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Abstract
Encroachments in protected areas have been a bane in wildlife resources management in recent times. The study investigated 
human encroachment in Afi Mountain Wildlife Sanctuary (AMWS) in Southern Nigeria. Data on number of farms and indices 
of poaching were evaluated by direct observation with the assistance of protection staff while information on the number of 
arrest was obtained from AMWS Field Office. Means with their standard errors and bar charts were used in presenting data 
generated. A total of 117 farms were found within the confines of the sanctuary, with a total farm and mean farm size of 

2 29.3480km  and 0.080±0.01 km  respectively. The highest number (39) of farms was recorded at the Western Block with a total 
2 2farm size of 3.1119 km  while the lowest (7) was recorded at the Southern Block with a total farm size of 0.6882 km . An average 

2 2 2 of 5.45 empty cartridges / km , 6.17 wire snares / km  and 0.24 hunting camps / km were estimated as poaching indices for the 
2period. Apart from the number (7.40)  of empty cartridges / km ,the Northern Block had the highest number of other poaching 

2 2indices (10.59 wire snares / km  and 0.45 hunting camps / km ) while the Southern Block recorded the lowest poaching indices 
2 2 2(2.50 empty cartridges / km , 0.56 wire snares / km  and 0.00 / km  hunting camp). All the months of the year were hunting 

periods, and December often has the highest number of poaching arrests. There are noticeable indices of encroachment, and 
these should be quickly addressed so as to achieve the desired goals of conservation in AMWS.
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Introduction
Human encroachment into protected area simply means 
invasion or incursion by people into areas protected by law, 
for the collection of resources be it biological (e.g. forest and 
wildlife resources) and mineral resources or sometimes for 
the sake of protesting against the management of such areas. 
Anthropogenic impacts occasioned by encroachment in 
wildlife protected areas in Nigeria have led to wanton 
destruction and decimation of wildlife population. Thus 
encroachment by indigenous people, whose land has been 
“forcefully” acquired for conservation, has become a major 
obstacle to sustainable wildlife management. Through the 
creation of wildlife reserves (game reserves, wildlife 
sanctuaries, national parks, etc.) indigenous people were 
forced out of their original lands for wildlife species with 
little or without compensation. In the face of human 
population explosion coupled with abject poverty, “original” 
land owners are now agitating to reclaim their lands which 
were previously seized by government for conservation 
purpose. The attendant result is encroachment which has 
further brought most endangered wildlife species to the brink 
of extinction. 

Encroachment occasioned by poaching, illegal grazing, 
fishing and logging have posed major threats to sustainable 
wildlife management in some national parks and game 
reserves in Nigeria [1], [2]. The implication of illegal 
activities in the protected areas is that the systems which are 

the concern of conservation lies at the meeting point of 
social, cultural and economic systems on one hand, and 
natural system on the other. Striking an acceptable balance 
between these socio-cultural and natural systems is a 
challenge that tends to defy solutions. This is a major 
problem in protected area management as no protected area 
system has been able to satisfy the requirements of 
conservation as well as catering for the livelihood needs of 
the indigenous people. The imperative of these rural 
dwellers to over exploit this resource base for their own ends 
therefore becomes the most singular threat to wildlife 
ecology and management [3]. 

As human population around Afi Mountain Wildlife 
Sanctuary increases, communal land for farming and other 
live supporting activities become scarce. The protected area 
consequently becomes target for activities that sustain 
livelihoods among the indigenous people living in 
neighbourhood communities of Afi Mountain Wildlife 
Sanctuary.

