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Population status, demography and time budget of the African buffalo (Syncerus caffer
Sparrman, 1779) and anthropogenic impacts in Chebera Churchura National Park, Ethiopia

Aberham Megaze

ABSTRACT: An investigation on the population status, structure and habitat association of the
African buffalo (Syncerus caffer Sparrman, 1779) and anthropogenic threats in Chebera
Churchura National Park (CCNP), Ethiopia was carried out during 2012–2015. The study area
was stratified into four habitat types, viz., grasslands, woodlands, montane forests and riverine
habitat. Sample counts were carried out in an area of 1,215 km2. The estimated buffalo
population was 5,193 individuals, with the population density of 4.27/ km2. The population
estimates for wet and dry seasons were 5,788 and 4,599 heads, respectively. Males comprised
42.56%, while females 46.68% of the population (M: F=1.00: 1.10). Age structure was
dominated by adults, which constituted 52.49% of the total population. Subadults comprised
24.30%, young 12.44% and unidentified sex of the population was 10.75%, with a significant
difference between young and adults. Larger herds of up to 30 individuals were observed during
the wet season and smaller herds of a minimum of four individuals were seen during the dry
season. The mean herd size during the wet and dry seasons was 29.59 and 16.95, respectively.
Buffaloes were observed more in the riverine vegetation types during the dry season. Relative
abundance of food sources, green vegetation cover and availability of water were the major
factors governing their distribution in the present study area. Buffalo spent a greater proportion
of the time in feeding and resting activities. Feeding and resting were the predominant activities
(87.14% of the diurnal active period), with 48.95% time spent feeding during the dry season, and
44.91% during the wet season. Daytime grazing and resting periods during the wet season were
estimated to be 5.39 h and 4.98 h, respectively. Morning and the late afternoon activity peaks
were more pronounced during the dry season than the wet season. The main threat of the African
buffalo in the study area was poaching, wildfire, livestock grazing, illegal farming and expanding
human settlements. Questionnaires survey, group discussions and direct field observations
indicated that, firewood collection, setting fire, hunting, livestock grazing and farming were
having great impacts on biodiversity conservation in CCNP. Crop damage, livestock loss, human
injures and illegal resource access were the major problems encountered in CCNP resulting in
conflicts between local people and Park officials, and also human and wildlife. To mitigate these
problems, the local people have adopted intensified vigilance, use of guard animals, fencing, use
of repellents and killing problematic wild animals. Even though most of the respondents of the
questionnaire survey had positive attitude towards conservation areas and wildlife, they were not
satisfied by the benefit from the Park. Proper conservation measures incorporating all
stakeholders have to be implemented to solve the problems and safeguard the wildlife in the
Park.

Key words: Activity patterns, habitat association, natural resource use, human–wildlife conflict.
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1. INTRODUCTION AND LITERATURE REVIEW

1.1. Background and Justification

Mammals are the most highly evolved class of the Kingdom Animalia (Kingdon, 1997).Among

mammals, the Order Artiodactyla comprises even-toad ungulates, which is the most diverse

group of large herbivores in the world. They satisfy their nutritional requirements by seasonally

shifting between habitats and selecting a variety of plant food sources (Jarman and Mmaari,

1972). Their conservation and management require regular survey to provide the trends in

population size and distribution patterns (Elkan and Tchamba, 1995). Africa is unique among the

continents in having maintained an extraordinarily diverse and prolific megafauna spanning the

Pleistocene–Holocene epochs of Quaternary period. Only little is known about the historical

dynamics of this community and even less about the reasons for its unique persistence to modern

times (Heller et al., 2012). A total of 5416 species of mammals are recorded globally. Over 1150

species of mammals are currently listed from Africa, but more mammalian species await

discovery (Kingdon, 1997) and their new description are coming up these days as a result of

advanced molecular taxonomy (Afework Bekele and Yalden, 2013). Of these, at least five

species have become extinct in the last 300 years due to anthropogenic pressure, and many other

species are of critical conservation concern. As much as 84 out of a total of 175 species of large

herbivores are today classified as vulnerable, endangered or critically endangered. Pressure on

large herbivore populations is diverse and particularly heavy in many of the African countries

(Gallina and Mandujano, 2009).

The family Bovidae of the Order Artiodactyla consists of diverse groups of mammals. They live

in habitats ranging from tropical rainforest to deserts. The radiation of bovids in Africa has been

particularly pronounced during the past seven million years, and they are now the dominant

herbivores in most of the African countries (Kutilek, 1979). Compared to other regions, Africa

has the largest number of endemic families and genera of large animals. This high degree of

endemism is one of the reasons for the African fauna to be so interesting and spectacular (Delany

and Happed, 1979). But, African wildlife experienced a reduction in population size and

geographical distribution over the last millennium, particularly since the 19th century as a result

of human demographic expansion, wildlife overexploitation, habitat degradation and cattle-borne

diseases. In many areas, ungulate populations are now largely confined within a network of
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loosely connected protected areas, which cover about seven percent of the African land area

(Delany and Happold, 1979; Smitz et al., 2014).

Ethiopia has diverse wildlife resources (Afework Bekele and Yalden, 2013). This is reflected by

altitudinal ranges and the diversity of climate, vegetation and landscape. Altitudinal variations

along  with  other physical factors have contributed for a diverse set of ecosystems ranging from

humid forest and  extensive  wetland  to  the  desert  of  the  Afar  depression. Elevations in

Ethiopia range from 116 m below sea level in the Afar depression, to a number of peaks of

mountain 4,000 m, of which the highest is Ras Dashen, rising at 4,620 m, asl, in the Simien

Mountains. Most of the country comprises of highland plateaus and mountain ranges that are

dissected by numerous streams and rivers. The variety of ecosystems and diverse topography of

Ethiopia provide a wide spectrum of habitat types and ecological niches of a variety of fauna and

flora (Hillman, 1986; 1993). Ethiopia has 70% of all afro-tropical lands above 2,000 m and 80%

of all lands above 3,000 m (Yalden, 1983). These areas are isolated to the north-western and

south-eastern of the Great Rift Valley by mountain blocks that favors the country to have large

number of endemic species compared to the rest of Africa (Yalden, 1983). The altitudinal

variations in Ethiopia have resulted in a wide range of climates (temperature, rainfall and

humidity), which affect the faunal and floral distribution as well as their diversity. The Great Rift

Valley, the Omo River Valley and the western lowlands of Ethiopia contain several unique and

large game animals. The flora and fauna of Ethiopia are very heterogeneous with high endemic

elements. It is one of the few countries in the world that possesses unique and characteristic

fauna with a high level of endemism and hence the Ethiopian high lands have been listed as one

of the biological hotspots (Yalden, 1983; WCMC, 1992; Hillman, 1993; Shibru Tedla, 1995).

The variations in climate, topography and vegetation have contributed to the presence of a large

number of endemic species in Ethiopia. This in turn reflects a diversity of habitats, created by

different combinations of elevation, rainfall, geology, soil surface and ground water. More than

320 mammalian species are recorded from Ethiopia of which 31 are endemic (Hillman, 1993;

Yalden et al., 1996; Afework Bekele and Yalden, 2013). The endemic mammals include larger

mammals such as Tragelaphus buxtoni, Capra walie, Equus asinus somalensis, Alcelaphus
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buselaphus swaynei, Tragelaphus scriptus meneliki, Canis simensis and Theropithecus gelada

gelada, two bats, nine insectivores and 15 rodent species (Melaku Tefera, 2011).

However, due to the human impact, the overall habitats of wildlife of Ethiopia and its biological

diversity are decreasing from time to time due to the rapid growth of human and livestock

populations, and consequent degradation, destruction and fragmentation of natural habitats

(Hillman, 1993; Yalden et al., 1996; Afework Bekele and Yalden, 2013). As the general level of

economy depends upon agricultural productivity, which is very low throughout Ethiopia,

increase in food production depends on increasing the area under cultivation and grazing. This

expansion is usually at the expense of wildlife habitats, leading to the loss of both flora and fauna

and also results in severe competitions for natural resources between wild animals, livestock and

the local communities. Such human-related activities have resulted in human–wildlife conflicts

(Yalden and Largen, 1992).Such ever-increasing conflicts between the biological resources and

human land-use pattern changes have been threatening the survival of wildlife (Yalden et al.,

1986; Yoseph Getnet, 1995). As a result, wildlife resources of the country are now largely

restricted within a few protected areas.

Establishment of more protected areas is one of the conservation efforts aimed at protecting

wildlife. Ethiopian Wildlife Conservation Authority (EWCA) has established more National

Parks and protected areas to protect diverse habitat types and wildlife in these areas. At present,

Ethiopia possesses 49 protected areas under different categories, covering 73,279 km2 (6.5% of

the total land mass) (Afework Bekele and Yalden, 2013).In Ethiopia, there are 14 National Parks,

3 Sanctuaries, 7 Wildlife Reserves, and 24 Controlled Hunting Areas. Many of them are

managed by the EWCA and some of them are managed by National Regional States (EWCA,

2010; Afework Bekele and Yalden, 2013). Other protected areas in Ethiopia have different levels

of conservation status.

The Southern Nations Nationalities and Peoples Regional State of Ethiopia (SNNPRS) is one of

the National Regional States, which have diverse biological resources and endemic mammalian

and avian fauna. The diversity of the biological resources of SNNPRS is a reflection of its

unique geological history and physical and climatic conditions. It is located in the southern
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quadrant of the country (4o27'−8o30'N and 34o55'−39o11'E). It is a region with wide geographic

variations, high rugged mountains, deep gorges, river valley and rolling plains associated with

the Great Rift Valley and its lakes. The mountain ranges of the region run northeast to the

southwest dividing the Omo watershed from that of Rift Valley Lakes (Tilahun et al., 1996). The

altitude of the region ranges from 360 m asl at Lake Rudolf, which border Kenya, to over 4200

m asl at the Guge Mountains, in the Gamo Gofa Zone. The region has an area of 105,887.18km2,

which is bounded by Oromia Region in the north and east, Kenya in the south, and Gambela

Region in the northwest. Human population of the region is >15,042,500 (SNNPRS, Population

and Statistics Bureau, 2007).

The SNNPRS also has diverse climate, vegetation, soil and drainage patterns. It is rich in wildlife

resources (Abaturov et al., 1995). The wildlife resources of the region is known to be restricted

in Wildlife Protected Areas, which includes five National Parks, two Game Reserves, eight

Controlled Hunting Areas (EWCA, 2010) and ten Important Bird Areas (IBA) (Tilahun et al.,

1996; Ash and Atkins, 2009). However, the status of the wildlife resources as well as national

and global significance of the protected areas in terms of vegetation, animal life and unique

natural ecosystem compositions is not well explored. The present study area, Chebera Churchura

National Park (CCNP), is one of the recently declared wildlife protected areas of the region.

Information from local community, elders, regional experts researchers and results of the

preliminary survey carried out in CCNP indicates the presence of large mammals, such as the

African elephant (Loxodonta africana), African buffalo (Syncerus caffer), lion (Panthero leo),

hippopotamus (Hippopotamus amphibious), warthog (Phacochoerus africanus), leopard

(Panthero pardus), and a variety of birds, reptiles, amphibians, fish and other animals and plants

in the complex ecosystem.

The African buffalo, which is the focus of the present study, is the largest member of the Family

Bovidae inhabiting the sub-saharan Africa. In the past, they inhabited most of Africa south of

Sahara from the east to the west coast. Today, the range of their distribution is reduced and

fragmented (Sinclair, 1977; Haltenorth and Diller, 1980). At the end of the 19th century, the

African buffalo population was affected by rinderpest epidemics. During the 20th century, their

population and range of distribution have further depleted as a result of habitat fragmentation and
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disease (Lessard et al., 1990; Sutmoller et al., 2000; de Vos et al., 2001). Recent studies have

revealed further depletion of the population of African buffalo in Kenya and southern Africa

(vanHoft et al., 2002; Winterbach, 1998). African buffalo ranges are extended over most of

southern Africa, Angola, centeral and East Africa to the southern borders of Sudan, Kenya,

Tanzania, Uganda and Ethiopia (Sinclair, 1977). According to IUCN (2000), they occur in 38

African countries.

Wildlife assessments conducted in Ethiopia have revealed that the African buffalo is found in

Omo, Mago, Gambella (EWCA, 2010), Altish (Grima Mengsha, 2005) and Chebera Churchura

(Abraham Megaze, et al., 2012) National Parks. The eastern part of Ethiopia is relatively dry and

not favourable for buffaloes (EWCO, 2010). However, due to lack of research and information

on buffaloes, the population size is not properly known. Therefore, comprehensive detailed

studies are needed to determine the distribution and status of African buffaloes in Ethiopia.

Many of the African conservation areas are experiencing decline in their size and diversity of

ungulate populations due to various factors (Fynn and Bonyongo, 2010). Further, details of

distribution and status of many of the taxa are uncertain, and only little is known of the ecology

of several species. The absence of adequate survey data to monitor wildlife population and

distribution prevents timely management and conservation decisions that could ultimately save

many of the wildlife in the African continent. Chebera Churchura National Park of Ethiopia is

one of the conservation areas where the diversity, distribution and abundance of mammals are

little known as is the case in many other parts of Ethiopia. The available information suggests

that CCNP has the potential to be developed as a biodiversity conservation, cultural, educational

and research center, if properly studied, managed and maintained.

1.2. Literature review

A vast amount of literature on the African buffalo (Syncerus caffer Sparrman, 1779) is available.

Its ecology has been widely studied especially in East Africa (Sinclair, 1977; Prins, 1996). Diet

and feeding strategies of the African buffalo were investigated by Field (1975), Grimsdell and

Field (1976), Sinclair and Gwynne (1972) and Corne´lis et al. (2011). Information on the diet

and spacing patterns were studied by Leuthold (1972), Ryan and Jordaan (2005), Ryan et al.
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(2006), Venter and Watson (2008), Winnie et al. (2008), Tshabalala et al. (2009), Ryan et al.

(2012) and Bennitt et al.(2014). Patterns of movements in relation to water availability were

analyzed by Western (1975) and Bar-David et al. (2009). Population structure, herd size, and

density were discussed by Sinclair (1974; 1977) and Eltringham (1980). In West and Central

Africa, ecology of this species, particularly habitat use, diet, and coexistence with other

ungulates was studied by DeBie (1991). In Southern Africa, a complete account of the ecology

of this species was given by Skinner and Smithers (1990), Mills and Hes (1997) and Jolles

(2007). In Zimbabwe, feeding habits of the buffaloes were investigated at Lake Kariba by Taylor

(1989). General information on the ecology and distribution were assessed by Estes (1991),

Kingdon (1997), Stuart and Stuart (1997) and Bennitt (2008). The genetic diversity of the

African buffalo was studied by VanHooft et al. (2000) and Smitz et al. (2014).

1.2.1. Taxonomy

The African buffalo was formally described from a specimen shot near Port Elizabeth, South

Africa in 1779 by the Swedish naturalist, Sparrma (Skinner and Smithers, 1990; Cornélis et al.,

2014). The scientific name Syncerus caffer Sparrman 1779 is derived from the Greek word

“Sun” meaning together and “Keras” meaning the horn of an animal. It is a reference to the fused

boss of the horns in the adult male Cape buffalo. “Caffer” or Cape of “Caffraria” means

Kaffraria, the country of Kaffirs (Africa) (Sinclair, 1977).

The African buffalo is a member of the Family Bovidae and tribe Bovini. Other bovidae in the

same tribe are cattle, yaks, bison and the Asian buffalo, to which the African buffalo is most

similar genetically. The African buffalo is not the ancestor of domestic cattle and is only

distantly related to other larger bovines (Smitz et al., 2013). The ancestral bovid was probably

small forest dwellers, perhaps resembling the present time forest dwelling duikers. The

expansion of grasslands of Eurasia and Africa in the Miocene and Pliocene set the stage for the

movement of bovidae into open grasslands or savanna habitats (Sinclair, 1977).

The African buffalo is the most recent and advanced ruminant and evolved during the last seven

million years. The nearest known relative of their lineage is the extinct Ugandax gautieri, first

found in Uganda. Syncerus is an African endemic genus, and probably originated in the area
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between Lake Victoria and the horn of Africa, spreading southward and westward (Gentry, 1967

as cited in Sinclair, 1977). Smitz et al. (2013) noted that the African buffalo most likely

expanded and diverged in the late to middle Pleistocene from an ancestral population located

around the current-day Central African Republic, adapting morphologically to colonize new

habitats, and developing the variety of ecophenotypes observed today. It is indicated that there

was a late middle to late Pleistocene population expansion of Cape buffaloes (Fig. 1). This also

seems to be the period in which Cape buffalo evolved as a separate sub-species (Sinclair, 1977;

Cornélis et al., 2014). Additionally, there appears to have been a population expansion from

eastern to southern Africa, which may be related to the vegetation changes (Van Hooft et al.,

2002). However, their phylogenetic origin is far from clear (Sinclair, 1977).

Figure 1. Phylogenetic relationships between Syncerus and other Bovini (Sinclair, 1977)

In 1779, several names were suggested for the African buffaloes, with many local variations

thought to be different species, and with as many as 43 subspecies (du Toit, 2001). African

buffaloes are grouped in to two definite subspecies (Skinner and Smithers, 1990; Prins 1996),

ranging from lightly built reddish, and small-horned forest buffalo (S. caffer nanus) to the

heavily built darker big-horned savanna buffalo (S. c. caffer) (Skinner and Smither, 1990; Prins,

1996; Stuart and Stuart, 2000). Where the range of these subspecies overlap, various
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intermediate forms between them are found and taxonomists have debated and regarded these

intermediates either to be S. c. aequinoctialis (du Toit, 2001; 2005; Furstenburg, 2007) or S. c.

brachyceros (Prins, 1996; du Toit, 2005). Smitz et al. (2013) also indicates that the African

buffalo exhibits extreme morphological variability across its range, both in body size and weight,

fur color and horn shape and size throughout its range of distribution, which have led to

controversies about the validity and taxonomic status of the various recognized subspecies. As a

result, the buffalo has previously been assigned to as many as 52 distinct subspecies. Although

there are considerable morphological variations, the African buffalo is currently considered as a

single species by various authorities (IUCN, 2013; Prins and Sinclair, 2013), with commonly

recognized subdivision of four subspecies. They are: S.c. brachyceros–the West African savanna

buffalo, S. c. aequinoctialis – the Central African savanna buffalo, the Forest buffalo S. c. nanus,

which occurs along the west coast of Africa from Cameroun to the Ivory Coast, and the Southern

savanna buffalo, S. c. caffer (Fig. 2, Plate 1). The southern savanna buffalo subspecies is by far

the most numerous and widely distributed across the continent. The other subspecies (e.g. the

“mountain buffalo” S .c. mathews, live in mountainous areas of East Africa) may be valid but

intergrades occur amongst the recognized subspecies (Kingdon, 1997; ASG, 1998). In contrast,

recent work of Smitz et al. (2013) conducted over the whole geographical range of the African

buffalo, analyzing mitochondrial D-loop sequences, revealed the existence of two lineages in the

species, matching with the caffer subspecies of East and South Africa, and the nanus subspecies

of West and Central Africa. These lineages seem to have diverged between 132 and 286

thousand years ago. On the basis of the evolutionary history of both lineages, the authors suggest

that the most prudent treatment of the African buffalo would be a subdivision into two

subspecies, or management units, namely S. c. caffer (East-Southern Africa’s lineage), and S. c.

nanus (West-Central Africa’s lineage).

Georgiadis et al. (1990) examined DNA samples taken from the African buffaloes from different

countries and concluded that there were considerable differences in the genetic composition

between the extremes of the range. However, there were no obvious disjunctions in the genetic

samples, which might form the basis for assigning subspecies status to buffaloes from any

particular locality.
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Figure 2. Taxonomic classification of the African buffaloes (Source: ASG, 1998)

1. 2. 2. Physical characteristics

The African buffalo is a strong, massive and heavily built Africa’s only wild cattle species. It is a

cow-like ruminant (Stuart and Stuart, 2000; Cornélis et al., 2014). Together with the elephant,

rhino, lion, and leopard, it is considered as one of the ‘big five’ group of terrestrial animals. The

African buffalo is similar to the Asian water buffalo. However, the Asian water buffalo has a

lighter built than the African Buffalo. Estes (1991) described the physical appearance of S. caffer

as the bulkiest and most formidable African bovid. Male African buffaloes are considerably

larger than females, and savanna races can be up to twice as heavy as S. nanus, the forest race

(Nowak, 1999). In all races of the African buffaloes, the body is barrel-shaped and the chest is

wide, their legs are stocky, the head is massive and the neck is short and thick. The front hooves

are larger than the hind to support the heavy weight of the trunk and the head (Alden et al.,

1995). There is sexual dimorphism in body size, with adult female average weighting about 17%

less than adult males. The body color also varies with sex and age classes (Buchholtz, 1990;

Nowak, 1999; Prins and Sinclair, 2013). The mass ranges from 500 to 900 kg, the length from

head to the back ranges from 2100 to 3000 mm; tail length ranges from 750 to 1100 mm, and the

shoulder height ranges from 1000 mm to 1700 mm (Estes, 1991). They have large heads and

limbs with a broad chest (Stuart and Stuart, 1997; Nowak, 1999). Forest buffalos tend to measure
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less than 120 cm in height and under 320 kg (Kingdon, 1997). Adult African buffaloes have a

sparse covering of short hair, which tends to decrease with age (Buchholtz, 1990; Kingdon,

1997; Nowak, 1999). The body color is unpatterned, and ranges from red to black, depending on

the sub-species (Alden et al., 1995). Adult savanna buffaloes are extremely dark brown or black,

males darker than females (Sinclair, 1977; Buchholtz, 1990; Nowak, 1999). Forest buffaloes are

typically red to reddish brown with smaller horns and they are forest-dwelling (Melletti et al.,

2007a; Melletti et al., 2007b). The horns of African buffalo are very peculiar. A characteristic

feature of them is that the adult bull's horns have fused bases, forming a continuous bone shield

referred to as the "boss". From the base, the horns diverge, then bend down and smoothly curve

up inwards. The distance between the ends of the horns of large bulls is more than a meter. The

world trophy record (horn span) comes from Lake Manyara (Tanzania): 165 cm (bull) and 150

cm (cow) (Prins and Sinclair, 2013). Apart from the horns, the most distinguishing character on

the head is the larger droopy ear, which fringes with long hairs on edges (Fig. 3) (Alden et al.,

1995; Kingdon, 1997). In forest buffalos, two long white or pale yellow hair tracts line inside the

ear as tufts along the edges (Buchholtz, 1990).

Figure 3. An adult male savanna buffalo (Source: Myers et al., 2012)
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1. 2. 3. Distribution and habitat

1.2.3.1. Distribution

The African buffalo is one of the most successful African mammals in terms of geographical

distribution, abundance and biomass. It inhabits a wide range of habitats across Africa; primarily

savannas with high grass biomass and mosaics, preferring areas with easy access to grass, water,

and dense cover, such as thickets, reeds and forest (Buchholtz, 1990; Estes, 1991; Kingdon,

1997; Nowak, 1999; Estes, 2012). Rainfall is the main biophysical factor limiting the distribution

and abundance of African buffaloes in large geographical areas (Kingdon, 1997). It is found in

the near-deserts of West Africa, the rain forests of the Congo Basin, the savannahs of eastern and

southern Africa, and even at very high altitudes (Prins, 1996).

In the past, S. caffer inhabited most of Africa south of Sahara from east to the west coast. In the

context of recent global changes, African buffalo populations have undergone a severe reduction

in size and distribution since the nineteenth century, as a result of the combined effects of

anthropogenic impacts such as land conversion, poaching, disease outbreaks and droughts.

Consequently, African buffalo populations tend to be confined within a network of protected

areas, exposing them to the risk of natural gene flow disruption. Population fragmentation is a

major challenge for long-term conservation of this species as it can induce genetic erosion,

inbreeding depression and reduce evolutionary potential. At present, around 75% of the savanna

buffalo population is confined to a patchwork of protected areas and well-managed surrounding

hunting zones, mostly loosely connected to one another (Winterbach, 1998; East 1999). An

outbreak of foot and mouth disease coupled with rinderpest epidemic further reduced their

distribution and caused local extinctions. The most severe population collapse occurred in 1896,

with the mortality rate estimated at 90–95% across the African continent (Smithers, 1983;

Winterbach, 1998; van Hooft et al., 2000; van Hooft et al., 2002; Ayebazibwe et al., 2010).

African buffalo ranges extend over most of southern Africa, Angola, centeral and East Africa to

the southern borders of Sudan, Kenya, Tanzania, Uganda and Ethiopia (Sinclair, 1977; East,

1999; IUCN SSC, 2008; Okello et al., 2015). The southern limit of the distribution of the African

buffalo lies in southern South Africa (Skinner and Smithers, 1990) and the northern limit is in

northern Ethiopia. There is no palaeontological evidence of the presence of the African buffalo
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in North Africa or in the Nile Valley to the north of Khartoum (Prins and Sinclair, 2013). In

South Africa, it once occurred in some parts of the southwest arid zone from the Kalahari east

through the present day Botswana to Orange River avoiding only the Kalahari, Karroo and

Namibia desert. According to IUCN (2000), the buffaloes occur in 38 African countries.

However, they are exterminated from large areas of South Africa where its range is now

fragmented and confined to protected areas (Kingdon, 1997). Tanzania has the largest African

buffalo population, with over 342, 000 individuals recorded (East, 1998). They are common in

most of the country’s major wildlife areas. In Mozambique, buffalo populations occurred

throughout the country until the 1970s, but their population has decreased drastically during civil

conflicts (1977–1992). Probably the largest buffalo herd in Africa may be in the Marromeu area

in Mozambique, which was estimated as 756,000 animals in 1978. Between 1979 and 1993,

these populations have declined by 79% (Dutton, 1993). In Zimbabwe, the population of African

buffalo was estimated at 665,900 in 1984, but in 1989 there were only about 80,000 heads

present because, of habitat destruction, poaching and diseases (Taylor, 1989). In the Hwange

National Park of Zimbabwe, the African buffalo decreased from 17,000 in 1989 to 5,080 in 1995

(Dutton, 1993). In Angola, buffaloes have been wiped out by uncontrolled hunting and poaching

throughout the country, including Kissama National Park, where East (1998) reported a declining

population of the transitional forest buffaloes.

East (1998) estimated >627, 000 individuals of African buffaloes throughout Africa, but based

on the most recent and available census data, the total estimated population is>513, 000

individuals (Prins and Sinclair, 2013). This figure is slightly lower than the last global estimate

of East (1998). The buffalo population globally appears stable and even increasing in countries

such as Mozambique and South Africa. The slight decrease in the overall number mainly results

from an apparent decrease of the total estimate in Tanzania, the country hosting the largest

population of the African buffaloes (Prins and Sinclair, 2013). The forest buffalo is declining

across its geographic range. East (1999) estimated a total population of 60, 000 individuals with

about 75% of the population in nominally protected areas. The future of this subspecies depends

on well-managed protected areas and hunting zones with special attention to forest clearings and

mosaics of forest and savannas, where critical food resources are abundant (Melletti et al., 2008).
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Syncerus caffer nanus is found in both dense lowland forests and savannas from Ivory Coast to

Cameroon, and Central African Republic to Congo. Syncerus caffer aequinoctialis is distributed

in the eastern Zaire to the west of Lake Tanganyika and Kivu in the Albert National Park, and

further in to Lake Chad and eastwards to southern Sudan, Ethiopia and to the Upper Nile.

Syncerus caffer brachyceros extends from the Ivory Coast through Nigeria to Lake Chad and

Central African Republic, Congo and Northwest Zaire. Syncerus caffer caffer extends from

South Africa and Angola, through Central and East Africa to Southern borders of Sudan (Fig. 4)

(Stuart and Stuart, 1997; Chamberlan et al., 1999; Melletti et al., 2007a; Melletti et al., 2008;

Cornélis et al., 2014; Okello et al., 2015).

Figure 4. Distribution of African buffaloes in Sub-Saharan Africa (Source: IUCN SSC, 2008)

1.2.3.2. Habitat

Selection of suitable habitats by wild ungulates is shaped by the spatial and temporal

heterogeneity of biotic and abiotic factors such as temperature and rainfall (Sinclair, 1977;

Balakrishan and Essa, 1986; Smit, 2011). In addition, critical resources often are segregated

spatially (e.g., the best places for feeding, drinking, resting, or lowering the predation risk might
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occur at great distances from each other). African buffaloes live in a wide range of habitats, from

open grasslands to rainforests, including all intermediate vegetation types: scrublands, grassland,

woodlands and deciduous forests. They appear not to be bounded by elevation constraints, and

their altitudinal distribution ranges from coastal to the boundaries of forests on the highest

mountains, except areas with annual rainfall less than 250 mm. African buffaloes persist in semi-

arid environments, as long as surface water is available within 20–40 km, year-round (ASG,

1998; Naidoo et al., 2012; Prins and Sinclair, 2013). The habitat requirements of the African

buffaloes include abundant grass, shade and water (Skinner and Chimimba, 2005). Buffaloes

must drink at least every two days, taking in about 45 liters daily, as they are unable to survive

on the moisture content of their food alone (Prins 1996; Cornelis et al., 2011; Prins and Sinclair,

2013). They are absent from areas without permanent drinking water and without permanent

grass. However, buffaloes do not frequent wide, open areas of grasslands or floodplains, as they

also require shade from trees during the day (Sinclair, 1977). Funston et al. (1994) noted that

African buffaloes are able to live in mountain areas provided sufficient water supply is available.

Savanna buffaloes may also ascend and descend steep slopes, up to about 50o and may be found

at high elevations (Prins and Sinclair, 2013). They are known to regularly reach the alpine belt

on Mount Kenya and are observed on Kilimanjaro, throughout the forest belt on the northern and

western slopes, and buffalo tracks were observed up to 4200 m asl. A frozen carcass of African

buffalo was located near a glacier of Mount Kenya, 4800 m above sea level (Ross, 1911 as cited

in Sinclair, 1977).

The African buffaloes prefer areas close to rivers or lakes (Sinclair, 1977; Prins, 1996). They

also prefer Acacia shrub and Combretum-dominated woodlands (Ryan et al., 2006). They can

not adapt well to dry conditions, where it is hard to find enough water and food when the grass is

dry and short. They seek out shades where possible, but can stay out in the open without shade

for extended periods of time (Kingdon, 1997). Syncerus caffer nanus is found in swamp jungle,

primarily in the rain forests of western and central Africa and secondary growth forest and shows

adaptation to forest life (Alden et al., 1995; Kingdon 1997; Melletti et al., 2007a). It is the only

forest dwelling subspecies of the African buffalo; the other three subspecies inhabit mainly in

savannah lands (Sinclair 1977; Mloszewski, 1983; Prins 1996).
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1.2.4. Ecology and behavior

1.2.4.1. Feeding ecology

The ecological requirements of the African buffaloes are similar to those of the abundant grazing

ruminants in the continent. African buffaloes feed mainly on grass. They are both

morphologically and physiologically adapted for grazing (Prins, 1996), and capable of eating a

range of herbs, shrubs and also browse on leaves of small twigs and young shoots (Buchholtz,

1990; Prins, 1996; Tshabalala et al., 2009; Cornélis et al., 2014; Watermeyer et al., 2015).

Grasses such as Cynodon sp., Sporobolus sp., Digitaria sp., Panicum sp., Heteropogon sp. and

Cenchrus sp. are preferred. Seasonal changes in the quality of vegetation and availability of

water have altered both ranging and feeding habits of the African buffaloes (Ryan and Jordaan,

2005; Ryan et al., 2006; Venter and Watson, 2008; Winnie et al., 2008; Tshabalala et al., 2009;

Bennitt et al., 2014; Okello et al., 2015). In the absence of fresh green fodder, buffaloes lose

health status faster than other savannah ungulates (Macandza et al., 2004). Ryan et al. (2012)

suggested that high nitrogen content of fresh green forage is correlated with improved body

condition of African buffaloes. They occasionally browse on Combretum and woody shrubs

during the dry season (Macandza et al., 2004; Ryan, 2006). A study by Tshabalala et al. (2009)

on the seasonal variation of diet of the African buffalo and grass characteristics in the Great Fish

River Reserve, Eastern Cape revealed that Themeda triandra, Cynodon dactylon, Digitaria

eriantha and a Panicum sp. were important during both wet and dry seasons. However, theirtotal

dietary contribution decreased as the season changed from wet to dry. Ptaeroxylon obliquum,

Acacia karroo and Plumbago auriculata were the important browse species both during wet and

dry seasons. During the wet season, grass species contributed 72 % of the diet while only 28 %

was contributed by browse species. In the dry season, there was a significant increase in the

intake of browse by four percent. Venter and Watson (2008) studied African buffaloes in Nama-

Karoo, South Africa, and noted that they forage in the lowland habitat adjacent to riverine

thickets containing grasses Eragrostis lehmanniana and Sporobolus fimbriatus during the wet

season. During the dry season, they ranged further from the riverine thickets and moved through

lowland habitats and to upland habitats where Themeda triandra was abundant. Ryan et al.

(2007) work in Klaserie Private Nature Reserve, South Africa also noted that buffaloes

occasionally browse on Combretum sp. and other woody shrubs, particularly during the dry

season. In addition, they graze tufts of grass that grow in Combretum sp. dominated areas.
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Skinner and Chimimba (2005) revealed that buffaloes are selective feeders during the wet

season, but non-selective during the dry season. However, the preferred grasses include

Cynodon, Sporobolus, Digitaria, Panicum, Heteropogon, and Cenchrus sp. (Sinclair, 1977). The

diet of forest buffaloes are also comprised mainly of monocotyledons, primarily grasses

(Poaceae) and sedges (Cyperaceae) (van der Hoek et al., 2013). African buffaloes play a

pioneering role in the savanna grazing succession, reducing grassland to the height preferred by

more selective feeders (Kingdon, 1997; Nowak, 1999). They have massive cheek teeth, broad

incisors and prehensile tongue that gathers and bundle grass before each bite which enables them

to feed efficiently on longer grasses. They are voracious feeders. Water is essential for them, like

cattle, a physiological requirement, which limits their distribution patterns (Sinclair, 1977;

Smith, 1981; Buchholtz, 1990; Redfern, et al., 2003). When food supply begins to dwindle, the

herd splits up into smaller sub-groups that live separately to reduce the intra-competition for food

(Sinclair and Grimsdell, 1982; Prins, 1996).

1. 2. 4. 2. Activity patterns

Seasonal changes in the activity pattern of African buffaloes were found to be governed

primarily by the quality and quantity of food available (Beekman and Prins, 1989; Ryan and

Jordaan, 2005; Ryan et al., 2006; Venter and Watson, 2008; Tshabalala et al., 2009). Thus, their

feeding and ranging behaviour are subject to constraints such as the abundance of grass and the

availability of water (Redfern et al., 2003; Skinner and Chimimba, 2005). The other factor

controlling the activity patterns of African buffalo is ambient temperature. High ambient

temperature during the day time result in nighttime grazing favoured during the warmer season

and low ambient temperature during the night causes nighttime resting being favoured during the

cold season (Grimsdell and Field, 1976; Mloszewski, 1983; Taylor, 1989; Winterbach and

Bothma, 1998). Grazing and ruminating times are short during the warm, wet season, when high

quality food items are abundant. But, as food quality and quantity decrease during the dry

season, grazing and ruminating time increase. An increase in ruminating time during the dry

seasons is probably because of the increased lignin and fiber content of the food (Sinclair, 1977;

Taylor, 1989; Funstonet al., 1994). The herd has a long mid-day rest after the morning grazing

peak. The temperature is hottest in the mid-day as observed by Sinclair (1977) in natural

habitats. During this period, buffaloes remain resting (lying down or standing) under trees to
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escape the intense heat of the day.  Buffalo herds not subjected to human predation tend to spend

much time grazing and resting during the daytime than night. They continuously graze for about

8-10 hours, in the late afternoon and at dusk (Nowak, 1999). Resting and ruminating may take

place at any time of the day, but the favored period is during 12:00−16:00 h, which is also

usually the hottest time of the day (Kingdon, 1997; Nowak, 1999). Syncerus caffer cannot

tolerate water restriction for a long time during hot periods. They go to water at least once every

24 hours, mainly at daytime and most often between noon and dusk (Sinclair, 1977; Prins, 1996).

They occasionally take mud baths. Dominant males wallow most frequently, and bulls regularly

spend a couple of hours a day in mud holes, especially during the hottest hours of the day.

Associated aggressive behaviour, notably digging and tossing mud with the horns, kneeling,

neck rubbing, rolling and urinating indicates their high status in the herd (Sinclair, 1977).

A study by Winterbach and Bothma (1998) on the activity pattern of the Cape buffalo in Willem

Pretorius Game Reserve revealed that grazing and resting/ruminating were their major activities

to the level of 74% of the 24-hour cycle, of which they feed an estimated 40% of the time, and

rest for about 34% of their time. They spent 14% of the time in walking and 11% in standing.

Drinking and other activities occupied only 1% of the whole 24-hour time. They also noted that

night time grazing of the buffalo was favoured during the dry season with resting/ruminating

occurring predominantly at night during the winter months. A study conducted by Ryan and

Jordaan (2005) on the activity patterns of African buffaloes in the Lower Sabie Region, Kruger

National Park, South Africa revealed that they spent 44.5 % of the time feeding and 28.4 % of

time resting. The proportion of time on feeding and resting was influenced by the time of the day

and season. Feeding and resting activities of an animal fluctuates diurnally. Activity fluctuates in

response to environmental factors. Both habitat structure and season also influenced spatial

aggregation patterns of the forest buffalo herds. Forest buffaloes had a more aggregated spatial

distribution when resting in clearings than when in the forest, and individual positions within the

herd in the clearing habitat varied with age and sex (Melletti et al., 2007a). The adult male

occupies the centre of the herd, whereas other members (females and juveniles) may occupy less

favourable places within the herd. During the wet season, food resources seem to be more

abundant and homogeneously distributed, and the herd has a less aggregated spatial distribution

than in the dry season (Melletti et al., 2010).
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1.2.4.3. Home range

Home range of buffaloes differs with sex, age class and herd size. Bachelor and solitary males

are the most sedentary. Groups of old males may keep within a small area (Funston et al., 1994).

Sinclair (1977) and Bar-David et al. (2009) indicated that the size and shape of home range of

African buffaloes can be related to social structure, population density, resource abundance and

resource distribution. Winterbach (1999) also showed that buffalo home range characteristics

were likely to be influenced primarily by the availability of food and water. A study by

Eltringham and Woodford (1973) on the home range of the African buffalo in Ruwenzori

National Park indicated that their home range vary from 9.4 km2 to 1000 km2. Recorded home

ranges of African buffaloes in north-western Mpumalanga in South Africa vary from 127 km2–

138 km2 and in Kwazulu Natal 21.6–135.7 km2 (Winterbach, 1999). Skinner and Chimimba

(2005) reported that the African buffaloes have a large home range during dry season than during

the wet seasons, because they have to search for adequate quality food and water during the dry

season. But, Western (1975) found that home range in the semi-arid Amboseli ecosystem of

Kenya decreased during the dry season when the herds concentrated around riverian areas. Home

range of savanna buffaloes vary in size from 126 to 1,075 km2, supporting population density

between 0.17−3.77 individuals per km2 (Nowak, 1999). Breeding herd of 138 buffaloes ranged

an area of 10.5 km2 in Queen Elizabeth National Park (Grimsdell, 1973; Estes, 1991). The

average density of savanna buffaloes was estimated to be 0.05−0.6/km2 (Prins, 1996). Generally,

density was high and range was small in areas with high rainfall (Nowak, 1999).

Ryan (2006) indicated that during the dry season herds travel up to 17 km, while commuting

between pasture and water. They move for about 18 hours a day at an average rate of 5.4 km per

hour. In Cameroon, Stark (1986) found that the buffaloes move around 7 km in the wet season

and 5.6 km in the dry season. Grimsdell and Field (1976) reported 9.6 km on average in

Rwenzori National Park, Uganda; Conybeare (1980) reported an average of 6.1 km in the dry

season in Sengwa Wildlife Research Area, Zimbabwe; Funston et al. (1994) found that in the

early wet season the herds in the Sabie Sand Reserve (on the western edge of Kruger National

Park) tended to remain in an area around a water hole for up to eight days and then move. He

also noted that during the dry season, the herd would make long distance (10 km) movements at

night in search of food. The ability of the African buffalo to cope with contrasting environmental
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conditions throughout most sub-Saharan ecosystems highlights the high behavioral plasticity of

this species (Corne´lis et al., 2011).

