The Plateau is part of the Cameroon 

Mountain Endemic Bird Area (EBA) and is 

an Important Bird Area (IBA).  The area is 

wet, mountainous and consists of vast areas 

of montane grasslands (than the original area) 

covering valleys and hills that supply patches 

of relict mountain forests with water 

(Ezealor, 2001). The montane grassland is 

both original and anthropogenic. 

Anthropogenic activities such as clearing of 

forest for farmlands, fuel wood extraction 

and logging have fragmented this area, 

resulting in a mosaic landscape containing 

some patches of high quality forest, 

dominated by forest species such as 

Andropogon distachyos, various Ficus 

species, Polyscias fulva, and the tree fern 

Cyathea manniana with a humidity that 

promotes rich vegetation of epiphytes on 

trunks of trees (Ezealor 2002). Today, 

montane forests on the Obudu Plateau exist 

only in small patches, mostly in the valleys, 

surrounded by grasslands covering the rolling 

hills. However, there is evidence that hilltops 

earlier were also covered by montane forests 

and that the grasslands were derived from 

human activities such as burning, farming 

and grazing of livestock (Elgood et al., 

1994).  

Field Survey 

Six forest patch categories (less 

disturbed- accessibility is difficult and little 

anthropogenic activity occurs except hunting; 

completely protected- no human activity; and 

partially protected- dead wood and selective 

logging allowed; houses inside- forest 

patches with houses inside; farming inside- 

forest patches with farmlands and completely 

degraded by nomadic activity) were 

identified based on their level of protection 

and type of human impact on the forest patch. 

The actual sizes of the forest patches were 

determined by walking round each forest 

patch using the tract log of the Garmin 

Global Positioning System (GPS Map 60). 

Isolation distances were measured in the field 

as the shortest distance between two forest 

patches. 

Point transects were used to count birds 

(Bibby et al., 2001). All forest patches were 

traversed using the Garmin Global 

Positioning System (GPS MAP 60) track log 

to generate waypoints and maps of all 31 

forest patches. Each forest patch was named 

coded, saved on the GPS and downloaded to 

the computer. Using the Map source program 

points were laid out systematically to cover 

the forest interior, forest edge and 

surrounding grasslands. Points were laid at 

least 100m apart. Points were downloaded to 

the GPS so that they could be identified in 

the field during survey.  

Every morning (between 6.00am and 

11.00am) of survey, a different forest patch 

was surveyed from July 2005 and October 

2006. At each point, a 3-minute settling time 

was allowed before birds were recorded. All 

bird species and number of individuals heard 

or seen using a pair of Binoculars was 

recorded and the perpendicular distance to 

perched bird species was taken using a laser 

range finder. The duration of recording was 4 

minutes.  

Statistical Analysis 
The Distance software version 5.0 

Release 2 was used to calculate density of the 

threatened bird species in each forest patch 

(http://www.ruwpa.st-and.ac.uk/distance). 

One-way analysis of variance (ANOVA) was 

used to statistically test the variation in 

density of the threatened bird species among 

patch sizes, patch isolation distances and 
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forest patch categories. General Linear 

Models (GLM) was used to check 

relationships between patch sizes, isolation 

distance and patch category.   

 

 
Figure 1: Study Site Showing Surveyed Forest Patches in Green (Remodelled after 

Rodenkirchen, 2002) 

 

RESULTS 

Effects of Patch Size on Density of White-

throated Mountain Babbler 
Table 1 shows the density of White-

throated Mountain Babblers in the different 

forest patches. The minimum patch size in 

which White-throated Mountain Babblers 

were found was 3.4ha. As patch size 

increased, density of White-throated 

Mountain Babblers also increased as shown 

in the interactive graph between the density 

of Babblers and the different forest patches 

with different patch sizes (Figure 2).  

Effects of Isolation Distance on Density of 

White-throated Mountain Babbler 
Table 2 shows the density of White-

throated Mountain Babblers in different 

forest patches with different isolation 
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distances. The least isolation distance in 

which no White-throated Mountain Babbler 

density was calculated was distances above 

240 m. There was no significant difference in 

the density of White-throated Mountain 

Babblers across different isolation distances 

(One-Way ANOVA, F1, 29=2.59, P=0.12, 

adjusted R
2
=0.082). The density of White-

throated Mountain Babblers decreased with 

increase in isolation distance (Figure 3). 