Though various studies have been conducted in Afi 
Mountain Wildlife Sanctuary and its environs, studies 
conducted did not adequately address the degree of 
encroachment into the protected area by local residents. This 
study therefore complements the works of [4], [5], [6], [7] 
who have carried out ecological studies of the area with little 
or no input on encroachment occasioned by land use. The 
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Block No. of farms Total size (km2) Mean farm size ± Std. error 
(km2) 

Main crops cultivated 

Northern 29 1.8993 0.066±0.03 Banana, oil palm 
Central 9 0.8502 0.094±0.03 Banana, cocoa 
Eastern 33 2.7984 0.085±0.02 Banana, cassava 
Western 39 3.1119 0.080±0.03 Cocoa, banana 
Southern 7 0.6882 0.098±0.06 Cassava, yam, plantain 
Total 117 9.3480 0.080±0.01  

 
As shown in Table 1, the total number of farms for the period 

2was 117 and the total farms size was 9.3480km . According 
to blocks, the highest number of farms(39)  was recorded at 

2the Western Block with a total farm size of 3.1119 km  while 
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study assesses the extent of human encroachment in Afi 
Mountain Wildlife Sanctuary (AMWS) taking into 
cognizance the number of farms and the intensity of 
poaching in the sanctuary.

Methodology
The Study Area
The study area is Afi Mountain Wildlife Sanctuary 
(AMWS) and its adjoining human communities. The 
Sanctuary is situated within the mountainous and relatively 
rugged rainforest block in the border region of South-South 
Nigeria and South-West Cameroon, an area recognized as 
one of Africa's biodiversity hotspots [8]. The sanctuary 
which is located within the Afi River Forest Reserve in Boki 
Local Government Area of Cross River State, Nigeria, lies 

o oapproximately between latitude 6  15' and 6  25' North and 
o obetween longitude 8  55' and 9  15' East.  Created in 1930, 

the Afi River Forest Reserve covers an area of 
2approximately 383km , including the area known as Afi 

Mountain. Following renewed international attention in the 
slate 1980 , the creation of a wildlife sanctuary at Afi 

Mountains for the conservation of the endemic Cross River 
Gorilla and other wildlife species was recommended [2]. 
Thus in May 2000, the Cross River State Government 
established the Afi Mountain Wildlife Sanctuary covering 

2 approximately 104km [9]. The sanctuary is divided into 
five (Northern, Central, Eastern, Western and Southern) 
blocks.

The AMWS is surrounded by sixteen (16) human 
communities. These are Katabang, Buanchor, Olum, Enyi, 
Kakwagom, Esekwe, Ebok-Ebuawa, Asuben, Bitiah and 
Kakubok. Others are Ndemachang, Katchie, Ebbaken, 
Okubuchi, Nkanyia and Njua-Kaku.The Afi Mountain 
Wildlife Sanctuary falls within the tropical high forest 
vegetation zone. Common tree species on Afi Mountain 
include Pterocarpus osun, Albizia zygia, Parkia bicolor, 
Pycnanthus angolensis, Irvingia gabonensis and 
Monodora myristica [10].

The Cross River gorilla (Gorilla gorilla diehli), Nigeria 
chimpanzee (Pan troglodytes vellorosus), drill (Mandrillus 
leucophaeus), red-eared guenon (Cercopithecus 
erythrotis), mona guenon (Cercopithecus mona) and red 
river hog (Potamochoerus porcus) are notable wildlife 

species of the area. The Shelley's eagle owl (Bubo Shelleyi) 
and the African piculet (Sasia africana) were identified as 
new records to Nigeria [11]. Presently, the Western Block of 
AMWS harbors the world's largest roosting site for 
migrating European barn swallows (Hirundo rustica). Also 
the mountain has been recognized as the most important 
roosting site for the rare bare-necked rock fowl 
(Picarthertes oreas) [12].

Method of Data Collection
The preliminary phase of the study involved an examination 
of available reports on the study area, Afi Mountain Wildlife 
Sanctuary and its environs. Furthermore, an extensive 
review of publications relating to the area of study was 
carried out. The objective of such literature review was to 
acquire adequate background, current information and 
knowledge of Afi Mountain Wildlife Sanctuary and its 
adjoining human communities. After assessing the 
publications and reports, visits were made to AMWS head-
office in Boje, Boki L. G. A., Cross River State, and the 
surrounding human communities to solicit the support of 
major stakeholders (community leaders, management of 
AMWS and its partners).