1. 2. 4.4. Reproduction and development

Syncerus caffer has a pronounced seasonality in reproduction, which is correlated with the

quality and availability of fresh shoots of grasses and other leaves. This is also correlated with

the rainfall in the area (Grimdell, 1973). Improved protein levels, occurring approximately a

month after the first green flush of the wet season is a trigger for conception. Conception has

evolved in a way to synchronize the correlated environmental cues that ensure female buffaloes

have good health condition around the time of conception and/or parturition (Ryan et al., 2007).

Both mating and calving are largely confined to the rainy season of the year. They mate late in

the rainy season and give birth early in the rainy season (Grimsdell, 1973; Sinclair, 1977;

Kingdon, 1982). African buffaloes have birthing seasons reported to coincide with the wet

season (Grimsdell, 1973; Sinclair, 1977; Prins, 1996; Turner, 2003, Vissher, et al., 2004; van

Hooft et al., 2010). Non-seasonal breeding occurs in areas where environmental conditions are

favourable year-round. In captivity, S. caffer breeds throughout the year (Sinclair, 1977;

Kingdon, 1997). The lack of resources in low rainfall years may drive prime breeding females

either into non-reproductive condition, or cause them to migrate to better habitats. Ryan et al.

(2006) suggested that males who join breeding herds face an energetic trade-off between

obtaining sufficient food and engaging in reproductive activity. As the grass growing season

tapers and the quality of food is reduced, it is likely that both sexes face this trade-off.

Bulls regularly monitor the reproductive status of females by urine smelling. Estrus cycle takes

place in the African buffalo every 23−24 days, and the female will be in estrus for 5−6 days.

Gestation is approximately 340 days long, which is the longest gestation period in the bovine

family. Usually, a single calf is born, but rarely two calves are born (Prins, 1996; Spinage and

Brown, 1988; Buchholtz, 1990). An inter-birth interval of two years is normal. It is difficult to

ascribe a breeding season to forest buffaloes (Melletti et al., 2007a, 2007b; Korte, 2008). The

newborn calf of the African buffalo has a weight of 55−60 kg, and with a thin covering of light

brown hair, which helps to camouflage while hidden away and suckled for the first few weeks,

until it is strong enough to keep up walking with the herd. Weight at birth in forest buffalo is
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around 40 kg (Buchholtz, 1990). Calves share a strong bond with their mothers, and mothers try

to protect their infants from predators (Alden et al., 1995). Even though the calves would suckle

for up to 18 months, suckling is tolerated by the mother until the next calf is born (Prins, 1996).

A longer period of lactation may occur if the female does not conceive again (Sinclair, 1977).

The calf reaches sexual maturity between 3.5−5 years of age.

According to Hornsveld (1996), the first lower incisor appears at an age of two years, the second

at three years, the third around four and a half years and the fourth at five years of age. As a

bovid, the buffalo does not have upper incisors. The horn growth of buffalo was described by

Sinclair (1977). In calves, growth starts with a sharp upward growth in a V-shape. By the time of

two years, the horns are 300−460 mm long, by three years, 410−690 mm, and by four years, the

horns are 610−860 mm long. The boss starts to thicken at an age of 3−4 years, and the shape at

adulthood in cows is attained at 4−5 years of age, when the tips also start to sweep backwards.

Males reach sexual maturity at 5–6 years of age, but usually do not breed until seven years or

older, at which time the horns are fully developed. The typical hairy boss develops at an age of

5−6 years. In bulls older than seven years, the two halves of the boss are merged and the horn

tips are worn away. The coat of a newborn calf is black to dark olive-brown. When the calf is

few months old, it becomes yellow−brown, with long hairs that create a rough appearance. The

coat color darkens with age to reddish chocolate-brown, and turns black in cows at around four

years and in bulls at five years of age. During the second year of life, the coat becomes short and

smooth. In old bulls, the coat becomes wavy in texture, and in old individuals, it has hairless

spots (Sinclair, 1977). In the wild, African buffaloes may live up to18 years, while in captivity,

there are record of living up to 26 years (Buchholtz, 1990; Nowak, 1999). There is a high

mortality ratio of around 55−70% for the African buffalo between the period from birth and

reproductive maturity. Factors that affect all age groups of them are disease and predation. Lions

and humans are the main predators; leopards and crocodiles also occasionally kill buffaloes

(Kingdon, 1982; Prins, 1996).

1.2.4.5. Social Organization

African buffaloes are social animals, which travel in large non-territorial herds, with a male

dominance hierarchy (Buchholtz, 1990; Nowak, 1999). Within the herds, there are a number of
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smaller social groups, made up of several females and their calves. They live in clans consisting

of a dozen or more related cows and their offspring. Bachelor groups containing as many as

twelve males are also found within the herd sub-structures (Prins, 1996).  Adult males are found

either associated with a female group or apart from the herd, in small units of individuals of more

or less the same age (Buchholtz, 1990). On the contrary, forest buffalo herds live in quite stable

groups, and members are mainly permanent part of it (Chamberlan et al., 1999; Melletti et al.,

2007a, b; Korte, 2008). The membership of a herd can vary considerably on multiple temporal

and spatial scales, as shown in Kruger National Park, leading to a fission-fusion herd structure

where groups often separate and rejoin (Cross, 2005), although more rigid herd structure has

been reported in the more temperate Hluhluwe-Imfolozi Park (Jolles, 2004). Recent studies

based on larger sample sizes of radio-collared individuals, however, suggest that females and

subadults do move between groups and the structure of herds may not be stable (Halley et al.,

2002). The fusion and fission activity pattern in the buffalo herd may be related to herd size

where the larger herd divides more frequently than smaller herds (Prins, 1989; 1996). It may also

be related to season when splitting of the herd depends on food distribution, and abundance

(Sinclair, 1977). In the Serengeti, Sinclair (1977) reported that mixed herds tend to split into sub-

herds when resources are fragmented during the dry season. In contrast, Halley et al. (2002)

reported that the herds tend to congregate during the dry season in areas where water and forage

are abundant, and split into sub-herds during the wet season to exploit the available habitat more

efficiently. They exhibit seasonal social ecology in which they aggregate into large mixed herds

during the breeding season, splitting into mixed herds and bachelor groups for the rest of the

year. In addition to a seasonal system of group organization, exchange of individuals occurs

between groups throughout the year, with males and females engaging in local and long distance

dispersals (Grimsdell, 1973; Prins, 1996; Halley et al., 2002). Temporary aggregations of 2,000–

3,000 buffaloes occasionally form from several smaller herds, but such large groups lack social

cohesion and are only possible in large and rich pasture areas (Prins, 1996). In contrast to the

savannah buffalo, which form herds of hundreds to thousands of individuals (Sinclair, 1977;

Mloszewski, 1983; Prins, 1996), forest buffaloes live in smaller groups (3–24 individuals),

probably because of the patchy distribution of food resources in the rainforest (Melletti et al.,

2007a; Korte, 2008; Melletti et al., 2008).
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Sex differences in habitat use, and seasonal changes in social affiliation, are widespread in

sexually dimorphic ungulate species (du Toit, 2001; van Hooft et al., 2010). Male African

buffaloes form groups in the non-breeding season to forage and improve their condition and then

compete for mates in the breeding herd during the breeding season (Sinclair, 1977; Clutton-

Brock et al., 1982; Prins, 1996). Seasonal aggregations depend largely on resource availability

(Winnie et al., 2008). There is a threshold at which the foraging cost of remaining in the group

outweighs the reproductive opportunity (Turner, 2003; Turner et al., 2005). Males in bachelor

groups spent similar extends of time feeding as females in breeding herds, whereas males in

breeding herds spent least time feeding. Their reproductive activities appear to be at the expense

of foraging time (Turner, 2003). The probability of survival is substantially less for bulls in

bachelor groups compared to bulls in breeding herds, indicating that leaving the breeding herd is

undoubtedly a risky strategy for a male buffalo (Sinclair, 1977), because, the large number of

individuals in a herd is advantageous as it decreases the risk of predations (East, 1996). Male

forest buffaloes have not been observed as bachelor groups (Korte, 2008).The African buffalo

can defend the attack of even lions with their horns (Sinclair, 1977; Prins, 1996). Living in herds

also has its disadvantages. When food supply begins to dwindle, the herd splits up into sub-

groups that live separately, to reduce competition for food (Sinclair and Grimsdell, 1982; Prins,

1996). Thus, food and habitat selection, maintenance of home range, and changes in group size,

all seem to optimize the use of available resources in a better way (Sinclair, 1977).

The high degree of coordination within herds containing hundreds of animals that are grouped

into sub herds, and the close individual distance in this species, would indicate that

communication is continuous and efficient under all conditions of light and cover. Vocal

communication is an important channel for buffaloes. They use a set of vocalizations and

postures to maintain herd cohesion and order. Vocalization includes the signals to move,

direction giving, warning, aggression, mother-to calf distress and dangers (Estes, 1991). Bulls

that are injured or about to die can make very loud bellows. Other bulls may or may not react to

the sounds. Buffaloes which are badly wounded seek the protection of the herd as noted by

Sinclair (1977). Agonistic behaviour such as high horn presentation, lateral display, rubbing face

or neck on the ground, ground horning with earth tossing and horning bushes are usually done to



23

establish dominance status. Hearing is important among buffaloes than vision, to such an extent

that blind buffaloes can live in herds (Sinclair, 1977; Kingdon, 1982; Estes, 1991).

1.3. Threats

African buffaloes are susceptible to several infectious diseases. They are known to be a reservoir

for foot-and-mouth disease, corridor disease (theileriosis), bovine tuberculosis and bovine

brucellosis. The role of African buffaloes in the epidemiology of pathogens such as anthrax, Rift

Valley fever and lumpy skin disease is still unclear, and requires more investigations (Caron et

al., 2003; Gorsich et al., 2015). No species was more affected than the African buffaloes as a

result of rinderpest (Estes, 1991; Sinclair, 1977), but due to the remarkable capacity for recovery,

they have repopulated in many areas of Africa. Historical population collapses caused by

rinderpest are hypothesized to have resulted in notable genetic losses in the populations of the

African buffalo. But according to Wenink et al. (1998) and vanHooft et al. (2002), the

population crash caused by rinderpest did not greatly reduce the overall genetic diversity within

the African buffalo populations. Indigenous diseases such as foot-and-mouth disease, brucellosis

and corridor disease generally do not pose a threat to the survival of buffalo populations because

of the evolutionary development of unique coping mechanisms (Ayebazibwe et al., 2010).

African buffaloes are believed to play an important role as biological reservoirs for the foot-and-

mouth disease, and it is sometimes transmitted between and within different livestock and

wildlife species (Ayebazibwe et al., 2010; Michel and Bengis, 2012; Gorsich et al., 2015).

Bovine TB is a major problem in the southern regions of Kruger National Park (Caron et al.,

2003). Buffalo is one of the preferred hosts of tsetse fly (Lampery, et al., 1962 as cited in

Sinclair, 1977). Transmission of such diseases at the interface of protected areas with human

settlements can be exacerbated by mixing wildlife and domestic animals; when wild animals

leave the Park boundaries and when domestic animals graze within the Park (Kock, 1999;

Sutmoller et al., 2000; de Vos et al., 2001; Smith and Parker, 2010).

One of the main threats for wildlife anywhere in the world is habitat loss and fragmentation.

Rising anthropogenic pressure, both through direct human activities and the effects of climate

change, renders environmental conditions less predictable across the globe, and inevitably affects

resource availability within protected areas (Wiens et al., 2011; Ogutu et al., 2012; Lorrillière et
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al., 2012). Today, the threat of climate change has become an overwhelming concern in the field

of wildlife conservation (IPCC, 2012). Most of the protected areas are used for agricultural

activities and settlements all over Africa (Kaltenborn et al., 2005). Poaching has the most

significant impact for the disappearance and population decline of larger mammals, particularly

the African buffalo and African elephant (Balakrishnan, 1994). Both African buffaloes and forest

buffaloes have been greatly reduced by illegal killing for meat and trophies. Human demographic

expansion, wildlife overexploitation and habitat degradation results in reduction of population

size and fragmentation of geographical distribution of ungulates. These population

fragmentations had an impact on the genetic structure of the African buffalo, leading to the

identification of three distinct clusters in southern Africa (Heller et al., 2010; Heller et al., 2012;

Smitz et al., 2014). The African buffaloes have only few predators such as lion, cheetah, leopard

and the Nile crocodile, other than human being. Predation of spotted hyena, leopard and cheetah

has been recorded, usually targeting young animals (Sinclair, 1977). Lions kill and eat buffaloes

as they hunt in pride. There were incidents in which lone adult lion killed large buffalo bulls

(Buchholtz, 1990).

1.4. Conservation

The 2000 IUCN Red Data List classifies S. caffer as lower risk conservation dependent species.

It is not listed on any CITES appendix (East, 1999). In the past, the populations of African

buffaloes were widespread in the continent, but now there are about 513, 000 individuals across

the continent; found mostly in the savannas of eastern Africa (Prins and Sinclair, 2013). Most of

them are savanna buffaloes. The future of this species is closely linked to the future of protected

areas and well managed hunting zones, as this animal is the frequent target of poachers (East,

1999; Heller et al., 2012; Prins and Sinclair, 2013).

Establishment of more effective protected areas is one of the conservation efforts aimed at to

protect wildlife (Fynn and Bonyongo, 2010). There are about 1,100 National Parks and related

reserves in sub-Saharan Africa, of which 36 are designated World Heritage Sites (WCMC,

2004).  The African buffalo is well represented in numerous National Parks and Protected Areas

in the continent (Kingdon, 1997). Prevention of the spread of infective diseases is important for

the conservation of African buffaloes (Sutmoller et al., 2000; Smith and Parker, 2010). The
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national program initiated by the South African government to produce disease-free buffaloes so

as to ensure the sustainability of this species due to threats from diseases results a sustainable

number of buffalo herds that are free of the four diseases mentioned earlier, and is one of the

conservation efforts to protect this species (Laubscher and Hoffman, 2012). Conservationists

accept the principle that indigenous people have the right to use, own, and control their

traditional territories (Mackinnon et al., 1986). However, it is difficult when it comes to the

implementation with the current human population pressure (Spinage, 1998). Ecologists are

arguing that people constitute a threat to nature due to dual problems of population increase and

the adoption of new technologies. Effective management of African buffaloes and other wildlife

resources can be realized only if the current pressures on the conservation areas are controlled.

Involvement of the local people in and around wildlife habitats in conservation program and

sharing the benefits from the protected areas are encouraging efforts in the conservation of

African buffaloes and all other wildlife in the continent (van Oudtshoom, 1999). Conservation

measures such as setting hunting regulation and issuing hunters with the necessary licenses and

permits by the Park and accompanying customers by fully-qualified and licensed guides and

controlling poaching are encouraging efforts in the conservation of wildlife including African

buffaloes of the region. Establishment of protected areas where African buffaloes are found play

crucial role in the conservation of this species.

Ethiopian first wildlife rescue, conservation and education center was established in 2010 in

partnership between the Ethiopian Wildlife Conservation Authority (EWCA), Oromiya National

Regional State and Born Free Foundation (Chapman, 2010). This center is aimed to bring high

quality animal care, public education and wildlife conservation initiatives. It is also expected to

work to protect the country’s wildlife heritage. The establishments of protected areas, especially

in areas where the African buffaloes are found, and such centers undoubtedly play crucial roles

in the conservation of the buffaloes. It would be worth to develop buffalo distribution and

density mapping at a country scale. Further updating and improving of data sets are important for

wildlife conservation activities of the country.
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1.5. Anthropogenic impacts and human–wildlife conflict

Throughout the history, human factors have been the major drivers for loss of biodiversity

(Hackel, 1999). Ninety-nine percent of the IUCN Red List species are threatened by these factors

(IUCN, 2003). The 2003 IUCN Red List indicates that of 5,205 species evaluated in 1996, 25%

of all mammals and 11% of all birds were threatened (IUCN, 2003). Recently, some 162 species

of mammals and 181 of birds are critically endangered i.e., they are facing an extremely high

risk of extinction in the wild (IUCN, 2003). This is more pronounced in developing countries,

because they are more dependent on natural resources as their primary source of income

(Wilfred, 2010). In developing countries, pressures on natural resources are growing in line with

the rapidly growing of human population (Kideghesho et al., 2005). The numbers, types and

intensity of human activities affecting wildlife and wildlife habitats are increasing in the

developing countries (Akinyemi and Kayode, 2010; Oladeji et al., 2012). Wildlife species, which

offer a number of human needs, decline or disappear as human clears wildlife habitat for

anthropogenic activities (Masanja, 2014). Habitat loss and fragmentation affect the survival of

wildlife species in various ways including influencing animal behavior, abundance, distribution,

reducing of the total amount of usable habitats, degrading habitat quality (Akinyemi and Kayode,

2010; Metzger, et al., 2010; Vymyslicka et al., 2010; Atickem et al., 2011; Demeke Datiko and

Afework Bekele, 2011; Gundogdu, 2011; Yosef Mamo et al., 2012).These impacts of

anthropogenic activities on wildlife habitat and species will vary depending on the spatial and

temporal scales, and the persistence of the activities in the landscape. Consequently,

understanding the effects of humans on wildlife and wildlife populations, as well as devising

strategies to ameliorate these effects, is an increasing challenge for resource managers (Heinen,

1993; Harrison, 2011).

1.5.1. Conservation-related conflicts

1.5.1.1. Resource use conflict

In developing nations firewood remains the major source of energy for cooking, heating and

lighting. According to Bonjour et al. (2013) until 2010, around 2.8 billion people, mainly in

developing nations, still relied on traditional use of biomass for cooking and heating. The World

Health Organization (WHO, 2012) also reported that more than 3 billion people depend on solid

fuels including biomass such as wood, charcoal, dung, crop residues and coal to meet their most
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basic energy needs (Bonjour et al., 2013).The mis-utilization of wood products by the rural

human communities aggravates the degradation of the habitats of wildlife, and is the major threat

to protected areas in developing countries today (Evangelista et al., 2007; Kebede, 2009;

McElwee, 2010).

Other than harvesting of firewood, wildlife hunting is the most geographically widespread form

of resource extraction (Wadley, 2010). Studies in tropical forest ecosystems provide evidences

that increased human hunting activities have led to reductions and local extinctions of some

wildlife populations. Consequently, the exploitation of wild animal populations has been

highlighted as one of the central reasons why species are currently threatened (Aiyadurai, et al.,

2010; Metzger et al., 2010). Illegal hunters used many methods to catch their prey, including

snares, iron-jaw or gin-traps, pit traps, net drives, firearms, bow and arrow, spears, dogs,

poisoning, fire, dazzling by torchlight or gathering by hand (Grey-Ross et al., 2010; Lindsey et

al., 2011). Fire is also commonly used by hunters to flush wildlife, clear undergrowth, increase

visibility, stimulate green growth to concentrate wildlife, and cover tracks (Lindsey and Bento,

2012). The most common method used by illegal hunters is the use of snares (Hofer et al., 1996).

Snare hunting method is undesirable from a conservation perspective as it is highly effective,

difficult to control, unselective in terms of the genders or species of animals captured, wasteful,

and has severe animal welfare implications due to the manner of capture and confinement, and

frequent incidents of severe, non-lethal wounding of wildlife (Lindsey et al., 2009;Lindsey et al.,

2011). The drivers of illegal hunting for wildlife are varied. They hunted to obtain wildmeat for

direct consumption and/or community trade, trophies (most often skins, fur, teeth, antlers and

horns), medicines and other traditional uses (most hard and soft body parts) and as pets

(especially primates, birds and reptiles) (Carpaneto et al., 2007; Nasi et al., 2008; Marealle et al.,

2010; Brashares et al., 2011; Martin, et al., 2012). While vulnerability varies between species

and localities, uncontrolled exploitation could bring about marked wildlife population declines

and eventually the extinction of a number of hunted species (Lindsey et al., 2011).

Wildmeat hunting is a widespread problem in many ecosystems all over the world. It occurs

extensively in Africa (Lindsey et al., 2011), Asia (Rao et al., 2010), Central America (Smith,

2008), Australia (Bennett and Whitten, 2003) and South America (Peres and Nascimento, 2006).
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The problem seems more common in African ecosystems than elsewhere. Studies in West and

Central Africa suggest that in many areas, wildmeat is an economically important food and

commodity to trade for thousands of rural and urban families and animal parts are also important

for their role in rituals (Brashares et al., 2011). In rural Gabon, hunting accounts for around 15 to

72% of the average household income (Starkey, 2004; Coad et al., 2010). In Eastern Africa,

unsustainable wildmeat hunting is a conservation concern too (Barnett, 2000). In Kenya,

wildmeat hunting occurred in 96% of the protected areas and 25% of the meat in Nairobi

butcheries was wildmeat (Olupot et al., 2009). In Tanzania, wildmeat hunting is an important

activity and threatens all categories of protected areas including the Selous Game Reserve and

Serengeti ecosystem (Loibooki et al., 2002; Metzger et al., 2010; Bitanyi et al., 2012; Nielsen et

al., 2013). Recent assessments have highlighted that steep declines in wildlife populations are

occurring in most African countries (Craigie et al., 2010) and illegal hunting has been implicated

as a key contributing factor (Fa et al., 2005; Scholte, 2011; Lindsey et al., 2012). Wildlife

populations in northern Central African Republic declined by 65% during 1985–2005, primarily

due to illegal hunting and diseases transmitted by livestock (Bouché et al., 2010) in the Comoé

National Park in Ivory Coast wildlife declined by 60–90% during the 1970s to the late 1990s as a

result of illegal wildmeat hunting (Fischer and Linsenmair, 2001). Similarly, wildlife populations

in Niokolo-Koba National Park in Senegal declined by 60–99% from 1991–2006 as a result of

illegal wildmeat hunting (Loibooki et al., 2002). Hunting accelerates extinction, mostly of large

mammals (Barnes, 2002; John and Brown, 2009). In Uganda, massive hunting reduced large

mammal population by over 90% in the 1970’s (Lamprey et al., 2003). In Tanzania, illegal

hunting has dramatically reduced the population of African buffaloes, giraffe, impala and topi

(Hofer et al., 1996). Although law enforcement patrols attempt to control illegal hunting, the

expected economic benefits from the sale of wildmeat, derived from wild animals, are far greater

than the costs associated with a low probability of arrest and punitive fines, thus illegal hunting

is a persistent, widespread problem for animal species conservation through out Africa

(Loibooki, et al., 2002; Mavhunga, 2008; Fa and Brown, 2009; Grey-Ross, et al., 2010; Mbete,

et al., 2011; Gandiwa et al., 2013).

Fire is also a common phenomenon across the African continent (Archibald et al., 2012). It is

estimated that 68% of Africa’s surface area burns every year (Roy et al., 2008). Some fires are
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the result of natural causes such as lightning but most fires are lit by humans (Gandiwa and

Kativu, 2009). FAO (2007) also reported that humans are regarded as the main source of wildfire

globally, accounting for 59−95% of ignitions. Repeated fire affects many ecological processes,

such as nutrient cycling, soil organic matter content, vegetation structure and composition and

wildlife communities (Eriksen, 2007; Klop and van Goethem, 2008; van der Hoek et al., 2013;

Gandiwa, et al., 2014). Studies from east, west, and southern Africa reported that burning the

protected area were mostly livelihood-related uses including range management, thatch

production, habitat maintenance, predator-cover reduction, gathering, hunting, agricultural

production, firebreak creation, and path clearing (Butz, 2009; Giliba et al., 2011; Gandiwa, et al.,

2014). Some of the direct effects of fire on ecosystems fauna is absolute death, wound and

causes the displacement of animals and affects their distribution patterns at both local and

regional scales (Hassan and Rija, 2011; Gandiwa, 2011; Gandiwa, et al., 2014).

Livestock grazing also has strong negative impacts on wildlife, their habitats, and overall

ecosystem function and structure (Morrison et al., 1998; Mishra et al., 2003). Livestock usually

compete with wild animals for different habitat resources including forage, water sources and

space. The problem can be exacerbated by the local people’s idea that high numbers of livestock

generate more income and are a measure of wealth status in Africa such as Ethiopia (Hillman,

1993). The resultant high livestock population densities put strain on the habitats of many wild

animal species (Evangelista et al., 2007). Livestock often alter the structure and species

composition of natural vegetation. In sites where livestock grazing is more extensive, the

vegetation types and composition change from more diverse and suitable to less diverse and

unpalatable (Kebede, 2009; Yosef Mamo et al., 2012). Carolina and Javier (2001) also reported

that livestock grazing and/or browsing, uprooting, trampling, and high fruit/seed predations

strongly affect seedling survival and the ability of understory species to regenerate. Unrestricted

livestock movements in the forest may also compact soil, destroy seeds or press them deep into

the soil where they are not able to emerge easily (Smit et al., 2006; Wassie et al., 2009).The

effect of human and livestock disturbances on wild animals is frequently measured in terms of

shifts in habitat use and other behavioural responses including reduction in the quality and

availability of habitats (Gilroy and Sutherland, 2007; Tadesse Solomon and Kotler, 2013).
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Agriculture remains a predominant livelihood activity in Africa. In a situation where agriculture

provides low economic returns, natural resources become the main source of income (Butler,

2000). Agriculture is one of the major issues in the effort to curb escalating pressures on

protected areas (Mfunda and Røskaft, 2010; Wright and Priston, 2010; Ryan et al., 2015).

The wildlife population has been declining throughout the world at an alarming rate, mainly due

to habitat destruction for the expansion of agriculture activities (Gundogdu, 2011). It is more

pronounced in developing countries like Ethiopia. In Ethiopia, expansion of agricultural

practices, settlement and increasing pressure from human and livestock populations are major

threats to several protected areas (Atickem et al., 2011; Yosef Mamo and Afwork Bekele, 2011;

Wondimagegnehu Tekalign and Afework Bekele, 2011; Tadesse Solomon and Kotler, 2013;

Aramde Fetene et al., 2014). In Serengeti there has been a close relationship between agricultural

production and wildlife poaching (Barret and Arcese, 1998; Johannesen, 2005). A study of

wildmeat and food security in the Congo Basin also acknowledged the role of agriculture in

halting wildlife exploitation intensity (Fa et al., 2003). Mechanized agriculture coupled with high

usage of chemical fertilizers has been responsible for wildlife habitat degradation in Africa

(Kideghesho et al., 2006; Young et al., 2005). Adoption of low input agriculture, characterized

by good management of chemical fertilizers and firm integration of indigenous knowledge would

be the best way forward for improving agricultural yield and conserving habitats in the areas of

conservation importance (Mkpado and Onuoha, 2008).

1.5.1.2. Human–wildlife conflict

Human–wildlife conflict (HWC) has been in existence for as long as humans have existed and

wild animals and people have shared the same landscapes and resources (Sitati et al., 2005).

Human–wildlife conflict cost many lives, both human and wildlife, threaten the livelihoods of

millions worldwide and jeopardized long-term conservation goals such as securing protected

areas and building constituencies in support of wildlife conservation. No single factor or cause

explains human–wildlife conflict across the continent (Naught on-Treves and Treves, 2005). The

transformation of global landscapes from predominantly wild to predominantly anthropogenic

over the last centuries has created competition between humans and wildlife for space and

resources and it reached unprecedented levels because of rapidly growing human populations
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and expanding settlements (Ellis et al., 2010; Hoffman, 2011; Kate, 2012; Mwamidi et al.,

2012). The transformation of forests, savannah and other ecosystems into agrarian areas or urban

agglomerates as a consequence of the increasing demand for land, food production, energy and

raw materials, has led to a dramatic decrease in wildlife habitats (Kate, 2012; Kumara et al.,

2012; Mwamidi et al., 2012). As habitat gets fragmented, the length of edge for the interface

between humans and wildlife increases, while the animal populations become compressed in

insular refuges. Consequently, it leads to greater contact and conflict with humans as wild

animals seek to fulfill their nutritional, ecological and behavioural needs (Lamarque et al., 2009).

Conflict occurs when requirements of wildlife animals overlap with those of human populations

(IUCN, 2003; Mackenzie, 2012). It can take various forms, including wild carnivores attacking

and killing livestock or humans, wild species raiding crops, competition for game and/or

resources, disease exchange between livestock and wildlife, carcass poisoning, and retaliation

killing (Gurung, et al., 2008; Kissui, 2008; Nyirenda et al., 2013; Ocholla et al., 2013). In

addition, wild animals that have massif body size like African elephants, buffaloes, rhinos and

hippos cause structural damage to fences, electric posts and water pipes as they raid within

settlement areas (Peterson et al., 2010). Human population increases adjacent to protected areas,

where wildlife  population  density  is  high and the resultant encroachments into protected areas

and increasing livestock populations have also been reported to result in increases in human–

wildlife conflicts (Michalski et al., 2006; Muhammed, et al., 2007; Baranga et al., 2012;

Mackenzie, 2012; Zerihun Girma et al., 2012).  Beside visible impacts, HWC has indirect or

hidden impacts as well (Barua et al., 2013). These hidden impacts include disruption of

livelihood and food security through crop or livestock loss. It also involves health impacts,

transaction (time and money spent in mitigation measures and claiming compensation) and

opportunity cost (lost income) and are often psychological or social in nature (Nyirenda et al.,

2013). These hidden impacts are often delayed and are poorly documented. But, it becomes

important to understand these impacts or else they have the potential to jeopardize the whole

conservation efforts (Barua et al., 2013). Furthermore, political instability and land reforms in

some wildlife areas have been linked to increases in human–wildlife conflicts (Le Bel et al.,

2011).
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Human–wildlife conflict is a global problem, and is occurring in many countries where human

and wildlife requirements overlap (Dickman, 2010; Hoffman and O'Riain, 2012; Gandiwa et al.,

2013). Despite the fact that all continents and countries, whether developed or not are affected by

human–wildlife conflict, developing countries are altogether more vulnerable than developed

nations where livestock raring and agriculture are important parts of rural people's livelihoods

(Hackel, 1999; Fairet, 2012). It is one of the most widespread and intractable issues facing

conservation biologists today (Dickman, 2010). Crop raiding by large herbivores and livestock

depredation by carnivores can reduce tolerance toward species that are already threatened,

whereas potential dangers posed by conflicts with large-bodied wild animal species negatively

influence local attitudes towards wildlife (Browne-Nuñez and Jonker, 2008). Perceptions about

problems and attitudes towards conservation and wild animals are likely to be influenced by

social interests and experienced costs and benefits (Gandiwa et al., 2013).  Personal beliefs and

experiences, and different economic, legal, social and ecological concerns are also other factors

that affect the attitude of local people towards wildlife (Adams and Hulme, 2001). In developing

countries, among demographic variables, education, gender, age, religions and ethnicity are

significant predictor of conservation attitudes (Sah and Heinen, 2001). Attitudes toward the

protected area staffs and the perceptions of management practices also affect people's attitude

(Ormsby and Kaplin, 2005; Allendorf, 2007). For example, conflicts with managers due to

resource extraction, strict rules on natural resources use and access, rude behavior or harassment

by Park Rangers generate negative attitudes to local people toward protected areas (Heinen and

Shrivastava, 2009; Shibia, 2010). Fear of resettlement and lack of job provision have the same

impact (Allendorf, 2007). A low level of awareness regarding conservation issues and protected

area management practices and the lack of involvement of the local community in the decision

making processes are also important determinants of negative attitudes toward protected areas

(Andrade and Rhodes, 2012). People are more likely to appreciate protected areas if benefits

gained from them offset the associated costs (Ormsby and Kaplin, 2005). Therefore, the success

of long-term sustainable management of wildlife resources depends on local people's support.

Assessing local people's attitudes, taking into account their needs, and respecting their opinions

should become a management priority (Adams and Hulme, 2001; Triguero-Mas et al., 2010;

Melaku Tefera, 2011; Nyirenda et al., 2013).
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Human–herbivore conflict is more intense in developing countries (Boer and Banquette, 1998;

Joseline, 2010; Nyirenda et al., 2011; Nyirenda et al., 2013). Agricultural activities are

expanding in developing countries and it leads to Park encroachment, habitat destruction and

further to human–wildlife conflict which in turn increases the loss of crops to pest animals (Boer

and Banquette, 1998; Joseline, 2010; Mwamidi et al., 2012; Demeke Datiko and Afework

Bekele, 2013). Crop damage affects farmers directly through loss of their primary food and cash

resources and indirectly through a variety of social costs such as costs for school and hospital

(Hill, 2000; Lamarque et al., 2009). The occurrence and frequency of crop raiding by crop

raiding wild animals depends on availability, variability and type of food sources in the natural

ecosystem for wild life, the level of human activity on a farm and the type and maturation time

of crops as compared to natural food sources (Hill, 2000; Weladji and Tchamba, 2003; Lamarque

et al., 2009; Hill and Wallace, 2012; Guinness and Taylor, 2014). In communities with a

subsistence economy, even small losses can be of economic importance and can generate

negative attitudes towards wildlife and conservation (Naughton-Treves, 1997; Kimega, 2003).

Therefore, people living in and around protected areas, who are unable to control the crop losses

caused by wildlife, are likely to develop negative attitude towards such pests (Barnes, 1996;

Kimega, 2003; Nyirenda et al., 2013). A wide range of mammalian species can cause significant

damage locally to food crops in Ethiopia (Demeke Datiko and Afework Bekele, 2013; Aramde

Fetene et al., 2014; Mesele Admassu et al., 2014). Large herbivores such as elephants,

hippopotamus and buffaloes, also account for most human deaths and/or injuries. The vast

majority of attacks are of people harvesting resources from wildlife areas and those defending

their farms from crop raiders (Quigley and Herrero, 2005).

Human–carnivore conflicts are also another intensified problem in most of African countries in

the recent decades because of exponential human population growth and economic activities

(Lamarque et al., 2009). The highest intensity of conflicts tends to occur where humans live

adjacent to protected areas (Patterson et al., 2004). These conflicts happen because of

competition between humans and carnivores for shared and limited resources (Graham et al.,

2005; Gidey Yirga, et al., 2012). For instance, many carnivore species kill prey species that

humans hunt, harvest or farm for consumption or recreation (Patterson et al., 2004). Human–

carnivore conflict in terms of livestock depredation is perhaps more common and is seen in
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several reported cases across the world like pumas and jaguars in Brazil, wolves and bears in

North America and Europe (Jackson and Nowell, 1996), lions, hyena, wild dogs and leopards in

Africa (Patterson et al., 2004; Mesele Yihune et al., 2009; Gidey Yirga, et al., 2012; Demeke

Datiko and Afework Bekele, 2013), leopards and tigers in Asia (Wang and Macdonald, 2006).

Conflict can have multiple implications ranging from fear evoked by the presence of the

carnivore to fatal attacks on humans (Spira, 2014). Human–predator conflict causes significant

economic losses and can lead to retaliatory killing of predators, and thus constitute a threat to

both wildlife and human livelihoods (Ogada et al., 2003; Palmeira et al., 2008).As a result, most

large carnivore species are experiencing global decline driven almost entirely by human

activities and/or conflict with humans. For instance, African lion, spotted hyena, tiger, African

wild dog and gray wolf have faced drastic reduction from their original geographic ranges, being

largely restricted to reserves or protected areas (Jackson and Nowell, 1996; Hazzah et al., 2013).

The Javan tiger and the Bali tiger (Nyhus and Tilson, 2004), the Asiatic lion and the Cheetah

have declined substantially due to the human–wildlife conflicts (Nyhus and Tilson, 2004). It is

hard to generalize what factors lead to livestock depredation by big cats; studies have shown that

depredation rates are correlated to rainfall (Kolowski and Holekamp, 2006), livestock husbandry

practices, characteristics of villages and livestock enclosures (Ogada et al., 2003), abundance of

natural prey (Gidey Yirga, et al., 2012), and relative availability of large and small stock animals

(Kolowski and Holekamp, 2006). Mishra et al. (2003) also reported that habitat loss and

fragmentation, along with poaching and competition with domestic livestock can deplete the

natural prey base and forcing predators to turn to domestic stock for food. Retaliatory action in

response to perceived economic loss from livestock depredation hinders the conservation of

threatened carnivore species (Graham et al., 2005). According to Ogada et al. (2003), retaliatory

killings of lions, leopards and spotted hyenas escalate as livestock depredations by these

predators increase.

Considering the actual population growth rate of humans, increasing demand for natural

resources and the growing pressure for access to land, it is clear that the HWC will not be

eradicated in the near future; however, it needs to be managed urgently. A wide range of

different management tools has been developed worldwide to address HWC, but most of these

are strongly site and species/genera specific and are not widely or easily accessible. They are
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also targeted towards different taxonomic groups. Some are efficient in the short-term, while

others are efficient in the long-term and, still others are more effective within defined geographic

regions or specific taxonomic groups (IUCN, 2003).

Measures aimed at mitigating HWC include physical barriers, guarding, noise, lethal removal,

and relocation (Gehring et al., 2010; Mackenzie and Ahabyona, 2012; Prashanth, et al., 2013).

None provide complete protection, because of the varied and varying nature of HWC and the

taxa involved (Kolowski and Holekamp, 2006). Mitigation strategies aimed at one animal or in

one location may be ineffective in other circumstances. For instance the use of domestic guard

dogs appears to be a successful strategy for managing predation risk from coyotes, black bears

and even cheetahs, but less effective with wolves and grizzly bears (Kolowski and Holekamp,

2006). Although physical barriers such as fences, walls, and ditches can protect property from

wildlife damage, their widespread use is limited by the costs of construction and maintenance

(Hayward and Kerley, 2009; Thapa, 2010). As a result, alternative mitigation measures have

emerged, such as the burning of chili powder, release of specific deterrent pheromones, solar

powered lights, and the tagging and monitoring of problem animals (Schlageter and Haag-

Wackernagel, 2011). Compensation and insurance schemes can be used to reduce the monetary

risks of crop raiding and livestock predation, although their geographic extent and level of

capitalization are often limited and their effectiveness is undermined by difficulties in verifying

claims (Boitani et al., 2010; Karanth et al., 2012). Modification of farming practices such as

planting crops less palatable or appealing to raiders or planting heavily raided crops beyond a

buffer of unappealing crops or unsuitable habitat, may present a more effective and sustainable

solution to crop raiding than the construction and maintenance of fences or reliance on guards

(Parker and Osborn, 2006). Determining the magnitude and drivers of HWC is fundamental to

identifying the most promising strategies for effective mitigation, with important consequences

both for local people and for wildlife populations in an area (Walpole et al., 2003; Austin et al.,

2010; White and Ward, 2010). Overall, many different factors appear to influence the magnitude

of conflicts, and it is clear that any mitigation efforts would have to confront the social, political,

historical, economic and ecological drivers of conflict in order to develop truly appropriate and

effective solutions (Barua et al., 2013).
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The present study was aimed to understand on the population ecology of the African buffalo,

which is one of the larger herbivores in CCNP. At present, only little is known about the details

of the current population size and seasonal distribution pattern of African buffaloes in CCNP.

Effective conservation measures cannot be achieved successfully in the absence of clear

information about the ecology of the species (Lindsey et al., 2011). At the same time, knowledge

about the ecological impacts between human activities and wildlife is important to alleviate the

problems for the sound management of the Park and to make it a tourist attraction area in the

future. Thus, it is crucial to conduct a detailed ground survey to evaluate the present population

status, structure, activity patterns and distribution of African buffaloes and anthropogenic effects

in CCNP. The present study is to fulfill this lacuna and to generate scientific data essential for

management and conservation of African buffaloes in CCNP.
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1. 6. OBJECTIVES

1.6.1. General objective: The general objective of this investigation was to study the population

status, structure and habitat association of African buffaloes and to assess the anthropogenic

impacts in CCNP, Ethiopia.

1.6.2. Specific objectives

. To assess the current population size of the S. caffer in CCNP

. To find out the population trend of S. caffer in CCNP

. To study the population structure of the species in the study area

. To assess its distribution in different habitat types and activity patterns in CCNP

. To investigate the influences of human activities and human−wildlife conflict in CCNP.
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2. DESCRIPTION OF THE STUDY AREA

2.1. Location

Chebera Churchura National Park is one of the recently declared(2007) wildlife protected areas

of the Southern Nations Nationalities and Peoples Regional State (SNNPRS) of Ethiopia, which

is located between 6o39′–7o09′ N latitude and 36o27′–36o57′ E longitude, about 580 km south

west of Addis Ababa, the capital city of the country (Fig. 5). It covers an area of 1,215 km2, lies

within the western side of the Central Omo Gibe Basin. The southern and eastern boundaries are

Omo River, Esera and Tocha Woreda (Administrative Districts), respectively. Both these

Woredas are in the Dawero Administrative Zone. The west, northwest and north and a small area

in the northeast are bounded by the Konta special Woreda. Five small crater lakes and four major

Rivers are distributed in different parts of this Park area.
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Figure 5. Location map of the study area

2.2. Topography

Chebera Churchura National Park is characterized by a unique and highly heterogeneous hilly

terrain. Large portion of the study area is highly undulating and rolling interspersed with

different valley floors, purely drained bottomland punctuated by different hills. The general

pattern of the topographic features of the area is of rolling to steep hills, interfluves between

relatively narrow flat to undulating bottom land, which acts as collecting site for run-off water
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from the nearby uplands. Valleys and gorges, generally characterize the region (Fig. 6). The

altitude of the area ranges from 950 to 2120 m asl at the volcano peaks in the western boundary

(Girma Timer, 2005).

