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ABSTRACT 
The threat to wildlife population is attributed to 
various anthropogenic activities. The main ob- 
jective of this study was to identify the influence 
of fragment size on the population density of ro- 
dents in the study area. Fourteen (14) out of for- 
ty (40) fragments existing in the area were ran- 
domly sampled. The parameters used for the 
study were number, size of fragments and the 
corresponding population distribution of rodents 
in the study area. Fifty hunters in the area were 
also interviewed. The fragments were stratified 
into first, second and third order fragments on 
the basis of their sizes and randomly selected 
for the study. Indirect method of wildlife census 
was carried out through the observation of drop- 
pings, trail or tract, burrows, eating habits and 
noise. Fragment growth rate was 18 to 40 (87.5%) 
in 7 years. Anthropogenic perturbations in the 
form of cultivation of permanent cropland, set-
tlement expansion, bush burning, timber exploi- 
tation and new settlements in areas previously 
thinly settled or not accessible to outsiders have 
resulted in disjointed ecosystems. The popula- 
tion density of rodents correlated with fragment 
size was highly significant ((P < 0.05) r = 0.9). It 
was then concluded that fragment size greatly 
influenced the population and diversity of rodent 
species. It was recommended that the remaining 
large fragments in the study area should be 
protected by law from further fragmentation. 
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1. INTRODUCTION 

The reduction of a natural forest and the formation of 
forest fragments through anthropogenic activities are the 
main causes of wildlife population loss in tropical forests 
[1,2]. Abayum forest is among the most diverse and 
productive lands in Cross River State, Nigeria. It is how- 
ever seriously fragmented [3]. Habitat fragmentation 
leads to a reduction of a continuous habitat into small, 
remnant islands and it is considered an important threat 
to the maintenance of wildlife population in their natural 
environment [4]. When a habitat size is reduced, the re- 
maining area becomes isolated leading to a decrease in 
the population of wildlife [5]. 

Globally, habitat fragmentation reduces the population 
density of wildlife through the reduction of available 
migratory species due to accelerated habitat modification. 
The migratory wildlife retreat into small patches of land 
leading to crowding effects and increased competition 
[6]. Furthermore, the size of a fragment determines the 
number of wildlife species existing in it [7]. Smaller 
fragments support smaller populations which are vul- 
nerable to extinction. In addition to size, environmental 
risks such as diseases, prolonged draught, fire, flood and 
scarcity of food which would have caused no danger in 
terms of extinction in a large population may be catas- 
trophic in small isolated populations [8-10]. 

The objective of this study was to examine the influ- 
ence of habitat fragmentation on the population density 
of rodents in Abayum forest, Ikom local Government 
area, Cross River State, Nigeria. 

2. MATERIALS AND METHODS 

2.1. The Study Area 

The study was carried out in Abayum forest, Ikom 
Local Government Area, Cross River State, Nigeria. It 
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lies between latitude 6.00˚ and 6.15˚N and longitude 
8.30˚ and 8.45˚E of Greenwich meridian. The study area 
is demarcated by the Cross River. It was approximately 
106.2 km2 in size. It is bounded in the North-West by 
Ogoja Local Government Area, North-East by Boki Lo-
cal Government Area and South-East by Etung Local 
Government Area. 

The area has an equatorial climate with rainy and dry 
seasons. It has a mean annual rainfall of 258 mm per 
annum with a mean temperature of 25.5˚C and relative 
humidity of 89 - 94 percent. 

The vegetation is made up of rainforest which has 
been reduced to secondary forest due to intensive culti-
vation, bush burning and other varied human activities. 
Some areas still have pockets of tropical rainforest with 
some areas in the northern part having guinea savanna. 

2.2. Data Collection 

Data collected covered a total of ten villages. These 
were Onyenghe, Egonenkor Esaja, Ayukasa, Mile V, Nje- 
metop, Abinti, Nto, Nyerenkpor and Ndom and Nkofap. 
Data on number and sizes of fragments from 2000 to 
2007 were collected from satellite images obtained from 
Geodeve Communication Company of France. Popula-
tion status of rodents was obtained through indirect cen-
sus and interview of hunters. 

The forty fragments were stratified into first, second 
and third order fragments. The first order fragments were 
greater than or equal to 10 km2, second order fragments 
were greater than or equal to 1 km2 and third order frag- 
ments, <0.03 km2. Apart from the first order fragments 
that were few and were all taken, the second and third 
order fragments were randomly sampled at 30 percent 
sampling intensity based on the number of fragments in 
each order. Three plots, two plots and one plot each were 
selected from first, second and third order fragments. 
Each of the plots measured 50 m × 50 m with transects 
of 5 m intervals established for the researchers to care- 
fully observe the foot prints, droppings, trails or tracts, 
burrows, eating habits and noise of wildlife [11,12]. A 
total of 21 plots were sampled. Data on population dis-
tribution were collected from the plots and were summed 
up fragment by fragment and divided by the size of the 
fragment to obtain population density of rodents. Both 
young and old hunters were interviewed. Questions 
asked included the type of rodents common in the area, 
various hunting methods and apparatus employed in ex-
ploiting wildlife for in- stance, guns, traps and baits used. 
The frequency of catching a particular species and the 
species of rodents most preferred were asked. Also the 
type of fragment that contains more rodents, why some 
wildlife species were preferred to others and the number 
of bush meat vendors who come to the area in search of 

meat were asked. 
Five persons were interviewed in each of the ten vil- 

lages visited, bringing the total number of persons inter- 
viewed to 50. 