Effects of Land Use Types on White-

throated Mountain Babblers 
Mean density of White-throated 

Mountain Babblers showed significant 

differences among the forest patches with 

different forest land use types  (One-way 

ANOVA, F5, 25 =89.6, p<0.001, adjusted 

R
2
=0.93).  Density of White-throated 

Mountain Babblers in each forest patch with 

different land use types is shown in Table 3. 

Balegete forest patch that was less disturbed 

had the highest density of 33.26 White-

throated Mountain Babblers per hectare while 

Usmaila forest patch that is degraded by 

cattle grazing activity had the least density of 

0.78 White-throated Mountain Babblers per 

hectare. Intact and Anape forest patches, 

partially protected forest patches, namely, 

Etoto with houses inside, Mile One, Avasie 

Agese and Holy Mountain with farms inside 

and Yaya A, Yaya B, Yara A, Yaro B, 

Aeroplane A, Aeroplane B, Aeroplane C, 

Mile One, Yaro Overside, Farm Fresh, 

Woodwork, Fulani Area and Baker’s Camp 

forest patches that were degraded by cattle 

grazing activity had no White-throated 

Mountain Babblers. Figure 4 shows the mean 

densities in each forest land use type.  

 

Discussion 

Analysis of variance (ANOVA) showed a 

significant difference in the mean density of 

White-throated Mountain Babblers in the 

different forest patch sizes (F1, 25 =37.16, 

p<0.001, adjusted R
2
=0.595). The species 

being forest interior and insectivorous, 

adverse effects of decreasing patch sizes are 

explicitly found in them (Bender et al., 1998 

and Korfanta et al., 2012). Also the density 

of babblers increased with an increase in 

patch size (Table 1 and Figure 1). This agrees 

with the findings of MacArthur and Wilson 

(1967), Andren (1994), Newmark (1991), 

Beier et al. (2002), Fahrig (2003) and 

Wethered and Lawes (2003) that found patch 

size to have an effect on species. Aside from 

habitat loss, the reduction in average habitat-

patch size that results from fragmentation 

may limit bird populations. Some remnants 

of habitat may be too small to accommodate 

species’ territory requirements, and several 

studies have found that many forest birds 

require parcels of habitat much larger than 

their territory size on which to settle and 

reproduce (Robinson and Bolen, 1989). 

These species are referred to as “area-

sensitive” (Robbins et al., 1989) because 

their densities decline as patch size gets 

smaller and they are rare or absent in small 

habitat patches (Table 1).  Exception was 

found in Etoto forest patch (19.6 ha) where 

no single record of the Babblers was made 

(Table 1). This might be due to the fact that 

Etoto forest patch has houses inside, which is 

the biggest settlement on the Obudu Plateau 

and thus a lot of disturbances ranging from 

tree felling to fuel wood extraction.  Prugh et 

al. (2008) found area sensitivity to be higher 

in landscapes with human-dominated matrix 

types than areas with natural matrix types. 

White-throated Mountain Babblers were only 

found in forest patches greater than 3.3 ha 

(Table 1). Patches less than 3.3 ha were badly 

degraded and did not have the large trees and 

the associated moss plants.  

There was no significant difference in the 

mean density of White-throated Mountain 

Babblers with different isolation distances. 

The highest distance between two forest 

patches was 920 meters (Table 2), so that 

might be the reason why significant 

difference statistically was not found. Also 
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the species has high mobility and the 

corridors observed in this study make it likely 

to survive in fragmented landscapes with low 

isolation distance (Lens et al., 2002; Thomas, 

2000).  Their densities decreased with an 

increase in isolation distance (Figure 2). 