Figure 6. Different topographic features of CCNP (Photo: By Aberham Megaze)

2.3. Hydrology

The Shoshema, Zigina, Mensa, and Tikurwuha rivers and their tributaries drain the area. These

rivers join the Daworo Zone of the Park, then flow to Omo River, that bounds the Park

southwards. However, during the dry season, most of the tributaries dry out before joining Omo

River. There are five small and medium sized lakes (Shita, Keribela, Bahi, Koka and Chefre)

located at the southeast, west, northwest and north of the Park (Fig. 7). There are also several hot

springs and waterfalls in deep gorges in different parts of CCNP.
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Figure 7. Lakes and rivers in CCNP (Photo: By Aberham Megaze and CCNP Staffs)

a=Lake Keribela, b=Lake Shita, c= Zigina River, d=Shoshima River

2.4. Geology and soil

Geologically the area is made up of tertiary Jima volcanic as described by Woodroof (1996).

These Jima volcanic rocks are divided into lower basalt and upper rhyolites with minor basalts.

The study area is mainly characterized by the rhyolite Jima volcanic parent rocks, which crop out

in the northeastern parts forming the highlands. The lower basalt based on the Jima volcanic area

is exposed in all areas around the Omo gorge, to the south of the study area. Ages of these Jima

volcanic rocks are reported to range from the Eocene to Oligocene. Much of the original

topography of the Oligocene lava outpourings, therefore, has been modified by 20 million years

of water, wind and ice erosion, to produce the landscape of today (Hillman, 1993).The soil type

of the north and eastern upland areas of the study area is dark brown to dark reddish brown sandy

clay loams to clay, though most area has clay loams. The soil structures are weak tending to be

massive with friable topsoil over friable sub-soils. They are non-calcareous. Shallow soil is more

prevalent in the areas with steep slops in the southern parts and the Omo gorge (Damien Darota,

2003).
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2.5. Climate

As there are no temperature and rainfall records for the study area, the meteorological data used

were collected from the Ethiopian National Meteorological Service Agency (ENMSA) station

located about 14 km from the study area. Based on 10 years rainfall data (2005−2014), the

rainfall in the area is uni-modal, having one long rainy season (between March and September,

with a peak in July). The total annual rainfall in the area varies between 1000 and 3500 mm with

the mean annual rainfall of 2154 mm. The dry season of the study area is from December to

February, with mean maximum temperature varying between 27 and 29oC.The hottest months

are January and February while, the coldest months are July and August with the mean

maximum and minimum temperatures of 28oC and 12oC, respectively (Fig. 8).

Figure 8. Mean monthly temperature and rainfall in the study area from 2005 to 2014
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2.6. Vegetation

The range of habitats in CCNP is diverse in altitude and vegetation cover (Fig. 9).These can be

categorized in to four major habitat types: Savannah grasslands with scattered trees, woodlands,

montane forest and riverine forest (Girma Timer, 2005), which are briefly described below.

1. Savannah grasslands with scattered trees (GLT): Savannah grasslands with scattered tree

cover the largest part of the study area (around 725 km2). The grass is usually tall up to 3 m, and

the dominant grass species vary locally with Panicum sp. and elephant grass (Pennisetum sp.)

being common in the area, mixed with tussock grasses. The tree types are predominantly

deciduous, which are no more than 6 m in height. The dominant tree species include broad-

leaved Combretum species in association with Terminalia albizia. Fire commonly occurs once a

year during the dry season in different localities and in different habitat types. This habitat

provides both browse and grass, supporting most of the wild animals in the Park. The grassland

provides rich grazing ground for Syncerus caffer and other herbivore communities.

2. Woodland (WL): Woodland, dominated by mixed species occurs in the northern upland area

next to highland drainages, and at the break between the highland and the lowland. Other types

of woodlands also occur in the southern parts of the Park habitat, which is Combretum woodland

dominated by Combretum and Terminalia species, occurring at altitude below 1,100 m asl. This

type of woodland is a typical habitat with an even distribution of trees, uniform canopy, almost

no under story of bushes or shrubs, but typically with a well-developed grass cover. This habitat

is commonly burnt every year. Riparian woodland is found along many of the drainages in the

lower or the southern part of the study area (i.e., along lower Zigina, Shoshima, Mensa and Omo

rivers) near the Omo confluence. This vegetation type has a clear tree-grass formation, typically

dominated by tall Acacia species. Notable species in the woodlands are Acacia seval, A.

brevispica, Maytenus arbutifolia, Vitex doniana, Terminalia brownii, Combretum colinum and

Combretum paniculatum (Appendix I).

3. Montane forest (MF): This habitat is dominated by trees characterized by a multistoried nature

with crown cover of almost 50%. The floristic composition of the forest is commonly rich with

climbers and saprophytes. Distribution of trees in this forest area is relatively uniform. This type
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of forest occurs in the eastern and in patchy distribution in the northwestern highland of the

reserve. The most frequent large trees species are Olea welwitschii, Albizia grandibracteata,

Ficus vasta, Podocarpus falcatus, Combretum molle, Allophylus abyssinicus, Juniperus procera

and broad-leaved tree species.

4. Riverine forest (RF): Riverine forest occurs along the different river sides in the study area

and along the smaller perennial water courses. All of these water courses have trees except the

southern part where they join with Omo River. The most frequent large tree species along the

riverside are Diospyros mespiliformis, F. glumosa, Ficus ovata, Phoenix reclinata, F. sycomorus,

F. sur, Albizia grandibracteata, Grewia ferrugunea, Aspilia mosambicensis, Arundo donax and

Ehretia cymosa.

Figure 9. Different vegetation types in CCNP, ideal for buffaloes (Photo: By Aberham

Megaze)

a=Riverine forest, b=Montane forest, c=Woodland, d=Grasslands with scattered trees



45

2.7. Fauna

Chebera Churchura National Park supports a wide range of wildlife species. Thirty seven

mammalian species were recorded by Girma Timer (2005).These include African elephant (L.

africana), African buffalo (S. caffer), hippopotamus (Hippopotamus amphibious), leopard

(Panthera pardus), lion (Panthera leo), Spotted hyena  (Crocuta crocuta), African wild dog

(Lycaon pictus), Warthog (Phacochoerus africanus), Bushpig (Potamocherus larvatus), Golden

jackal (Canis aureus), Ground squirrel (Xerus erythropus), Porcupine (Hystrix cristata) and three

species of primates; anubis baboon (Papio anubis), vervet monkey (Ceropithecus aethiops) and

gureza (Colobus gureza)(Appendix II). Plate 2 shows few large mammals found in the Park. The

Park  is believed  to  possess a good diversity of  birds,  fish,  reptiles  and amphibians. A total

of 137 bird species were recorded from the Park (Dereje Weldeyohans, 2006) and16 species of

rodents and 2 species of insectivores were also recorded (Demeke Datiko and Afework Bekele,

2013).

2.8. Socio-economic status

2.8.1. Ethnic diversity and settlements in the area

The principal ethnic groups of people found around CCNP are of Dawro and Konta ethnic

groups. Other minority groups include Tsara, Menja and Bacha. Dawro ethnic group inhabits the

eastern highland and few areas of the southeastern lowland areas. These people do not make

extensive use of the lowlands except along the periphery. Konta ethnic group occupies the north

and northwestern highland areas. People of the Churchura Peasant Association inhabit the

southern lowland. The Konta Koisha and Delba Peasant Associations occupy the southwestern

lowland area. Recently, people from Hadia and Wolayta ethnic groups settled in the area through

government resettlement program in the southwestern part surrounding the Park.

2.8.2. Agricultural practices and land-use system

Mixed agricultural practices are the sole livelihood of the majority of the inhabitants around the

study area. They practice traditional agricultural system that combines perennial and annual

cultivation with livestock rearing. Thus, the land-use practice is predominantly traditional

shifting cultivation and livestock rearing. Shifting cultivation is common in the south and

southwestern lowland on the undulating and rolling plains by residents around the study area.
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Once farmed, the area is abandoned for 3–5 years without cultivation. Permanent crops harvested

in the area include cereals (teff, maize and sorghum), fruits, enset and vegetables. Enset,

sorghumand maize are the major staple crops, and are mainly used for household subsistence.

Teff and honey are the major commercial products of the study area. A wide range of fruits and

vegetables are also cultivated both for subsistence and for sale. Teff is cultivated mainly for cash

(Dawro Zone Report, 2004, Girma Timer, 2005). Minority groups of the people also earn their

livelihood by collecting and selling wild honey, spices, wild coffee and edible roots from the

forests of some of the wild plants (Dawro Zone Report, 2004). Hence, forest is an important

economic source of the local people living around CCNP.

2. 2. METHODS

2.2.1. Duration of the study

A preliminary observation was carried out in August 2012 in CCNP. During this period, essential

information such as accessibility, climate conditions, vegetation types, fauna, topography,

infrastructure and anthropogenic activities in the area were gathered. Detailed studies were

carried out during September 2012–February 2015. Quantitative data were obtained on the

population size, structure, herd size, distribution, habitat association and diurnal activity patterns

of the African buffaloes. Separation of the study period in to dry and wet seasons was important

in order to observe the influence of the different seasons and the resulting vegetation

communities on the animal. Seasonal differences in the population size, distribution and diurnal

activity patterns of the African buffaloes in the study area were studied in detail.

2.2.2. Stratification of the study area

The study area was stratified in to four main study units or census zones using aerial

photography (scale 1:30,000), satellite imagery and area topography maps (scale 1:50,000 and

1:250,000). The boundaries of each study unit were traced and followed based on the main

vegetation types in the study area. These included census zone 1. savanna grassland with

scattered trees (GLT), census zone 2. montane forest (MF), census zone 3. woodland (WL) and

census zone 4. riverine forest (RF). The extent of the study blocks are given in Table 1. Each of

these habitat types was then sub-divided into grids on the map for sampling (Fig.10).
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Table 1. Extent of habitat type and the survey blocks in Chebera Churchura National Park

Habitat type            Total extent
(km2)

Proportion
of the total
%

Number of
blocks

Grassland with scattered trees (GL) 725 60 29

Montane forest (MF) 350 29 14

Woodland (WL) 100 8 4

Riverine forest (RF) 40 3 2

Total 1215 100 49
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Figure 10. The four vegetation types and observation blocks in the study area

2.2.3. Sampling design

A modification of the unequally sized sample unit ratio method (Norton Griffiths, 1978; Ndhlovu

and Balakrishnan, 1991) was adopted for sampling. Out of the total blocks of the study area, a

number of representative sample blocks were randomly selected. The sampling blocks selected
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from each habitat type represent 20–25% of each of the surveyed areas. Randomly selected

transects were then established in each block. A total of 37 transects were sampled. The number

of transects in each of the census zones varied depending on visibility (Norton-Griffiths, 1978;

Ndhlovu and Balakrishnan, 1991). Thus, survey was conducted using subsidiary tracks guided

by GPS and compass in each randomly selected block along selected transects. The length of

transects varied from 4.5 to 5 km. Consecutive transects were at a distance of 1.0–1.5 km.

Transect lines were delineated by poles and/or natural signs. The proportional area of each

sampling block in the survey zones, number, total length of transects and the areas sampled are

given in Table 2.

Table 2. Number and size of the randomly selected blocks in each census zone

Census zones Number of
sampled
blocks

Total area
sampled
(km2)

Number and
proportion of
transects(n)

Length & width
of transect (km)

Grassland 6 150 12(25%) 5x0.6

Montane forest 3 75 15(20%) 5x0.1

Woodland 1 25 4(23.5%) 5x0.3

Riverine forest 1 20 6(33%) 4.5x0.1

11 270 37

2.2.4. Population estimate

Sample counts were made using line-transect method to estimate the population size of the

African buffaloes in the study area (Grimsdell, 1978; Norton-Griffiths, 1978). Sampling was

designed based on straight transect lines or a series of straight-line segments to yield information

as recommended by Anderson et al. (1978) and Burnham et al. (1980) to conduct proper

statistical analysis and to avoid error or bias in the analysis. Transects were surveyed

systematically with the help of trained and experienced scouts during wet and dry seasons at a

constant speed to maximize the probability of seeing all individuals on both sides of the transect

(Norton-Griffiths, 1978). Whenever African buffaloes were located, the distance and sighting

angle from transects, observable activities, the presence of other large mammal species in the

vicinity and the habitat types were recorded (Appendix III). Silent detection method was
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followed to minimize disturbances (Wilson et al., 1996). Under normal conditions, buffaloes

could be successfully identified from adistance of up to 150m, and the conditions were ideal to

around 300m. Repeated counting of the same herd was avoided using recognizable features or

unusual features such as herd size, group composition and distinct individuals with deformities

on horn, tail and ear (Wilson et al., 1996). Thus, all herds were individually recognized. Transect

counts were carried out for each month between (2012−2015) during both wet and dry seasons

from 06:00 to 10:00 h in the morning and 16:00 to 18:00 h in the late afternoon, when they were

active and when visibility was good. The mean number of individuals observed per transect was

pooled together, and extrapolated to estimate the population for the whole study area. Population

density was estimated using this population estimate divided by the extent of the study area

(Wilson et al., 1996). Therefore, quantitative data were collected during both seasons on the

population size, structure, diurnal activity patterns and habitat utilization of African buffaloes.

Population trend of African buffaloes was determined by comparing the present finding with

previous data.

2.2.5. Population structure

During counting, each of the individuals was grouped into its respective sex and age (adult,

subadult, juveniles) classes. Identification of sex and age categories was carried out using body

size, pelage, external genitalia, shape and size of horn and mammary glands (Sinclair and

Grimsdell, 1978; Ndhlovu and Balakrishnan, 1991). The horns, genital organs and body size

were used to classify them as adult, sub-adult, juvenile and calf, with adults and sub-adults also

classified as males or females, following the guidelines developed for Cape buffalo to age

individuals (Sinclair 1977). Information on the demographic composition and structure such as

age class, and sex ratio were used to predict population trend so as to determine whether it is

declining, increasing or stable.

2.2.6. Herd size

During each sample count, the location of each of the herds of the buffaloes was plotted on the

map of the study area (Lewis and Wilson, 1979). Individuals were considered as a member of the

same herd if the distance between them was less than 50 m (Borkowski and Furubayashi, 1998),
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responded in a related manner to external stimuli and if moving in the same direction with the

rest of the members of the herd.

2.2.7. Distribution and habitat association

Average size of herds observed in different habitat types and localities during wet and dry

seasons were taken to compare the distribution of the buffaloes in different habitat types,

following the methods of Larson et al. (1978) and Norton-Griffiths (1978). Further information

on seasonal distribution of the species was gathered from experienced local elders and from

questionnaire interview. Separation of the study period into dry and wet seasons was important

in order to observe the influence of the different seasons on the vegetation cover and the

distribution of animals.

2.2.8. Diurnal activity patterns

Activity patterns of African buffaloes were investigated from October 2012 to September 2015.

Focal-animal sampling method was used to study the diurnal activity patterns of the African

buffaloes by focusing observations on one individual (pair, group) during a particular sample

period (Altmann, 1974; Lehner, 1996). Using this method, several activities of selected

individuals could be measured accurately by observing a group at a time. Mixed herds were

selected for observation. Bachelor and male herds were not included in the study, as they were

not viewed as representatives of the overall herd composition of the African buffaloes in the

Park. The dominant activities of seven individuals of mixed herds (one adult male, three adult

females, one sub-adult male, one sub-adult females and one juvenile male), which were easily

recognizable and approachable were recorded for every five minutes from 06:00 to 18:00 h,

following the method adopted by Clough and Hassam (1970). A total of 9136 focal animal

observations were recorded during 5761-h observations. Observations of each day were

compiled as percentage of animals in different activities for twelve one-hour periods; i.e. 06:00–

07:00, 07:00–08:00, 08:00–09:00, 09:00–10:00, 10:00–11:00, 11:00–12:00, 12:00–13:00, 13:00–

14:00, 14:00–15:00, 15:00–16:00, 16:00–17:00 and 17:00–18:00 h. Daily time budget of

buffaloes was calculated by summing up all observation per day. All the observations were

standardized to a percentage basis before analysis to remove the effect of group size because the

number of buffaloes per observation varied between consecutive observations. The buffaloes
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were followed on foot and observed by unaided eyes and/or by using binoculars. Diurnal activity

patterns were recorded during both dry and wet seasons. Observation at night proved difficult

due to the difficulties of accessibility and visibility in different parts of the study area and hence,

observations at night were very few and excluded from the analysis. As a result, proportional

differences between day and night activity patterns were not compared. Observation was

facilitated by the preference of the animal for short grassy areas and by selecting strategic sites

on the hilly terrain. If the focal animals in the field disappeared from the view, the time interval

of its disappearance was recorded. When the out of sight period was longer than the duration of

common activities, it was deleted from the sample and duration of the sample period was

reduced accordingly. When the out of sight period was shorter, a guess was made about its

activity by referring to what it was doing before its disappearance and immediately when it

reappeared. All activities displayed and their respective duration were continuously recorded

using a stop watch. Activities were recorded as feeding, resting/rumination (lying down),

standing, walking (and running), and others (Appendix IV). The latter included all activities that

did not feature strongly in the general activity patterns such as wallowing, defecating, urinating,

scratching, drinking, grooming and rutting and were merged together for analyses (Clough and

Hassam, 1970; Cumming, 1975). Seasonal divisions used in the analysis of the activity were

based on the rainfall during the observation periods.

2.2.9. Anthropogenic impacts and human–wildlife conflict

2.2.9.1. Questionnaire survey

The present study was carried out by means of a questionnaire survey and focus group discussion

modified from Newmark et al. (1994) and Maddox (2003), which is the mean source of primary

data among the households in the study area of CCNP. The questionnaire was designed to

understand the situation of conservation challenges such as resource access and wildlife–human

conflicts in CCNP during 2012–2015. The questionnaires contain both open and close ended

questions to get information about anthropogenic activities and human–wildlife conflicts in the

study area. The use of open-ended questions gave the participants the possibility to think for

themselves and freely express their feelings and opinions from which the researcher could get a

deeper analysis of the participant attitude and opinions. There was also the possibility to ask

counter-questions when it was apparent that the respondent was confused or had misunderstood a
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question. The questionnaire was also supplemented with field observations on various aspects of

resource use, wildlife benefits and their associated costs. The questionnaire was pre-tested on

randomly selected 62 individuals of varying ages, sex and the background among the local

communities, which is not included in the main sample group. This helped to identify the

anthropogenic activities and problematic animals in the area and to modify the questionnaire

accordingly. Data were collected from November 2012 to February 2014, the best period of the

year for interviews as only few people work in field during the dry season. Nine villages from 25

Peasant Associations were selected based on the information gathered using the preliminary

survey, the distance from the Park,  problems related to crop damage and livestock loss, the

dependence of local people on the Park and encroachment within the Park area. A total of 354

households were selected randomly for the interview. Names of households were listed on pieces

of paper, mixed in a box and randomly drawn one by one without replacement. The participants

ranged from 18 to 72 years of age. All respondents were given a brief introduction of the project

objectives and purpose of the interview. The questionnaire was administered to 354 households

(about 15% of the total number of households), of which 230 (65%) were males and 124

(35.02%) were females. The villages covered were Chebera (n = 48), Serri (n = 21), Dalba

(n=44), Yore (n = 42), Shita (n = 39), Churchura (n = 48), Chewda (n=34), Gudumu (n= 48) and

Adabachew (n=30) (Fig. 7), ranging from 0 to 5 km away from the boundary of the Park.  The

questionnaire consisted of a series of structured questions focusing on 12 main areas  of  interest

(Appendix V): These  include:  (i) demographic data (age, sex, education level, religious,

occupation, family size ), (ii) natural resource use and other benefits, (iii) the impact of various

anthropogenic activities (grazing, wildfire setting, hunting, firewood gathering, agricultural

activities and other social economic activities, which could have negative impact on wildlife),

(iv) human–wildlife conflict issues, (v) common cultivated crops, (vi) identification of

problematic wildlife (species responsible for crop damage, livestock depredation and human kill

or injures) and their effects, (vii) protection measures adopted and the period of damage or loss,

(viii) number of domestic animal  losses, (ix) trends and seasonality of predation, (x) attitudes of

people towards wildlife and the conservation area, (xi) knowledge and awareness on the value of

wildlife, and (xii) views towards protected area management and staff.
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The data were collected using a semi-structured survey design, following a similar format to that

used by Maddox (2003). The questionnaire was administered to farmers within their area of

farming and/or residence (Hill, 2000), at a random manner based on first come, first-serve basis

(Newmark et al., 1994),  and  alternating  male  and  female  respondents  as  much  as possible

and different age groups. In some households, the head was interviewed and other people present

in a house usually helped in the recall of human impact on the Park and depredation and damage

cases. Respondents answered each attitude statement according to their strength of agreement by

the following attitude level scores: 1= for strongly agree, 2=agree, 3= neutral, 4= disagree, and

5= strongly disagree (Likert, 1974). The time allocated for an interview was 35–50 minutes,

depending to the respondents.

2.2.9.2. Focus group discussion

Focus group discussion method was used to reinforce the data collected through the

questionnaire. Group discussions were organized to obtain direct first-hand information through

spontaneous responses from the respondent, and the discussions solicited information about local

community perceptions of wildlife and protected areas (Appendix VI). Two focus group

discussion sessions were conducted in each of the study village, and the group size in each

discussion site varied from 15 to 21. The participants were invited to discuss issues according to

their convenience. Park staffs, village leaders, local elders, primary school teachers in the village,

other government employees and students participated to discuss their experience concerned

with conservation and to gather their information on wildlife in the area (Fig. 11). During such

group discussions, the researcher initiated the discussion by stating some of the observations and

responses from people interviewed and from questionnaires. The participants were allowed to

state their views and suggestions on human activities in CCNP, conflicts, and what should be

done to mitigate those conflicts. In addition, agricultural fields were visited to assess the crop

fields damaged by wild animals. Indirect evidences like dung, tracks and damage signs such as

teeth marks were also used to determine the wildlife species that caused the damage. Moreover,

faecal samples of some herbivore pests were collected and analysed to determine the presence or

absence of locally abundant seeds in the study area. Information collected from group

discussions were collated and summarized using text analysis method, and presented in a
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narrative fashion. Thus, the information acquired was triangulated through questionnaire

interviews, focus group discussions and field observations.

Figure 11. Interview and group discussion with different villagers (Photo: By Aberham Megaze

and CCNP Staffs)

a= group discussion with Chebera villagers, b= group discussion with Sirri villagers, c=

group discussion with Yora villagers, d= Questionnaire interview with Delba households

2.3. Analyses of the data

Data were analyzed using SPSS version 20 computer software program (SPSS Inc, IL, U.S.A).

Appropriate statistical methods such as Chi-square test, descriptive analysis and Correlation

Coefficient were used to compute the data. Population estimates for the African buffalo for wet

and dry seasons were compared using one-way ANOVA. Animals counted during different

seasons, density, sex, age category, group size and habitat association were compared using t-test
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for independent samples and Chi-square test. Duration of each of the major activities was

calculated by determining proportion of time, expressed as a percentage that the focal group

spent on each of the activities. The differences in the duration of time spent in different activities

during different hours of the day were also analyzed using Chi-square test and one-way

ANOVA. Pearson correlation was done to test the relationship between the different variables in

questionnaire responses of local people. Logistic Regression analysis was also used to determine

relationships between socio-economic variables and factors affecting attitude of the respondents.

Nonparametric Pearson Chi-square tests for goodness-of-fit were used to establish whether the

sampled respondents’ socio-demographic data were significantly different or not. The results

were presented in bar diagrams and frequency tables. Statistical tests were two-tailed with 95%

confidence intervals.
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3. RESULTS

3.1. Population estimate

The results of sample counts of the African buffalo for years I and II are given in Table 3. An

average of 229 and 286 individuals were recorded during years I and II, respectively. A mean of

261 and 197 individuals were recorded during wet and dry season of year I and a mean of 313

and 259 individuals were recorded during wet and dry season of year II, respectively (Table 4).

The maximum record during the count was 261 and 313 individuals during the wet seasons in

both year I and year II, respectively. The population estimates of the African buffaloes for wet

and dry seasons were 5,788 and 4,599 heads, respectively. There was significant difference in the

number of animals estimated during the two seasons (χ2 = 21.9, df =1, P<0.05). More African

buffaloes were seen during the wet season than during the dry season. The total population

estimated was 5193 individuals, and the mean population density estimated was 4.27/km2. Data

on population trend of African buffaloes in CCNP are given in Table 5. The population estimates

of African buffaloes in CCNP indicate an increasing trend from 2006 to2015.

Table 3. Year-wise population estimate of the African buffaloes in Chebera Churchura National

Park (Mean ± SE)

Year Season Individuals observed Density/km2 Population estimate

I Wet

Dry

Mean

261.9 ± 45.00

197.9 ± 58.89

229.9 + 36.83

4.31 ± 0.60

3.26 ± 0.46

3.79 + 0.53

5240 ± 732.30

3955 ± 552.71

4597.5 + 642.5

II Wet

Dry

Mean

313.6 + 43.65

259.18 + 66.7

286.36 + 39.34

5.21 + 0.49

4.32 + 0.41

4.77 + 0.45

6336 + 598.08

5243 + 494.91

5789.5 + 546.5

Mean (I and II) 258.15 + 26.99 4.27 + 0.49 5193.5 + 595.5
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Table 4. Population estimate of the African buffaloes in Chebera Churchura National Park during

wet and dry seasons (Mean ± SE)

Season          Individuals observed            Density/km2 Population estimate

Wet               287.75 + 31.11                      4.76 ± 0.55 5788 ± 662.55

Dry               228.54 + 43.92                     3.79 ± 0.43                   4599 ± 526.45

Mean 258.15 ±  26.99 4.27 ± 0.49                    5193.5 ± 595.5

Table 5. Population trend of the African buffaloes in Chebera Churchura National Park

Year        Population estimates Population trend Methods and Source

2006

2013

2015

2617

4597

5193

Stable/Decreasing

Increasing

Increasing

Transect line (Aberham et al., 2012)

Transect line (Present study)

Transect line (Present study)

3.2. Population structure

3.2.1. Sex and age structure

Age structure and sex ratio of the observed buffalo population during wet and dry seasons for

years I and II are given in Tables 6 and 7, and the mean of sex and age structure of buffaloes

during wet and dry seasons of two years are given in Table 8. An average of 258 individuals of

buffalo was recorded during wet and dry season of years I and II. Among them, females

constituted 46.68% and males 42.56% of the population. Male to female sex ratio was 1.00: 1.10.

Among the observed individuals, 52.49% was adults, 24.30% subadults, and only 12.44% were

young individuals. The ratio of subadults to adults was 1.00: 2.16 and young to others was 1.00:

7.04 (Table 8). There was no significant difference in the age distribution between wet and dry

seasons (χ2 = 6.82, df =1, P>0.05).
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Table 6. Age structure and sex ratio of the observed African buffalo population during wet and

dry seasons of year I (Mean + SE)

Number of individuals (Mean ± SE)
Year I Seasons

Categories Dry Wet Mean

AM

AF

SAM

SAF

JM

JF

Un (A)

Ratios

M : F

SA: A

SA: O

Y: O

48.90 ± 9.77

52.27 ± 14.62

25.45 ± 8.99

23.09 ± 9.34

14.55 ± 6.80

12.81± 5.20

20.82 + 6.20

1: 1.00

1: 2.08

1: 3.10

1: 6.23

64.18 ± 10.59

75.45 ±12.66

31.73 ± 6.19

31.55 ± 6.39

15.54 ± 3.92

16.18 ± 3.12

27.27 + 4.23

1: 1.10

1: 2.21

1: 3.14

1:7.23

56.54 ± 7.22

63.86 ± 9.77

28.59 ± 5.37

27.32 ± 5.59

15.05 ± 3.83

14.50 ± 2.98

24.045 + 3.69

1: 1.10

1: 2.15

1: 3.11

1: 6.78

AM=adult male, AF=adult female, SAM=sub-adult male, SAF=sub-adult female, JM=

juvenile male, JF= juvenile female, Un=unidentified sex, M=male, F=female, A=adult,

SA=subadult, Y=young, O=others
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Table 7. Age structure and sex ratio of the observed African buffalo population during wet and

dry seasons of year II (Mean + SE)

Number of individuals (Mean ± SE)
Year II Seasons

Categories Dry Wet Mean

AM

AF

SAM

SAF

JM

JF

Un (A)

Ratios

M: F

SA: A

SA: O

Y: O

64.63 ± 11.44

74.45 ± 19.91

33.36 ± 10.29

33.18 ± 10.15

14.09 ± 5.54

14.64 ± 5.2

24.82 + 5.18

1: 1.10

1: 2.10

1: 2.89

1: 8.02

72.9 ± 9.13

89.18 ±13.15

34.09 ± 6.06

38.54 ± 6.42

20.00 ± 4.11

20.64 ± 3.19

38.18 + 5.65

1: 1.20

1: 2.23

1: 3.32

1: 6.71

68.77 ± 7.2

81.82 ± 11.75

33.73 ± 5.83

35.86 ± 5.89

17.05 ± 3.43

17.64 ± 3.05

31.499 + 4.01

1: 1.15

1: 2.16

1: 3.12

1: 7.26

AM=adult male, AF=adult female, SAM=sub-adult male, SAF=sub-adult female, JM=

juvenile male, JF= juvenile female, Un=unidentified sex, M=male, F=female, A=adult,

SA=subadult, Y=young, O=others
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Table 8. Age structure and sex ratio of the observed African buffalo population during wet and

dry seasons of year I and II (Mean + SE)

Number of individuals (Mean ± SE)
Year I and  II Seasons
Categories Dry Wet Mean

AM

AF

SAM

SAF

JM

JF

Un (A)

Ratios

M: F

SA: A

SA: O

Y: O

56.77 ± 7.54

63.36 ± 12.29

29.41 ± 6.72

28.14 ± 6.82

14.32 ± 4.28

13.73 ± 3.59

22.82 + 3.93

1: 1.10

1: 2.09

1: 2.97

1: 7.13

68.55 ± 6.89

82.32 ±9.03

32.90 ± 4.23

35.05 ± 4.48

17.77 ± 2.81

18.41 ± 2.23

32.72 + 3.64

1:1.20

1: 2.22

1: 3.23

1: 6.95

62.66 ± 5.13

72.84 ± 7.67

31.16 ± 3.94

31.59 ± 4.07

16.05 ± 2.55

16.07 ± 2.12

27.77 + 2.75

1: 1.10

1: 2.16

1: 3.11

1: 7.04

AM=adult male, AF=adult female, SAM=sub-adult male, SAF=sub-adult female, JM=

juvenile male, JF= juvenile female, Un=unidentified sex, M=male, F=female, A=adult,

SA=subadult, Y=young, O=others

3.2.2. Herd size

The mean number of herd and the mean herd size of buffaloes, during wet and dry seasons for

year I and II are shown in Table9. In CCNP the number of herds observed and the number of

individuals in each herd was different during the study period. A mean of 9.70and 12.86 herds

were recorded during wet and dry seasons of years I and II, respectively. There was a significant

difference in the mean number of herds (χ2 = 42.5, df =1, P<0.05). The herd size ranged from 2

to 30 individuals and the mean herd size during wet and dry seasons were 29.59 and 16.95,

respectively. There was a marked difference in the mean herd size between two seasons (χ2 =

39.1, df =1, P<0.05).
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Table 9. Number of herds and herd size of African buffaloes observed during the wet and dry

seasons of year I and II (Mean + SE) of the study period

Season Number of herds Herd size

Wet 9.70 + 0.73 29.59 + 2.57

Dry 12.86 + 1.77 16.95 + 1.63

Mean 11.28 + 0.98 23.27 + 1.78

3.3. Distribution and habitat association

The relative use of different vegetation communities by the African buffaloes is indicated by the

number of individuals observed in each vegetation communities (Table 10). Habitat selection

varied seasonally. They showed high preference for riverine vegetation during the dry season.

Out of the total, 57.55% of the African buffalo utilized riverine habitat during the dry season,

whereas 39.81% used this habitat during the wet season. Grassland with scattered tree habitat

was utilized by 27.88% of the buffaloes during the wet season, and 9.64% during the dry season.

Woodland habitat was utilized by 14.16% of the buffaloes during the wet season, and 16.45%

during the dry season. Montane forest was utilized by 18.15% of the buffaloes during the wet

season, and 16.36% during the dry season. The distribution of African buffaloes in different

habitat types in the wet and dry seasons showed highly significant variation (χ2 = 17.54, df =3,

P<0.05).
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Table 10. Observation of the African buffaloes in different habitat types in Chebera Churchura

National Park during the wet and dry seasons of the study period

Number of individuals in different habitats

Season             GL                        WL                       MF                             RF

Wet                  80.22 (27.88)     40.75 (14.16)        52.23 (18.15)           114.55 (39.81)

Dry                  22.03 (9.64)        37.59 (16.45)        37.39 (16.36)           131.52 (57.55)

Mean               46.18 (17.9)        39.76 (15.4)          44.32 (17.17)           127.84 (49.52)

GL = Grassland, WL = Woodland, MF = Montane forest, RF = Riverine vegetation.

Numbers in bracket represent % of observed animals

3.4. Diurnal activity patterns

Analysis of the diurnal activities of buffaloes showed that significantly more time was devoted to

feeding-related activities than other activities. The herds spent on an average 46.93% or 5.63 hr

of the day actively feeding, and 40.21% (4.83 hr) resting (standing/lying and ruminating). This

shows that 87.17% or 10.46 hr of the day is devoted for feeding and resting/ruminating (Table

11). Feeding was the dominant activity of the African buffaloes in this study area. Feeding

activity periods were bimodal with peaks in the early morning hours (06:00-10:00 h) and the

other in the afternoon (16:00-18:00 h). Feeding activity drops when they stand or lie down

(Table 11, Fig. 12). Resting/ ruminating (lying down) were the second frequent activities.

Resting was frequent during the mid-day. The highest incidence of standing was associated with

the period before resting/ruminating periods. The morning and the late afternoon activity peaks

were most obvious during the dry season than during the wet season. Walking (7.25%) was

either combined with grazing or done purposefully. Other activities include drinking, wallowing,

defecating, scratching, urinating, fighting and grooming which together occupied only 5.34% of

the overall 12 hour day cycles.
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Table 11. Percentage of time spent in major diurnal activities by the African buffaloes in

Chebera Churchura National Park during wet and dry seasons from 06:00 to 18: 00h

Time of the day, h Time spent in activities (%)

Feeding Standing Lying Walking Others٭

0.6:00–07:00 88.81 1.88 1.20 7.39 1.05

07:00–08:00 79.67 7.14 1.14 8.31 4.30

08:00–09:00 59.10 8.90 13.05 10.45 8.30

09:00–10:00 56.38 12.12 15.06 10.40 5.82

10:00–11:00 32.72 30.23 27.45 5.75 3.55

11:00–12:00 19.95 31.66 37.06 4.80 5.30

12:00–13:00 14.90 31.83 45.05 2.51 5.50

13:00–14:00 14.30 34.55 43.25 3.25 4.50

14:00–15:00 17.90 32.50 41.14 5.40 3.01

15:00–16:00 42.90 21.90 17.85 10.90 6.35

16:00–17:00 60.90 11.23 7.88 10.90 9.00

17:00–18:00 75.70 4.36 5.25 6.90 7.55

Mean 46.93 19.03 21.18 7.25 5.34

Others activities were: drinking, wallowing, defecating, scratching, urinating, fighting and٭)

grooming)

3.4.1. Seasonality in activity patterns

The overall diurnal activity patterns recorded for African buffaloes during the two seasons are

given in Tables 12 and 13. African buffaloes spent 44.91% of their time feeding, 20.75% in

resting, 7.8% in walking and 5.49% in other activities during the wet season. During the dry

season, they spent 48.95% of the time in feeding, 19.46% in resting, 6.69% in walking and

5.22% in other activities (Fig. 13). The difference in time allocation among the different

activities was statistically significant during the wet season (χ2 = 75.6, df=4, P<0.05) and during

the dry season (χ2= 44.7, df=4, P<0.05). Time spent on grazing was higher during the dry season

than during the wet season. There was a significant decrease in grazing and an increase in

resting/ruminating during the wet season. When wet and dry seasons components of the herd
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activity budget was compared, the buffaloes spent a significantly greater proportion of time

feeding during the dry season than during the wet season (χ2= 12.65, df=1, P<0.05) and had a

trend towards a greater proportion of time resting during the wet season than during the dry

season (χ2= 15.6, df=1, P<0.05). There was no significant proportional differences in wet and dry

season activity budget for other activities (χ2= 8.75, df = 1, P>0.05). During both seasons, the

African buffaloes allocated significantly more time for feeding and resting than other activities

(Table 14). Walking occurred mainly during early morning and late afternoon hours,

accompanied by grazing. For walking relatively less time was allocated compared to feeding and

resting during both seasons. Maximum time allocated for walking during the wet season was

7.8% and during the dry season, it was 6.69%. Drinking occurred in the daylight hours during

both the seasons. Two peaks of drinking bouts occurred, one early in the morning (06:00-08:00h)

and the other late in the afternoon (16:00-18:00h) hours during both wet and dry seasons.

Table 12. Percentage of time spent in major diurnal activities of the African buffaloes in Chebera

Churchura National Park during the wet season from 16:00–18:00h

Time of the day, h Time spent in activities (%)

Feeding Standing Lying Walking Others٭

06:00–07:00 86.80 1.91 1.20 7.89 1.75

07:00–08:00 79.10 7.14 1.14 8.31 4.30

08:00–09:00 55.20 10.30 15.30 10.60 8.20

09:00–10:00 53.43 13.53 18.10 9.20 5.42

10:00–11:00 27.12 31.23 32.40 5.50 3.30

11:00–12:00 14.30 33.21 42.11 4.80 5.20

12:00–13:00 9.70 33.15 48.80 2.61 5.40

13:00–14:00 11.50 35.90 43.20 4.60 4.50

14:00–15:00 19.70 30.60 38.17 7.50 3.80

15:00–16:00 46.60 16.90 17.80 12.70 5.80

16:00–17:00 62.40 10.41 7.16 11.40 8.50

17:00–18:00 73.20 4.42 3.90 8.50 9.70

Mean 44.92 19.05 22.44 7.80 5.49
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Table 13. Percentage of time spent in major diurnal activities of the African buffaloes in Chebera

Churchura National Park during the dry seasons from 16:00–18:00h

Time of the day, h Time spent in activities (%)

Feeding Standing Lying Walking Others٭

0.6:00–07:00 90.82 1.85 0.00 6.88 0.35

07:00–08:00 80.24 7.14 0.00 8.31 4.30

08:00–09:00 63.00 7.50 10.80 10.30 8.40

09:00–10:00 59.33 10.70 12.01 11.60 6.22

10:00–11:00 38.31 29.30 22.50 6.00 3.80

11:00–12:00 25.60 30.10 32.01 4.80 5.40

12:00–13:00 20.10 30.50 41.30 2.40 5.60

13:00–14:00 17.10 33.20 43.30 1.90 4.50

14:00–15:00 16.10 34.40 44.10 3.30 2.21

15:00–16:00 39.20 26.90 17.90 9.10 6.90

16:00–17:00 59.40 12.00 8.60 10.40 9.50

17:00–18:00 78.20 4.30 6.60 5.30 5.40

Mean 48.95 18.99 19.90 6.69 5.22

Others activities were: drinking, wallowing, defecating, scratching, urinating, fighting and٭)

grooming)
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Table 14. The mean (± SE) proportion of time (%) spent on different activities by African

buffaloes in Chebera Churchura National Park during wet and dry seasons during the

study period

Activities Wet season Dry season

Feeding 44.92 + 8.00 48.95 + 7.63

Standing 19.05 + 3.70 18.99 + 3.60

Lying 22.44 + 5.10 19.90 + 4.80

Walking 7.80 + 0.90 6.69 + 0.94

Others 5.49 + 0.66 5.22 + 0.72

3.5. Anthropogenic activities and human–wildlife conflict

3.5.1. Socio-demographic characteristics of the respondents

Data were gathered from a total of 354 respondents of nine villages based on the information

gathered using the preliminary survey and the distance from the Park and problems related to

human encroachment, crop damage and livestock loss by wildlife. The respondents were of

various sex, age-groups, religious groups, occupations and educational backgrounds (Table 15).