The survey on farm encroachment was carried out in order to 
estimate the number of farms existing within the sanctuary. 
In each of the farms, crop type and size of farm were noted. 

2Total number of farms and total farm size (in km ) per block 
were also estimated. Prior to estimation of poaching signs in 
the sanctuary, and with the assistance of sanctuary rangers, 
hunting areas within the various blocks of the sanctuary 
were identified. During this period, noticeable signs of 
poaching (traps, empty cartridges andhunting camps) from 
the area were enumerated and their density estimated.

Data Analysis
Data generated from the study were analyzed with means 
and bar diagrams.

Results and Discussion
Evaluation of farm encroachment:The summaries of farm 
encroachment in AMWS for the study period are 
presented in Table 1. 

Table 1: Summary of farm encroachment in AMWS 

the lowest (7) was recorded at the Southern Block with a 
2total farm size of 0.6882 km . Total farm size for the 

Northern, Central and Eastern Blocks for the period are 
2 2 1.8993 km , 0.8502 km and 2.7984 respectively. Also 
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Fig. 1: Summary of poaching indices in the various blocks of AMWS 

Source: Field Survey (2015)

Fig. 2 Major hunting periods in AMWS

2 2average farm sizes of 0.066±0.03 km , 0.094±0.03 km , 
2 2 2 0.085±0.02 km , 0.080±0.03 km  and 0.098±0.03 km for the 

Northern, Central, Eastern, Western and Southern Blocks 
respectively. The total number of farms recorded would have 
been higher than the record of 186 farms recorded by [5] if 
not for the occurrence of a natural disaster that occurred in 
most parts of the sanctuary.  According to discussions with 
stakeholders, many farms, some of which are within the 
confines of Afi Mountain Wildlife Sanctuary were destroyed 
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when a major land slide occurred in the Western, Eastern 
thand Southern Blocks of the sanctuary on the 14  of July, 

2012. These may have decimated the number of farms in the 
sanctuary. The main crops cultivated in these farms were 
cash crops like cocoa (Theobroma cacao), banana (Musa 
sapientum), oil palm (Elaeis guineensis) and plantain 
(Musa paradisiaca). Annuals like cocoyam (Xanthosoma 
spp), yam (Dioscorea spp) and cassava (Manihot spp) were 
also found in some farms. 
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Month/Year 2010 2011 2012 2013 2014 2015 Monthly Total 
Jan - 2 4 2 1 - 9 
Feb - 1 - - 1 - 2 
Mar 1 2 1 3 1 - 8 
Apr - 3 - 4 2 3 12 
May 2 3 - 2 - 1 8 
Jun 2 5 - - 2 1 10 
Jul 3 - 2 2 1 3 11 
Aug 3 2 2 1 4 - 12 
Sept - - - - 1 - 1 
Oct 3 - 2 3 1 * 9 
Nov - - 1 2 2 * 5 
Dec 4 3 4 2 2 * 15 
Year Total 18 21 16 21 18 8 102 
No. 
prosecuted 

- - - 12 2 - 14 

 

Though, no comprehensive data was obtained for number of 
poaching arrests made in relation to different blocks of the 
sanctuary, a summary of arrests was obtained from the 
management of AMWS between 2010 and 2015 (Table 2). 
The year 2013 had the highest number of culprits while 2015 
had the lowest (data not available for the months of October, 
November and December). A total of one-hundred and three 
(102) arrests were made for the period out of which fourteen 
(14) individuals were prosecuted. This actually shows weak 
wildlife law enforcement in AMWS. Though without data 
from December 2015, the total for the month of December 
(2010-2014) was the highest (16) for the number of arrests. 
This is the month of Christmas and end of year where 
celebrations are often the order of the day, thus there is a 
heavy dependence on the biological resources of the area for 
preparation of delicacies. Other months associated with 
festivities, and are also major hunting periods are April 
(Easter celebrations), May / June (Alobe Festival), July 
(Cassava Festival) and August (New Yam Festival). During 
these periods, wild animals are often used in preparation of 
traditional delicacies. Though October, November and 
January are not known for festivities in the area, these 
months also recorded fairly high number of arrests. These 
are dry season periods where visibility in forests is high and 
thus encourage poachers to hunt for wildlife. Tracking prey 
is easier when the leaf litter is dry and also not thick. Also 
during this period men have lesser farm work than during the 
wet season hence hunting becomes a secondary occupation 
to some farmers who engage themselves in hunting wild 
animals. 