2.3. Data Analysis 

Correlation and regression analysis were used to ana-
lyse data. 

Frequency and percentage tables were used in the 
presentation of results. Each table contained information 
on the research questions asked following the objectives 
of the study. 

3. RESULTS AND DISCUSSION 

Following the presence of grassland and pockets of 
forest around this area, the following rodents were found 
to be present. Grass cutter (Thryonomys swinderianus), 
porcupine (Cristeris cristata), bush mouse (Myomys dal-
toni) and ground squirrel (Xerus erythropus). The intense 
exploitation of porcupine, grass cutters and land squirrels 
for food assisted to reduce the population of these spe-
cies of animals in the study area. 

In Table 1, the number of fragments increased from 18 
in the year 2000 to 40 in the year 2007. The percentage 
increase was 87.5 percent in seven years.  

As shown in Table 2, 40% of the anthropogenic ac-
tivities were settlement expansion comprising of building 
of private houses, churches, schools and health centres,  

 
Table 1. Number and sizes of fragments between 2000 and 
2007. 

Fragment size (km2) Year 2000 % Year 2007 % 

≥10 2 11.1 2 5 

≤1 - 10 3 16.7 3 7.5 

<0.036 - 1 13 72.2 35 87.5 

Total 18 100 40 100 

Data source: Authors’ Fieldwork (2010). 

 
Table 2. Anthropogenic activities leading to fragmentation. 

Activities Frequency % 

Settlement expansion 20 40 

Agricultural activities 10 20 

Timber exploitation 10 20 

Cattle grazing 5 10 

Bush burning 5 10 

Total  50 100 
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20 percent was agricultural activities and, the remaining 
10 percent was timber exploitation including logging. 

Excessive hunting was given by 50% of the respon- 
dents as the main reason for the fall in wildlife popula- 
tion. This was followed by farming activities that lead to 
the destruction of wildlife habitats which was given by 
30% of the respondents. The use of chemicals and forest 
fragmentation were named by 10% of the respondents 
each (Table 3). 

From Table 4, it is clear that the population of rodents 
was decreasing in the area as the number of fragments 
increased. For instance the smallest fragment with size 
0.12 km2 had a population of 0 squirrels 47 giant rat, 141 
porcupines, 94 grass cutters and 0 bush mice, while a 
larger fragment of size 19.52 km2 had 25,770, 31,232, 
33,574, 15,616 and 2577 of the same species respectively. 
However, there were few exceptions where small frag- 

 
Table 3. What hunters perceive as the main reasons for the fall 
in wildlife population. 

Reasons Frequency % 

Excessive hunting 25 50 

Use of chemicals as baits 5 10 

Fragmentation 5 10 

Farming activities 15 30 

Total 50 100 

Data source: Authors’ Fieldwork (2010). 

ments contained a high population of rodents and some 
did not have at all. 

The result was in conformity with the species area re- 
lationship in line with the theory of island biogeography 
developed by [6]. It states that large fragments have lar- 
ger numbers of species while small fragments have fewer 
numbers of species. 

This was confirmed by the fact that correlation of 
fragment size with all rodent populations was highly 
significant (P < 0.05, Table 5). 

The correlation also revealed a highly significant rela- 
tionship between bush mouse and grass cutter but a low 
relationship between bush mouse and porcupine as well 
as between grass cutter and porcupine. This may be due 
to the fact that the former two are found in the same 
habitat which is grassland, while the porcupine is found 
in a different habitat which is high forest. Squirrels 
however appeared to inhabit all the habitats studied. Pre- 
diction equation of fragment size and rodent population 
is given in Table 6. 

Fifty percent of respondents in the study area attrib- 
uted the decrease in wildlife population to excessive 
hunting while 30 percent attributed it to farming activi- 
ties. 

The general decline in wildlife population could be at- 
tributed to the fact that 90 percent of the rural populace 
prefer bush meat to other sources of protein resulting in 
high wildlife hunting pressure in the area. The preference 
to bush meat is not limited to the rural population alone, 
urban dwellers prefer bush meat as well. This may ex- 

 
Table 4. Fragment size and population distribution of rodents. 