These are forest species and moving through 

large open habitats is probably difficult for 

them. But observations were made of the 

species using trees that link forest patches as 

corridors. Other studies have demonstrated 

that the distance between forest patches has 

an effect on the number of bird species 

(Vuilleumier, 1970; Johnson, 1975 and 

Opdam, et al., 1984) and are prone to 

extinction (Amburl and Temple, 1983; Lynch 

and Whigham, 1984; Ewers and Didham, 

2006). This could be as a result of factors 

such as inability to disperse, which disrupts 

species distribution patterns and forces the 

species to transverse a matrix habitat that 

separates suitable habitat fragments from one 

another. 

Corridors provided by the Eucalyptus 

trees connecting Becheve Nature Reserve and 

Emba and Golf course forest patches were 

used by White-throated Mountain Babblers to 

move between forest patches (pers. Obser.). 

This agrees with the findings of Hill, (1995) 

that linear strips of rain forest vegetation are 

potential dispersal corridors for rain forest 

insects and that intuitive conservation 

response is to connect isolated fragments 

with corridors of suitable habitat. Gilbert, et 

al., (1998); Rosenberg et al., (1998); Haddad 

and Baum (1999); Mech and Hallett (2001); 

Tewksbury et al. (2002) also found that 

corridors maintain species richness in 

fragmented landscapes. 

A significant difference was observed in 

the mean density of White-throated Mountain 

Babblers in the different forest patch 

categories. There densities was highest in less 

disturbed forest patches, followed by 

completely protected, partially protected, 

patches with houses inside, patches degraded 

by nomadic and farming activities (Figure 3). 

The outliers (Okezor, Boka and Usmaila 

forest patches) observed in the forest patches 

degraded by nomadic activities were 

densities of the Babblers that was actually 

recorded; the forest patches were degraded 

quite well but still had a number of large tree 

stands with moss plants that the White-

throated Mountain Babblers utilize, they 

were large in size and far from human 

habitation. Etoto forest patch had no record 

of White-throated Mountain Babblers (Table 

1). This could be due to human disturbance 

as the largest village in the Ranch had most 

of the large trees cut down. 

The difference in the mean density of 

White-throated Mountain Babblers between 

protected and unprotected forest patches 

(Figure 3) showed similarities to the findings 

by Daily et al., (2001) where higher bird 

numbers were recorded in native protected 

habitats. The species is associated with moss 

plants and epiphytes, where they search for 

food (Collar and Stuart, 1985) and these are 

mainly found in the protected forest patches 

of Obudu Plateau. Habitat loss through 

different land use change have been 

identified as drivers of biodiversity loss and 

are estimated to affect 89% of all threatened 

birds (Hilton-Taylor, 2000 and Sala, 2000). 

Different forest land use types on the 

Obudu Plateau have been found to affect the 

threatened bird species in various ways. 

White-throated Mountain Babblers were 

more affected by forest disturbance. Forest 

patches with greater disturbance had lower 

densities of the species. For example the 

babblers were not recorded in one of the 

forest patches (Etoto) with houses inside 

throughout the period of the study.  

Fragmentation negatively affected the 

threatened bird species. The density of the 

bird species was higher in larger forest 

fragments while increase in isolation distance 

between the fragments showed a decrease in 

the density of bird species. 
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It is recommended that partially protected 

forest patches of Golf course, Emba, Grotto, 

Kejiku, Opazanga and Anape should be 

completely protected so that the protected 

forest patches will be large, and allow 

regeneration to occur in the newly protected 

patches. This will also greatly reduce the 

present threats of timber extraction, firewood 

collection and hunting. 

Trees native to the Obudu Plateau and 

other exotics should be planted and 

maintained on the Ranch as they serve as 

connections or corridors between forest 

patches that help the movement of the 

babblers.Existing extotic trees on the Plateau 

that serve as corridors should be maintained. 