Out of the 354 respondents, 230 (65%) were males and 124 (35.02%) females. The number of

males was significantly higher than that of females (χ2 = 29.58, df=1, P<0.05). There was no

significant difference in the attitude of male and female respondents towards the Park (Fig. 12).

The respondents covered a range of age groups; the youngest was 18 years old, and the oldest 72

years. The majority (68.9%) of the respondents were of 29–49 years old, while 8.1% and 7.9% of

the respondents were less than 20 and older than 59 years, respectively (see Table 15). Out of the

total respondents, most (80.8%) were married, 5.6% were single, 10.5% were divorced and 3.1%

were widowed. Young respondents (18-29 years) showed more positive attitudes towards the

Park and conservation than aged groups (Fig. 13). Around 60% of the respondents showed

positive attitude and 36% showed negative attitude towards the Park.



68

Table 15. Socio-demographic profiles of the respondents and their attitude towards the

conservation area in Chebera Churchura National Park

Measurements Attitude towards the conservation area (%)
Category Variables Number of            %             Positive Negative No idea

respondents                              %               %                 %
Gender        Male

Female
230
124

65
35

63.0
39.6

30.5
41.8

6.5
18.6

Mean 51.3 36.2 12.6
Age group <18

20-29
30-39
40-49
50-59

>59

29
55
85
104
53
28

8.2
15.5
24
29.4
15
7.9

69.7
63.9
60.5
57.9
53.8
50.7

27.4
30.2
33.4
35.5
39.3
40.4

2.9
5.9
6.1
6.6
6.9
8.9

Mean 59.4 34.36 6.2
Education: Illiterate 194 54.8 44.5 50.1 5.4

Primary level education

Secondary level education

Informal education

96

28

36

27.1

7.9

10.2

60.2

71.4

45.5

33.8

23.3

47.1

6.1

5.3

7.4

Mean 55.4 38.6 6.05

Marital status Married
Single
Divorced
Widowed

286
20
37
11

80.8
5.6
10.5
3.1

61.2
70.2
45.3
39.5

33.2
25.3
51.2
55.6

5.6
4.5
3.5
4.9

Mean 54.1 41.3 4.6
Family size 1-3

4-6
7-10

>10

123
200
8
3

36.8
60
2.3
0.9

49.5
34.7
30.2
31.6

45.3
59.3
64.3
65.0

5.2
6.0
5.5
3.4

Mean 36.5 58.5 5.02
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Figure 12. Attitude of male and female respondents towards the conservation area in Chebera

Churchura National Park

Figure 13. Attitude of different age classes of the respondents towards the conservation area in

Chebera Churchura National Park
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Most of the respondents (54.8%) were illiterate, 10.2% had informal education, 27.1% had

primary education, 7.9% had secondary education and none of them had beyond secondary level

education (see Table 15, Fig. 14). There was significant difference (χ2 = 98.16, df =3, P<0.05) in

educational status among the respondents. The majority of respondents (55.4%) had positive

attitude towards the conservation area. On an average, 38.6% had negative attitude towards the

Park. Relatively, better-educated groups (primary and secondary education) expressed positive

attitude (65.8%) than uneducated respondents (45%).There was significant difference in the

attitude between educated and uneducated respondents (χ2= 27.5, df=3, P<0.05). Most (60%)

respondents had 4–6 family members. On the other hand, 36.8%, 2.3% and 0.9% of the

respondents had 1–3, 7–10 and > 10 family members, respectively (see Table 15).Respondents

with large family size (62.9%) had negative attitude towards the conservation area than those

with small family size (45.3%).

Figure 14. Attitude of respondents of different educational levels towards the conservation area

in Chebera Churchura National Park
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Majority of the respondents (96.6%) were Christians (Orthodox and Protestant), only 3.3% of the

respondents were Muslims and others (Table 16).In the context of religious beliefs majority

(53.4%) had a positive attitude towards the conservation area, but on an average 41% had

negative attitude. Relatively, those with traditional beliefs had more positive attitude than others.

However, there was no significant difference (χ2 = 39.82, df =3, P>0.05) among the respondents

of their attitude towards conservation.

Table 16. Adherence of the respondents to various religious affiliations in Chebera Churchura
National Park

Mixed farming (crop cultivations and livestock rearing) were the main means of livelihood

(76.8%) of the respondents in CCNP, and few (12.7%) depend on only crop farming. About

10.4% of respondents claimed to have been involved in one or more secondary occupations. The

majority of respondents (51.1%) had a positive attitude towards the conservation area, but on an

average 40.5% had negative attitude. Relatively, traders had more positive attitude than other

groups. The major livestock reared by the local communities were cattle, sheep, goat and pack

animals which include donkey, horses and mule (Table 17).

Religious Attitude towards the conservation area
affiliation n=354 % Positive Negative         No idea

%                  %                  %
Orthodox 105 29.7 53.5 41.7 4.8

Protestant 237 66.9 49.8 43.6 6.6

Muslim 3 0.8 46.7 48.3 5.0

Traditional
beliefs

9 2.5 63.6 30.4 6.0

Mean 53.4 41.0 5.6
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Table 17. Percentage of livelihood activities of the respondent and their attitude towards

conservation area in Chebera Churchura National Park

Attitude towards the conservation area
Occupation (n=354) % Positive       Negative     No idea

%                %                 %
Crop farming  only

Livestock rearing only

Mixed farming

Trading

Wild honey collection

Timber Production

Others

45

0.0

272

17

11

5

4

12.7

0.0

76.8

4.9

3.1

1.4

1.0

55.9

0.0

52.2

58.4

51.3

37.4

0.0

35.7

0.0

38.5

32.7

40.9

54.9

0.0

8.4

0.0

9.3

8.9

7.8

7.7

0.0

Mean 51.1 40.5 8.4

3.5.2. Utilization of resources

Use of resources from CCNP by the local people is given in Table 18. Majority of the

respondents acknowledged getting benefits from the Park. Among the benefits, access for

livestock grazing, firewood gathering, fodder collection, wildmeat, wildhoney, wild green

pepper, farming and employment as tourist guide are the main ones. Among the respondents,

51.2% used conservation area for livestock grazing, 50.2% for firewood and fodder collection,

15.6% for wildhoney and spices collection, 23.1% for timber cutting and 2% for farming land

along the boundaries of the Park. There was no significant difference (χ2 = 38.34, df =8, P>0.05)

among respondents of different villages in the use of various resource from the Park.
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Table 18. Percentage of resource utilization by the respondents among different villages in

Chebera Churchura National Park

Respondents (%)

Village          n (354) CF LG FW & FC WH & SC WM TC OT
%           % % % % %            %

Chebera             48        0.5        51.5 58.5 5.7 2.1 20 0.3

Sirri                   21        4.3        53.4          52.9 21.3               1.2 25.5 0.2

Dalba 44 0.1 50.0          49.5 16.3               1.5 30.3        0.0

Yora                  42        2.4        55.7          46.6 12.4               2.1 32.5        0.1

Shita                  39        1.4 52.9 48.7 4.5                 1.3 27.5        7.3

Churchura         48        3.2        57.5          56.8 26.2               5.6 25.4        1.7

Chewda             34        2.1        45.3          43.6                  17.3 2.4 13.5 0.5

Gudumu           48 2.2        48.9         46.9 15.8 5.9 17.8 0.4

Adabacho          30        1.9        45.7         47.9 20.5 1.7 15.3 0.3

Mean 2.0 51.2 50.2 15.6 2.6 23.1 1.2

CF= Crop farming, LG= Livestock grazing access, FW & FC= Firewood gathering,

fodder collection and thatching houses, WH & SC= Wildhoney and spices collection,

WM= Wildmeat access, TC= Timber cutting for different reasons, OT= Other benefits

The following two conservation-related conflicts were discussed with stakeholders (Park staffs,

village leaders and local elders) for further analysis: (i) Resource access conflicts: a

consolidation of conflicts surrounding livestock grazing, crop farming, firewood cutting/timber,

hunting, wildfire, traditional beekeeping and collection of traditional medicines from the Park

and (ii) Human–wildlife conflicts, which centred on crop raiding, livestock predation and human

threats to animals by the Park fauna.

3.5.3. Resource access conflicts

Communities are highly dependent on a number of natural resources for their livelihoods (such

as grazing land, firewood/timber, wild honey, medicinal plants, farmlands, thatching grasses and

wildmeat) but, without legal permits, hence conflicts have emerged around these resources (Fig.

15).
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Figure 15. Local people around Chebera Churchura National Park utilized different type of

natural resources for their livelihoods (Photo: By Aberham Megaze)

a= timber collected from the Park, b= firewood collected from the Park, c= thatching
grass collected from the Park, d= livestock grazing in the Park

3.5.3.1. Livestock grazing

Majority of the livestock of the respondents (82.3%) grazed inside and around the Park, 39.0%

inside the Park and 43.3% in the buffer zone of the Park. Most of the respondents did not have

their own private grazing land. Only 17.6% of local people have own grazing land. Villages

differed significantly (χ2 = 48.34, df =8, P<0.05) in livestock grazing in the study area (Table

19). The number of livestock inside the Park was more during the dry season than during the wet

season.
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Table 19. Grazing sites of villagers in Chebera Churchura National Park

Livestock grazing (%)

Village n (354) In the Park In the buffer zone Own grazing land
%                          %                             %

Chebera 48 41.5 52.4 6.51

Sirri 21 39.3 48.9 11.7

Dalba 44 40.5 45.8 13.7

Yora 42 44.4 43.8 11.7

Shita 39 37.4 38.9 23.6

Churchura 48 45.6 47.5 6.8

Chewda 34 36.9 37.7 25.4

Gudumu 48 32.0 34.6 33.4

Adabacho 30 33.4 40.4 25.9

Mean 39.0 43.3 17.6

There were 26,357 livestock in and around the Park (Table 20). The discussions held with the

local people indicated that there was a dramatic increase in the population of livestock in the

present study area. Local people use the Park, mainly for grazing and drinking water. There are

also mineral water sites in several places inside the Park, which also the villagers depend upon

for their livestock.
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Table 20. Number of livestock head in Peasant Associations surrounding the Chebera Churchura

National Park

Number of livestock
Peasant Cattle Horse Mule Donkeys Sheep Goats Total
Associations
Chebera 1280 100 57 213 640 321 2611

Sirri 721 43 35 100 420 457 1776

Dalba 1455 5 49 70 873 1164 3616

Yora 1116 163 212 156 893 597 3137

Shita 1431 215 244 261 686 359 3196

Churchura 2011 411 560 390 250 1018 4640

Chewda 1350 195 129 147 100 240 2161

Gudumu 1610 511 485 398 225 233 3462

Adabacho 812 182 231 187 227 119 1758

Total 11786 1825 2002 1922 4314 4508 26357

Cattle 44.7%,  Horse 6.9%,  Mule 7.6%, Donkey 7.3%,  Sheep 16.4%,  goat 17.1%

(Source: Darwo and Konta Agricultural and Rural Development Coordination Office

2013–2014)

3.5.3.2. Firewood and timber extraction

The main source of energy for the people around CCNP was firewood. Local people are heavily

relied on traditional mud stove, for cooking using firewood. Among the respondent, 35.9% depends

on the Park for firewood and construction materials from inside the Park, while 54.4% collect

fire wood and construction materials from the buffer zone. However, 9.6% use other source such

as farm area for firewood and construction materials (Fig. 16). During the study period, large

numbers of people around the CCNP were observed cutting and carrying firewood and other

forest products on their shoulders for house construction and cooking purposes (Plate 3).
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Figure 16. Different sites of fire wood extraction and timber cutting in Chebera Churchura

National Park

3.5.3.3. Illegal hunting

Majority of the respondents (80.43%) mentioned that getting wildmeat in the locality had been

effortless. However, some of respondents (19.57%) stated that it is not easy to get access to

wildmeat in their surroundings. There was a significant difference among the respondents view

on the access to wildmeat in the CCNP. Among the respondents, 68.70% did not agree in

poaching of wildlife by the local community. But, most people during the interview and group

discussions asserted that poaching wildlife in the area was intense before the establishment of the

Park.  However, 31.30% of the respondents revealed that poaching had been practiced by the

local community (Fig. 17).
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Figure 17. Poaching of different wild animals by the local community in Chebera Churchura

National Park (Photo: By Aberham Megaze and CCNP Staff)

a–b=hunted bushbuck in Yora village, c=tusk of African elephant from Sirri village,

d=horns of waterbuck and skin of lion from Dalba village

Most respondents across the nine study villages reported that illegal hunters commonly use

snaring (locally manufactured traps) (54.8%) and firearms (45.5%) (Table 21). Wire snares were

reportedly made from stolen steel wire from forestry nursery sites around CCNP boundaries (Fig.

18, Plate 4). Respondents highlighted that most of the illegal hunting occurred inside the Park,

as wild animals were more abundant inside the Park compared to buffer zone. The least reported

illegal hunting methods were poisoning (1.24%), hunting with dogs (0.17%) and wildfires

(0.12%). Poisoning, mostly using herbicides and pesticides, was used in revenge killings of large

carnivores such as spotted hyenas and lions as a way to reduce livestock–carnivore conflicts.

Wildfires were used to drive animals towards snares and also to make hunting by dogs easier.
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Figure 18. Different illegal hunting methods of the local people in Chebera Churchura National

Park (Photo: By Aberham Megaze and CCNP Staffs)

a= Local people preparing snare from the barks of tree, b= snare hunting method, c–d=

wildlife killed by using snares in Sirri village
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Table 21. Percentage of illegal hunting methods among different villages in Chebera Churchura

National Park

Common illegal hunting methods (%)
Villages Snares Firearms Poisoning Wildfire Hunting

with dogs
Chebera 69.4 26.4 3.6 0.5 0.3

Sirri 56.9 40.7 2.2 0.2 0.1

Dalba 58.7 47.8 1.7 0.1 0.2

Yora 56.5 48.0 0.2 0.0 0.0

Shita 53.8 45.7 0.4 0.0 0.0

Churchura 39.3 61.5 2.1 0.3 0.3

Chewda 54.7 45.2 0.0 0.0 0.0

Gudumu 55.1 44.5 0.0 0.0 0.4

Adabacho 48.7 49.8 1.0 0.0 0.2

Mean 54.8 45.5 1.24 0.12 0.17

(Total percentage exceeds 100 for each ward because the respondents were allowed

to give multiple answers)

A total of 22 wildlife species, including large herbivores and carnivores were reported to be

illegally hunted in the CCNP ecosystem. Most of the respondents in the study sites reported that

African buffaloes (71%), warthogs (33%), waterbuck (25%), bushbuck (21%) and African

elephant (45%) were the most abundant, preferred and commonly hunted animals. In addition,

large carnivores, including spotted hyena (11%), leopard (10%), lion (8%) and wild dog (2%),

Anubis baboon (34%) were also illegally killed in the CCNP ecosystem (Fig. 19).
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Figure 19. Percentage of wild animals hunted in Chebera Churchura National Park area

The respondents have highlighted five reasons for illegal hunting of wild animals. Out of the

total respondents, 40.4% stated the need for wildmeat as a source of protein for domestic

consumption, 47.9% stated as revenge as a way to reduce the problem of crop damage and

livestock predation, 25.5% stated commercial trade in animal products in order to enhance

income, 21.7% reported that wildlife are threats to human being and 2.0% indicated that illegal

hunting was done as part of traditional culture and/or to get animal products for use in cultural

ceremonies(Table 22).These reasons as stated by the respondents for illegal hunting of wildlife

significantly differed among villagers (χ2 = 59.98, df =8, P<0.05).Unemployment was stated as a

reason for illegal hunting during focus group discussions. For some of the respondents, hunting

is a hobby. Another reason stated by few during discussions was as revenge against arrests of the

villagers by the wildlife officials.
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Table 22. Reasons for illegal hunting of wildlife in Chebera Churchura National Park area

Reasons for illegal hunting (%)
Village Wildmeat for

domestic
consumption

To reduce crop
damage and
livestock
depredation

For commercial
trade of animal
products

Threats to
human being

Traditional/cultural
practice

Chebera 54.3 42.3 31.6 15.3 3.5

Sirri 41.5 50.5 35.2 12.7 2.7

Delba 47.8 56.4 29.9 20.6 1.2

Yora 57.4 39.2 28.7 23.2 1.4

Shita 36 53.9 21.5 22.7 1.7

Churcura 61.3 35.8 19.6 28.3 2.1

Gudumu 23.1 43.5 25.3 27.1 1.9

Chwada 20.6 59.1 21.5 17.4 1.3

Advachew 21.5 46.7 15.9 28.4 2.0

Mean 40.4 47.9 25.5 21.74 2.0

The perception of illegal hunting trends in the CCNP ecosystem between 2012 and 2015 differed

significantly across the nine study villages (χ2 = 51.23, df =8, P<0.05). Respondents from

Chebera (87%) and Sirri (83%) villages largely perceived that illegal hunting had decreased.

Overall, about 20.8% of the respondents perceived that illegal hunting activities had increased,

whereas 61.6% of the respondents perceived that illegal hunting activities had decreased, and

only 17.5% of the respondents perceived that illegal hunting activities had remained the same.

The main reasons given for the perceived decline of illegal hunting in the CCNP ecosystem were

that illegal hunters (or poachers) were afraid of being arrested and imprisoned (73.1%). Among

the respondents 40.3% perceived that the decline was due to strengthened law enforcement, and

the positive impact of conservation awareness created by the Park officials and associated

benefits such as cash dividends and provision for wildmeat (Table 23).



83

Table 23. Reasons for the perceived decline of illegal hunting in Chebera Churchura National

Park

Reason of respondents in each village (%)

Villages Illegal hunters
afraid of being
arrested or
imprisoned

Awareness,
education and
benefits from Park

Illegal hunters
afraid of being
injured or killed by
rangers

Few firearms
to use in
illegal
hunting

Chebera 91.4 60.4 29.5 12.5

Sirri 86.7 59.7 25.3 10.3

Dalba 71.3 55.4 25.9 17.7

Yora 74.5 61.3 21.8 20.5

Shita 77.0 19.9 13.3 6.3

Churchura 55.1 11.3 27.6 34.7

Chewda 57.6 13.6 12.4 22.5

Gudumu 73.3 57.4 22.5 13.6

Adabacho 70.8 24.0 21.9 23.7

Average 73.1 40.3 22.2 17.9

(Total percentage exceeds 100 because the respondents were allowed to give multiple answers)

3.5.3.4. Wildfire

Most of the respondents (97.9%) have replied that wildfire in CCNP habitats recorded were

anthropogenic, out of which 88.7% were deliberately set by local people. Deliberate wildfire was

set either by hunters (83.5%) or farmers (16.5%) for clearing vegetation on land for cultivation.

Wild honey collecting constituted the main cause (76.6%) of the accidental wildfire, followed by

on farm cooking (23.2%). Most of the farmer-respondents set fire once a year, usually during the

dry season (December to February) (Table 24). Focus group discussants responded that, the local

people burn bush and grasses areas during the dry season, to prepare land for shifting cultivation,

to get fresh grass access for their livestock and to control the harm by wildlife such as snakes.

Illegal hunters also burn the vegetation in order to attract wild games for easy hunting, to make

open foot tracks for better visibility and protect themselves from predator wild animals (Fig. 20).
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Figure 20. Fire set by the local people around Chebera Churchura National Park (Photo: By

Aberham Megaze)

a–b= burned forest habitat of the Park in February, c–d= burned woodland and grass land
habitat of the Park (December to February)



85

Table 24. Cause of wildfire in Chebera Churchura National Park

Respondents in each village (%)
Respondents (n=354) Chebera    Sirri Dalba Yora Shita Churchura Chewda Gudumu Adabacho Mean
Sources of wildfire
Anthropogenic 99.6 98.8 97.5 99.9 95.0 95.6 99.3 99.0 96.5 97.9
Natural 0.4 1.2 2.5 0.1 5.0 4.4 0.7 1.0 3.5 2.1
Source of
anthropogenic
Deliberate 87.3 85.4 90.7 88.6 91.2 86.8 89.7 88.4 90.0 88.7
Accidental 12.7 14.6 9.3 11.4 8.8 13.2 10.3 11.6 10 11.3
Sources of deliberate
wildfire
Hunting 76.4 82.3 81.7 79.8 89.8 74.7 88.2 90.6 87.9 83.5
Vegetation clearing
for cultivation

23.6 17.7 18.3 20.2 10.2 25.3 11.8 9.4 12.1 16.5

Sources of accidental
wildfire
Wild honey collecting 79.0 85.9 83.2 77.1 73.8 85.4 71.0 68.6 65.4 76.6
On farm cooking 20.9 14.1 16.0 22.7 26.2 14.3 29.0 31.4 34.6 23.2
Other 0.4 0.0 0.8 0.2 0.0 0.3 0.0 0.0 0.0 0.2

3.5.3.5. Illegal farming

Local community living in the surrounding areas of CCNP encroached into the Park area for

agricultural land for a long period of time before the establishment of the Park. Especially people

from Chebera, Sirri, Shita, Yora and Churchura villages had been practicing illegal farming in

and around the Park area. They farmed a variety of crops such as maize, teff, banana, mango,

avocado, gingier and ‘Enset’ (Fig. 21).
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Figure 21. Agricultural activities and clearing forest for shifting cultivation in and around CCNP
(Photo: By Aberham Megaze)
a–b= framer in Chebera village clearing land around the Park for shifting cultivation, c–
d= agricultural activities around and in the Park in Sirri village

3.5.4. Human–wildlife conflict

A total of 13 wild species of animals were recorded as problematic animals in the nine study

villages (Table 25). Among these, seven animal species were recorded as the most frequently

mentioned crop raiding species. These were African buffaloes, common warthog, African

elephant, porcupine, hippopotamus, bush pig and Anubis baboon. The other six animal species

were recoded as predators of domestic animals. These predators were: Lion, leopard, hyena,

caracal, Jackal, serval and Anubis baboon. Among the respondents, 61.5% noted these animals to

cause major problems, while 30.0% noted them as causing only minor problems and 8.5% noted

them as having no problem. This difference was statistically significant (χ2 = 43.62, df=2,

P<0.05). Major problem animals as reported are Anubis baboon, African buffaloes, warthog and



87

African elephants among crop raiding species. Among predator animals, lion, leopard and

spotted hyena were stated as causing live stock predation and human injury.

Table 25. Problem animals in terms of ranking by the respondents in Chebera Churchura

National Park

Ranking by the respondents, %

Common name Species name Major Problem Minor Problem No  Problem

African buffalo٭ Syncerus caffer 87.5 12.3 0.2

Common warthog٭ Phacochoerus africanus 70.8 24.3 4.9

African elephant٭ Loxodonta africana 68.9 25.3 5.8

Porcupine٭ Hystrix cristata 65.5 27.6 6.9

Hippopotamus Hippopotamus amphibious 49.5 29.6 20.9

Bush pig Potamocherus larvatus 47.0 49.2 3.8

Anubis baboon* Papio  anubis 92.3 7.2 0.5

Lion٭ Panthera leo 67.5 19.3 13.1

Leopard٭ Panthera pardus 63.7 25.9 10.3

Spotted hyena٭ Crocuta crocuta 79.6 20.0 0.4

Jackal Canis mesomelas 30.6 57.4 12.0

Caracal Felis caracal 43.7 40.8 15.5

Serval Felis serval 33.5 50.9 15.6

Mean 61.5 30.0 8.5

(Major problem animals as per the respondents٭)

The reason that respondents cited for having conflict with wild animals are shown in Table 26.

Major reported reasons for conflict with wild animals were due to crop raiding, livestock

depredation, threat or killing humans and spread of diseases. Among the respondents, 68.1%

reported crop damage and livestock depredation, 7.5% reported only crop damage, 9.7% reported

only livestock depredation, 12.3% reported threat to humans (death and injuries) and 0.3%

responded as they might cause diseases. Among the respondents, 2.1% reported they did not face

any conflict with wild animals in the area. The difference was statistically significant (χ2 = 97.36,

df=3, P<0.05). The risk of livestock depredation was the main reason for disliking focal
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carnivores. Problem caused by wildlife was significantly different (χ2 = 59.98, df=8, P<0.05)

among the respondents of different villages. Most respondents from Sirri (83.9%), Chebera

(81.7%), Churchura (79.4%) and Dalba (73.3%) have reported that they faced great problems of

both crop damage and livestock depredation by wild animals in CCNP.

Table 26. Problems caused by wild animals in Chebera Churchura National Park as responded by

the respondents

Respondents, %
Villages n=354 CD LP BCD & LP TH DC NC

Chebera 48 0.2 0.1 81.7 17.3 0.7 0.0

Sirri 21 0.1 0.0 83.9 16.4 0.4 0.0

Dalba 44 7.9 6.9 73.3 11.1 0.6 0.2

Yora 42 8.7 5.7 69.2 14.6 0.3 2.1

Shita 39 15.6 7.6 65.0 8.5 0.2 3.1

churchura 48 0.3 14.7 79.4 5.5 0.1 0.0

Chewda 34 12.5 16.7 55 11.0 0.3 4.5

Gudumu 48 11.4 15.9 60.5 8.2 0.1 3.9

Adabacho 30 10.7 19.5 45 19.3 0.5 5.0

Mean 7.5 9.7 68.1 12.3 0.3 2.1

CD=Crop damage, LP=Livestock predation, BCD & LP= Both crop damage & livestock

predation, TH= Threat to human, DC=Diseases causing agents, NC=No conflict

Types of crops raided by wild animals differed from one locality to another depending on agro-

ecological factors. However, maize, sorghum, teff, banana and most vegetables were affected by

most pests. Almost all crop raiding animals depended on all cereal crops cultivated around the

Park. Moreover, Anubis baboon raids all crops except 'Enset'.

3.5.4.1. Population trends of problem animals

About all those 13 focal wild animal species, majority of respondents had the opinion that

population status of vermin animals have increased in the area over recent years (Fig. 22).When

asked about population trends, 68.6% of the respondents felt that most animal populations have
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increased over recent years. However, 14.6% of the respondents remarked that the wildlife

populations have remained without much change and 10.0% stated that they decreased. Only few

of the respondents (6.7%) were unsure on the status of wildlife population. The views of the

respondents in the trend of the wildlife population in their locality were significantly different

(χ2= 76.11, df=3, P<0.05).

Figure 22. Respondents' opinions on the status of the population of 13 problem wild animals
in Chebera Churchura National Park during 2011 to 2015

Majority of the respondents (52.6%) were more likely to want the population of the problem

animals to decrease, especially, Anubis baboon (92.3%) and African buffaloes (67.6%) due to

high conflict with local people. However, 19.3% of the respondents wanted to see this population

of the animals increased, 22.1% wanted the populations to stay the same and only few of the

respondents (5.9%) did not respond to this question (Fig. 23).The difference in the opinion was

statistically significant (χ2= 34.99, df=3, P<0.05). These views were not necessarily completely

clean-cut for African elephants. Thirty six percent of respondents specifically said that they

wanted African elephants to remain in the Park, and were happy for them to increase ‘elsewhere
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in the Park area’, but not around their living area. Respondents of different villages had varied

opinion on the expected population trend of pest animals (χ2 = 37.0, df=8, P <0.5).

Figure 23. Desired future population trends of the problem animals in Chebera Churchura

National Park as stated by respondents

The trends in crop damage and livestock depredation are presented in Table 27. The respondents

noted that in all villages crop damage and livestock depredation had increased during the last 5

years. Out of the 354 respondents, 80.4% responded that the trend is increasing. The views of the

respondents on this did not differ significantly among the study villages (χ2 = 20.71, df=8,

P>0.05). Only, 9.4% noted that the trend is decreasing. More people from Chebera, Serri, Yora

and Churchura faced more crop damage and livestock predation than those in the other villages.

Relatively, people who live close/near the Park area faced more problems than those living 3 km

or far from the Park.
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Table 27. Approximate distance of villages from the Park, trend of crop damage, livestock

depredation and injury/death to human by pest animals in the last five years in Chebera

Churchura National Park

Distance from Respondents, %
Village n =354 the Park (km)  Increased Decreased  Unknown

Chebera 48 1–2 89.5 2.7 7.8

Serri 21 0–2 91.7 1.8 6.5

Dalba 44 3–5 72.5 12.8 14.6

Yora 42 0–2 85.4 8.3. 6.2

Shita 39 3–5 77.8 11.5 10.7

Churchura 48 1–3 89.7 4.2 6.0

Chewda 34 0–2 79.3 7.3 13.4

Gudumu 48 2–3 71.0 15.7 13.2

Adabacho 30 2–4 66.8 20.5 12.6

Mean 80.4 9.4 10.0

3.5.4.2. Seasonality in crop raiding

It was recorded that the season of crop damage varies with the cropping practices, but most of

the crop raiding occurs during the wet season. Agricultural crops, especially maize, sorghum,

banana and enset comprised a major portion of wildlife diets in the CCNP boundary area. These

were the crops most cultivated by the farmers and therefore more abundant and accessible to

wildlife. Questionnaire survey revealed that the species that most frequently caused crop damage

were African buffaloes (31%), followed by warthog and wild pigs (27.6%), elephant (23.1%),

porcupine (17%) and baboon, (32.8%). Other large wild herbivores accounted for about 7.9% of

crop damage (Fig. 24). Focus group discussions indicate that most of the damages occurred at

night. In few cases, crop raiding occurred during the day (morning and afternoon) and at any

time. Most of the damages were caused by more than one species. Some time, damages were

caused by 2−3 species during the same night. Chebera, Serri, Yora and Churchura villagers were

the most affected by wild animals (Plate5).
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Figure 24. Problem animals in Chebera Churchura National Park that frequently caused crop

damages around villages

3.5.4.3. Distance of the villages and livestock depredation

A total of 1449 predator attacks were reported in the last 3 years (2012–2015) (Table 28). The

number of predation events was different between the villages. There was a significant difference

among villages in the total number of domestic animals killed (χ2 = 77.25, df =8, P < 0.05).

Livestock predation intensity increased around the National Park relative to the distance. A total

of 221 sheep, 306 goats, 206 cattle, 577 chickens, 36 donkeys and 103 dogs were killed by

predators. Distance from the park and the frequency of livestock loss by predators were

positively correlated in respect to the number of sampled households.
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Table 28. Number of livestock killed by wild predators in the last 3 years (2012–2014) and

estimated distance of the villages from the Park

Distance to Number of livestock killed by predators
Villages n=354    the  Park, km sheep goat cattle chickens donkeys dogs Total loss

Chebera 48 1–2 27 52 39 84 0 10 212

Serri 21 0–2 31 43 32 87 1 10 204

Dalba 44 3–5 25 56 30 60 6 12 189

Yora 42 0–2 39 59 36 89 7 11 241

Shita 39 3–5 13 25 11 51 2 10 112

Churchura 48 1–3 33 41 25 65 6 13 183

Chewda 34 0–2 25 21 10 47 2 9 114

Gudumu 48 2–3 15 6 11 45 5 13 95

Adabacho 30 2–4 13 3 12 49 7 15 99

Total 354 221 306 206 577 36 103 1449

3.5.4.4. Seasonality in predation

Livestock loss generally increased during the wet season. Of the total loss, 56.0% occurred

during the wet season and 44% during the dry season. Of the total 1449 domestic animals killed

by the predators during the study periods, 812 were killed during the wet season and 637 during

the dry season (Fig. 25). There was a significant difference between seasons in the number of

domestic animals killed (χ2 =82.79, df=6, P<0.05). Of the 354 interviewed households, the

proportions of domestic animals killed were: sheep 15.3%, goats 21.1%, cattle 14.2%, chicken

39.8%, donkeys 2.5% and dogs 7.1%. This showed statistically significant difference (χ2 =

87.36, df=5, P<0.05) among the domestic animals killed. Lion, leopard, hyena and baboon were

responsible for most domestic animal mortalities recorded. Lions were responsible for 40.3% of

the cattle attacks while the rest were carried out by hyenas. Most dogs (89.3%) were killed by

hyena and caracals. However, chicken were killed mostly (64.8%) by serval and Anubis baboon

(12.9%) (Fig. 26). The respondents indicated that lions, caracals and hyenas mainly attacked

domestic animals at night. However, predation by baboons, wild dog and jackal occurred during

the day time.



94

Figure 25. Seasonal livestock depredation during the study period (2012–2014) in village
surrounding Chebera Churchura National Park
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Figure 26. Prey selection by the predator species and number of livestock killed by predators

during 2012–2014 in Chebera Churchura National Park

3.5.4.5. Wildlife attacks on humans

In the present study area, human deaths and injuries were less common than crop damage and

livestock depredation. Mammalian carnivores and herbivores were responsible for numerous

fatal attacks on humans (Plate 6). Questioner interview and focus group discussions indicated

that the most common wild animals attacking people included lion, leopard, spotted hyena,

snakes (different species), elephant and buffaloes. Human attacks were frequently reported from

five villages, such as Chebera, Sirri, Dalba, Yora and Churchura. Lions reportedly caused 19%

of the attacks, spotted hyena 9.6%, leopards 13%, elephant 19.5%, buffaloes 25.8% and

hippopotamus 12.9%. Among such attacks, 67.7% resulted in injuries, and 32.3% of the attacks

resulted in death. Mostly death was due to lion attacks (40%) (Table 29).
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Table 29. Number of people killed/injured by different wildlife species in Chebera Churchura

National Park during the study period (2012–2015)

Wild animals Type of attack

Killed Injury

Site of attack Time Activity of victims at

the time of attack

Lion 4 2 In the Park Day time Grass cutting

Leopard - 4 In thePark Day time Toilet

Hyena - 3 Crop field Night time Guarding crop

Elephant 2 4 Crop field Night time Guarding crop

Buffaloes 3 5 In the Park Night time Hunting inside Park

Hippopotamus 1 3 Crop field Night time Guarding crop

Total 10 21 31

3.5.4.6. Methods to control wildlife induced damages

There were different approaches adopted by villagers to minimize the wildlife induced damage

in the study area. The local people adopted locally available techniques to deter crop raiding and

livestock depredating animals. Major techniques deployed was, physical barriers (fence, walls),

guarding (watching, watch tower, dogs), fear-provoking stimuli (visual: erection of scarecrows,

lighting fires, auditory, exploders, beat drums and distress calls) and chemical repellents (chilies)

around the Park (Fig. 27). Watch tower and scarecrow were very common as they were clearly

visible in every field bordering the Park. Most respondents reported guarding as an effective

method in all villages (85.1%), followed by fear-provoking stimuli (40.9%), physical barriers

(27.6%) and chemical repellents (10.3%) (Table 30). Views of respondent of villages were not

significantly differed (χ2 = 48.82, df=8, P>0.05) in using the different techniques for protection

of crops and livestock. No one used only one method alone, but combined and integrated all the

local methods to prevent crops raiding and livestock predations.
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Figure 27. Different methods of guarding crops by villagers in Chebera Churchura National Park

(Photo: By Aberham Megaze)

a–b= watch tower in Sirri village, c–d= scarecrows in Yora village
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Table 30. Techniques used by villagers to protect crops and livestock in Chebera Churchura

National Park

Type of protection, %

Guarding   Fear-provoking   Physical      Chemical
Villages (n=354)                    Stimuli                barriers       repellents

Chebera 48 87.4 39.7 30.1 9.7

Serri 21 94.5 44.8 34.8 13.8

Dalba 44 81.4 42.6 33.0 15.7

Yora 42 85.8 43.4 31.9 10.0

Shita 39 82.6 39.6 27.6 5.0

Churchura 48 92.5 41.9 29.1 17.9

Chewda 34 80.7 37.2 19.3 6.5

Gudumu 48 81.0 38.3 20.6 6.8

Adabacho 30 79.7 40.5 21.7 7.5

Mean 354 85.1 40.9 27.6 10.3

The local people in the study area proposed different methods to minimize crop damage and

livestock depredation by wild animals. Among the respondents, 71.3% suggested compensation

from the government for the damaged crop and livestock depredation. And 12.4% of the

respondents wanted to minimize the number of problem animals. Other 9.2% respondents

suggested the use of different traditional techniques to minimize the damage caused by wildlife.

Only 2.5% of the respondents suggested killing problem animals around them. Few of them (2%)

proposed to displace problem animals to other areas. Among the respondents, 2.5% did not

respond about the techniques (Table 31). Respondents differed significantly (χ2 = 74.29, df=5,

P<0.05) in their suggested views to reduce crop damage and livestock depredation by wild

animals.
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Table 31. Respondents suggestion to minimize the loss of crop damage and livestock

depredation by wild animals in Chebera Churchura National Park

Suggestion, %

Village Respond
ents
(n=354)

Kill the
problem
animals

Displace
problem
animals to
other area

Compen
-sation

Use
different
traditional
techniques

Minimize
the number
of problem
animals

Do
not
know

Chebera 48 2.1 1.2 72.0 11.1 12.3 1.3

Sirri 21 3.7 2.3 67.2 9.0 15.1 2.6

Dalba 44 1.4 1.3 76.2 7.6 10.5 2.9

Yora 42 4.2 2.5 68.5 8.3 13.6 2.8

Shita 39 1.2 0.8 75.9 5.3 12.2 4.4

Churchura 48 3.4 3.0 78.3 4.2 9.8 1.1

Chewda 34 2.2 2.6 64.2 12.2 15.1 3.3

Gudumu 48 0.9 1.5 73.8 13.6 8.7 1.2

Adabacho 30 3.2 2.6 65.5 11.4 14.1 3.0

Mean 354 2.5 2.0 71.3 9.2 12.4 2.5

3.5.5. Awareness on conservation

Among the respondents, 45.22% had good knowledge of conservation objectives, whereas

54.78% had no understanding on this matter. Among those respondents who knew the

conservation objectives, most of them (31.73%), responded for the purpose of wildlife

protection, tourist attraction (20.19%) and for both of the above (19.23%). There was a

significant difference among the respondents in the understanding of the purpose of the

establishment of the conservation area (χ2=65.54, df=2, P<0.05). Most of them obtained the

knowledge of the purpose of the conservation area from the awareness creation program of the

Park management, from school, during peer discussions and from media.

3.5.6. Attitude towards conservation

Among the respondents, 51.4% had positive attitude towards the conservation of wildlife. But,

41.3% had negative attitude, while 7.3% had no idea on this matter (Table 32). There was

significant difference in the attitude of respondents towards the conservation area (χ2 = 31.82,
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df=2, P>0.05). Most of the respondents (38.33%) who were positive towards conservation

reasoned that they received benefit from the existence of the Park and they also believed that it

will be important to save for the future generation. Among those with negative attitude, 33.59%

reasoned that they were hindered from the utilization of the wild resource for their own purposes.

However, other respondents were angry with predator attacks on the livestock (28.13%), loss of

their farmland with permanent crops (21.87%), loss and damage of properties by Park scouts

(4.69%) and with unknown reasons (11.72%).

Table 32. Attitudes of people towards the conservation area in Chebera Churchura National Park

Villages Attitude of local people (%)

Respondents
(n=354) Positive    Negative      No idea

Chebera 48 50.6 44.7 4.5

Serri 21 49.1 45.5 5.3

Dalba 44 51.9 41.6 6.4

Yora 42 47.4 45.9 6.6

Shita 39 55.2 35.8 9.0

Churchura 48 49.9 41.5 8.6

Chewda 34 54.3 37.7 8.0

Gudumu 48 53.2 38.3 8.5

Adabacho 30 50.6 40.4 9.0

Mean 51.4 41.3 7.3

3.5.7. Focus Group Discussion

The discussants have revealed that activities such as illegal hunting, livestock grazing, wildfire,

fuel wood gathering, illegal farming practice, wildhoney and green chili collection were

performed by the local people. Hunted animals were elephants, buffaloes, lion, leopard, bush

buck, water buck and hippopotamus. They used fire guns for hunting of large animals. Snares

and hanging traps were also used by poachers to catch medium to large wild animals. Hunting

was mostly carried out during night to avoid being sighted by the Park Patrol Team or the

assigned scout. The discussions revealed that the local communities benefited from the Park
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resources. Most participants agreed that the resources obtained from the Park area were grazing,

firewood, fodder, thatching grasses, wildhoney and spices, wildmeat, timber and job opportunity.

Most discussants described the shortage of private grazing land and decreased farmland holding

due to the Park around them. This could have increased pressure on the Park area resources for

livestock grazing and agricultural expansion. Local communities encroached in to the area of the

Park for subsistence agriculture. Based on this issue, few discussants said that if they are

supported by government and other stakeholders they were willing and interested to conserve the

biodiversity of the Park. Respondents described that to mitigate such impacts due to the illegal

activities of the local people, various measures have to be taken by the Park management, such

as providing awareness creation, initiatives on the community involvements in the Park

management and patrolling the Park area. They also emphasized additional farmland should be

provided as compensation and sharing of resource should be allowed. Some of the discussants

noted that previously they used to hunt different wild animals and minimize their threat.