S/N Fragment size 
Population of 

squirrels 
Population of 

giant rat 
Population of 

porcupine 
Population of 
grass cutter 

Population of 
bush mouse 

1 19.52 (km2) 25,770 31,232 33,574 15,616 2577 

2 16.69 20,028 17,758 3352 35,583 6676 

3 3.62 5381 4341 4783 5065 724 

4 2.99 3135 2392 7840 4783 0 

5 2.61 2171 5227 724 5749 0 

6 0.74 1743 588 2.059 588 0 

7 0.62 883 249 1743 995 0 

8 0.62 496 249 749 2490 0 

9 0.43 341 683 1024 1365 0 

10 0.43 200 347 694 867 0 

11 0.18 0 148 221 221 0 

12 0.17 0 267 0 533 133 

13 0.15 0 176 293 411 0 

14 0.12 0 47 141 94 0 
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Table 5. Pearson correlation coefficient between fragment size and rodent population. 

 Frag. size Squirels Giant rat Porcu-pine Grass cutter Bush mouse 

Fragsize Pearson Correlation 1 0.997** 0.975** 0.775** 0.872** 0.849** 

Squirels Pearson Correlation 0.997** 1 0.981** 0.806** 0.841** 0.824** 

Giantrat Pearson Correlation 0.975** 0.981** 1 0.871** 0.751** 0.722** 

Purcupine Pearson Correlation 0.775** 0.806** 0.871** 1 .376 0.337 

Grasscutter Pearson Correlation 0.872** 0.841** 0.751** 0.376 1 0.984** 

Bushmouse Pearson Correlation 0.849** 0.824** 0.722** 0.337 0.984** 1 

**Correlation is significant at the 0.01 level (2-tailed). 

 
Table 6. Prediction equation of rodent population (y) from 
fragment size (x). 

Rodent species Prediction equation R2 

Giant rat y = −298.86 + 1388.59x 0.97 

Squirrels y = −168.23 + 1278.45x 0.99 

Bush mouse y = −145.44 + 248.44x 0.85 

Grasscutter y = 666.62 + 1329.26x 0.87 

Porcupine y = 334.60 + 1074.30x 0.77 

 
plain why drinking spots and restaurants that serve bush 
meat receive high patronage from customers in view of 
the pleasure they derive from the combination of bush 
meat with their food or drinks. There is therefore a 
booming trade in bush meat with the traders transporting 
large quantities of various species of smoked bush meat 
to the townships for sale. Another reason that could ac-
count for the decline in the population of wildlife was 
that bush meat was a source of income to hunters. The 
income generated was used for the payment of school 
fees of hunter’s children, building of houses and as a 
protein source to members of the hunters’ family. Fur- 
thermore, meat from the red deer was used for traditional 
marriage and as an additive to herbal and traditional 
medicine [12]. 

The fundamental cause of population decline and ex- 
tinction observed through studies and long term wildlife 
census by [13,14] was that a small population size is the 
strongest determinant of vulnerability to extinction there- 
by confirming theoretical predictions by most research- 
ers. Researchers like [15] stated that large bodied species 
like elephants were more vulnerable to extinction be- 
cause their population is small due to low reproduction 
rates and long gestation period, slow growth rate and 
long life span. On the other hand, small bodied species 
especially rodents like bush mice, grass cutter, squirrels 
and purcupine were less at risk because of their fast 
population growth rate which enables them to recover 
from severe reduction in number due to demographic or 

environmental perturbations. 
Animals with long life span apparently enable species 

in that group to spread their reproductive efforts for a 
long period, thus avoiding the catastrophic consequences 
of a few bad moments, which may drive animals with 
short life span to extinction. 

Apart from body size, [15] reported that migratory 
behaviour is also responsible for species extinction be- 
cause of failure of wildlife to return to their original 
habitat but could fall victims to human hunters who 
could use sophisticated weapons to exploit them for their 
economic gains. 

Furthermore, vulnerability to extinction is common 
with species that are highly specialized to particular 
habitats and breeding sites. For instance, the alligator and 
water turtle are found more in lakes and stagnant water 
or food sources than in terrestrial habitats. The occupa- 
tion of insular habitats or ranges, where populations are 
often small, species may be induced to be restricted to 
highly distinctive environmental conditions thereby in- 
creasing the risk of extinction when the environment is 
disturbed by way of habitat modification and fragmenta- 
tion. 

4. CONCLUSION 

Fragmented ecosystems cause extinction of local ani- 
mal populations. The biodiversity is also reduced. An- 
thropogenic perturbations in the form of cultivation of 
permanent cropland, settlement expansion, bush burning, 
timber exploitation and new settlements in areas previ- 
ously thinly settled or not accessible to outsiders have 
resulted in disjointed ecosystems. Furthermore, the hun- 
ting of large animals with the use of sophisticated weap- 
ons and the use of chemicals in choice food offered to 
the animals as baits have seriously placed the wildlife 
population at risk of extinction today more than any 
other time in the past. This pressure on land leading to 
the extinction of the wildlife population is due to extreme 
poverty, population pressure and migration of visitors to 
the study area due to the fertile soil found in the region 
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leading to a tremendous pressure on the natural resources. 
Forest fragmentation has resulted in the transformation 
of large portions of forest land into isolated patches of 
vegetated terrains that harbour few species thereby de- 
creasing their probability of persistence. 
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