As shown in Fig. 1, there was considerable evidence of 
poaching occasioned by hunting and trapping of wild 
animals in Afi Mountain Wildlife Sanctuary. An average of 

2 25.45 empty cartridges / km , 6.17 wire snares / km  and 0.24 
2 hunting camp / km were estimated for the period. Apart 

2 from the number of empty cartridges / km (7.40), the 
Northern Block had the highest number of other poaching 

2indices (10.59 wire snares / km  and 0.45 hunting camps / 
2km ). The Northern Block has the highest concentration of 

villages around it and with a total population estimate of 
over 10,000 (Edet, 2010), thus there is a likelihood of high 
demand for biological resources (including wildlife) in and 
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around the sanctuary. This may have translated into high 
number of poaching signs at the Northern Block. The density 
and nature of signs suggested widespread and long standing 
hunting activity. 

The Southern Block recorded the lowest poaching indices 
2 2(2.50 empty cartridges / km , 0.56 wire snares / km  and no 

hunting camp). Almost all the months of the year except 
February, September and late January are major hunting 
periods in the area of study as shown in Fig. 2. This clearly 
shows that hunting is a major occupation that sustains 
livelihoods of the Afi Mountain villages.

Table 2: Summary of poaching arrests made in AMWS between 2010 and 2015

No. prosecuted---122-14 = Data not available for the months of October, November and December

Between 2010 and 2015, the month of September recorded 

the least number of arrests (1) followed by February with 

two (2) arrests. Thus there is need for an all year round anti-

poaching strategy that will cover all the periods of the year.

Conclusion and Recommendation
 Encroachment and other forms of land use have impacted 
negatively on wildlife conservation in Afi Mountain 
Wildlife Sanctuary. This was evident in the number of farms 
and poaching indices evaluated within the confines of the 
sanctuary. About 9-10 % of the sanctuary's land has been 
encroached into for crop farming while poaching persists 
throughout the year and in all blocks of the sanctuary, with 
the Northern Block recording the highest poaching indices.

The history and culture of Afi Mountain Villages has 
shown that the people since inception are farmers, non-
timber forest products collectors and hunters; occupations 
that till today sustain their livelihoods. Thus encroachment 
often arose from the scramble for more land for Afi 
Mountain people to carry out their daily activities. These 
characteristics of the people have not changed till today. The 
implications of these findings to conservation are that there 
is bound to be conflict between the management of the 
sanctuary and the people as regards the utilization of the 
sanctuary land. The people would want to continue with their 
cultural occupations which conservation does not permit. 
Thus the beliefs and attitudes that the individuals living in 
the neighbourhood of the sanctuary have profound effects on 
the success of conservation should not be under estimated.  
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These beliefs and attitudes find expression in the way the 
people perceive the sanctuary resources and themanagement 
agencies, the extent to which they believe the establishment 
of the sanctuary has infringed upon their means of 
livelihood, and their perception of the benefits they stand to 
derive from the existence of the sanctuary. 

All these factors encourage the extent of encroachment 
within the sanctuary. It is thus critical that encroachment in 
AMWS be accurately assessed, and that land use plans are 
developed, implemented, revised where necessary, and 
enforced with strong governmental support, enabling 
protection of the sanctuary and the surrounding 
communities that depend upon them. The resolution of 
encroachment as conflict will therefore require 
conservationists to undertake a process long overdue; to 
rethink the distribution of land, economic rights and 
ecological responsibilities in and around protected areas like 
Afi Mountain Wildlife Sanctuary
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