However, at present, the negative effects of the animals are on the increase. As a result, some of

the discussants were dissatisfied with the existence of CCNP. They considered the Park as a

limiting factor in improving their livelihood. Some discussants also stated that CCNP has been

responsible for their restricted access to resources in the area and further calmed forced

relocation. Few discussants considered the Park as useless. They also felt that Park staff

members do not like communities around the Park boundaries. They also believed the situation is

beyond their control and supported government intervention as a way to find a solution for

wildlife in CCNP and the communities around. These few discussants had negative attitude

towards the Park management system. Most discussants had positive attitude towards wildlife for

its importance to attract tourists, hunting opportunities during drought, enjoyment derived from

viewing wildlife and its value for future generation. Almost all discussants had positive attitude

towards African elephant even if it raids their crops. Almost all discussants agreed and reported

that conserving wildlife is important.

3.5.8. Loss of wildlife

A total of 197 wild animals were killed or died during the study period in CCNP (Table 33).

Among these, 34 African buffaloes, 4 lions, 8 African elephants, 5 Leopards, 23 Anubis

baboons, 20 bush pigs, 14 common Bushbuck, 18 common waterbuck, 11 warthogs and other
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wildlife were found dead due to poaching, revenge of the villagers, wildfire, predator attack and

due to unknown reasons. More wild animals were killed by poachers.

Table 33. Wild animals killed in Chebera Churchura National Park due to various factors during

2012–2015

Loss of wildlife due to various factors

Wildlife killed Poaching  Revenge   Fire Predator   Culling   Unknown   Total

Elephant 7 - - - - 1 8

Buffaloes 20 2 - 5 5 2 34

Lion 1 3 - - - 1 5

Leopards 3 - - - - 2 5

Anubis baboon - 7 2 3 6 5 23

Bush pig 3 5 4 5 - 3 20

Bushbuck 10 - - 3 - 1 14

Waterbuck 7 - - 9 - 2 18

Warthog 4 2 - 2 - 3 11

Duiker 8 - - 2 - - 10

Porcupine - 7 - 3 - 1 11

Spotted hyaena 1 5 - - - - 6

African civet - - - - - 1 1

Hippopotamus 5 2 - - 3 - 10

Gureza 20 1 - - - - 21

Total 89 34 6 32 14 22 197

Percentage (%) 45.2 17.3 3.0 16.2 7.1 11.2 100
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4. DISSCUION

4.1. Population estimate and trends

Detailed studies on the population ecology and dynamics of wildlife in conservation area are

fundamental to understand the status, demography and trends of them and to plan appropriate

management and conservation activities. Therefore, it is essential to have population estimate of

the African buffaloes, from time to time, in order to take suitable management and conservation

decisions in CCNP. Separation of the study period in to dry and wet seasons was important to

reveal the influence of the two major seasons in the area on the vegetation cover and the

distribution of animals. Seasonal changes include alteration in climatic conditions and

phonological changes in forage availability and quality, resulting in seasonal herbivore

movement. It is also important to understand the habitat requirements of a given type of

herbivores in the seasonal contexts, as this is essential in the management of the species during

critical seasons when resources are limited (Sinclair, 1977).

The African buffalo population estimate in CCNP showed differences during wet and dry

seasons. The wet season census showed high buffalo population estimate compared to the dry

season estimates. This was primarily due to the better quality of fodder available during the wet

season in the study area. The availability of lush growing grasses and bushes during the rainy

season provide better fodder in the grassland habitats. Moderate temperature and cloudy weather

conditions appeared to cause the animals to be more active than during the dry season. More

young animals (calves and yearlings) were also observed during this season. African buffaloes

give birth mainly in the wet season (Sinclair, 1977; Vissher et al., 2004; Turner et al.,2005;

Okello et al., 2015), which may explain the results of the present study showing increased

population of buffaloes during the wet season. During the dry season, the African buffaloes

moved in to riverine and forest habitats of the Park as noted by Macandza et al. (2004) and Ryan

et al. (2006), which made counting difficult. During the present investigation, carcasses of six

old bulls were located in the Sirri, around ‘Shoshima’ river and another in Chebera, Churchura

and Yora Peasant Association site during the dry season, supporting the view that there might be

more mortality during the dry season as noted by Ryan et al. (2012). Shortage of fodder and

related physiological stress may also affect calves and yearling. Various stresses in connection

with habitat destruction, poaching, predation and diseases as noted by Sinclair (1977), Sutmoller
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et al. (2000) and Jolles (2004) in the African continent might also have similar effects on the

buffalo population in CCNP. There was high proportion of females in the population, indicating

that the buffaloes have a potential to increase in number. However, only low proportion of young

to that of other aged groups was observed during the present investigation. As the young ones are

more vulnerable to predators, they are usually hidden under the dense grasses and riverine

vegetation during the wet and dry seasons, respectively. Mortality during the first year of life is

high in the African buffalo as the calves become susceptible to predators and diseases (de Vos et

al., 2001; Vissher et al., 2004).

The population of African buffaloes had an increasing trend in the present study area. They

increased from 2671 heads in 2006 to 5193 heads in 2015. Population size increases of other

dominant herbivores were also observed in the present study area. This might be related to the

better management activities currently being implemented and the good habitat quality

maintained due to reduced anthropogenic disturbances in the Park. Chebera Churchura National

Park is at present a National Park. But, during 2006 it was a controlled hunting area. Therefore,

there was less effective management activity in the area. Park staff and scouts were employed for

effective and regular patrolling of the Park after the establishment of the area as a National Park.

Anthropogenic factors that have impacts on the quality and quantity of Park ecosystem might

reduce due to better conservation efforts. This might have helped to increases the population of

African buffaloes and other wildlife in the present study area. Local respondents also indicated

that human intervention was intense before the establishment of the National Park and the area

experienced serious environmental problems as a result of deforestation, overgrazing,

encroachment and illegal hunting. But, there was better management practice than in 2006. There

might also be migration of African buffaloes from adjacent Omo National Park to CCNP, which

might also contribute to the increase in buffalo population in the area. Using GPS-tracking on

Cape buffalo in the Caprivi Strip (northeastern Namibia), Naidoo et al. (2012) showed that part

of the buffalo population undertook seasonal migrations. Meseret Ademasu (2006) noted that the

African elephants migrated from the Omo National Park to CCNP. Migration of African

buffaloes from the adjacent Park might be due to their response to diverse ecological pressures in

their habitat. Climatic effects, habitat changes, competition for forage resources, predation

pressure and anthropogenic factors might lead African buffaloes to migrate away from their
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home ranges as noted by Halley et al. (2002) and Naidoo et al. (2012).Naidoo et al. (2012) have

shown that both environmental conditions and anthropogenic factors affect buffalo migration in

the tropical environment. Halley et al. (2002) also noted that local wildlife migration may occur

because of a change in forage quality and quantity, water availability and landscape features such

as vegetation composition and structure. Movement strategies allow species to find new

resources, escape predation pressure, find new mates and improve their reproductive potential

(Scheibe et al., 2009). But, it needs in-depth studies of this notably complex ecosystem in

order to gain detailed insight into the interplay of environmental, ecological and anthropogenic

factors that affect the population changes of African buffaloes and other wildlife in the present

study area.

4.2. Population structure and herd size

A balanced age structure must be maintained in any animal population for optimal productivity,

because deviation from such an age structure could adversely affect the population growth rate.

Yet, the ratio of the age classes in a population can be an indication of its current and expected

reproductive status (Bothma, 2002). The age ratio of African buffalo population was skewed

towards adult populations. One possible reason for the low proportion of young buffaloes in the

study area might be due to the presence of predators, such as lion, leopards, hyena and

uncontrolled fire exposing the young ones to dangers. A proper count of the young buffaloes was

also difficult during the study period as they were usually hidden under the dense grasses and

riverine vegetation. Sinclair (1977) and Vissher et al. (2004) have also reported that mortality

during the first year of life is high in the African buffaloes as the calves were more susceptible to

predators and diseases.

The sex ratio of the buffaloes observed during the present study agrees with the earlier

observations in different parts of Africa (Grimsdell, 1978; Prins, 1996 and Vissher et al., 2004;

Turner et al., 2005; van Hooft et al., 2010). The sex ratio of the African buffaloes in CCNP

skewed in favour of adult females. Female-biased sex ratio among adults has been reported in

many ungulate populations. Even if an equal sex ratio of animals at birth is assumed, there is an

increased mortality in young male ungulates (Ndhlovu and Balakrishnan, 1991; Dereje Yazezew

et al., 2011). The possible reason for the skewed sex ratio of African buffaloes may be largely
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due to increase in mortality of male buffaloes due to predation. After 10 years of age, male

buffaloes leave the natal herd and distribute in less favourable habitats, and suffer an increased

predation pressure compared to the females of the same age class, which stay in the natal herd

(Sinclair, 1977; Ryan and Jordaan, 2005; Turner et al., 2005). Hay et al. (2008) also noted that

bulls had almost four times the risk of predation in bachelor groups compared with adult females

in mixed herds, while the predation rate of adult males and adult females in mixed herds was not

statistically different. Sinclair (1977) also reported that bachelor males benefited from

association with breeding herd and reduced the risk of predation by the dilution effect and

cooperative defense. Breeding herds use more open habitats than bachelor groups. Habitats that

have good visibility might be relatively safe, as they provide for early detection and evasion of

predators, and might reduce the risk of attack. In the present study area, adult bachelor herds

were observed using the banks of rivers and at the edges of the springs and swamps in the Park,

which are habitats that have low visibility of predators. While nursery herds are free to seek the

best grazing areas in their home range, bachelor herds remain at the peripheral areas. Poaching

also affects adult males in CCNP more than females, as they are chosen for their large size

(Abreham Megaze, et al., 2012). Fighting and competition for food and mate may possibly force

bachelor males to marginal habitats that are poor in food quality and also exposed them to

predators. Prins (1989, 1996) noted that the herd environment is a more physically taxing for a

bull because of the demand for moving longer distances, competing for resources, and

maintaining social status with other bulls in the presence of cows. He documented changes in the

condition of buffalo bulls as they move between social environments, and found that bulls lost

body condition while associating in breeding herds and gained body condition when associating

in bachelor groups. In some of the animals, it was difficult to distinguish their sex due to

invisibility from a distance, and the swift movement of them through the tall grasses and dense

vegetation when they were approached during the study period. The large number of breeding

females in the present study area indicates that if better conservation measures are taken by the

Park management and other concerned bodies, the population of Africa buffaloes will further

increase in the future.

In CCNP, buffaloes were seen in smaller herds during the dry season and in larger herds in the

wet season. The fusion-fission activity patterns of the herd during different seasons might be
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probably be due to changes in the availability of resources as noted by Macandza et al. (2004)

and Tshabalala et al. (2009). Such behavioural adjustments made by the buffaloes in the present

study area could be explained by their ability to sustain themselves in their environment. Korte

(2008) and Winnie et al. (2008) also suggested that herd sizes tend to be smaller where food

resources are poor. Cross (2005) noted that as buffalo move through heterogeneous

environments, they adjust herd size to accommodate variations in forage distribution and

availability (in both quantity and quality), leading to change in herd size. Small herd size of

African buffaloes might reflect adaptations to a poor-quality environment, allowing them to

better meet their energetic requirements. But, Ryan et al. (2006) suggested that seasonal

differences in herd size are perhaps influenced by social factors such as mating, not foraging

constraints and play in the fission–fusion herd structure. In contrast, herd size of the forest

buffalo showed no major variation between wet and dry seasons (Melletti et al., 2007a; Korte,

2008). They lived in smaller herds than the African buffalo, which could facilitate better inter-

individual tolerance and reduce competition for food (Melletti et al., 2007b).

During the dry season, in CCNP grasses were dry, fires were common and most of the rivers and

streams were dried out. It was observed that buffaloes in CCNP generally avoided both

grasslands and woodlands that had been burned, only returning to such areas months after fires.

Therefore, during this time, buffaloes disperse and form smaller groups for intensive foraging of

the available resources. This might help them to get dispersed forage in all available habitats

including those of marginal areas. By living in small herds, they might get access to extra

resources that are too sparse for large herds. These strategies of buffaloes may alleviate

malnutrition problems during the dry season, as many of the large herbivore populations in the

tropics (Sinclair, 1977; Ryan and Jordaan, 2005; Venter and Watson, 2008; Tshabalala et al.,

2009). Adult male buffaloes leave the herd and form their groups during the dry season, but they

return to the herd during the wet season. Prins (1996) noted that movements of adult bulls into

and out of mixed herds were clearly related to changes in physical condition. Bulls entered a

mixed herd when their body conditions were good. During their stay in the herd, they lost their

body condition. During the bachelor stage, they regained body condition, which indicates better

living conditions for bulls with bachelor status than in a mixed herd. A seasonal movement of

bulls between herd types was also reported by Funston et al. (1994) in the Sabi Sand Wildtuin,
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South Africa. Due to their selection of riverine woodland habitats, bachelor males may be in a

better condition than bulls in the herd at the onset of the breeding season, giving them a

competitive advantage in acquiring mates. Movement of bulls was related to the improvement of

body condition in bachelor groups, and diminished body condition in breeding herds was also

reported by Prins (1989). Old males remain permanently separated from the large breeding herds

and form their own bachelor herds of 3–4 individuals, as indicated by Macandza et al. (2004)

and Venter and Watson (2008). The present observation shows that herds of 2–4 old males in the

dry season always forage in small patches of green grass, on the banks of rivers, and at the edges

of the springs and swamps in CCNP. Young males move away from the herd in the beginning of

the dry season. Even dominant males may leave the herd for part of the dry season. Unlike

African buffaloes, adult male forest buffaloes were consistently observed with the same herd

throughout the year (Korte, 2008). Eltringham and Woodford (1973) reported that African

buffaloes were congregated in larger herds of 51–100 individuals. The average herd size in the

Serengeti was 350 individuals (Sinclair, 1977). But, in the present study area, the herd size of the

African buffalo was smaller. This smaller herd size of the African buffaloes in the CCNP may be

justified in the context of patchiness and quantity of food resources on the landscape. The pattern

of herd size in different habitat types of the study area was different. During the wet season, S.

caffer formed larger aggregations in grassland with scattered trees than in the forest and riverine

habitats. This might be due to the abundance of food sources in the grassland as compared to the

dry season, to support large feeding herds of African buffaloes. Individuals of forest buffaloes

distributed themselves in a more aggregated spatial pattern when resting in clearings than in

forest (Melletti et al., 2008, 2010). Korte (2008) also reported that forest buffaloes depend on

open habitat adjacent to continuous forest for resting. In CCNP, late dry season is the most

critical time for the African buffaloes. During this season, the buffaloes move into riverine

vegetation. This is probably related to the habitat complexity and stability as compared with

other habitat types. Even though the habitat is of high quality, it may not be able to support large

herds of such large mammal populations. Hence, it becomes essential for them to be in smaller

herds, as small herds can utilize scattered resources more efficiently than in large herds.
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4.3. Distribution and habitat association

A central focus in animal ecology is to consider the association of an animal with its

environments, particularly the varieties of habitats it occupies or prefers. Habitat selection by

animals reflects a strategy that enhances survivorship and successful reproduction (Western,

1975; Funston et al., 1994; Bennitt et al., 2014). Therefore, knowledge about the relationship,

habitat preference and the ecological requirements of large herbivores are important for any

wildlife management programme, and to gain an understanding of animal ecology. Habitat

selection by an animal relates to the fitness of that animal to that habitat which it prefers.

Availability of food, the extant of the area available for various activities, absence of

competition, cover to escape from predators, availability of surface water, opportunity for

reproduction and escape from climatic extremes, all determine the preference of herbivores for a

specific habitat type (Funston et al., 1994; Bennitt et al., 2014). Water and pasture conditions or

a combination of all essential resources act as major factors governing the distribution of wildlife

in natural habitats (Western, 1975; Grimsdell, 1978; Balakrishan and Essa, 1986; Smit, 2011;

Bennitt et al., 2014). Herbivores also require a certain level of protein in their forage. Almaz

Tadess and Masresha Fetene (1999) showed that during wet season, the biomass of the grass

species reach their peak. On the other hand, the protein content of the grasses decline during the

dry season, as a result of which, the herbivore community face shortage of nutritionally rich food

during the dry season. It was noted that the crude protein contents of grass falls below the

maintenance level required for the ruminants during the dry season. The present observation on

buffaloes in CCNP also confirms this. Habitat requirements of African buffaloes were closely

associated with the availability of surface water, nutritionally rich food and protection in CCNP.

Buffaloes show seasonal differences in their habitat selection. The seasonal pattern of diet

quality was reflected in the loss and gain pattern of body conditions of buffaloes over the season.

It was observed that they have peak body health conditions at the end of the rainy season or the

beginning of the dry season and it was lowest at the end of the dry season. They also respond to

different forage quality and quantity by altering their home range size and herd size as noted by

Ryan et al. (2012).A comparison of the seasonal changes in habitat association of the buffaloes

in CCNP shows that the buffaloes have high preference for riverine vegetation during the dry

season and grassland vegetation during the wet season as reported earlier (Ryan et al., 2006;
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Aremu et al., 2007; Corne´lis et al., 2011; Prins and Sinclair, 2013; Bennitt et al., 2014).  Late

dry season is the most critical time for buffalo populations when the forage quality and quantity

decrease, streams dry, temperatures increase, and grass fires common in the present study area,

forcing the African buffaloes to leave both grassland and woodland habitat. During this period,

they move in to riverine vegetation and tend to concentrate near the riverine habitat and lake

shores as their essential food and water requirements could have been met with in this habitat

type. Furthermore, protection is also available in this habitat. This is probably related to the

habitat complexity and stability as compared to other habitat types.

The riverine vegetation is high in species richness (Redfern et al., 2003). The Meka riverine

vegetation located in northern part of the CCNP is a narrow strip, with permanent water

resources and a hot spring, which supports an exceptionally high density of buffaloes and other

large mammals such as African elephants. It was observed that African elephants were important

in checking the growth of bushes and to promote grass regeneration, thereby creating conducive

habitat for the African buffaloes and other large wildlife in this habitat. But, patches that were

used by buffaloes during the dry season were also grazed by elephants and other grazers. Grazing

by these competitors may reduce the amount of food for buffaloes. Ecologically, African

buffaloes are important by opening up habitats that are preferred by short-grass grazers

(Winterbach, 1999). But, the riverine habitats located near human settlements. Thus, human

impact was high in this area. It was observed that the buffalo herds were very shy in this habitat,

presumably because of poaching. The dependence of local people on Park resources for their

livelihood was very high in this habitat. The hora hot spring, which is located around the riverine

vegetation has a large influence on the seasonal movement of people and livestock in the Park,

and the sustainability of the practice has been questioned and remains a central issue for

conservation of wildlife in the area. The forest also appears to satisfy all needs, but small patches

of grass and other food sources. Therefore, it is more important to these small herds of buffaloes,

especially bachelor males, as the small groups could feed on the scattered shade grasses in the

forest more efficiently than the large herds.

Forage and water availability are important in terms of influencing distribution and behaviour of

African buffaloes (Sinclar, 1977; Prins, 1996). Seasonal distribution of buffaloes in the area
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correlated with the availability and abundance of green forage and water in different habitat

types. Comparison of the seasonal changes in habitat association shows that the buffalo has high

preference for riverine vegetation in the dry season and grassland vegetation in the wet season.

During the wet season, African buffaloes were observed in grasslands with scattered trees. It was

common to observe a large population of the species in grasslands. They gradually moved from

the main riverine vegetation as the area became wet. The flooded riverine habitat may force the

animals out or to the grasslands with scattered trees that had previously been burned during dry

season which has re-growth as lush green sward, at the intermediate stage of growth. Therefore,

selection for grassland habitat during the wet season coincided with increased productivity in

that habitat due to the growth of annual grasses. But, during the dry seasons (especially in

January and February) clumped distribution of buffaloes was observed in the riverine vegetation.

The association of buffaloes with the riverine vegetation increased significantly from the end of

the rainy season. In addition, tufts of grass that grow in Combretum-dominated woodland areas

persist into the dry season with green growth. Therefore, only small number of buffaloes was

observed in woodland.

Therefore, the optimum habitat (the highest positive association) for buffaloes during the dry

season was the riverine vegetation in the present study area. During the wet season, previously

avoided vegetation type was utilized to a greater extent as they become more suitable feeding

habitat as a result of the rain, and the buffalo concentration in the riverine vegetation decreased.

Scattered distribution was observed particularly when the rain was evenly distributed in the Park.

The present study shows that African buffaloes showed an almost random association with the

four habitat types (scattered tree grassland, woodland, forest, riverine forest) through out the

study periods. Their distribution was not uniform across the four main habitats in the study area.

This confirms with the study of Sinclair (1977) in Serengeti National Park of Tanzania. Burning

practice of the area is found to be one of the main factors influencing the movements and

distribution of African buffaloes and other wild animals especially during the dry season.

Moreover, poaching was a major factor concerning their distribution in the study area.
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4.4. Diurnal activity patterns

In natural habitats, animals spend most of their time in foraging activities (Beekman and Prins,

1989), and the activity patterns are correlated with their daily mode of life (Delany and Happlod,

1979). For ruminants in general, a regular daily pattern o f a l t e rna t i ng  f e e d i ng  a nd

r e s t i n g  bo u t s  i s  t yp i c a l (Scheibe et al., 2009). Similarly, the present observations

showed that the feeding activity of the African buffaloes was longer than other activities.

Further, they spend a significantly greater proportion of time feeding during the dry season than

during the wet season. This might be related to the decrease in the availability of food and

shortage of its nutrient quality during the dry season. Hence, they spend more time looking for

green, palatable grasses in the dry season than in wet season. Prins (1996) noted that under

different food conditions, buffaloes can choose different ways of partitioning their time budget.

Winnieet al. (2008) also reported that in savannah ecosystem, as the dry season progresses,

available forage lignifies and becomes unpalatable to the point where even a bulk grazer must

become selective. High feeding peaks in the early morning and late afternoon were as a result of

low temperatures and limited disturbances by human activities, creating conducive feeding

atmosphere. Ambient temperature is the main cause in reducing or even terminating grazing

activity and initiating resting during the middle of the day (Grimsdell and Field, 1976;

Mloszewski, 1983; Taylor, 1989; Funston et al., 1994). Lewis (1977) found that ambient

temperature accounted for more than 80% of the variation in the daily activity of African

buffaloes as they were highly susceptible to heat stress due to their coat characteristics.

Similarly, Melletti et al. (2007b) reported that grazing and resting were the main behavioral

activities of forest buffaloes between water and forest edge. But, they did not record an increase

in grazing during the dry season, probably because there is much less seasonal variation in

tropical rain forest than in savannah ecosystems.

Resting was the second important activity of buffaloes in CCNP during both the dry and wet

seasons. During the wet season, buffaloes spend long time without grazing, presumably because

of the better quality food they have in the habitats around. But, no significant change was

observed in the grazing pattern of forest buffaloes, except for resting during wet and dry seasons,

probably due to less seasonal variations in tropical rainforests compared with savannah

ecosystems (Melletti, et al., 2007a). Buffaloes had a long mid-day rest after the morning grazing



113

peak, when temperature increases (Turner et al., 2005; Melletti et al., 2007a). During the mid-

day, buffaloes rest under shades to escape from the intense heat of the day. Ryan and Jordaan

(2005) found that African buffaloes tend to rest more during the day time than during the night.

They also pointed out that buffaloes spend significantly greater proportion of time feeding during

night. Wallowing was another observed activity of bulls in the wet season. This was clearly

associated with high atmospheric temperature. Apart from a thermoregulatory function, it has

been suggested that wallowing might have an effect to control ectoparasites (Sinclair, 1977;

Prins, 1996).

Water may not be a limiting factor for buffaloes in the present study area. During the present

study, two main period of diurnal drinking was observed in the early morning and afternoon

hours, in both the dry and wet seasons. Previous studies have indicated that buffaloes drink only

once a day (Sinclair, 1977). Winterbach and Bothma (1998) found that African buffaloes drink in

the early afternoon in Willem Pretoria’s Game Reserve, whereas Grimsdell and Field (1976)

found that they drink in the mid-morning in Ruwenzori National Park in Uganda. This shows

that there might be differences in the timing of drinking based on the habitat types or the

geographical locations. Feeding and resting activities of an animal fluctuate diurnally in response

to environmental factors. In the present study area, food and temperature might be the major

factors responsible for such behavioural variations of African buffaloes.

4.5. Anthropogenic activities and human–wildlife conflict

4.5.1. Socio-demographic variables

Many factors such as personal beliefs and experiences, different economic, legal, social and

ecological concerns affect the attitude of local people (Adams and Hulme, 2001). In developing

countries, education, gender, age, religions and ethnicity are important predictors of conservation

attitudes, among demographic variables (Sah and Heinen, 2001). Of the socio-demographic

factors examined in the present study area (education, age, gender, family size and religions),

education and age were important predictors of the relationship between local communities and

protected area.
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Education was an important factor in understanding the role of protected areas and conservation,

and hence influenced attitude towards conservation. The value people place for wild animals will

often depend heavily on their understanding of the value of wildlife (Mishra et al., 2003).

Finding of this research also indicated that those respondents who were educated had more

positive attitude towards conservation than those with less or no education. In the present study

area, the younger residents tended to have better education levels than the older respondents.

This might be due to the fact that the former had access to education than their counterparts who

lived in the past. The educated people have more knowledge on conservation related issues,

which could have resulted from high level of interaction at learning or educational institutions

and exposures with media. This may be attributed to high level of understanding of the

importance of wildlife conservation among the educated people as indicated by Anthony (2007).

Keane et al. (2010), Tomićević et al. (2010) and Liu et al. (2010) also reported that higher levels

of education associated with higher environmental awareness and understanding, as well as

development of positive attitude towards conservation. The role of education is a key to better

opportunities for employment, and therefore, a means for alternative livelihood, which might

also explain this result. Local people with good education level were participating not only on

agricultural activities, they were also involved in other activities such as anti-poaching (scouts),

accompanying tourists and working in local government organizations. This might reduce their

dependency on resources from the protected areas. Thus, they had less contact with Park

resources. Anthony (2007) also indicated that education provides one dimension of economic

heterogeneity through differential earning opportunities, and illiterate people are likely to harvest

more Park products than educated people. These findings concur with those at Koss Tappu

wildlife reserve in Nepal, where respondents with higher household literacy rates had positive

attitude towards the reserve (Heinen, 1993). It is also similar to the findings of Akama et al.

(1995), who have reported that as the level of education increases, the level of negative attitude

towards the reserve and conservation activities decrease. The present result, however, contradicts

with the findings from South Africa, where all the levels of education negatively influenced

conservation attitudes, mainly because users equated conservation with the prevention of access

to resources (Robertson and Lawes, 2005). There are also studies that do not show any

correlation between attitude and education. Gadd (2005) in his study found that education level

had no effect on attitudes. It can be inferred that a society with high percentage of educated
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people may have high level of awareness than those with low level of education to influence

positive attitudes. A low level of awareness regarding conservation issues and protected area

management practices with the lack of involvement of the local community in the decision

making processes and in management groups might also be important determinants of negative

attitudes of the local people at the present study area (Bitanyi et al ., 2012).

Conservation may be quite difficult in the future in areas like CCNP with poor level of education

of the community living around. Educating the public about the potential benefits associated with

a protected area can be an important tool in avoiding and resolving protected area conflicts,

especially over the long-term, and can be critical in gaining support for the establishment of a

protected area. In situations where protected areas have been established without prior public

education, consultation, or dialogue with local communities regarding the reasons for and

benefits of the area, the predictable outcome has been conflict, especially when there has been a

negative impact on local communities associated with the protected area, as evidenced from

different parts of the African continents.

As a factor, age has a significant influence on the attitude of the local people towards

conservation. Young age class showed positive attitude than adult age class. It might be due to

the fact that younger respondents were more educated than adults. Further, the older respondents

with large herd size are more dependent on Park resources for their subsistence. As a result, any

restriction on the resource use or lack of involvement in decision making can generate less

favorable attitudes. The elder respondents also felt that the Park would threaten their economy by

reducing access to expanded farming and pasture land, settlement, fuel wood collection and

extraction of forest products. They were also more likely to have been adversely affected by the

wildlife damages and restriction in their use associated with the reserve’s establishment than

younger respondents. On the other hand, the young people may not take a risk of going into the

Park to undertake Park-related activities and agreed that the extent of the protected area was

inadequate and therefore should be increased in size. Similar results were reported for older

residents in five protected areas in Tanzania; when they supported for abolition of protected

areas more than young residents (Newmark et al., 1993).
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Gender, religious affiliation, and marital status were not significant predictors of conservation

attitudes of local people in the present study area as indicated by Kaltenborn and Bjerke (2002).

It might be because of equal access to Park benefits regardless of gender and religion, and that

the costs of the protected areas have affected both gender and different religious groups.

Occupation of the respondents also had effect on their attitude. Most of the respondents mainly

depended on livestock and crop cultivation as sources of household income. Thus, respondents

who derived income from farming and livestock tended to hold negative attitude towards

conservation area. On the other hand, respondents who had other sources of income tended to be

more positive towards conservation area. Livestock holding were important predictors of the

relationship between local communities and protected area. Those with more livestock had

negative attitude towards protected areas than those with less number of livestock. People with

more cattle are more likely to interact with the protected areas through restrictive, prohibitive

and punitive laws. They are likely to be arrested and fined when found with livestock in the

protected areas. Kaltenborn et al. (1999) also noted that the negative attitude towards large

carnivores was correlated with the number of livestock which one held. The present result also

shows that large family size had a positive relationship with park dependency than small family

size. The effect on the probability of Park products utilization of increased family size is further

pronounced when the household lacks other income generation options such as formal

employment. They had also negative feelings towards conservation efforts. This is related with

the restrictions imposed by the reserve authorities in collecting Park resources. Demand for

additional farmland and pasture might be another recurring source of conflict between Park staff

and local communities in CCNP. Kgathi et al. (2004) also found a positive significant

relationship between household size and firewood consumption in Mmankgodi, Botswana.

4.5.2. Conservation-related conflicts

4.5.2.1. Livestock grazing

Protected area management, particularly in the developing world, faces many challenges. Among

these, Park–people conflicts are very serious. Restrictions imposed on resources use, crop

damage by wildlife, human injury and death caused by wildlife, livestock losses to big cats, and

exclusion of local communities in the decision making processes are some of the causes of Park–

people conflicts (Heinen, 1993).Most of the local people around CCNP areas were dependent on
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subsistence agriculture and livestock rearing, and their household economy depended mainly on

agricultural and livestock production. Mizutaniet al. (2012) noted that livestock constitutes a

major financial and social asset for the rural poor, particularly in Africa where it acts positively

in times of droughts and poor harvest. Among the various human activities undertaken in the

present study area, livestock grazing, firewood collection, wildfire, hunting, and farming had the

greatest impacts on biodiversity in CCNP. Grazing was the predominant anthropogenic activity

in the area. Cattle, goat, sheep, donkey and horse were the major livestock reared and provided

important source of income and nutritional supplements for the respondents. Thus, livestock

usually intensively compete with wild animals for same habitat resources, including forage and

water sources, and might have strong impacts on wildlife, their habitat and overall ecosystem

function and structure. Cleaveland et al. (2002) indicated that interactions between livestock and

wildlife populations are a key issue in livestock economies worldwide, particularly in east and

southern Africa, where many communities live in close contact with wildlife. Most of the

respondents consider the Park as their communal pasture area and they rely on the Park for

grazing and watering of their cattle, especially during the dry seasons. They did not agreed with a

ban on livestock access to the Park. It was observed that livestock encroached up to 5–10 km

inside the Park to graze and access surface water during the dry seasons. They were herded

deeper into the surrounding grasslands, riverine forest and woodlands, but in the wet season,

livestock grazing was concentrated near the settlements due to the availability of surface water

and forage resources. This dependence of local people on the resources of the Park might affect

wildlife management practices. Demeke Datiko and Afework Bekele (2011) also observed

similar problems in Nechisar National Park in Ethiopia.

Extensive livestock encroachment in the predominantly wildlife grazing zone might  lead to their

direct or indirect interactions enhancing chances for disease transmission, competition for forage

resources, and influence the habitat use of wildlife, mostly during the dry season, when resources

are limiting. For example, the mineral spring water locally known as ‘Hora’, which was used by

wildlife, especially African buffaloes and elephants, was much encroached by expanding

livestock. As a result, wild animals avoided use of ‘Hora’ during the day time. Discussions with

the local people have reveled that the mineral water has medicinal properties, and considered to

act as an appetizer, which would help to enhance milk production in cattle. As the diet of the
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cattle and the large wild herbivores were overlapping, the wild herbivores suffer from

competition by being excluded from the important forage sources due to the over exploitation of

livestock. Thus, the impact of livestock activity affects range quality for wildlife and might

reduce the potential for ecotourism by reducing the quality of wildlife viewing as indicated by

Oladeji et al. (2012). Stephens et al. (2001) also noted that the high number of livestock has

negative impact in the Bale Mountains National Park in terms of tourist attraction. The increase

in livestock numbers in the Park also resulted in the increases in livestock depredation by large

carnivores and causes conflict between local people and wildlife and also the Park managements.

4.5.2.2. Firewood extraction

According to the respondents, most of the local people used the resources of the Park. Trees were

cut for construction of houses, firewood and for livestock fences. Collections of spice/medicinal

plants were major threats to wildlife in CCNP area as noted by Giliba et al. (2011) on Meru

catchment forest reserve in Tanzania. The most used resources of the Park at the local level were

firewood. Firewood was the main source of energy for domestic purpose in the study area. The

most common method used by households to collect firewood was cutting the fell down dried

wood from the ground. However, when dried firewood is scarce, households employed other

alternative measures to ensure energy security, by cutting live trees and small medium sized

branches from trees, which have ecological impacts leading to deforestation and land

degradation. It might have also a negative impact on wildlife because trees provide a habitat for a

wide range of wildlife, and when removed, could lead to local extinctions. It might also

minimize the feeding ground and mating site of the wildlife in the Park. Some times alternative

fuel sources such as cattle dung, trees on farm and agricultural residue (crop residues) are also

used by local people, and this might help to decrease pressure on the firewood extraction from

the Park. It was observed that in some villages such as Delba, Gudumu, and Shita, household

travel longer distances (about 3 km) and spent more than two hours for firewood collection.

Those who live closer to the Park collect firewood more frequently than those who live far areas

from the Park. Field observations have revealed that women and children were the main

firewood collectors. The possible explanation for female being firewood collectors and users in

the study area appeared to be in keeping with the traditional role of women as the cook at home.

This might affect women’s participation in other socio-economic activities as well as the level of
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education of children. Collection of firewood might also affect children’s enrolment and

performance in school. The problems were more chronic in the wet season of the year. It was

frequently observed that many of the local people go to the Park area to cut trees and collect

wood during the wet seasons. They also frequently debark standing trees in the plantation to get

materials for traditional beehive building. Lack of alternative energy sources in the study area

might lead more people to depend on the reserve directly for resources. The local people had no

access to modern energy sources such as electricity, solar energy and biogas. Therefore,

firewood remains the primary source of energy and local people were heavily relied on firewood

and traditional mud stove instead of modern stoves such as kerosene and gas stoves. They also

use thatch as roofing material, traditional medicinal plants, timber for house construction and

furniture and grasses and tree fodder as livestock feeds. This dependence on the resources of the

Park might increase conflict between local people and Park staff and further might affect wildlife

management practices in the present study area.

4.5.2.3. Illegal hunting

Human population increase, encroachment, and illegal activities such as hunting in protected

areas, result in habitat loss and degradation thus influencing wildlife abundance and their

distribution (Metzger, et al., 2010 and Scholte, 2011). Illegal wildmeat hunting is a serious threat

to the conservation status of many species in Africa (Coad, 2007; Nielsen and Meilby, 2013).

Even in parts of comparatively affluent countries such as South Africa and Botswana, illegal

wildmeat hunting is a significant threat to conservation (Bushmeat Crisis in Africa, 2004). The

CCNP, like many of Africa’s protected areas, has also been under increasing pressure from

hunting. This study has reveled that illegal hunting was fueled by various factors, including the

need for wildmeat for household consumption, commercial trade in wild animal products in

order to raise income, for sale of animal body parts for quick cash income of people with few

alternative livelihood options in the study area, revenge killing and as a way to minimize human–

wildlife interactions. In addition, revenge killings of wildlife after arrests of local people were

also recorded in the present study area. Respondents reported that most illegal hunting was

fueled by human–wildlife conflicts, such as crop raiding and livestock depredation. This might

be related with the views of villagers, that hunting of problematic animals is a good way to scare

off crop raiding animals and reduce depredation of their livestock. Hunting of problematic
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animals by villagers has also been reported in Serengeti (Kaltenborn et al., 2005). Ungulates

going out of the reserve in search of palatable grazing during the rainy season when some part of

the reserve often floods, come across farms, which are very near the reserve boundary, and

hunters might take advantage of the situation under the umbrella of protecting their crops and

depredation of their livestock. The link between illegal hunting and human–wildlife conflicts

reported in this study is comparable with earlier reports from elsewhere in Africa. For example,

in eastern and southern Africa, demand for more land for agricultural and livestock production

has increased antagonism between humans and wildlife to the level of illegal hunting of problem

animals (Wilfred, 2010).

A large percentage of people interviewed admitted hunting crop raiding animals and expressed

great dissatisfaction with the Park authorities for not doing anything to prevent crop raiding and

predation of livestock. Focus group discussions also indicated that farmers around CCNP regard

hunting as one effective method to protect crop and livestock from wildlife than only guarding.

They stated that they were forced into illegal activities to protect their livelihoods, irrespective of

whether hunting is legal or not. The discussant revealed that buffaloes found outside the Park

should be killed and eaten by communities in compensation of their lost crops. This report was

also supported by Borner et al. (2007) and Skonhoft (2007), who revealed that if the local people

bear the actual cost of conservation without obtaining significant benefits from it, they will

develop negative attitude towards wildlife conservation. People who advocated hunting in the

Park have farms located near the Park edge and are consequently likely to be most affected

economically by crop raiding and depredation of livestock. This might be because their farms

were visited regularly by wild animals, due to the proximity to the Park edge and losses from

their farms had a relatively greater impact because the owners relied on a greater percentage of

the crops and livestock in order to survive. The respondents also indicated that illegal hunting is

typically more frequent in areas with poor anti-poaching enforcement and tends to be high when

food-shortages were severe. From a wildlife conservation standpoint, agriculture has the

potential for ensuring food security, and thereby reducing wildlife exploitation as indicated by Fa

et al.(2003) and Wilfred and MacColl (2010).



121

Hunting is undertaken as a means to supplement household food, for financial gain through the

sale of animal products or as retaliatory killing. The residents around CCNP area clearly

indicated that community involve in illegal use of wildlife resources, although few of the

informants denied illegal hunting of wildlife in CCNP. Respondents from Yora villages were

more reluctant to admit the presence of poaching activities in their areas. It was observed that the

respondents' fear of disclosing information and specific non-responses to sensitive questions on

illegal hunting. Likewise, some respondents seemed to provide information defending the

communities against the legal systems. This might be because poachers were afraid of being

arrested or imprisoned due to strengthened law enforcement. Respondents indicated that most

illegal hunters were local people and they used wildmeat as an alternative protein source to meat

from livestock. In some cases, wildlife is hunted specifically for body parts that are used for

traditional ceremonies or for sale. Focus group discussions have reveled animal products to be

commercially traded included ivory from African elephant, skins from species such as leopard,

lion and Colobos monkey. The respondents from Delba and Sirri villages also indicated that

illegal hunting was conducted for traditional and cultural purposes. They reported that the mane

of lion and leopard skin were used to make helmets for male dancers during the ceremonies. Big

antelopes such as bush back and buffaloes skins were used in the past for making traditional beds

for adults and mats for drying grains (maze, teff and sorghum), and were also used in the past for

making traditional bags for storage and carrying grains and the sleeping mats. Ivory was used for

making traditional dancing rings wore during the ceremonies. Some antelope horns were used as

whistles in traditional ceremonies.

Result of the present study suggests that illegal hunting was strongly related to the distance of the

village from the Park boundary. The relationship between wildlife exploitation and distance from

protected areas has also been reported in other wildmeat studies elsewhere (Coad, 2007; Smith,

2008; Nyahongo et al., 2009; Coad et al., 2010). The results of this study suggest that poaching

by people living around the Park was higher than by villagers who were far from the reserve.

Most of the study villages adjacent to CCNP were within 1-3 km of the reserve boundary. These

were the most problematic villages as far as wildlife poaching was concerned. Being closer to the

reserve might be advantageous because of easy or cost effective access to wildlife resources.