Finally, forest blocks should be planted with 

exotic and native trees that will be used by 

the community for their timber and firewood 

to reduce the pressure on indigenous trees in 

the forest patches. 
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Table 1:  Density of White-throated Mountain Babbler in Different Forest Patches 

Forest Patch Patch size (ha) 

Density of White-throated Mountain 

Babblers (Numbers/Hectare) 

Yaya B 0.3 0.00 

Yaya A 0.5 0.00 

Mile One Extention 0.7 0.00 

Yaro B 0.7 0.00 

Intact 0.8 0.00 

Aeroplane Field B 0.8 0.00 

Mile One 0.9 0.00 

Yaro Overside 1.2 0.00 

Farm Fresh Forest 1.2 0.00 

Yaro A 1.6 0.00 

Aeroplane Field A 1.7 0.00 

Aeroplane Field C 2.5 0.00 

Woodwork Forest 3.3 0.00 

Usmaila Forest 3.4 0.78 

Fulani Area 3.8 0.00 

Grotto 4.2 0.99 

Boka's 4.6 1.82 

Apergili 5.9 1.58 

Avasie Agese 6.9 0.00 

Okpazange 7.4 2.67 

Baker's camp 7.6 0.00 

Anape A Forest 8.6 0.00 

Okezor 9 6.23 

Holy Mountain 9.3 0.00 

Kejeku 10.1 1.98 

Emba 10.5 1.47 

Golf Course 17.8 4.44 

Etoto 19.6 0.00 

Becheve Nature Reserve 22.9 2.15 

Becheve Nature Reserve Extension 23.3 4.83 

Balegete 40 33.26 
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Table 2: Density of White-throated Mountain Babblers in Forest Patches with Different Isolation Distances 

Forest Patch 

Isolation distance 

(m) 

Density of White-throated Mountain 

Babblers (Numbers/hectare) 

Boka's camp 7 1.82 

Golf Course 10 4.44 

Grotto 10 0.99 

Okezor 11 6.23 

Apergili 40 1.58 

Ettoto 40 0.00 

Farm Fresh Forest 40 0.00 

Balegete 43 33.26 

Becheve Nature Reserve 

Extension 48 4.83 

Becheve Nature Reserve 54 2.15 

Woodwork Forest 54 0.00 

Kejeku 65 1.98 

Okpazange 65 2.67 

Emba 74 1.47 

Anape A Forest 136 0.00 

Intact 205 0.00 

Holy Mountain 230 0.00 

Usmaila Forest 230 0.78 

Aeroplane Field B 240 0.00 

Aeroplane Field C 240 0.00 

Baker's camp 297 0.00 

Aeroplane Field A 318 0.00 

Yaro Overside 345 0.00 

Mile One Extention 381 0.00 

Fulani Area 416 0.00 

Yaro B 420 0.00 

Yaro A 420 0.00 

Mile One 517 0.00 

Avasie Agese 610 0.00 

Yaya B 610 0.00 

Yaya A 923 0.00 
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Table 3: Density of White-throated Mountain Babblers in Forest Patches With Different Land Use Types. 

Forest Patch Forest Land Use Type 

Density of White-throated Mountain 

Babblers (Numbers/Hectare) 

Balegete 0 33.26 

Becheve Nature Reserve 1 2.15 

Becheve Nature Reserve 

Extension 1 4.83 

Intact 2 0.00 

Grotto 2 0.99 

Okpazange 2 2.67 

Anape A Forest 2 0.00 

Kejeku 2 1.98 

Emba 2 1.47 

Golf Course 2 4.44 

Apergili 3 1.58 

Etoto 3 0.00 

Mile One Extension 4 0.00 

Avasie Agese 4 0.00 

Holy Mountain 4 0.00 

Yaya B 5 0.00 

Yaya A 5 0.00 

Yaro B 5 0.00 

Aeroplane Field B 5 0.00 

Mile One 5 0.00 

Yaro Overside 5 0.00 

Farm Fresh Forest 5 0.00 

Yaro A 5 0.00 

Aeroplane Field A 5 0.00 

Aeroplane Field C 5 0.00 

Woodwork Forest 5 0.00 

Usmaila Forest 5 0.78 

Fulani Area 5 0.00 

Boka's 5 1.82 

Baker's camp 5 0.00 

Okezor 5 6.23 
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Figure 2: Relationship Between White-throated Mountain Babblers and Patch size.  
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Figure 3: Density of White-throated Mountain Babblers in Relation to Isolation Distances 
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Figure 4: Density of White-throated Mountain Babblers in Different Forest Patch Categories 
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