Greater distances mean increased time, effort and costs for hunters to find wildlife and transport
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meat or other wildlife products to their home or place of sale. Greater time spent in protected

areas also increases the risk of being apprehended by scouts. The result of the present study also

revealed that Park areas close to human settlements had low counts of buffalo population

compared to areas further inside the park, possibly due to illegal hunting and competition for

forage with livestock. During the study period, it was observed that large numbers of African

elephants tended to concentrate close to the Park headquarters, possibly for security reasons as

reported earlier (Balakrishnan and Ndhlovn, 1992). During field observations, the presence of

human footprints was located within the Park area, which made it impossible to distinguish

between the footprints of honey or firewood collectors and illegal hunters. Focal discussions

indicated that honey collecting was a cause for illegal hunting. It provided a legal reason to enter

the reserve, but managers and rangers complained that the majority of people were using this

permission to mask illegal activities, particularly hunting, once they were within the Park.

Poachers were typically caught when game scouts located and followed spoor. When they were

deployed in areas where poachers were known to use snares, the scouts were allocated firearms.

However, generally they were not armed due to the fear among the management of liability in

the event of a fatal interaction between scouts and illegal hunters. Field observations showed that

Park scouts were dissatisfied in their work due to inadequate salaries, equipment, training and

effectiveness of anti-poaching in CCNP. The respondents indicated that most illegal hunters

were with low levels of education and livestock ownership and in some cases, hunters enjoyed

elevated social status as a result of their profession as noted also by Brown (2007).

Illegal hunters preferred a range of animal species with different body size, from large to small-

bodied animals. African buffaloes, African elephants, water buck, bush buck, bush pig, common

warthog, leopard and lions were among the most targeted and preferred species, whereas

hippopotamus were amongst the least targeted and illegally hunted species. Differences in illegal

hunting animal preferences and targeted species might be explained by variations in the

abundances of animal species. Abundant large herbivore species were more frequently

mentioned as being preferred than less abundant species. Ndibalema and Songorwa (2007) and

Averbeck et al. (2009) have also reported that large herbivore species are the prime target for

illegal hunting. A variety of illegal hunting methods were used in the CCNP. Common hunting

methods include snare, firearms, poisoning and hunting with dogs. Snare hunting methods were
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the most commonly employed hunting method in CCNP, this might be because snares were

silent killer, easy to use, easily available hunting tools because they were constructed by local

blacksmiths from steel car springs and were produced in a range of sizes from those large enough

to catch buffaloes, to those designed to kill small antelopes. The local people also used snares

made from tree barks or from animal skins. It has been suggested that with increased law

enforcement efforts in the area, illegal hunters were likely to switch to less detectable methods

such as snaring. Snare trapping is a particularly undesirable hunting technique from a

conservation perspective. It was difficult to locate, making trapping challenging to control,

indiscriminate killer and affected most mammals including some species not generally

considered food items (Hofer et al., 2000; Fa and Brown, 2009; Muboko, 2011). Snares

occasionally injured humans. The hunting methods least reported in this study were using

poisoning, use of dogs and wildfires. Firearms were most commonly used to target large

mammals such as African elephant, African buffaloes and common warthogs. This hunting

method enabled the killing of larger game within a shorter period, therefore, economically more

profitable. Private firearm owners, some local “community police” and scouts might have been

potential sources of firearms used in illegal hunting.

In the present study area, crop loss from wildlife and livestock depredation-derived hunting was

at as a high level as the need for wildmeat. Poverty might also have been a reason for hunting

wild animals in the area. As indicated by the respondents, wildmeat was the cheapest source of

protein and it represented a crucial source of meat for the poorest households around the CCNP.

A recent study by Lindsey et al. (2011) in south-eastern Zimbabwe also reported that key drivers

of the wildmeat trade included poverty and food shortages, failure to provide benefits to

communities, inadequate investment in anti-poaching in some areas under wildlife management

and weak penalty systems that do not provide sufficient deterrents to illegal wildmeat hunters.

On the contrary, in Gabon and Equatorial Guinea, wealthier households consumed higher

proportions of wildmeat than poor households (Wilkie et al., 2005; Fa and Brown, 2009). The

result of this study also supported by other studies in Serengeti, which indicated that most local

people considered wildmeat and wildlife body parts to be a source of protein and a means of

generating income (Barnett, 2000; Campbell et al., 2001; Holmern et al., 2007; Nielsen et al.,

2013). Most of the respondents perceived that illegal hunting activities had declined in CCNP
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between the years 2006 to 2015due to increased Park protection by strengthened law

enforcement. Increasing conservation awareness and education would help to further reduce

illegal hunting and promote wildlife conservation. Most studies of illegal hunting in developing

countries commonly take the view that illegal hunting is poverty-driven. The assumption is that

alternative economic income opportunities and increasing opportunities for employment would

have a positive effect on reducing illegal hunting activities.

4.5.2.4. Wildfire

According to the results of the present study, contribution of natural fires such as those caused by

lightning is very small in comparison to the number of fires set by humans. Anthropogenic

activities such as wild honey extraction, land clearing for shifting cultivation, obtaining good

quality pasture for livestock, controlling the harm by wildlife such as snake and collection of the

fire-killed wood in the boundaries of the Park increased the occurrence of fire during the dry

seasons. The vast majority of wildfires were intentionally set for illegal hunting and extraction of

natural resources from the Park. Informants reveled that illegal hunters frequently burn areas

prior to hunting, to stimulate grass growth to attract wild games for better hunting, to make open

foot tracks for better visibility and protect themselves from wild animals. Field observation in

Park also indicated that local people practiced the production of honey through traditional means.

The source of traditional honey production was both from the natural caves and man–made

beehives. Honey collectors use many areas of the Park for traditional bee-hive hanging. But the

Park management frowned at this practice because this was presented as a source of sudden fires

that might ravage the Park. When the local people cut honey, they use fire in order to scare and

smoke out the bees to avoid the sting.

According to the local informants, the local people set fire to protect themselves and their

livestock from predator attacks. There were an increased risk of cattle loss to lion, hyenas and

leopards in tall grass and shrub vegetation. Therefore, the local people near the Park boundary

burnt heathland so that the cattle could spot lions, hyenas and leopards from far and avoid them.

Reptiles were also feared and so villagers burn to clear vegetation around the village to increase

visibility and reduce reptile habitat. Furthermore, public road users set fire around road side of

the Park to clear paths for ease of walking and visibility. Human encroachments near protected
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areas that have attributed to increase in fire occurrences were also reported for Gonarezhou

National Park, Zimbabwe (Gandiwa et al., 2013).Field observations also indicated that, during

the dry season the study area was left as a fire mosaic, with different areas burnt at different

times. Regular burning has significant ecological effects on the wildlife living in the affected

ecosystems. Some of the direct effects of fire on ecosystems fauna is immediate death, smaller

mammalian species and reptiles are burnt to death; however, other are wounded and die later due

to injuries sustained during fire occurrence in their habitat (Hassan et al., 2008; Klop and van

Goethem, 2008). In the CCNP, some animals, such as baboons, bush pigs and snake have been

recorded to have died as a result of wildfires (Park staffs, personal communication). Fire burning

also might affect the distribution of large wild herbivores such as African buffaloes and African

elephants during the late dry season. Recently burnt areas with no re-growth were avoided by

most of large mammals. However, it was also observed that buffalo herds continuously shifted

the majority of their feeding activity to those patches that were burned most recently and with re-

growth of grasses.

4.5.2.5. Illegal farming

Other anthropogenic pressure in the CCNP was agricultural activities. Focus group discussions

revealed that historically, encroachment on wildlife habitats for agricultural activities and illegal

hunting have been employed in the Park. Local community living in the surrounding area used to

encroach into the Park area for shifting cultivation and livestock grazing for a long period of time

before the establishment of the Park. Especially the people from Chebera, Sirri, Shita, Yora and

Churcura villages had been practicing illegal farming in the Park area. Human population growth

around the Park and poverty might be the main causes of clearing of new lands for agriculture

which was the most feasible strategy of increasing crop output because they had limited

alternative survival strategies which increasingly caused destruction and outright loss of some

important habitats in the Park ecosystem. This might also be related with poor performance of

agriculture and livestock production in the area. Expansion of agricultural land by clearing the

vegetation which otherwise could have been used by wildlife directly reduced habitat ranges and

availability of wildlife. One of the main consequences of the loss of habitats is the decrease in

natural resources available for wildlife. The destruction of natural vegetation around protected

areas and in some cases the total disappearance of buffer zones might force herbivore species to
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feed in cultivated fields. Field observation in CCNP indicated that the growth rate of cultivated

areas was high at the periphery of protected areas. This might also be the cause of human–

wildlife conflicts around the Park area. Increasing anthropogenic pressure, due to continuously

increasing demands for farming, grazing land and illegal hunting might reduce the availability

and quality of habitats for African buffaloes and other wildlife in the present study area. Similar

results were also reported earlier by Atickem et al. (2011), Tadesse Solomon and Kotler (2013),

Aramde Fetene et al. (2014), Mesele Admassu et al. (2014) and Ryan et al. (2015).

4.5.3. Human–wildlife conflict

Human–wildlife conflict should be recognized as one of the most critical conservation challenges

facing protected areas today. Conflicts become more intense where livestock holdings and

agriculture are an important part of rural livelihoods. Competition between rural communities

and wild animals over natural resources is more intense in developing countries, where local

human populations tend to suffer higher costs (Conover, 2002). Chhangani et al. (2008) also

noted that a wide variety of vertebrate pests come into conflict with humans in Africa. A wide

variety of different social, cultural, economic and political factors interact to create human–

wildlife conflict, and therefore no single scheme is likely to be the ‘silver bullet’ that will resolve

all the underlying problems as indicated by Anthony et al. (2010). Therefore, collecting baseline

information is a vital step in managing human–wildlife conflict (Tewodros Kumssa and Afework

Bekele, 2008). This helps to understand the timing and location of conflict, the behaviour of the

involved wildlife and the perceptions of affected stakeholders. In the present study area, a wide

range of wild animals cause problems for local people. The large wild herbivores and carnivores

were the animals representing the greatest threat to humans and responsible for the majority of

human–wildlife conflicts. Farmers also ranked rodents as number two pest next to large

herbivore pest, probably because they are least able to control them compared to the other pests

as indicated by Demeke Datiko and Afework Bekele (2013).

Crop damage and loss of livestock by wildlife were the major causes of Park–people conflict in

CCNP. For farmers living in proximity to Park boundaries, crop loss and livestock predation

represent a considerable barrier in securing a sustainable livelihood, especially crop loss as it is

closely related to food security and income. Crop damage is a particular risk to households that
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are less resourced and don’t have access to diverse sources or any source of income as indicated

by (Guinness and Taylor, 2014). Apart from economic burden, these conflicts might be

responsible for inflicting other losses and risks such as injury/death while protecting crops and

property, increased manpower for guarding crops and an increased level of risk of contracting

diseases both from wildlife and environmental factors. In the present study area, wild animal

raids variety of crops. The crop damage was mainly caused by different species per occurrence,

more than 3–4 species per night. The highest numbers of incidents of crop raiding were caused

by African elephants, African buffaloes, baboons, hippopotamus, warthog and bush pigs.

Baboons are the most destructive crop raiding animals around CCNP. They came at any time

during the day and consume whatever crop was in the field. They tended to raid fields

surrounded by large trees and rocky hillocks, which provided cover for them. These vantage

points provide them with easy escape routes and made it difficult for guards to follow them. Hill

(2000), Baranga et al. (2012), Hill and Wallace (2012) and Guinness and Taylor (2014) noted

that primates are particularly successful crop raiders due to their cooperative behaviors,

opportunistic lifestyle, non-specialized diet and omnivorous diet, and their ability to learn rapidly

and change their behavior accordingly. In addition, injuries to people mostly occur as a result of

chance contact between human and elephant, buffaloes, hippo, lion, leopards and hyena, usually

along paths to and from the dwellings, in the Park and water sources. According to the

respondents, wildlife population has increased after the establishment of the areas as a National

Park. The most probable reason might have been linked to the establishment and management

activities carried out in the last few years in the Park. Increase in wildlife populations,

particularly large herbivores and carnivores, as a result of conservation activities have also been

reported to result in increased human–wildlife conflicts (Le Bel et al., 2011).Linkie et al. (2007)

and Dickman (2010) suggested that season, variety and characteristics of crops, food availability,

distance from the Park, nearest farm or village to the Park boundary and farm protection methods

will have an impact on crop raiding by wildlife. The present investigation also revealed that the

availability, variability and type of food sources might be important factors attracting wild

animals to farmland, leading to crop raid and depredation, thus developing human–wildlife

conflicts.
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Another adverse effect of the human–wildlife conflict in CCNP was the killing of domestic

animals by predators. Livestock plays a vital role in the local economy of local people. It was an

important source of protein, income or commercial asset, savings and social standing. Therefore,

carnivores attack on livestock is a significant problem for rural populations. During the present

investigation, predators such as lion, hyena, leopard and baboon often killed domestic animals in

the area. The decline in numbers of natural prey, settlements adjacent to Park boundary and

farms around to the Park might be one of the major reasons why carnivores shifted their diets to

livestock, which were easier to capture and had limited possibilities of escape as noted by

(Mishra et al., 2003). Moreover, lion, leopard, hyenas and baboons attacked people in the area

occasionally. Local people occasionally reacted with retaliation killings of those predators,

where no distinction was made between the animal that actually caused the damage and other

non-culpable individuals. Studies elsewhere have also shown that tolerance of local communities

on predators depends on the extent of predation on their livestock (Kolowski and Holekamp,

2006). Okello and Wishitemi (2006) also indicated that if wildlife-induced damages to human

property and life are neither controlled nor compensated, negative local attitudes towards

conservation and wildlife resources become entrenched. Living alongside carnivores might have

caused a variety of additional costs aside from the direct impact of depredation, as people have to

invest more heavily in strategies such as livestock herding, guarding and predator control. The

respondents noted that the effect of carnivores had increased since the establishment of the Park.

As the number of wildlife increases around the Park, conflict may also increase. For all focal

species, most respondents disliked the animals. A desire for total elimination of hyenas and

baboons was expressed. Breitenmoser (1998) and Marker et al. (2003) have also made similar

findings especially with large carnivores. However, even if carnivores cause a problem on

livestock and human welfare, they also perform a vital role in controlling some of the wildlife

pests. For instance, leopards and lions also prey on baboons, warthogs, wild pigs, and this control

the size of their prey populations. Therefore, if the leopards and lions were to be

minimized/eliminated, herbivore pests would increase in number and would cause more damage

to crops. As a result, it is very important to recognize the pest control services these predators

provided. Crop raiding frequency and intensity and sometimes on the human welfare and

livestock damage might have caused farmers to  develop  a  negative  attitude  and  view  wildlife

as  a nuisance  rather  than  an asset.
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In the present study area, mammalian carnivores and herbivores were rarely involved in human

injure and deaths. Quigley and Herrero (2005) indicate that wild animal attacks upon humans

clearly have particularly significant impacts in terms of causing intense conflict. In most cases

deaths occurred while people were protecting their crops against raiding animals (usually at

night), when people accidentally come into close contact with the animals, especially on paths

near water at night or when people encountered injured animals such as African buffaloes whose

normal sense of caution was impaired or herding cattle, walking at night between neighboring

villages were the cause of death.

4.5.3.1. Distance of the villages from Park and human–wildlife conflict

In many parts of Africa, the conflict between local people and wildlife is one of the most serious

problems where villagers are located adjacent to nature reserves (Newark et al., 1994;

Mackenzie, 2012). The present study also showed that living in close proximity to protected

areas imposed costs such as loss of crops and livestock to wildlife, injury and death and time and

resources spent to guard wildlife. An increasing distance from the Park boundary, causes crop

raiding and predation on livestock to decreases. Human settlements and agricultural field with in

0–1km of the Park boundaries were in the high-risk zone for the damage from the Park wildlife.

In the present study, distance to the Park was strongly correlated with crop loss and depredation

risk.  For instance, in villages such as Chebera, Serri, Yora and Churchura, high levels of

predation were observed. These villages were nearer the Park than the other villages and

therefore were affected more by predators and crop loss. Similar findings were also observed in

Serengeti National Park, Tanzania (Holmern et al., 2007) and Tsavo ranches in Kenya (Patterson

et al., 2004).

Predators will take domestic ungulates when opportunity arises. The exact reasons why

carnivores prey on domestic animals are poorly understood. In some areas, it is thought that

livestock are easy prey (Maddox, 2003). Other factors, such as age and sex of the predator may

also play an important role. Many authors also recognized that when wild preys were abundant,

predators preferred them to livestock (Butler, 2000; Polisar et al., 2003). Hayward et al. (2007)

also noted that selection of livestock species corresponded to the size of the predator in

accordance with the size of their natural prey. This can also be related to the ease of capture and
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limited escape abilities of the livestock. The result of the present study shows that human–

wildlife conflicts were perceived to be prevalent in the present study area. Conflicts with wildlife

over crops, livestock predation and human safety issues were reported in all nine villages. Local

residents asserted that some populations of large herbivores and carnivores, particularly African

buffaloes, elephants, baboons, warthog, wild pig, spotted hyena, leopards and lions had

increased. These assertions were based largely on recorded increases in crop damage and

livestock depredation by large herbivores and carnivores betweenyears2012 to 2015.

4.5.3.2. Predation and season

Livestock predation usually follows seasonal patterns (Michalski et al., 2006; Holmern et al.,

2007). Seasonal changes in rainfall are linked to the intensity of predation. During the present

study, it was recorded a peak in predation/loss of most livestock during the wet season. This was

similar to what was observed in Cameroon around Waza National Park (Bauer, 2003) and Tsavo

National Park, Kenya (Patterson et al., 2004). This might be related to the variation in wild prey

dispersal with season. In addition to a good habitat cover for protection, the prey animals might

secure their food nearby and limit their movement, which minimizes exposure to predators

during the wet season. However,  during  the  dry  season,  wild  herbivores  tend  to  concentrate

near  water sources within  the protected area, where  it  is probably easier  for predators  to prey

on  them (Kays  and  Patterson,  2002).  As the wet season progresses and water is more readily

available, prey populations might disperse widely. In areas with low mean prey density, it may

be easier for predators to prey upon livestock. As a result, livestock in villages bordering the

Park become an alternate source of food. Lions mostly preyed upon adult cattle and donkeys. In

contrast, hyenas and leopards primarily killed small stock and dogs. Hyenas and leopards mostly

attacked livestock at night, whereas lions often attacked grazing livestock during the daytime.

These behaviours made lions the most vulnerable to direct retaliatory killing, although some

villages specifically targeted hyenas with poison. Human carnivore–conflict may be related with

the efficacy of livestock husbandry techniques. Husbandry techniques have a great impact on

livestock predation as indicated by (Ogada et al., 2003; Marker et al., 2005; Holmern et al.,

2007). Guarding herds and active defense are essential features of animal husbandry. Where

herdsmen are present, predation rate is generally lower than free-ranging herds (Breitenmoser,

1998). In the present study area, many of the herders were small children, reducing the
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effectiveness of predation. Dogs were reported to be efficient against serval and baboon attacks

but not against lions or caracal. Similar cases were reported from Serengeti National Park, where

hyenas killed dogs (Holmern et al., 2007; Gehring et al., 2010). Therefore, improving the

technique of livestock protection is likely to be the most viable method of conflict resolution.

4.5.3.3. Methods to control wildlife induced damages

Human–wildlife conflict is a complex problem, requiring a combination of approaches to

manage the conflict, including wildlife barriers, protecting property and removal of the specific

problem animals, but most of these are strongly site and species specific, and are not widely or

easily accessible (Norton-Griffiths and Southey, 1995; Shivik et al., 2003; IUCN, 2003; Parker

and Osborn, 2006; Gehring et al., 2010).The strategies aimed at one animal or in one location

may be ineffective in other circumstances. The farmer’s choice of these interventions depends on

a number of factors such as the presence and severity of crop damages (Bailey, 2011), the

availability of local resources and the specific type of animal causing the destruction (Weladji

and Tchamba, 2003). The local people of the present study area deployed various methods to

protect their crops and livestock from pest animals. They used repellents in the form of fire,

noise and chemicals and construction of different physical barriers, guarding, fear-provoking

stimulus such as scarecrows, beat drums and chemical repellents for deterring crop raiding

wildlife. Parker and Osborn (2006) stated that deterrents were likely to be more effective against

pest animals. This was also true in the study area.

The effectiveness of methods to prevent damage by animals remains unclear. Respondents

indicated varying views regarding the degree of effectiveness of wildlife damage control

methods. They perceived that guarding when used with other methods is quite effective and had

a low capital investment but often is tedious and time consuming. Some of the important factors

mentioned by respondents, which might play an important role in the choice of methods for

wildlife damage control, are time and cost involved. The behaviuor and preference of each pest

are quite different, however, for larger animals, guarding was the sole resort to prevent crop

losses and livestock predation in the area. Manual guarding as a most widely used crop

protection measure was also reported by Bauer (2003), Chhangani and Mohnot (2004), Ocholla

et al. (2013) and Prashanth et al. (2013). Beside the visible impacts, human–wildlife conflict has
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indirect impacts. Losses might generate other costs to household members, including an

increased need to guard fields, which creates labor bottlenecks in certain seasons, disruption of

schooling because children are needed to help guard family fields, increased risk of injury from

wildlife and increased risk of contracting diseases. Hoare (1992) and Barua et al. (2013) also

noted that human–wildlife conflict has a wide-ranging negative social impact, which includes

missed school and work, additional labour costs, loss of sleep, fear and also restriction of travel.

Plant hedges of various species and fences made of dead thorny branches were also used as

traditional barriers against most carnivores and ungulates in the present study area, but these do

not deter baboons and elephants because the fences and trenches were not strong enough in

holding these larger animals. Burrowing animals, such as warthogs, can easily breach barriers,

constructing pathways which allow access for other forms of wildlife. Watch tower and

scarecrow were very common as they were clearly visible in every field bordering the Park.

Watchtowers provided good vantage points, built around cultivated fields and increased the

farmers chances of being alerted to the presence of potentially harmful wildlife before damage

had occurred. Scarecrow was used against monkeys and birds and on some incidences in

combination with watch towers. Some farmers were trying to use beehive fences as deterrents to

keep African elephants out of crops as indicated by King et al. (2011). Moreover, as noted by

Parker and Osborn (2006), alternative crops such as ginger and chili have been encouraged in

Zimbabwe. As a result, farmers, who were considered to be in high-conflict areas, have shifted

from cultivating food crops to growing cash crops. Without properly addressing human–wildlife

conflict in the effort to conserve wildlife and their habitat, conservation efforts will lose stability

and progress, as well as the support of local communities. Developing effective and well-

targeted conservation strategies is dependent upon fully understanding the complexities of the

local situation in order to develop truly appropriate and effective solutions.

4.5.4. Attitude of local people towards wildlife

Attitudinal studies are increasingly being adopted as tools for evaluating public understanding,

acceptance and the impact of conservation interventions (Anthony, 2007; Ramakrishnan, 2007).

This is because, understanding local people attitude about conservation is the key to improve the

protected areas-people relationship if protected areas are to achieve their goals (Oli et al., 1994;

Weladji et al., 2003; Mekbeb et al., 2010). Many factors influence the conservation attitudes of
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local people positively or negatively. The magnitude of the resultant effects of each particular

factor is determined by the historical, political, ecological, socio-cultural and economic

conditions and this may call for different management interventions (Mehta and Heinen, 2001;

Ormsby and Kaplin, 2005; Ryan et al., 2015).The understanding of all these factors is important

to improve the relationship between local residents and protected areas. In the present study area,

increasing demand of the use of Park resource, wildlife imposed constraints and socio-

demographic factors (age, gender, education level, and religion and occupation) were the

possible reason in shaping local people attitudes.

The result of the present study showed that most of the respondents had positive attitude towards

the conservation area, despite the conflicts and problems encountered. They valued the areas for

their potential for tourism revenues and resource use in times of need. Respondents who

expressed value for protected areas tended to be younger and better educated, and those who had

previously received some tangible benefit from the reserve. As indicated by Adams and Hulme

(2001), Heinen and Shrivastava (2009) and Shibia (2010) benefits and costs created by protected

areas strongly influence attitudes. Tewodros Kumssa and Afework Bekele (2014) also noted that

educated and young people with access to information and awareness mostly supported the

presence of Park. Some of the respondents admitted to illegally gathering firewood, thatching

grasses, and using pasture from the Park and they felt that these resources still belonged to them.

Others also indicated that they had benefited from the Park through job opportunities, social

services such as transport during emergency cases, whereas other respondents had negative

attitudes due to frequently faced problem by wild animals, banned agricultural activities within

the Park boundaries and lack of compensation for property damage by wild animals. Similar

findings have been reported by Ormsby and Kaplin (2005), Allendorf (2007) and Nyirenda et al.

(2013); people are more likely to appreciate protected areas if benefits gained from them offset

the associated costs. Schumann et al. (2008) and Mekbeb et al. (2010) also noted that the more

benefits people receive from wildlife and conservation activities, the more positive they are

towards wildlife and conservation. On the other hand, benefits alone do not necessarily lead to

positive attitudes as noted by (Gillingham and Lee, 1999). Species which cause great damage are

not seen positively even if they also produce benefits for the human community (Schumann et

al., 2008).
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Most discussants around CCNP clearly believed that the Park’s future depended upon good

relationships between Park staff and local communities. Toward this end, many locals felt that

community relations could be improved by allowing access to traditional resources like pasture,

firewood, wild honey, key grazing area during drought and key water points. Conflicts with Park

officials due to resource extraction, strict rules on Park resources use and access were observed

during the study period, and it might generate negative attitudes to local people living around the

Park. Heinen and Shrivastava (2009) and Shibia (2010) indicated that attitudes toward the

protected area staffs and the perceptions of management practices influence local people

attitudes. Lack of awareness towards conservation issues and lack of involvement of the local

community in the decision making processes might also be important determinants of negative

attitudes toward protected areas as indicated by (Fiallo and Jacobson, 1995). Therefore,

understanding attitude of local people can produce useful information that could be incorporated

into the decision-making process and lead to resolution of conflicts between local people and

Park authorities by improving attitudes and altering behaviour of the local people.
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5. CONCLUSION AND RECOMMENDATIONS

5.1. Conclusion

Result of the present study provided information on some aspects of ecology of the African

buffaloes in CCNP. It gives baseline information for further studies on this species. The

population trend indicates that there is a significant increase in the number of African buffalo

populations in CCNP. This increase might be due to the implementation of wildlife management

and conservation measures. Park scouts were regularly patrolling the Park area to control illegal

hunting and other activities in the Park area. But, specific conclusion might not be possible on

the trends of African buffalo population, in this area in the absence of regular census carried out

in the Park.

Some of the observed changes in herd size with seasons coincided with changes in habitat use

patterns. The largest herd size was recorded during the wet season. The relatively high level of

breeding females revealed that there was high potential for increase of population of buffaloes in

CCNP. However, the observation of low percentage of claves and yearlings revealed that there

was high level of calf mortality. This may be due to high level of predation, diseases and drought

or as a result of cumulative effect of all these factors.

The distribution and utilization of different vegetation communities by the African buffaloes

could be explained in terms of seasonal changes. The present study showed that in CCNP the

buffalo adjusted its range use, herd size, activity patterns and habitat selection to the critical

environmental changes experienced in the reserve. Seasonal variation in the quality and

abundance of forage affected the habitat preference of the African buffaloes. During the dry

season, recourses were scarce and the buffaloes restricted their activities in the riverine area and

forest habitats. As the rainy season progressed, the animals are scattered over the areas, as the

resources were abundant through out the Park. It is possible to conclude that the food, water and

protection were decisive to determine the distribution of the African buffaloes in the present

study area. However, the degree of disturbance by grazing livestock, shifting cultivation and

poaching by local people seems to contribute much in their distribution.
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African buffaloes in CCNP spend more time foraging in the dry and wet seasons than any other

activity. Season had an effect on the time apportioned during foraging and resting behaviour by

African buffaloes.  They allocated more time to feeding year round, and that their overall activity

budget was more directly responsive to seasonal climate change and seasonal food distribution.

Park–people conflict was a serious challenge in CCNP. Understanding the conflict and its cause

is crucial to the development of effective conservation programmes in the Park. The result of the

study reveled that most of the local people depended on the natural resources of the Park for their

livelihoods. They collected firewood, wildhoney, medicinal plants and thatching grasses, they

poached animals, grazed cattle and farmed around and in the Park disregarding to Park laws and

legislations, as a result conflicts emerged around use of many of those resources. The effects of

these human activities in and around the Park cause habitat alteration, displacement and local

migration of wildlife species. Hunting pressure and competition of cattle with wild games for

food, water such as hot spring ‘Hora’ and space affected the distribution of ungulates in the Park.

The presence of cattle and domestic dogs might also make the Park carnivores vulnerable to

disease transmission.  Fire was a common phenomenon in the area during the dry seasons. Most

of the fire was set by local people with areas near the Park boundary. Those uncontrolled

wildfire spreaded to the protected area coupled with illegal hunting, uncontrolled expansion of

agriculture, grazing and harvesting of vegetation threatening the function of the protected area

system. Therefore, like most protected areas in Ethiopia, CCNP also faced significant challenges

in meeting human and wildlife needs. It is widely acknowledged that the future of most protected

areas depends on the degree to which local people concerns, needs, and aspirations are addressed

by conservationists. Stakeholder involvement regardless of gender, age, or economic status, from

the very beginning of a conservation effort, leads to effective plans that better assure

environmental stewardship.

Human–wildlife conflict was an increasing concern in CCNP. This might affect the livelihood of

the farmers around CCNP. Human–wildlife conflict coupled with low level education and

awareness led to an increased negative human attitude towards wildlife with potentially negative

effects for conservation. Local people close to the Park bounders were highly vulnerable to pest

animals. The measures adopted by the local farmers to prevent crop damage and livestock
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predation were traditional methods and were not effective against wildlife treats, particularly

against large herbivores and carnivores. Therefore, it was important to monitor conflict situations

over time. It would help to pinpoint where the worst conflict occurs and direct deterrent efforts to

where they are most needed. It would be also important to identify, test and validate wildlife

deterrence methods to reduce crop damage and livestock depredation. Moreover, limited number

of professionals and scouts, insufficient financial resources and lack of infrastructure and poor

logistic facility in the Park were major challenges for effective conservation activities. There was

a need to develop schemes where local people perceive tangible economic benefits they may

tolerate wildlife in their surroundings. Conservation awareness aimed at changing the attitude of

local people, provision of essential infrastructure facilities and of living condition should have

been given focus by the management of the Park and the regional governments.

Chebera Churchura National Park harbors many large mammal species, birds and other wild

animals. Therefore, it can serve as an important center for conservation of the country's wildlife

and tourist attraction area in the future. Besides its wild animal potential, the Park has impressive

landscape and crater lakes. There is a need to improve the understanding of the ecological, social

and cultural dimensions of conflict situations in the area, to mitigate anthropogenic impacts and

human–wildlife conflict in CCNP. It needs urgent action to solve the problems, otherwise the

Park will no longer act as a conservation area for the wildlife as the situation in most of the other

National Parks of the country. The findings further suggest the need to initiate long-term

monitoring to analyze trends in the incidences of human–wildlife conflicts and human impact on

the Park. Therefore, future conservation approaches in CCNP should place more emphasis on the

human dimensions of biodiversity conservation than purely scientific studies of species and

habitats in the Park. Effective management of African buffaloes and other wildlife resources can

be realized only if the current pressures on the conservation area are controlled.
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5.2. Recommendations

Based on the results and conclusion of the present study, the following recommendations are

suggested:

 Continuous long-term studies of ecological aspects should be carried out to pinpoint the

causes of the population fluctuation of the African buffaloes.

 Education is one of the factors, which have positive impact on the attitude of local

people, and knowledge of biodiversity conservation. It is necessary for Park officials in

collaboration with Regional Government and technical partners to develop environmental

awareness programs for the local people around CCNP. This could be done especially for

the youth mainly in schools and in villages, and for adults through informal educational

methods.

 Local community should be involved in all stages of conflict resolution, including

decision making, planning and management of wildlife in order to develop positive

attitude towards wildlife.

 Benefit sharing is critical in gaining local support for wildlife conservation. Therefore,

the local community should receive a share of revenues from tourist fees and from related

economic activities (e.g. tourist facilities), and also to compensate them for their wildlife

related losses.

 Through participation, alternative livelihood strategies (diversify sources of income)

should be developed to overcome the sanctions that conservation strategies will impose

on local people in terms of access to resources.

 Set up a bee-keeping association for the local people as beekeeping is a good income-

generating activity for resource-poor people, and is environmentally friendly and

sustainable with no outside resources requirements.

 Crops damaged by wildlife depend on the taste of the crops planted. The food habits of

the wildlife should be systematically studied and local communities should be

encouraged to grow unpalatable crops to wild animals. This can deter wild animals from

farmlands.
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 Strengthening law enforcement, increasing awareness and environmental education, and

developing mechanisms to reduce human–wildlife conflicts will assist in further

minimizing illegal hunting activities in the CCNP ecosystem.

 Encouragement of local inhabitants to harness other forms of biomass energy and

alternative energy source such as biogas plants and solar energy in collaboration with

conservation partners and other stakeholders in order to reduce pressure on the resources

in the Park.

 Continuous monitoring and evaluation process of human–wildlife conflicts are needed for

future conservation measures.

 As the area is large, employing additional scouts and empowering them with training and

necessary equipment for effective and regular patrolling of the Park area is very

important.

 Chebera Churchura National Park has great potential for ecotourism. Encouraging

investors for infrastructure development such as to open hotels, restaurants and lodges in

the area can attract both local and international tourists, which will benefit the Park,

villagers around and the Governments.



140

6. REFERENCES

Abaturov, B.D., Fekadu Kassaye., Kuznetsov, V.G., Mangmedov, R.M. and Petlin, E.A. (1995).
Nutritional estimate of population of some wild free-ranging African ungulates in
grassland (Nechsar National Park- Ethiopia) in dry season. Ecography 18: 164–172.

Aberham Megaze, Gurja Belay and Balakrishnan, M. (2012). Population structure and ecology
of the African buffalo (Syncerus caffer Sparrman, 1779) in Chebera Churchura National
Park, Ethiopia. Afr. J. Ecol. 51: 393–401.

Adams, W.M. and Hulme, D. (2001). If community conservation is the answer in Africa, what is
the question? Oryx 35: 193–200.

Afework Bekele and Yalden, D.W. (2013). The Mammals of Ethiopia and Eritrea. Addis Ababa
University Press, Addis Ababa.

Aiyadurai, A., Singh, N.J. and Milner-Gulland, E.J. (2010). Wildlife hunting by indigenous
tribes: a case study from Arunachal Pradesh, North-East India. Oryx 44: 564–572.

Akama, J.S., Lant, C.L. and Burnett, G.W. (1995). Conflicting attitudes toward state wildlife
conservation programs in Kenya. Soc. Nat. Res. 8: 133–144.

Akinyemi, A.F. and Kayode, I.B.  (2010). Impact of human activities on the distribution of
ungulates in Old Oyo National Park, Nigeria. J. Obeche. 28: 106–111.

Alden, P.C., Estes, R.D., Schlitter, D. and McBride, B. (1995). National Audubon Society Field
Guide to African Wildlife. Chanticleer Press, New York.

Allendorf, T.D. (2007). Residents attitudes towards three protected areas in south-western Nepal.
Biodiv. Conserv. 16: 2087–2102.

Almaz Tadesse and Masresha Fetene (1999). Biomass production and nutrient status of three
tropical range grasses in ANP. SINET: Ethiop. J. Sci. 22: 89–111.

Altmann, J. (1974). Observational study of behavior: sampling methods. Behaviour 49: 227–267.

Anderson, D.R., Burnham, K.P. and Crain, B.R. (1978). A long-linear model approach to
estimation of population size using the line transects sampling method. Ecology 59: 190–
193.

Andrade, G.S.M. and Rhodes, J.R. (2012). Protected areas and local communities: an inevitable
partnership toward successful conservation strategies? Ecol. Soc. 17: 14–21.



141

Anthony, B. (2007). The dual nature of parks: attitudes of neighbouring communities towards
Kruger National Park, South Africa. Envir. Conserv. 34: 236–245.

Anthony, B.P., Scott, P. and Antypas, A. (2010). Sitting on the fence? Policies and practices in
managing human-wildlife conflict in Limpopo province, South Africa. Conserv. Soc. 8:
225–240.

Aramde Fetene, Kumelachew Yeshitela, Prasse, R. and Hilker, T. (2014). Study of changes in
habitat type distribution and habitat structure of Nech Sar National Park, Ethiopia.
Ecologia 4: 1–15.

Archibald, S., Staver, A.C. and Levin, S.A. (2012). Evolution of human-driven fire regimes in
Africa. Proceed. Nat.  Acad. Sci. 109: 847–852.

Aremu, O.T., Onadeko, S.A., Ola-Adams, B.A. and Inah, E.I. (2007). Population parameters and
biomass of African buffalo (Syncerus caffer) in Kainji Lake National Park, Nigeria. J.
Appl. Sci. 7: 1809–1812.

ASG (Antelope Specialist Group) (1998). African Antelope Data Base. In: IUCN Red List of
Threatened Species. IUCN, Gland.

Ash, J.S. and Atkins, J. (2009). Birds of Ethiopia and Eritrea, an Atlas of Distribution.
Christopher Helm, London.

Atickem, A., Loe, L.E., Langangen, Ø., Rueness, E.K., Bekele, A. and  Stenseth, N.C. (2011).
Estimating population size and habitat suitability for Mountain Nyala in areas with
different protection status. Animal. Conserv. 14: 409–418.

Austin, Z., Smart, J.C.R., Justine Irvine, R. and White, P.C.L. (2010). Identifying conflicts and
opportunities for collaboration in the management of a wildlife resource: A mixed-
methods approach. Wildl. Res. 37: 647–657.

Averbeck, C., Apio, A., Plath, M. and Wronski, T. (2009). Hunting differentially affects mixed-
sex and bachelor herds in a gregarious ungulate, the impala (Aepyceros melampus:
Bovidae). Afr. J. Ecol. 48: 255–264.

Ayebazibwe, C., Mwiine, F.N., Tjørnehøj, K., Balinda, S.N., Muwanika, V.B., Okurut,A.R.A.,
Belsham, G.J., Normann, P., Siegismund, H.R.and Alexandersen, S. (2010). The role of



142

African buffalos (Syncerus caffer) in the maintenance of foot-and-mouth disease in
Uganda. BMC Veter. Res. 6:54–67.

Bailey, R. (2011). A study of Relationship Between Crop Damages Inflicted by the One Horned
Rhinoceros and the Defensive Responses to these Damages by the Farmers in Chitwan
National Park, Nepal. PhD. Dissertation, Simon Fraser University, Simon Fraser.

Balakrishan, M. and Essa, P.S. (1986). Habitat preference of large mammals in the
Parambikulam Wildlife Sanctuary. Karala, India. Biol. Conserv. 37: 191–200.

Balakrishnan, M. and Ndhlovu, D.E. (1992). Wildlife utilization and local people: a case study of
upper Lupande Game Management Area, Zambia. Environ. Conserv. 19: 135–144.

Balakrishnan, M. (1994). Conservation of threatened African Wildlife: Problems and prospects.
In: Tropical Ecosystems: A synthesis of Tropical Ecology and Conservation. Pp.193–
232, (Balakrishnan, M., Borgström, R. and Bie, S.W. eds.). Oxford and IBH Publishing
Company, New Delhi.

Baranga, D., Basuta, G.I., Teichroeb, J.A. and Chapman, C.A. (2012). Crop raiding patterns of
solitary and social groups of red-tailed monkeys on cocoa pods in Uganda. Trop.
Conserv. Sci. 5: 104–111.

Bar-David, S., Bar-David, I., Cross, P.C., Ryan, S.J., Knechtel, C.U. and Getz, W.M. (2009).
Methods for assessing movement path recursion with application to African buffalo in
South Africa. Ecology 90: 2467–2479.

Barnes, R.F.W. (1996). The conflict between humans and elephants in the central African
forests. Mamm. Revi. 26: 67–80.

Barnes, R. (2002). The wild meat boom and bust in West and Central Africa. Oryx 36: 236–242.

Barnett, R. (2000).Food for Thought. The utilization of wild meat in Eastern and Southern
Africa. TRAFFIC East/Southern Africa, Nairobi.

Barrett, C.B. and Arcese, P. (1998). Wildlife harvest in integrated conservation and development
projects: Linking harvest to household demand, agricultural production and
environmental shocks in the Serengeti. Land Econ. 74: 449–465.

Barua, M., Bhagwat, S.A. and Jadhav, S. (2013). The hidden dimensions of human–wildlife
conflict: Health impacts, opportunity and transaction costs. Biol. Conserv. 157: 309–316.



143

Bauer, H. (2003). Local perceptions of Waza National Park, northern Cameroon. Envir.
Conserv. 30: 175–181.

Beekman. J.H. and Prins, H.H.T. (1989). Feeding strategies of sedentary large herbivores in East-
Africa, with emphasis on the African buffalo, Syncerus caffer. Afr. J. Ecol. 27: 129–147.

Bennett, J. and Whitten, S. (2003). Duck hunting and wetland conservation: compromise or
synergy? J. Agr. Econ. 51: 161–173.

Bennitt, E. (2008). Ecology of African buffalo in the Okavango-Delta, Botswana. Online
accessed on March 5, 2012 at (htt://www.Okavango-buffalo-research-
com/Africa%20Buffalo.htm).

Bennitt, E., Bonyong, M.C.and Harris, S. (2014). Habitat selection by African buffalo (Syncerus
caffer) in response to landscape-level fluctuations in water availability on two temporal
scales. PLoS ONE 9: e101346.

Bitanyi, S., Nesje, M., Kusiluka, L.J.M., Chenyambuga, S.W. and Kaltenborn, B.P. (2012).
Awareness and perceptions of local people about wildlife hunting in western Serengeti
communities. Trop.  Conserv. Sci. 5: 208–224.

Boer, W.F. and Baquete, D.S. (1998). Natural resource use, crop damage and attitudes of rural
people in the vicinity of the Maputo elephant reserve, Mozambique. Environ. Conserv.
25: 208–218.

Boitani, L., Ciucci, P., and Raganella-Pellicioni, E. (2010). Ex-post compensation payments for
wolf predation on livestock in Italy: A tool for compensation? Wildl. Res. 37: 722–730.

Bonjour , S., Adair-Rohani, H., Wolf, J., Bruce, N.G., Mehta, S., Prüss-Ustün, A., Lahiff, M.,
Rehfuess, E.A., Mishra, V. and Smith, K.R. (2013). Solid fuel use for household cooking:
country and regional estimates for 1980-2010. Env. Heal. Persp. 121: 784 –790.

Borkowski, J. and Furubayashi, K. (1998). Seasonal and diet variation in group size among
Japanese Sika deer in different habitats. J. Zool. Lond. 245: 29–34.

Börner, J., Mendoza, A. and Vosti, S.A. (2007). Ecosystem services, agriculture and rural
poverty in the Eastern Brazilian Amazon: Interrelationships and policy prescriptions.
Ecol. Econ. 64: 356–373.



144

Botham, J.duP. (2002). Important ecological principles and conservation. In: Game Ranch
Management. Pp.6–18, (Botham, J.P .ed.). Van Schaik Publishers, Pretoria.

Bouché, P., Renaud, P., Lejeune, P., Vermeulen, C., Froment, J., Bangara, A., Fiongai, O.,
Abdoulaye, A., Abakar, R. and Fay, M. (2010). Has the final countdown to wildlife
extinction in Northern Central African Republic begun? Afr. J. Ecol. 48: 994–1003.

Brashares, J., Goldena, C., Weinbauma, K., Barrettc, C. and Okello, G. (2011). Economic and
geographic drivers of wildlife consumption in rural Africa. Proc. Natl. Acad. Sci. 108:
13931–13936.

Breitenmoser, U. (1998). Large predators in the Alps: the fall and rise of man’s competitors.
Biol. Conserv. 83: 279–289.

Brown, D. (2007). Is the Best the Enemy of the Good? Institutional and Livelihoods Perspectives
on Bushmeat Harvesting and Trade? Some Issues and Challenges, in: Anonymous
Bushmeat and Livelihoods: Wildlife Management and Poverty Reduction. Blackwell,
Oxford. 111–124pp.

Browne-Nuñez, C. and Jonker.S.A. (2008). Attitudes toward wildlife and conservation across
Africa: a review of survey research. Hum. Dimen. Wildl. 13: 47–70.

Buchholtz, C. (1990). Cattle. In: Grzimek Encyclopedia of Mammals. Vol.5. Pp.360–417,
(Parkers, P. ed.). MaGraw Hill, London.

Burnham, K.P., Andrson, D.R. and Laake, J.L. (1980). Estimation of density from line transect
sampling of biological population. Wildl. Monogr. 72: 1–202.

Bushmeat Crisis in Africa (2004). A Bloody Trade. Pan African Association of Zoos and
Aquaria, Pretoria, South Africa. Http:// www.bushmeat.org.za/article5.htm (accessed 15
April 2014).

Butler, J.R.A. (2000). The economic costs of wildlife predation on livestock in Gokwe
communal land, Zimbabwe. Afr. J. Ecol. 38: 23–30.

Butz, R.J. (2009). Traditional fire management: historical fire regimes and land use change in
pastoral East Africa. Int. J. Wildland Fire 18: 442–450.

Campbell, K., Nelson, V. and Loibooki, M. (2001). Sustainable Use of Wildland Resources:
Ecological, Economic and Social Interactions. An Analysis of Illegal Hunting of Wildlife



145

in Serengeti National Park, Tanzania. Final Technical Report, Project R7050, Natural
Resource Institute, Chatham.

Carolina, A.H. and Javier, A.S. (2001). The effect of introduced herbivores upon an endangered
tree (Beilschmiedia miersii, Lauraceae). Biol. Conserv. 98: 69–76.

Caron, A., Cross, P.C. and DuToit. J.T. (2003). Ecological implications of bovine tuberculosis in
African buffalo herds. Ecol. Appl. 13: 1338–1345.

Carpaneto, G.M., Fusari, A. and Okongo, H. (2007). Subsistence hunting and exploitation of
mammals in the Haut-Ogooué province, south-eastern Gabon. J. Anthrop. Sci. 85: 183–
193.

Chamberlan, C., Marechal. C. and Maurois. C. (1999). Estimation of the population of forest
buffalo (Syncerus caffer nanus) in Odzala National Park, Republic of Congo. Chaiers D’
Ethology 18: 295–298.

Chapman, K. (2010). Ethiopian First Wildlife Rescue, Conservation, Education Center
Launched. Online accessed on March 11 at
(htt://bigcatnews.blogspot.com/2012/ethiopias-first- wildlife rescue.html).

Chhangani, A.K. and Mohnot, S.M. (2004). Crop raid by Hanuman Langur (Semnopiihe
cuseniellus) in and around Aravallis, India and its Management. Primate Reports 69:
35–47.

Chhangani, A.K., Robbins, P. and Mohnot, S.M. (2008).  Crop  raiding  and  livestock  Predation
at  Kumbhalgarh  Wildlife Sanctuary,  Rajasthan  India.Human. Dimen. Wildl. 13: 305–
316.

Cleaveland, S., Hess, G.R., Dobson, A., Laurenson, M.K., McCallum, H.I., Roberts, M., and
Woodroffe, R. (2002). The role of pathogens in biological conservation. In: The Ecology
of Wildlife Diseases. Pp.139–150, (Hudson, P.J., Rizzoli, A., Grenfell, B.T., Heesterbeek
,H. and Dobson, A.P. eds.). Oxford University, London.

Clough, G. and Hassam, A.G. (1970). A quantitative study of daily activity of the Warthog in the
Queen Elizabeth National Park, Uganda. E. Afr. Wildl. J. 8: 19–24.

Clutton-Brock, T.H., Guinness, F.E. and Albon, S.D. (1982). Red Deer. Behaviour and Ecology
of Two Sexes. Edinburgh University Press, Edinburgh.



146

Coad, L. (2007). Bushmeat Hunting in Gabon: Socio-Economics and Hunter Behaviour. PhD.
Dissertation, Imperial College, London.

Coad, L., Abernethy, K., Balmford, A., Manic, A. A., Airey, L. and Milner-Gulland, E. J. (2010).
Distribution and use of income from bushmeat in a rural village, Central Gabon. Conserv.
Biol. 24: 1510–1518.

Conover, M. (2002). Resolving Human–wildlife Conflicts:  The Science of Wildlife Damage
Management. Lewis Publishers, New York.

Conybeare, A. (1980). Buffalo number, home range and daily movement in the Sengwa Wildlife
Research Area, Zimbabwe. S. Afr. J. Wildl. Res. 10: 89–93.

Corne´lis, D., Benhamou, S., Janeau, G., Morellet, N., Ouedraogo, M. and Visscher, M.N. (2011).
Spatiotemporal dynamics of forage and water resources shape space use of West African
savanna buffaloes. J. Mammal. 92: 1287–1297.

Cornélis, D., Melletti, M., Korte, L., Ryan, S.J., Mirabile, M., Prin, T. and Prins, H.H.T. (2014).
Species Account: African buffalo (Syncerus caffer Sparrman, 1779). In: Ecology,
Evolution and Behaviour of Wild Cattle: Implications for Conservation. Pp.326–372,
(Melleti, M. and Burton, J. eds.). Cambridge University, London.

Craigie, I.D., Baillie, J.E.M., Balmford, A., Carbone, C., Collen, B., Green, R.E. and Hutton,
J.M. (2010). Large mammal population declines in Africa’s protected areas. Biol.
Conserv. 143: 2221–2228.

Cross, P.C. (2005). Disease Invasion and Control in Structured Populations: Bovine Tuberculosis
in the Buffalo Population of the Kruger National Park. PhD. Dissertation, University of
California, Berkeley.

Cumming, D.H.M. (1975). A Field Study of the Ecology and Behavior of Warthog. Museum
Memoir. No. 7. National Museum Admia, Harare.

Damene Darota (2003). Yield Response of Bread Wheat (Triticum aestivum) to Applied Levels of
N andP Fertilizers on Nitosol of Dawor Zone, Southwetern Ethiopia. M.Sc. Thesis,
Alemaya University, Alemaya.

Dawro Zone Rural Development (2004). Forest Conservation Workshop. Bench Maji Zone
Rural Development, Mizan Teferi.



147

DeBie, S. (1991). Wildlife resources in the West African savanna. Wageningen Agricultural
University Papers 91: 1–267.

Delany, M.J. and Happlod, D.C. (1979). Ecology of African Mammals. Longmans, London.

Demeke Datiko and Afework Bekele (2011).  Population  status  and  human  impact  on  the
endangered Swayne’s hartebeest (Alcelaphus buselaphus swaynei) in Nechisar Plains,
Nechisar National Park, Ethiopia. Afr. J. Ecol. 49: 311–319.

Demeke Datiko and Afework Bekele (2013). Conservation challenge: Human-carnivore conflict
in Chebera Churchura National Park, Ethiopia. Greener J. Biol. Sci. 3: 108–115.

Dereje Woldeyohans (2006). Diversity, distribution and relative abundance of Avian species of
Chebera  Churcura  National  Park, Ethiopia. M. Sc. Thesis, Addis Ababa University,
Addis Ababa.

Dereje Yazezew, Yosef Mamo and Afework Bekele (2011). Population estimation of Menelik’s
Bushbuck (Tragelaphus scriptus meneliki, Neumann 1902) from denkoro forest proposed
National park, Northern Ethiopia. Inter. J. Ecol. Envir. Sci. 37: 1–13.

de Vos, V., Bengis, R.G., Kriek, N.P.J., Michel, A., Keet, D. F., Raath, J. P. and Huchzermeyer,
H.F. (2001). The epidemiology of tuberculosis in free-ranging African Buffalo (Syncerus
caffer) in the Kruger National Park, South Africa. Onderstepoort.  J. Vet. Res. 68: 119–
130.

Dickman, A.J. (2010). Complexities of conflict: The importance of considering social factors for
effectively resolving human–wildlife conflict. Anim. Conserv. 13: 1–9.

du Toit, J.G. (2001). Intensive Buffalo Farming: A Wildlife Management Guide. Big Five
Pharmaceutical Campany, Ltd. Onderstepoort.

du Toit, J.G. (2005). The African savanna buffalo. In: Intensive Wildlife Production in Southern
Africa. Pp78–105, (Botha, J. D. and Van Rooyen, N. eds.). Island Press, Pretoria.

Dutton, G. (1993). Aerial Survey of Wildlife in the Marromeu Complex. Report Commissioned by
Direecao  National De Plorestas of Fauna Bravia and Lomaco, Maputo.

East, R. (1996). Antelope Surveys Update. Antelope Specialist Group Report. No. 3. International
Union for Conservation of Nature and Natural Resources. Cambridge University Press,
London.



148

East, R. (1998). African Antelope Database 1999. IUCN/SSC Antelope Specialist Group. Gland
and Cambridge.

East, R. (1999). African Antelope  Database 1998. IUCN/SSC Antelope Specialist Group. Gland
and Cambridge.

Elkan, P. and Tchamba, M.N. (1995). Status and trends of some large mammals and ostriches in
Waza National Park, Cameroon. Afr. J. Ecol. 33: 366–376.

Ellis, E., Goldewijk, S., Siebert, D., Lightman, A. and Ramankutty, N. (2010). Anthropogenic
transformation of the biomes, 1700 to 2000, Glob. Ecol. Biogeogr. 19: 589–606.

Eltringham, S.K. and Woodford, M.H. (1973). The numbers and distribution of buffalo in the
Ruwenzori National Park, Uganda. E. Afr. Wildl. J. 11: 151–164.

Eltringham, S.K. (1980). A quantitative assessment of range usage by large African mammals
with particular reference to the effect of elephants on trees. Afr. J. Ecol. 18: 53–71.

Eriksen, C. (2007). Why do they burn the ‘bush’? Fire, rural livelihoods and conservation in
Zambia. Geogr. J. 173: 242–256.

Estes, R.D. (1991). The Behaviour Guide to African Mammals. University of California Press,
Berkeley.

Estes, R.D. (2012). The Behavior Guide to African Mammals: Including Hoofed Mammals,
Carnivores, Primates. 20th Edition, University of California Press, Berkeley.

Evangelista, P., Swartzinski, P.and Waltermire, R. (2007). A profile of the Mountain Nyala
(Tragelaphus buxtoni). Afr. Indaba 5: 1–47.

EWCA (Ethiopian Wildlife Conservation Authority) (2010). Gambella National Park Wildlife
Aerial Survey Census Report. Ethiopia Wildlife Conservation Authority, Addis Ababa.

Fa, J.E., Currie, D. and Meeuwig, J. (2003). Bushmeat and food security in the Congo Basin:
linkages between wildlife and people’s future. Envir. Conserv. 30: 71–78.

Fa, J.E., Ryan, S.F. and Bell, D.J. (2005). Hunting vulnerability, ecological characteristics and
harvest rates of bushmeat species in Afrotropical forests. Biodiv. Conserv. 121: 167–176.



149

Fa, J.E. and Brown, D. (2009). Impacts of hunting on mammals in African tropical moist forests:
a review and synthesis. Mamm. Revi. 39: 231–264.

Fairet, E. (2012).Vulnerability to crop-raiding: an interdisciplinary investigation in Loango
National Park, Gabon, M.Sc. Theses, Durham University, Durham.

FAO (2007). Fire Management-global Assessment 2006. FAO Forestry Paper 151, FAO, Rome.

Fiallo, E.A. and Jacobson, S.K. (1995). Local communities and protected areas, Attitudes of
rural residents towards conservation and Machalilla National Park, Ecuador. Env.
Conserv. 22: 241–249.

Field, C.R. (1975). Climate and food habitats of ungulates on Galana Ranch. E. Afr. Wildl. J. 13:
203–220.

Fischer, F. and Linsenmair, K.E. (2001). Decreases in ungulate population densities. Examples
from the Comoé National park, Ivory Coast. Biol. Conserv. 101: 131–135.

Funston, P.J., Skinner, J.D. and Dott, H.M. (1994). Seasonal variation in movement patterns,
home range and habitat selection of buffalo in a semi-arid habitat. Afr. J. Ecol. 32: 100–
114.

Furstenburg, D. (2007). Past and Present Distribution of the African Buffalo. Online accessed on
March 12, 2012 at (http://www.wildliferanching.com/content/capebuffalo-syncerus-
caffer).

Fynn, R.W.S. and Bonyongo, M.C. (2010).Functional conservation areas and the future of
Africa’swildlife. Afr. J. Ecol. 49: 175–188.

Gadd, M.E.  (2005). Conservation  outside  of  parks:  attitudes  of  local  people  in  Laikipia,
Kenya. Environ. Conserv. 32: 50–63.

Gallina, S. and Mandujano, S. (2009). Research on ecology, conservation and management of
wild ungulates in Mexico. Trop. Conserv. Sci. 2: 116–127.

Gandiwa, E. and Kativu, S. (2009). Influence of fire frequency on Colophospermum mopane and
Combretum apiculatum woodland structure and composition in northern Gonarezhou
National Park, Zimbabwe. Koedoe 51: 1–13.



150

Gandiwa, E. (2011). Preliminary assessment of illegal hunting by communities adjacent to the
northern Gonarezhou National Park, Zimbabwe. Trop. Conserv. Sci. 4: 445–467.

Gandiwa, E., Heitkönig, I.M.A., Lokhorst, A.M., Prins, H.H.T. and Leeuwis. C.  (2013). Illegal
hunting and law enforcement during a period of economic decline in Zimbabwe: a case
study of northern Gonarezhou National Park and adjacent areas. J. Nat. Conserv. 21:
133–142.

Gandiwa, E. (2013). Top-down and bottom-up control of large herbivore populations: a review
of natural and human-induced influence. Trop. Conserv. Sci. 6: 493–505.

Gandiwa, P., Gandiwa, E., Matokwe, T.B., Gwazani, R., Mashapa, C., Mubok, N. and
Mudangwe, S. (2014). Preliminary assessment of vegetation fires and their impact in
Nyanga National Park, Zimbabwe. Greener J. Biol. Sci. 4: 9–17.

Gehring, T.M., VerCauteren, K.C. and Landrey, J.C. (2010). Livestock protection dogs in the
21st century: Is an ancient tool relevant to modern conservation challenges? BioScience
60: 715–721.

Georgiadis, N.P, Kat, H, Oketch and Patton, J. (1990). Allozyme divergence within the
Bovidae. Evolution 44: 2135–2149.

Gidey Yirga, Hans, H.D, Herwig, L, Kindeya Gebrehiwot, Gebrehiwot Berhe, Tsehaye
Asmelash, Haftu Gebrehiwot and Hans, B. (2012). The ecology of large carnivores in the
highlands of northern Ethiopia. Afr. J. Ecol. 51: 78–86.

Giliba, R.A., Mafuru, C.S., Paul, M., Kayombo, C.J., Kashindye, A.M., Chirenje, L.I. and
Musamba, E.B. (2011). Human activities influencing deforestation on Meru Catchment
Forest Reserve, Tanzania. J. Hum. Ecol. 33: 17–20.

Gillingham, S and Lee, P.C. (1999). The impact of wildlife-related benefits on the conservation
attitudes of local people around the Selous Game Reserve, Tanzania. Environ. Conserv.
26: 218–228.

Gilroy, J.J. and Sutherland, W.J. (2007). Beyond ecological traps: perceptual errors and
undervalued resources. Tren. Ecol. Evol. 22: 351–356.

Girma Mengesha (2005). Diversity, Distribution, Relative Abundance, and Habitat Association of
LargerMammalian and Avian Fauna of Alatish. M.Sc. Thesis, Addis Ababa University,
Addis Ababa.



151

Girma Timer (2005). Diversity, Abundance, Distribution and Habitat Association of Large
Mammals in Chebera Churchra National Park, Ethiopia. M.Sc. Thesis, Addis Ababa
University, Addis Ababa.

Gorsich, E.E., Ezenwa, V.O., Cross P.C., Bengis, R.G. and Jolles, A.E. (2015). Context

dependent survival, fecundity and predicted population-level consequences of brucellosis

in African buffalo. J. Anim. Ecol. 84: 999-1009.

Graham, K., Beckerman, A. and Thirgood, S. (2005). Human predator-prey conflicts:
ecological correlates, prey losses and patterns of management. Biol. Conserv. 122: 159–
171.

Grey-Ross, R., Downs, C.T. and Kirkman, K. (2010). An Aassessment of illegal hunting on
farmland in KwaZulu-Natal, South Africa: Implications for Oribi (Ourebia ourebi)
conservation. S. Afr. J. Wildl. Res. 40: 43–52.

Grimsdell, J.J.R. (1973). Reproduction in the African buffalo (Syncerus caffer). E. Afr. Wildl. J.
11: 31–54.

Grimsdell, J.J.R. and Field, C.R. (1976). Grazing patterns of buffalo in the Ruwenzori National
Park, Uganda. E. Afr. Wildl. J. 14: 339–344.

Grimsdell, J.J.R. (1978). Ecological Monitoring. Handbook No. 4. African Wildlife Foundation,
Nairobi.

Guinness, S.M. and Taylor, D. (2014). Farmers’ perceptions and actions to decrease crop raiding
by forest-dwelling primates around Rwandan forest fragment. Hum. Dimen. Wildl. 19:
179–190.

Gundogdu, E. (2011). Population size, structure and behaviours of wild goat in cehennemdere
wildlife improvement area. Asia. J. Anim. Vet. Adv. 6: 555–563.

Gurung, B., Smith, J.L.D., McDougal, C., Karki, J.B. and Barlow, A. (2008). Factors associated
with human-killing tigers in Chitwan National Park, Nepal. Biol. Conserv. 141: 3069–
3078.

Hackel, J.D. (1999). Community conservation and the future of Africa’s wildlife. Conserv. Biol.
13: 726–734.



152

Halley, D.J., Vandewalle, M.E.J., Mari, M. and Taolo, C. (2002). Herd-switching and long-
distance dispersal in female African buffalo (Syncerus caffer). Afr. J. Ecol. 40: 97–99.

Halternorth, T. and Diller, H. (1980). A Field Guide to Mammals of Africa Including
Madagascar. William Collins and Co Ltd, London.

Harrison, D. (2011).  Emptying the forest: Hunting and the extirpation of wildlife from Tropical
Nature Reserves. BioScience 61: 919–924.

Hassan, S.N., Rusch, G.M., Hytteborn, H., Skarpe, C. and Kikula, I. (2008).  Effects of fire on
sward structure and grazing in western Serengeti, Tanzania. Afr. J. Ecol. 46: 174–185.

Hassan, S.N. and Rija, A.A. (2011). Fire history and management as determinant of patch
selection by foraging herbivores in western Serengeti, Tanzania. Inter. J. Biodiv. Sci.
Ecosy. Serv. Manag. 7: 122–133.

Hay, C.T., Cross, P.C. and Funston, P.J. (2008).  Trade-offs of predation and foraging explain
sexual segregation in African buffalo. J. Anim. Ecol. 77: 850–858.

Hayward, M.W., O’Brian, J. and Kerley, G.I. (2007). Carrying capacity of large African
predators: predictions and tests. Biodiv. Conserv. 139: 219–229.

Hayward, M.W. and Kerley, G.I.H. (2009). Fencing for conservation: restriction of evolutionary
potential or a riposte to threatening processes? Biol. Conserv. 142: 1–13.

Hazzah, L., Dolrenry, S., Kaplan, D. and Frank, L. (2013). The influence of park access during
drought on attitudes toward wildlife and lion killing behaviour in Maasailand, Kenya.
Environ. Conserv. 142: 1–11.

Heinen, J.T. (1993). Park people relations in Kossi Tappu Wildlife Reserve, Nepalia socio
economic analysis. Envir. Conserv. 20: 25–34.

Heinen, J.T. and Shrivastava. R.J. (2009). An analysis of conservation attitudes and awareness
around Kaziranga National Park, Assam, India: implications for conservation and
development. Pop. Env. 30: 261–274.

Heller, R., Okello, J.B.A., Siegismund, H. (2010). Can small wildlife conservancies maintain
genetically stable populations of large mammals? Evidence for increased genetic drift in
geographically restricted populations of Cape buffalo in East Africa. Mol. Ecol. 19:
1324–1334.



153

Heller, R., Brüniche-Olsen, A., Siegismund, H.R. (2012). Cape buffalo mitogenomics reveals a
Holocene shift in the African human-megafauna dynamics. Mol. Ecol. 21: 3947–3959.

Hill, C.M. (2000). Conflict of interest between people and baboons: Crop raiding in Uganda. Int.
J. Primatol. 21: 299–315.

Hill, C. M. and Wallace, G. E. (2012). Crop protection and conflict mitigation: reducing the costs
of living alongside non-human primates. Biodiv. Conserv. 21: 2569–2587.

Hillman, J.K. (1986). Bale Mountains National Park: Management Plan. Ethiopian Wildlife
Conservation Organization, Addis Ababa.

Hillman, J.K. (1993). Ethiopia: Compendium of Wildlife Conservation Information. Vol. I.
Wildlife Conservation Area. New York Zoological Society and Ethiopian Wildlife
Conservation Organization, Addis Ababa.

Hoare, R.E. (1992). The present and future use of fencing in the management of larger African
mammals. Environ. Conserv. 19: 160–164.

Hofer, H., Campbell, K.L.I., East, M.L. and Huish, S.A. (1996). The impact of game meat
hunting on target and nontarget species in the Serengeti. In: The Exploitation of Mammal
Populations. pp. 117–146, (Taylor, V.J. and Dunstone, N., eds.). Chapman and Hall,
London.

Hofer, H., Campbell, K.L., East, M.L. and Huish, S.A. (2000). Modeling the spatial distribution
of the economic costs and benefits of illegal game meat hunting in the Serengeti. Nat.
Res. Mode. 13: 151–177.

Hoffman, T.S. (2011) .The Spatial Ecology of Chacma Baboons (Papio ursinus) in the Cape
Peninsula, South Africa: Towards Improved Management and Conservation Strategies.
PhD. Dissertation. University of Cape Town, Cape Town.

Hoffman, T.S. and O'Riain, M.J. (2012). Monkey management: using spatial ecology to
understand the extent and severity of human–baboon conflict in the Cape Peninsula,
South Africa. Ecol. Soc. 17: 13–21.

Holmern, T., Nyahongo, J. and Røskaft, E. (2007). Livestock loss caused by predators outside
the Serengeti National Park, Tanzania. Biol. Conserv. 135: 534–542.



154

Hornsveld, M. (1996). Applied anatomical aspects o the African buffalo. In: Proceeding of
Symposium on the African Buffalo as Game Ranch Animal. Pp 6–20, (Penzhorn, B.L.
ed.). The Wildlife Group, South Africa Vetetinary Association, Onderstepoort.
http://www.gei.aerobaticsweb.org/Tanzania_ngorongoro.html(Online accessed on March
5, 2012).

IPCC (International Panel on Climate Change). (2012). Managing the risks of extreme events and
disasters to advance climate change adaptation. In: A Special Report of Working Groups
I and II of the Intergovernmental Panel on Climate Change. pp 342–582, (Field, C.B.,
Barros, V., Stocker,T.F., Qin, D., Dokken, D.J., Ebi, K.L., Mastrandrea, M.D., Mach,
K.J., Plattner, G.K.,  Allen, S.K., Tignor, M. and Midgley, P.M. eds.). Cambridge
University Press, Cambridge, UK, and New York, NY.

IUCN (International Union for Conservation of Nature and Natural Resources). (2000). IUCN
Red List Data of Threatened Species. Online accessed on 8 March 2014 at
(http://www.redlist.org/).

IUCN SSC (Species surivial commission) (2008). Syncerus caffer. In IUCN 2013 IUCN Red

List of Threatened Species. Version 2015.1. Online accessed on 25 March 2015, from the

IUCN website: <www.iucnredlist.org>.

IUCN (International Union for Conservation of Nature) (2003). World parks congress press
release. Retrieved November 27, 2014, from the IUCN website: <www.iucn.org>.

IUCN (2013). IUCN Red List of Threatened Species. Version 2013.2. www.iucnredlist. org,
accessed on 28 February 2015.

Jackson, P. and Nowell, K. (1996). Problems and possible solutions in management of felid
predators. J. Wildl. Res. 1: 304–314.

Jarman, P.J. and Mmaari, P.E. (1972). Seasonal distribution of large mammal population in the
Zambezi Valley. J. App. Ecol. 9: 277–293

Johannesen, A.B. (2005). Wildlife conservation policies and incentives to hunt: An empirical
analysis of illegal hunting in western Serengeti, Tanzania. Environ. Develop. Econ.
10: 271–292.

John, E.F. and Brown, D. (2009). Impacts of hunting on mammals in African tropical moist
Forests. Mamm. Rev. 39: 231–264.



155

Jolles, A.E. (2004). Disease Ecology of Tuberculosis in African Buffalo (Syncerus caffer). PhD.
Dissertation, Princeton University, Princeton.

Jolles, A.E. (2007). Population biology in Africa buffalo (Sncerus caffer) at Hluhluwe-imfolozi
Park, South Africa. Afr. J. Ecol. 45: 398–406.

Joseline, M. (2010). The Impact of Crop Raiding by Wild Animals from Bugoma Forest Reserve
on Farmers’ Livelihoods. M.sc. Thesis. Makerere University, Makerere.

Kaltenborn, B.P., Bjerke, T. and Vittersø, J. (1999). Attitudes toward large carnivores among
sheep farmers, wildlife managers, and research biologists in Norway. Hum. Dimen. Wildl.
4: 57–73.

Kaltenborn, B.P. and Bjerke, T. (2002). The relationship of general life values to attitudes toward
large carnivores. Hum. Ecol. Rev. 9: 55–61.

Kaltenborn, B.P., Nyahongo, J.W. and Tingstad, K.M. (2005). The nature of hunting around the
Western Corridor of Serengeti National Park, Tanzania. Europ. J. Wildl. Res. 51: 213–
222.

Karanth, K.K.,Gopalaswamy, A.M., DeFries, R.and Ballal, N. (2012). Assessing patterns of
human–wildlife conflicts and compensation around a Central Indian Protected Area.
PLoS One 7: e50433.

Kate, K. (2012). Possible Strategies/Practices in Reducing Wild Animal (Primate) Crop Raids in
Unprotected Areas in Hoima, District. Hoima District, Kampala.

Kays, R.W. and Patterson, B.D. (2002). Mane variation in African lions and its social
correlates. Canad. J. Zool. 80: 471–478.

Keane, A., Ramarolahy, A.A., Jones, J.P.G., Milner-Gulland, E.J. (2010). Evidence for the
effects of environmental engagement and education on knowledge of wildlife laws in
Madagascar. Conserv. Lett. 4: 55–63.

Kebede, A.T. (2009). Sustaining the Allideghi Grassland of Ethiopia: Influence of Pastoralism
and Vegetation Change. PhD. Dissertation. Utah State University, Utah State.

Kgathi, D.L., Bendsen, H., Blaike, P., Mbaiwa, J., Ngwenya, B.N. and Wilk, J. (2004). Rural
Livelihoods, Indigenous Knowledge System and Political Economy of Access to
Natural Resources in the Okavango Delta. Maun: Harry Oppenheimer Okavango
Research Centre, University of Botswana, Maun.



156

Kideghesho, J.R., Roskaft, E., Kaltenborn, B.P. and Mokiti, T.M. (2005). Serengeti shall not die:
can the ambition be sustained? Inter. J. Biodiv.  Sci. Manag. 3: 150–166.

Kideghesho, J.R., Nyahongo, J.W., Hassan, S.N., Tarimo, T.C. and Mbije, E.N. (2006). Factors
and ecological impacts of wildlife habitat destruction in the Serengeti Ecosystem in
Northern Tanzania. Afr.  J. Env. Assess . Manag. 11: 17–32.

Kimega, G.M. (2003). Unresolved human/wildlife conflict in Kenya: The source of misery and
poverty. Ecofiles, Lusaka, Zambia. http://www.ogiek.org/indepth/human-wildlife-
conflict.htm. Accessed on December 11, 2014).

King, L.K., Douglas-Hamilton, I. and Vollrath, F. (2011). Beehive fences as effective deterrents
for crop-raiding elephants: field trials in northern Kenya. Afr. J. Ecol. 49: 431–439.

Kingdon, J. (1982). East African mammals. Vo. 3. Part . C. (Bovids). Academic Press, London.

Kingdon, J. (1997). The Kingdon Field Guide to African Mammals. Hartcourt Brace and
Company Publishers, London.

Kissui, B.M. (2008). Livestock predation by lions, leopards, spotted hyenas, and their
vulnerability to retaliatory killing in the Maasai steppe, Tanzania. Anim. Conserv. 11:
422–432.

Klop, E. and van Goethem, J. (2008). Savanna fires govern community structure of ungulates in
Bénoué National Park, Cameroon. J. Trop.  Ecol. 24: 39–47.

Kock, R. (1999). Rinderpest in wild ruminants. Proceedings of Organization of African Unity
(OAU) Inter African Bureau for Animal Resources (IBAR)/African Wildlife Veterinary
Project (AWVP) Training Workshop. Nairobi.

Kolowski, J.M. and Holekamp, K.E. (2006). Spatial, temporal, and physical characteristics of
livestock depredations by large carnivores along a Kenyan reserve border. Biol. Conserv.
128: 529–541.

Korte, L.M. (2008). Variation of group size among African buffalo herds in a forest–savanna
mosaic landscape. J. Zool. 275: 229–236.

Kumara, H., Rathnakumar, S., Kumar, M.A. and Singh, M. (2012). Estimating Asian elephant,
Elephas maximus, density through distance sampling in the tropical forests of Biligiri
Rangaswamy Temple Tiger Reserve, India. Trop. Conserv. Sci. 5: 163–172.



157

Kutilek, M.J. (1979). Foraging habitat of non-migratory African ungulates in response to seasonal
rainfall.  J. Wildl. Manag. 43: 899–908.

Lamarque, F., Anderson, J., Fergusson, R., Lagrange, M., Osei Owusu, Y. and Bakker, L.
(2009). Human wildlife conflict in Africa cause, consequences and management
strategies. FAO Forestry Paper 157: 1–112.

Lamprey, R., Buhanga, E. and Omoding, J. (2003). A study of Wildlife Distributions, Wildlife
Management Systems and Options for Wildlife Based Livelihoods in Uganda. A report
for International Food Policy Research Institute/USAID. Kampala.

Larson, T.J., Rongstad, O.J. and Terbilocx, F.W. (1978). Movement and habitat use by white
tailed deer in South-central Wisconsin. J. Wildl. Mgmt. 42: 113–117.

Laubscher, L. and Hoffman, L. (2012). An overview of disease-free buffalo breeding projects
with reference to the different systems used in South Africa. Sustainability 4: 3124–3140.

Le Bel, S., Murwira, A., Mukamuri, B., Czudek, R., Taylor, R. and La Grange, M. (2011).
Human wildlife conflicts in southern Africa: riding the whirl wind in Mozambique and in
Zimbabwe. In: The Importance of Biological Interactions in the Study of Biodiversity.
Pp. 283–322, (López-Pujol, J.ed.). InTech, Croatia.

Lehner, P.N. (1996). Handbook of the Ethological Methods. Cambridge University Press,London.

Lessard, P.L., Eplattenier, R. and Norval, R. (1990). Geographical information systems studying
the epidemiology of cattle diseases caused by Theileria parva. Vet. Rec. 126: 255–262.

Leuthold, W. (1972). Home range, movements, and food of buffalo herds in Tsavo National Park.
E. Afr. Wild .J. 10: 237–243.

Lewis, J.G. (1977). Game domestication for animal production in Kenya: activity patterns of
eland, Oryx, buffaloes and zebu cattle. J. Agric. Sci. Camb. 89: 551–553.

Lewis, J.G. and Wilson, R.T. (1979). The ecology of Swayne’s hartebeest. Biol. Conserv. 15: 1–
12.

Likert, R. (1974). A method of constructing an Attitude Scale. In: Scaling: A Sourcebook for
Behavioral Scientists. pp. 233–243, (Maranell, G.M. ed.). Chicago University, Chicago.

Lindsey, P.A. and Bento, C. (2012). Illegal Hunting and the Bushmeat Trade in Central
Mozambique. A Case-study from Coutada 9, Manica Province. Zimbabwe, Harare.



158

Lindsey, P.A., Masterson, C.L., Beck, A.L. and Romañach, S. (2012). Ecological, Social and
Financial Issues Related to Fencing as a Conservation Tool in Africa. In: Fencing for
Conservation: Restriction of Evolutionary Potential or a Riposte to Threatening
Processes? Pp.215–234, (Somers, M. J. and Hayward, M. W. eds.). Springer, London.

Lindsey, P.A., Romanach, S.S. and Davies-Mostert, H.T. (2009). The importance of
conservancies for enhancing the value of game ranch land for large mammal conservation
in southern Africa. J. Zool. 277: 99–105.

Lindsey P.A., Romanach, S.S., Matema, S., Matema, C., Mupamhadzi, I. and Muvengwi, J.
(2011). Dynamics and underlying causes of illegal bushmeat trade in Zimbabwe. Oryx
45: 84–95.

Linkie, M., Dinata, Y., Nofrianto, A. and Leader-Williams, N. (2007). Patterns and perceptions
of wildlife crop raiding in and around Kerinci Seblat National Park, Sumatra. Anim.
Conserv. 10: 127–135.

Liu, Y., Stanturf, J., and Goodrick, S. (2010). Trends in global wildfire potential in a changing
climate. For. Ecol. Manag. 259: 685–697.

Loibooki, M., Hofer, H., Campbell, K.L.I. and East, M. (2002). Bushmeat hunting by
communities adjacent to Serengeti National Park: the importance of livestock ownership
and alternative sources of protein and income. Environ. Conserv. 29: 3913–98.

Lorrillière, R., Couvet, D. and Robert, A. (2012). The effects of direct and indirect constraints on
biological communities. Ecol. Model. 224: 103–110.

Macandza, V.A., Owen-Smith, N.  and Cross, P.C. (2004). Forage selection by African buffalo in
the late dry season in two landscapes. S.  Afr. J. Wildl. Res. 34: 113–121.

Mackenzie, C.A. (2012). Accruing benefit or loss from a protected area: location matters. Ecol.
Econ. 76: 119–129.

Mackenzie, C.A. and Ahabyona, P. (2012). Elephants in the garden: Financial and social costs of
crop raiding. Ecol. Econ. 75: 72–82.

Mackinnon, J., Mackinnon, K., Child, G. and Thorsol, J. (1986). Managing Protected Areas in
the Tropics. International Union for Conservation of Nature and Natural Resources,
Gland.



159

Maddox, T.M. (2003). The Ecology of Cheetahs and Other Large Carnivores in Pastoralist-
Dominated Buffer Zone. PhD. Dissertation, Lord University College, London.

Marealle, W.N., Fossa¸ Y., Holmern, T., Stokke, B. and Skaft, E. (2010). Does illegal hunting
skew Serengeti wildlife sex ratios? Wildl. Biol. 16: 419–429.

Marker, L.L., Mills, M.G. and Macdonald, D.W. (2003) Factors influencing perceptions of
conflict and tolerance towards cheetahs on Namibian farmlands.Conserv. Biol. 17:
1290–1298.

Marker, L., Dickman, A. and Schumann, M. (2005). Using livestock-guarding dogs as a
Conflict Resolution Strategy on Namibian Farms. Carniv. Dama. Prevention News
8: 28–32.

Martin, T.G., Nally, S., Burbidge, A.A., Arnall, S., Garnett, S.T., Hayward, M.W., Lumsden,
L.F., Menkhorst, P., McDonald-Madden, E.and Possingham, H.P. (2012). Acting fast
helps avoid extinction. Conserv.  Lett. 5: 274–280.

Masanja, F.G. (2014). Human population growth and wildlife extinction in Ugalla Ecosystem,
Western Tanzania. J. Sust. Devel. Stud. 5: 192–217.

Mavhunga, C.C. (2008). The Mobile Workshop: Mobility, Technology and Human Animal
Interaction in Gonarezhou (National Park), 1850-Present. PhD. Dissertation. University
of Michigan, Michigan.

Mbete, R.A., Banga-Mboko, H., Racey, P., Mfoukou-Ntsakala, A., Nganga, I., Vermeulen, C.,
Doucet, J.L.,Hornick, J.L. and Leroy, P. (2011). Household bushmeat consumption in
Brazzaville, Republic of the Congo. Trop. Conserv. Sci. 4: 187–202.

McElwee, P.D. (2010). Resource use among rural agricultural households near protected areas
in Vietnam: The social costs of conservation and implications for enforcement. Environ.
Manag. 45: 113–131.

Mehta, J.N. and Heinen, J.T. (2001). Does community-based conservation shape favorable
attitudes among locals? An empirical study from Nepal. Environ. Manag. 28: 165–177.

Mekbeb, E., Robert, J.L., Zelealem, T. and Nigel, L. (2010).'Community attitudes toward
wildlife and protected areas in Ethiopia'. Soc. Nat. Res. 23: 489–506.



160

Melaku Tefera (2011). Wildlife in Ethiopia: Endemic Large Mammals.Worl. J. Zool. 6: 108–
116.

Melletti, M., Penteriani, V. and  Boitani, L.  (2007a). Habitat preferences of the secretive forest
buffalo (Syncerus caffer nanus) in Central Africa. J. Zool. 271: 178–186.

Melletti, M., Penteriani, V., Mirabile, M. and Boitani, L. (2007b). Some behavioral aspects of
forest buffalo: From herd to individual. J. Mammal. 88: 1312–1318.

Melletti, M., Penteriani, V., Mirabile, M. and Boitani, L. (2008). Effects of habitat and season
on the grouping of forest buffalo resting places. Afr. J. Ecol. 47: 121–124.

Melletti, M., Delgado, M.M., Penteriani, V., Mirabile, M. and Boitani, L. (2010). Spatial
properties of a forest buffalo herd, and individual positioning as a response to
environmental cues and social behaviour. J. Ethol. 28: 421–428.

Mesele Admassu, Yosef Mamo and Afework Bekele. (2014). Abundance of hamadryas baboon
(Papio hamadryas hamadryas) and conflict with humans in Awash National Park,
Ethiopia. Int. J. Biodiv. Conserv. 6: 200–209.

Mesele Yihune, Afework Bekele and Zelealem Tefera (2009). Human-gelada baboon conflict in
and around the Simien Mountains National Park, Ethiopia. Afr. J. Ecol. 47: 276–282.

Meseret Ademasu (2006). History and Status of the Population of African Elephant (Loxodonta
africana Blumenbach, 1797) and Human-Elephant Conflict in Chebera Churchra
National Park, Ethiopia. M.Sc. Thesis, Addis Ababa University, Addis Ababa.

Metzger, K.L., Sinclair, A.R.E., Hilborn, R., Grant, J., Hopcraft, C. and Mduma, S.A.R. (2010).
Evaluating the protection of wildlife in parks: the case of African buffalo in Serengeti.
Biodiv. Conserv. 19: 3431–3444.

Mfunda, I.M. and Røskaft, E. (2010). Bushmeat hunting in Serengeti, Tanzania: An important
economic activity to local people. Inter. J. Biodiv. Conserv. 2: 263–272.

Michalski, F., Boulhosa, R., Faria, A. and Peres, A. (2006). Human-wildlife conflicts in a
fragmented Amazonian forest landscape: determinants of large felid depredation on
livestock. Anim. Conserv. 9: 179–188.

Michel, A.L. and Bengis, R.G. (2012). The African buffalo: a villain for inter-species spread of
infectious diseases in southern Africa. Onderstep. J. Veter. Res. 79: 453–458.



161

Mills, G. and Hes, L. (1997). The Complete Book of South African Mammals. Struik Publishers,
Cape Town.

Mishra, C., Allen, P., McCarthy, T., Madhusadan, M. and Bayarjargal, A. (2003). The role of
incentive programs in conserving the snow leopard. Conserv. Biol. 17: 1512–1520.

Mizutani, F., Kadohira, M.and Phiri, B. (2012). Livestock–wild life joint land use in dry lands of
Kenya: A case study of the Lolldaiga Hills ranch. Anim. Sci. J. 83: 510–516.

Mkpado, M. and Onuoha, C. (2008). Indigenous knowledge as sources of low input agricultural
technologies in Sub Sahara Africa: Nigerian Experience. Intern. J.  Rur. Stud. 15: 2–8.

Mloszwski, M. (1983). The Behavior and Ecology of African Buffalo. Cambridge University
Press, London.

Morrison, M.L., Marcot, B.G., Mannan, R.W. (1998). Wildlife Habitat Relationships: Concepts
and Applications. Madison.

Muboko, N. (2011). Conflict and Sustainable Development: The Case of the Great Limpopo
Transfrontier Park; Southern Africa. PhD. Dissertation. Nelson Mandela Metropolitan
University, Port Elizabeth.

Muhammed, N., Kamal, M.T., Haque, F., Chowdhury, M.S.H. and Koike, M. (2007). A study
on the Royal Bengal Tiger (Panthera tigris tigris) of the Sundarbans in Bangaladesh with
special reference to tiger-human conflict. J. Soc. Res. Dev. 4: 86–91.

Mwamidi, D., Nunow, A. and Mwasi, S. (2012). The Use of Indigenous Knowledge in
minimizing human-wildlife conflict: The case of Taita community, Kenya. Intern. J.
Curr. Res. 4: 26–30.

Naidoo, R.,Du Preez, P., Stuart-Hill, G., Jago, M. and Wegmann, M. (2012). Home on the
Range: Factors explaining partial migration of African Buffalo in a tropical environment.
PLoS One 7: e36527.

Nasi, R., Brown, D., Wilkie, E., Bennett, C., Tutin, G., van Tol, and Christophersen, T. (2008).
Conservation and Use of Wildlife-based Resources: The Bushmeat Crisis. Secretariat of
the Convention on Biological Diversity, Montreal, and Center for International
Forestry Research, Bogor.



162

Naughton-Treves, L. (1997). Farming the forest edge: Vulnerable places and people around
Kibale National Park, Uganda. Geogr. Rev. 87: 27–46.

Naughton-Treves, L. and A. Treves. A. (2005). Socio-ecological factors shaping local support
for wildlife: Crop-raiding by elephants and other wildlife in Africa. In: People and
Wildlife: Conflict or Coexistence? Pp.252–277, (Woodroffe, R., Thirgood, S. and
Rabinowitz, A. eds.). Cambridge.

Ndhlovu, D.E. and Balakrishnan, M. (1991). Large herbivores in upper Lupande Game
Management Area, Luangwa Velly, Zambia. Afr. J. Ecol. 29: 93–104.

Ndibalema, V.G. and Songorwa, A.N. (2007). Illegal meat hunting in Serengeti: dynamics in
consumption and preferences. Afr. J.  Ecol. 46: 311–319.

Newmark, W.D., Leonard, N.L., Sariko, H.I. and Gamassa, D.G. (1993). Conservation
attitudes of local people living adjacent to five protected areas in Tanzania. Biol.
Conserv. 63: 177–183.

Newmark, W.D., Manyanza, D.N., Gamassa, D.G. and Sariko, H.I. (1994). The conflict
between  wildlife  and  local  people  living  adjacent  to  protected  areas  in  Tanzania:
human density as a predictor. Conserv. Biol. 8: 249–255.

Nielsen, M.R. and Meilby, H. (2013). Determinants of compliance with hunting regulations
under joint forest management in Tanzania. S. Afr. J. Wildl. Res. 43: 120–137.

Nielsen, M.R., Jacobsen, J.B and Thorsen, B.J. (2013).Factors determining the choice of
hunting and trading bushmeat in the Kilombero Valley, Tanzania. Conserv. Biol. 45: 1–
10.

Norton-Griffiths, M. (1978). Counting Animals. Handbook Number 1. African Wildlife
Leadership Foundation, Nairobi.

Norton-Griffiths, M. and Southey, C. (1995). The opportunity costs of biodiversity conservation
in Kenya. Ecol. Econ. 12: 125–139.

Nowak, R.M. (1999). Walkers: Mammals of the World. 6th ed. The Johns Hopkins University
Press, Baltimore and London.

Nyahongo, J.W., Holmern, T., Kaltenborn, B.P. and Røskaft, E. (2009). Spatial and temporal
variation in meat and fish consumption among people in the western Serengeti, Tanzania:
the importance of migratory herbivores. Oryx 42: 258–266.



163

Nyhus, P.J.and Tilson, R. (2004). Characterizing human–tiger conflict in Sumatra, Indonesia:
implications for conservation. Oryx 38: 68–74.

Nyirenda, V.R., Chansa, W.C., Myburgh, W.J. and Reilly, B.K. (2011). Wildlife crop
depredation in the Luangwa Valley, eastern Zambia. J. Ecol. Nat. Environ. 3: 481–491.

Nyirenda, V.R., Willem, J.M., Reilly, B.K., Phiri, A.I. and Chabwela, H.N. (2013). Wildlife crop
damage valuation and conservation: conflicting perception by local farmers in the
Luangwa Valley, eastern Zambia. Int. J. Biodiv. Conserv. 5: 741–750.

Ocholla, G.O., Koske, J., Asoka, G.W., Bunyasi, M.M., Pacha, O., Omondi, S.H. and Mireri.
C. (2013). Assessment of traditional methods used by the Samburu Pastoral Community
in human wildlife conflict management.Inter. J. Human. Soc. Sci. 3: 292–302.

Ogada, M., Woodroffe, R., Oguge, N.N.  and  Frank. L.G.  (2003). Limiting depredation by
African carnivores. Conserv. Biol. 17: 1521–1530.

Ogutu, J.O., Owen-Smith, N., Piepho, H.P., Kuloba, B. and Edebe, J. (2012). Dynamics of
ungulates in relation to climatic and land use changes in an insularized African savannah
ecosystem. Biodiver  Conserv. 21: 1033–1053.

Okello, M.M. and Wishitemi, B.E.L. (2006). Principles for the establishment of community
wildlife sanctuaries for ecotourism: Lessons from Maasai Group Ranches, Kenya. Afr. J.
Bus. Econ. 1: 90–109.

Okello, M.M., Kenana, L., Maliti, H., Kiringe, J.W., Kanga, E., Warinwa, F., Bakari, S., Gichohi,
N., Ndambuki, S., Kija, H., Sitati, N., Kimutai, D., Mwita, M., Muteti, D. and Muruthi,
P. (2015). Population status and trend of water dependent grazers (buffalo and
waterbuck) in the Kenya-Tanzania borderland. Nat. Res. 6: 91–114.

Oladeji. S.O., Agbelusi, E.A. and Trevelyan, R. (2012). Anthropogenic activities threatening the
management of ecotourism resources in Old Oyo National Park, Nigeria. Ethio. J. Envir.
Studies Manag. 5: 100–110.

Oli, M.K., Taylor, I.R. and Rogers, M.E. (1994).  Snow leopard Panthera uncia predation of
livestock: an assessment of local perceptions in the Annapurna Conservation Area,
Nepal. Biol. Conserv. 68: 63–68.

.



164

Olupot, W., McNeilage, A.J. and Plumptre, A.J. (2009). An Analysis of Socioeconomics of
Bushmeat Hunting at Major Hunting Sites in Uganda. Working paper no. 38. Wildlife
Conservation Society, New York.

Ormsby, A. and Kaplin. B.A. (2005). A framework for understanding community resident
perceptions of Masoala National Park, Madagascar. Environ. Conserv. 32: 156–164.

Owen-Smith, R.N. (1982). Factor influencing the consumption of plant products by large
herbivores. In: Ecology of Tropical Savannas. Pp. 23–29, (Huniley, B.J. and Walker,
B.H. eds.). Springer-Verlag, Berlin.

Palmeira, F.B., Crawshaw, J.R., Haddad, C.M., Ferraz, K. and Verdade, L.M. (2008). Cattle
depredation by puma (Puma concolor) and jaguar (Panthera onca) in central western
Brazil. Biol. Conserv. 141: 118–125.

Parker, G.E. and Osborn, F.V.  (2006). Investigating the potential for chilli (Capsicum annuum)
to reduce human-wildlife conflict in Zimbabwe. Oryx 40: 1–4.

Patterson, B.D., Kasiki, S.M., Selempo, E. and Kays, R.W.  (2004). Livestock predation by  lions
(Panthera  leo)  and  other  carnivores on  ranches  neighboring Tsavo National  Parks,
Kenya. Biol. Conserv. 119: 507–516.

Peres, C.A. and Nascimento, H.S. (2006). Impact of game hunting by the Kayapó of southeastern
Amazonia: implications for wildlife conservation in tropical forest indigenous reserves.
Biodiv.Conserv. 15: 2627–2653.

Peterson, M.N., Birckhead, J.L., Leong, K., Peterson, M.J. and Peterson, T.R. (2010).
Rearticulating the myth of human–wildlife conflict. Conserv.  Lett. 3: 74–82.

Polisar, J., Maxit, I., Scognamillo, D., Farrell, L., Sunquist, M.E. and Eisenberg, J.F. (2003).
Jaguars, pumas, their prey base, and cattle ranching: ecological interpretations of a
management problem. Biol. Conserv. 109: 297–310.

Prashanth, P.K.M., Kumara, V. and Thirumala, S. (2013). Man–Animal conflicts in protected
areas, a case study of Gaur, BosGaurus H Smith from the Mookambika wildlife
sanctuary, Kollur, Karnataka, India. Int. J. Curr. Microbiol. App. Sci. 2: 466–475.

Prins, H.H.T. (1989). Condition changes and choices of social environment in African buffalo
bulls. Behaviour 108: 297–324.



165

Prins, H.H.T. (1996). Ecology and Behaviour of the African Buffalo: Social Inequality
andDecision-Making. Chapman and Hall, London.

Prins, H.H.T. and Sinclair, A.R.E. (2013). Syncerus caffer. In: The Mammals of Africa. pp. 326–
372, (Kingdon, J.S. and Hoffmann, M. eds.). Academic Press, Amsterdam.

Quigley, H. and Herrero, S. (2005). Characterization and prevention of attacks on humans. In:

People and Wildlife: Conflict or Coexistence? pp. 234–341, (Woodroffe, R., Thirgood, S.

and Rabinowitz, R. eds.). Cambridge University Press, Cambridge.

Ramakrishnan, P.S. (2007). Traditional forest knowledge and sustainable forestry: a north-east
India perspective. For. Ecol. Manag. 249: 91–99.

Rao M., Htun, S., Zaw T., Myint, T. (2010). Hunting, livelihoods and declining wildlife in the
Hponkanrazi Wildlife Sanctuary, North Myanmar. Envir. Manag. 46: 143–153.

Redfern, J.V., Grant, R., Biggs, H. and Getz, W.M. (2003). Surface water constraints on
herbivore foraging in the Kruger National Park. S. Afr. Ecol. 84: 2092–2107.

Robertson, J. and Lawes, M.J. (2005). User perceptions of conservation and participatory
management of iGxalingenwa forest, South Africa. Environ. Conserv. 32: 64–75.

Roy, D.P., Boschetti, L., Justice, C.O. and Ju, J. (2008). The collection 5 MODIS burned area
product global evaluation by comparison with the MODIS active fire product. Remo.
Sens. Environ. 112: 3690–3707.

Ryan, S.J. and Jordaan, W. (2005). Activity patterns of the African buffalo (Syncerus caffer) in
the Lower Sabie Region, Kruger National Park, South Africa. Koedoe 48: 117–124.

Ryan, S.J. (2006). Spatial Ecology of African Buffalo (Syncerus caffer) and Their Resources
in  Savanna Landscape. PhD. Dissertation, California University, California.

Ryan, S.J., Knechtel, C.U. and Getz, W.M. (2006). Range and habitat selection of African buffalo
in South Africa. J. Wildl. Manage. 70: 764–776.

Ryan, S.J., Knechtel, C.U. and Getz, W.M. (2007). Ecological cues, gestation length, and birth
timing in African buffalo (Syncerus caffer). Behav. Ecol. 18: 635–644.



166

Ryan, S.J., Cross, C.P., Winnie, J., Hay, C., Bowers, J. and Getz, W.M. (2012). The utility of
normalized difference vegetation index for predicting African buffalo forage quality. J.
Wild. Mgmt. 10: 397–407.

Ryan, S.J., Southworth, J., Hartter, J., Dowhaniuk, N., Fuda, R.K. and Diem, J.E. (2015).
Household level influences on fragmentation in an African park landscape. Appl. Geog.
58: 18-31.

Sah, J.P. and Heinen, J.T. (2001). Wetland resource use and conservation attitudes among
indigenous and migrant peoples in Ghodaghodi Lake area, Nepal. Environ. Conserv. 28:
345–356.

Scheibe, K.M., Robinson, T.L., Scheibe, A. and Berger, A. (2009). Variation of the phase of the
24-h activity period in different large herbivore species under European and African
conditions. Biol. Rhyh. Rese. 40: 169–179.

Schlageter, A. and Haag-Wackernagel, D. (2011). Effectiveness of solar blinkers as a means of
crop protection from wild boar damage. Crop Prot. 30: 1216–1222.

Scholte, P. (2011). Towards understanding large mammal population declines in Africa’s
protected areas: A West Central African perspective. Trop.  Conserv. Sci. 4: 1–11.

Schumann, M., Watson, L.H. and Schumann, B.D. (2008). Attitudes of Namibian commercial
farmers toward large carnivores: the influence of conservancy membership. S. Afr. J.
Wildl. Res. 38: 123–132.

Shibia, M.G. (2010). Determinants of attitudes and perceptions on resource use and management
of Marsabit National Reserve, Kenya. J. Hum. Ecol. 30: 55–62.

Shibiru Tedla (1995). Protected areas management crisis in Ethiopia. Walia 16: 56–61.

Shivik, J.A., Treves, A. and Callahun, S. (2003). Nonlethal techniques for managing predation:
primary and secondary prepellents. Conserv. Biol. 17: 1531–1537.

Sinclair, A.R.E. and Gwynne, M.D. (1972). Food selection and competition in the East African
buffalo. E. Afr. Wildl. J. 10: 77–89.

Sinclair, A.R.E. (1974). The natural regulation of buffalo population in East Africa. The food
supply as a regulatory factor and competition. J. Afr. Ecol. 12: 291–311.



167

Sinclair, A.R.E. (1977). The African Buffalo: A study Resource Limitation of Population. Chicago
University Press, Chicago, IL.

Sinclair A.R.E. and Grimsdell, J.J.R. (1982). Population Dynamics of Larger Mammals in
Relationto the Environment. African Wildlife Foundation, Nairobi.

Sitati, N.W., Walpole, M.J. and Leader-Williams, N. (2005). Factors affecting susceptibility of
farms to crop raiding by African elephants: using a predictive model to mitigate
conflict. J. Appl. Ecol. 42: 1175–1182.

Skinner, J.D. and Smithers, R.H.N. (1990). The Mammals of the South African Sub Region.
Pretoria University, Pretoria.

Skinner, J.D. and Chimimba, C.T. (2005). The Mammals of the South African Sub-Region.3rd ed.
Cambridge University Press, Cambridge.

Skonhoft, A. (2007). Economic modeling approaches for wildlife and species conservation. Ecol.
Econ. 62: 223–231.

Smit, C., Ouden, J.D. and Mueller-Schaerer. H. (2006). Unpalatable plants facilitate tree sapling
survival in wooded pastures. J. Appl. Ecol. 43: 305–312.

Smit, I.P.J. (2011). Resources driving landscape-scale distribution patterns of grazers in an
African savanna. Ecography 34: 67–74.

Smith, T.D. (1981). Line transects techniques for estimating density of porpoise schools. J. Wildl.
Mgmt. 4: 650–657.

Smith, D.A. (2008). The spatial patterns of indigenous wildlife use in western Panama:
implications for conservation management. Biol. Conserv. 141: 925–937.

Smith, E.R. and Parker, D.M. (2010). Tick communities at the expanding wildlife/cattle interface
in the Eastern Cape Province, South Africa: implications for corridor disease. J. S. Afr.
Vet. Assoc. 18: 237–240.

Smithers, R.H.E. (1983). The Mammals of the Southern African Sub Region. Pretoria University,
Pretoria.

Smitz, N., Berthouly, C., Corne´lis, D., Heller, R., Van Hooft, P. (2013). Pan-African genetic
structure in the African buffalo (Syncerus caffer): Investigating intraspecific divergence.
PLoS ONE 8: e56235.



168

Smitz, N., Cornélis, D., Chardonnet, P., Caron, A., de Garine-Wichatitsky, M., Jori, F., Mouton,
A., Latinne, A., Pigneur, L., Melletti, M., Kanapeckas, K.L., Marescaux, J., Pereira,
C.L.and Michaux, J. (2014). Genetic structure of fragmented southern populations of
African Cape buffalo (Syncerus caffer caffer). Evol. Biol. 14: 203–222.

SNNPRS Population and Statistics Bureau (2007). Regional Basic Socio-economic and
Demographic information, SNNPRS Publication, Hwassa.

Spinage. C.A. and Brown, A.B. (1988). Age determination of the West African buffalo (Syncerus
caffer) and the constancy of tooth wear. Afr. J. Ecol. 26: 221–227.

Spinage, C.A. (1998). A reply to Colchester. Oryx 33: 2–8.

Spira, C. (2014). Large Carnivores, People and Livestock in the Laikipia-Samburu Ecosystem: a
Comparative Study of Livestock Depredation across Different Land-Uses, Kenya. M.Sc.
Thesis. Imperial College, London.

Stark, M.A. (1986). Daily movement, grazing activity and diet of savannah buffalo in Benoue
National Park, Cameroon. Afr. J. Ecol. 24: 255–262.

Starkey, M. (2004). Commerce and Subsistence: The Hunting, Sale and Consumption of
Bushmeat in Gabon. Fitzwilliam College. Cambridge.

Stephens, P.A., d’Sa, C.A., Sillero-Zubiri, C., and Leader-Williams, N. (2001). Impact of
livestock and settlement on the large mammalian wildlife of Bale Mountains National
Park, southern Ethiopia. Biol. Conserv. 100: 307–322.

Stuart, C. and Stuart, T. (1997).Field Guide to the Large Mammals of Africa. Struik, Cape Town.

Stuart, C. and Stuart, T. (2000). Field Guide to the Large Mammals of Africa, Revised edition.
Struik Publishers, Cape Town.

Sutmoller, P., Thomson, G.R., Hargreaves, S.K., Foggin, C.M. and Anderson, E.C. (2000). The
foot and mouth disease risk posed by African buffalo within wildlife conservancies to the
cattle industry of Zimbabwe. Prev. Vet. Med. 44: 43–60.

Tadesse Solomon and Kotler, B.P. (2013). The impacts of humans and livestock encroachments
on the habitats of mountain nyala (Tragelaphus buxtoni) in Munessa, Ethiopia. Int. J.
Biodiv. Conserv. 5: 572–583.



169

Taylor, R.D. (1989). Buffalo and their Food Resources: The Exploitation of Kariba Lake
ShorePastures. Symposia Zoological Society London Clarendon Press, Oxford.

Tewodros Kumssa and Afework Bekele (2008). Population status and structure of the
endangered Swayne’s hartebeest Alcelaphus buselapus swaynei in Senkele Swayne’s
Heartebet Sanctuary, Ethiopia. Act. Zool. Sinica 54: 569–575.

Tewodros Kumssa and Afework Bekele (2014). Attitude and perceptions of local residents
toward the protected area of Abijata- Shalla Lakes National Park, Ethiopia. J. Ecosys.
Ecograph 4: 138–146.

Thapa, S. (2010). Effectiveness of crop protection methods against wildlife damage: A case
study of two villages at Bardia National Park, Nepal. Crop Prot. 29: 1297–1304.

Tilahun, S., Ewdwards, S. and Twolde, B.J.E. (1996). Important Bird Areas of Ethiopia. A
FirstInventory. Ethiopian Wildlife Conservation and Natural History Society
Organization, Addis Ababa.

Tomićević, J., Shannon, M.A. and Milovanović, M. (2010). Socio-economic Impacts on the
Attitudes towards Conservation of Natural Resources: Case Study from Serbia. Fore.
Pol. Econ. 12: 157–162.

Triguero-Mas, M., Olomi-Sola, M., Jha, N., Zorondo-Rodrigues, F. and Reyes-Garcia. V.
(2010). Urban and rural perceptions of protected areas: a case study in Dandeli Wildlife
Sanctuary, Western Ghats, India. Environ. Conserv. 36: 208–217.

Tshabalala, T., Dubes, S. and Lent, P.C. (2009). Seasonal variation in forages utilized by the
African buffalo (Syncerus caffer) in the succulent thicket of South Africa. Afr. J. Ecol.
48: 438–445.

Turner, W.C. (2003). Activity Patterns of Male African Buffalo. M.Sc. Thesis, University of
Witwatersrand, Johannesburg.

Turner, W.C., Jolles, A.E. and Owen-Smith, N. (2005). Alternating sexual segregation during the
mating season by male African buffalo (Syncerus caffer). J. Zool., Lond. 267: 291–299.

van der Hoek, Y.,  Lustenhouwer . I., Jeffery, K. J. and van Hooft, P. (2013). Potential effects of
prescribed savannah burning on the diet selection of forest buffalo (Syncerus caffer
nanus) in Lope´ National Park, Gabon. Afr.  J. Ecol. 51: 94–101.



170

van Hooft, W.F., Groon, A.F. and Prins, H.H.T. (2000). Microsatellite analysis of genetic
diversity in African buffalo (Syncerus caffer) population throughout Africa. Mol. Ecol.
9: 2017–2025.

van Hooft, W.F., Groon, A.F. and Prins, H.H.T. (2002). Phylogeography of the African buffalo
based on mitochondrial and Y-chromosomal Loci, Pleistocene origin and population
expansion of the Cape buffalo subspecies. Mol. Ecol. 11: 267–279.

van Hooft, P., Prins, H.H.T., Getz, W.M.,  Jolles, A.E., van Wieren, S.E., Greyling, B.J.,van
Helden, P.D. and Basto, A.D. (2010). Rain fall-driven sex-ratio genes in African buffalo
suggested by correlations between Y-chromosomal haplotype frequencies and foetal sex
ratio. BMC. Evol. Biol. 10: 106–117.

van Oudtshoorn, F. (1999). Guide to Grasses of Southern Africa. Briza, Pretoria.

Venter, J.A. and Watson, L.H. (2008). Feeding and habitat use of buffalo (Syncerus caffer
caffer) in the Nama-Karoo, South Africa. S. Afr. J. Wild. Res. 38: 42–51.

Vissher, D.R., Van Aarde, R.J. and Whyte, I. (2004). Environmental and maternal correlates of
foetal sex ratios in the African buffalo (Syncerus caffer) and savanna elephant
(Loxodonta africana). J. Zool., Lond.  246: 111–116.

Vymyslicka, P., Hejcmanova, P., Antoninova, M., Stejskalova, M. and Svitalek, J. (2010). Daily
activity pattern of the endangered Swayne's Hartebeest (Alcelaphus buselaphus swaynei
Sclater, 1892) in the Nechisar National Park, Ethiopia. Afr. J. Ecol. 49: 246–249.

Wadley, L. (2010). Were snares and traps used in the Middle Stone Age and does it matter? A
review and a case study from Sibudu, South Africa. J. Hum. Evol. 58: 179–192.

Walpole, M., Karanja, G.G., Sitati, N.W. and Leader-Williams, N. (2003). Wildlife and People:
Conflict and Conservation in Masai Mara, Kenya. International Institute for Environment
and Development, London.

Wang, S.W. and Mcdonald, D.W. (2006). Livestock predation by carnivors Jigme Singye
Wangchuck National Park, Bhutan. Biol. Conserv. 129: 558–565.

Wassie, A., Sterck, F.J., Teketay, D. and Bongers, F. (2009). Effects of livestock exclusion on
tree regeneration in church forests of Ethiopia. Fore. Ecol. Manage. 257: 765–772.



171

Watermeyer, J.P., Carroll, S.L. and Parker, D.M. (2015). Seasonal consumption of browse by the

African buffalo (Syncerus caffer) in the Thicket Biome of South Africa, Afr. J.

Ecol. 53: 599–601.

WCMC (World Conservation and Monitoring Center) (1992). Global Biodiversity Status of the
Earth’s Living Resources. Chapman and Hall, London.

WCMC (World Conservation and Monitoring Centre). (2004). Online accessed on 28 April 2014
at (http://www.wcmc.org.uk/protected-areas/data/wh/).

Weladji, R.B. and Tchamba, M.N. (2003). Conflict between people and protected areas within
the Benoue Wildlife Conservation Area, North Cameroon. Oryx 37: 72–79.

Weladji, R.B., Moe, S.R. and Vedeld, P. (2003). Stakeholder attitudes towards wildlife policy
and the Bénoué Wildlife Conservation Area, North Cameroon. Environ. Conserv. 30:
334–343.

Wenink, P.W., Goen, A.F., Roelke, M., Parker, M.E. and Prins, H.H.T. (1998). African buffalo’s
maintain high genetic diversity in the major histocamptibility complex in spite of
historically known population bottlenecks. Mol. Ecol. 7: 1315–1322.

Western, D. (1975). Water availability and its influence on the structure and dynamics of a
savanna large mammals community. E. Afr. Wild. J. 13: 265–286.

White, P.C.L. and Ward, A.I. (2010). Interdisciplinary approaches for the management of
existing and emerging human–wildlife conflicts. Wildl. Res. 37: 623–629.

WHO (World Health Organization) (2012). Household Energy Database. Available:
http://www.who.int/indoorair/health_impacts/he_database/en/index.html (accessed 2
March 2014).

Wiens, J.A., Seavy, N.E. and Jongsomjit, D. (2011). Protected areas in climate space: what will
the future bring? Biol. Conserv. 144: 2119–2125.

Wilfred, P. (2010). Towards sustainable wildlife management areas in Tanzania. Trop. Conserv.
Sci. 3: 103–116.

Wilfred, P. and MacColl, A.D. (2010).  Income sources and their relation to wildlife poaching in
Ugalla ecosystem, Western Tanzania. Afr. J. Envi. Sci. Technol. 4: 886–896.



172

Wilkie, D., Starkey, M., Abernethy, K., Nstame, E., Telfer, P. and Godoy, R. (2005). Role of
prices and wealth in consumer demand for bushmeat in Gabon, Central Africa. Conserv.
Biol. 19: 268–274.

Wilson, D.E., F.R. Cole, J.D. Nichols, R. Rudran and M. Foster. (1996). Measuring and
Monitoring Biological Diversity. Standard Methods for Mammals. Smithsonian
Institution Press, Washington D.C.

Winnie, J.A., Cross, P. and Getz, W. (2008). Habitat quality and heterogeneity influence
distribution and behavior in African buffalo (Syncerus caffer). Ecology 89: 1457–1468.

Winterbach, H.E.K. (1998). The status and distribution of Cape buffalo Syncerus caffer in
southern Africa. S.  Afr. J. Wildl. Res. 28: 82–88.

Winterbach, H.E.K. (1999). Habitat Utilization, Activity Patterns and Management of Cape
Buffalo in the Willem Pretorius Game Reserve. PhD. Dissertation, Pretoria University,
Pretoria.

Winterbach, H.E.K. and Bothma, J.P. (1998). Activity patterns of the Cape buffalo
Synceruscaffer in the Willem Pretoria’s Game reserve, Fee State. S. Afr. J. Wildl. Res.
28: 73–81.

Wondimagegnehu Tekalign and Afework Bekele (2011). Current population status of the
endangered endemic subspeciesof Swayne’s hartebeest (Alcelaphus buselaphus swaynei)
in Maze National Park, Ethiopia. SINET: Ethiop. J. Sci. 34: 39–48.

Woodroof, R. (1996). Federal Democratic Republic of Ethiopia Ministry of Water Resource.
Omo- Gibe River Basin Plan Study. Vol. 1. Mascott Publication, Moscow.

Wright, J.H. and Priston, N.E.C. (2010). Hunting and trapping in Lebialem Division, Cameroon:
bushmeat harvesting practices and human reliance. Endang. Spec. Res. 11: 1–12.

Yalden, D.W. (1983). The extent of high ground in Ethiopia compared to the rest of Africa.
SINET: Ethiop. J. Sci. 6: 35–38.

Yalden, D.W., Largen, M.J. and Kock, D. (1986). Catalogue of the mammals of Ethiopia. VI:
Perrisodactyla, Probscidea, Hyracoidea, Lagomorpha,Tulidentata, Sirenia and Cetacea.
Mont. Zool. Itall. N. S. Suppl. 21: 32–103.



173

Yalden, D.W. and Largen, M.J. (1992). The endemic mammals of Ethiopia. Mamm. Revi.22:
115–150.

Yalden, D.W., Largen, M.J. and Hillman, J.C. (1996). Catalogue of the mammals of Ethiopia and
Eritrea. 7. Revised  Checklist,  Zoogeography  and  Conservation.Trop. Zool. 9: 73–164.

Yosef Getnet (1995). Wildlife Management Problems. Trust Fund Development for Wildlife
Conservation and Protected Areas Management for Ethiopia. Addis Ababa.

Yosef Mamo and Afwork Bekele (2011). Human and livestock encroachment into the habitat of
Mountain Nyala (Tragelaphus buxtoni) in the Bale Mountains National Park, Ethiopia.
Trop. Ecol. 52: 265–273.

Yosef Mamo, Afework Bekele and Girma Mengesha (2012).Habitat use of mountain nyala
(Tragelaphus buxtoni, Lyddeker, 1911) in the Bale Mountains National Park, Ethiopia.
Int. J. Biodiv. Conserv. 4: 642–651.

Young, T.P., Palmer, T.M. and Gadd, M.E. (2005). Competition and compensation among cattle,
zebras, and elephants in a semi-arid savanna in Laikipia, Kenya. Biol. Conserv. 122:
251–259.

Zerihun Girma, Yosef Mamo and Mateos Ersado (2012). Species Composition, Distribution and
Relative Abundance of Large Mammals in and around Wondo Genet Forest Patch,
Southern Ethiopia. Asia. J. Appl. Sci. 5: 538–551.



174

7. LIST OF APPENDIXES
Appendix I. Dominant plant species in each habitat collected and identified during the

study period

Local name Family name Scientific name

Zainba Arecaceae Phoenix reclinataJacq.

Shimawula Rutaceae Teclea nobilis Del.

Unknown Fabaceae Dichrostachys cinerea (L.) Wight & Am.(1834)

Zamo Fabaceae Albizia grandibracteata Taub. (1895).

Zamo Fabaceae Albizia gummifera ( J.F.Gmel)C.A.Sm. (1930).

Unknown Fabaceae Albizia schimperiana oliv. (1871)

Unknown Fabaceae Entada abyssinicaSteud. ex ARich. (1847)

Unknown Sapindaceae Allophylus abyssinicus (Hochst).Radlekofer(189)

Tuke Rubiaceae Coffee Arabica L

Wogara Oleaceae Olea welwitschii (Knobl.) Gilg & Schellenb

AssaGgenbela Moraceae Ficus vasta Forsk.(1775)

Bota Moruwa Moraceae Ficus sur   Forsk.(1775)

Unknown Moraceae Ficus thoning Blume(1836).

Moruwa Moraceae Ficus Ovata Vahi

Atta Moraceae Ficus glumosa Del.

Glesho Genbela Bignoniaceae Terminalia brownii Fresen. Cham

Gereche Euphorbiaceae Bridelia scleroneura Mull. Arg.

Sisa Fabaceae Acacia seyal Del.(1813)

Dulo Verbenaceae Vitex doniana Swee.

Sobo Combretaceae Combretum collinum Fresen.

Unknown Combretaceae Combretum collinumVent.

Unknown Combretaceae Combrutum  paniculatum Vent

Unknown Combretaceae Terminalia brownie Fresen.

Unknown Combretaceae Combutum adengonium A.rich

Unknown Ulmaceae Celtis Africana Burm.f.

Unknown Melianthaceae Bersama abyssinica

Unknown Icacinaceae Apodytes dimidiate

Digiso Euphorbiaceae Combretum moll G. Don.

Geleshookashe Costaceae Costus sp

Lusha Gumre Tilliacae Grewia ferrugunea Hochst.



175

Unknown Tiliaceae Grewia molis Juss

Unknown Tiliaceae Grewia flavescens Juss.

Gomere Tilliaceae Grewia bicolor

Gariw Euphorbiaceae Bridelia micrantha (Hochst.) Baill

Kisho Asteraceae Aspilia monssambicensis (Oliv.)

Unknown Asteraceae Solanecio giggas (Vatke) C. Jeffrey

Unknown Asteraceae Vernonia ampla P.Hoffm

Unknown Asteraceae Vernonia amygdalina Del.

Hanchecha Phytolaccaceae Phytolacca dodecandra L Herit

Graambush Asteraceae Vernonia filigera Oliv.

Sebicha Boraginacea Ethertia cymosa Thonn.

Iterwanja Piperaceae Piper capense L.F.

Dinderata Capparidaceae Capparis erythrocarpus Isert.

Ladeya Apocynaceae Carissa spinarum L.

Anka Euphorbiaceae Croton macrastachyus Del.

Unknown Simaroubaceae Brucea antidysentrica/ J.F. Mill

Unknown Euphorbiaceae Bridelia micrantha (Hochst) Baill.

Unknown Papilionideae Erythrina abyssinica Lam.ex.DC.

Unknown Apocynaceae Carissaa edulis (Forssk.) Vahl

Kossometa Rosaceae Hagenia abyssinica (Bruce) J.F.Gmel(1791)

Ocha Myrtaceae Syzgium guineense DC.

Qale Poaceae Hyprrhenia anthistrioides

Kalicho Poaceae Panicum maximum Jacq.

Kalicho Poaceae Hyparrhenia cymbaria (L.)stapf.

Woshlange Poaceae Arundo donax L

Unknown Poaceae Oplismenus hirtellus (L.) p. Beauv.

Surra Poaceae Cynodon dactylon

Kisho Asteraceae Aspilia monssambicensis Oli

Tsersa Cyperaceae Cyperus laevigatus

Gelesho okash Zingiberaceae Aframomum alboviolaceum

Itri wanja Boraginaceae Ethretia cymosa Thonn.

Mokota Boraginaceae Cordia africana Lam.

Buloo Solanaceae Solanum incanum L.

Gerchecha Fabaceae Albizia schimperiana Oliv.
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Appendix II. Species of mammals recorded in the Chebera Churchura National Park

during the study period

Common name Scientific name

Anubis baboon Papio anubis

Gureza Colobus gureza

Vervet Monkey Cercopithecus aethiops

Bush baby Gelato senegalensis

Ground squirrels Xerus erythropus

African  elephant Loxodanta africana

African buffalo Syncerus caffer

Hippopotamus Hippoptamus amphibious

Common warthog

Waterbuck

Phacochoerus africanus

Kobus ellipsipprymus

Bushbuck Traglapus scriptuss

Bush pig Potamochoerus larvatus

Common Duiker Sylvicapra oreotragus

Golden Jackal

Caracal

Serval

Wild dog

Canis aureus

Felis caracal

Felis serval

Lycaon pictus

Honey Badger (Ratel) Mellovora capensis

African civet Civettictis civetta

White tailed mongoose Galerella flavescens

Spotted hyena Crocuta crocuta

African wildcat Felis silvestris

Leopard Panthera paradus

Lion Panthera leo

Aardvark Orycteropus afe

Porcupine Hystrix cristata
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Appendix III. Wildlife census sheet

Data sheets of buffalo population census

Name of the data collector ----------------------- Date--------------- Survey site------------

Line transect direction------------Line transect No------------Line transect length----- (km)

Altitude----------- Temperature (Co) Season-----------------. Weather condition-------------

Starting time------------------ Stopping time---------

No of
observ.

Obsev.
time

Sight distance
& angel

Sex and age categories Total Herd
size

Animal
activity

Habitat
type

Other
species

Remark

Ri Oi Am Af Sam Saf Jm Jf Un
.

Key: Ri=Sight distance  Am=Adult male  Sam= Sub adult male   Jm= Juvenile male  Or= Sight

angle  Af= Adult female  Saf= Sub adult female  Un.=Unknown
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Appendix IV. Data sheet used for diurnal activity patterns

Time of the

day

Activity patterns

Feeding Standing Lying Walking Others

activities*

0.6:00-07:00

07:00-08:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

17:00-18:00

*Others activities: Drinking, wallowing, defecating, scratching, urinating, fighting, grooming
and courting
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Appendix V. A sample household questionnaire used for the study

1. Name of respondent -------------------------

a. Sex       Male/ Female

b. Age category

≤18, 20-29, 30-39, 40-49, 50-59, >59

c. Marital status --------------------------------------

d. Family size------------------------------------------

e. Occupation------------------------------------------

f. Religion: Muslim, Orthodox, Protestant, others

g. Number of people per village---------------------

2. Residence

a. Village/Kebele-----------------------------------

b. District--------------------------------------------

c. Distance from the Park-------------------------

d. Dominant and common plants that occur in the area---------------------

e. For how long have you been a resident of this area------------?

Where were you living before moving to this place (if moved in recently) ____?

f. GPS location-------------------------------------

3. Education Level:           a. Illiterate b. Primary   c. Secondary d. Others

4. Source of income: Herding-------- Farming-------and other, specify-----------

5. If farming, type of crops,

a. ......................................., c............................., e-------------------

b. ......................................., d..............................., f. -------------------, g. others and Size of farm

land-------------

6. Do you own livestock? Yes/No, if yes

a. No. of cattle--------- d. No. of donkeys------

b. No. of sheep-------- e. Chicken -------------

c. No. of goats--------- f. Others: specify ----------------

7. Do you have grazing land? If yes; a. communal/private b. In the Park c. Grazing in your

farm  d. both

8. If in the study area, for how long they graze?
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a. 1-2 months     b. 2-4 months   c. 5-7 months   d. above 7 months

i. Do you have more livestock today than five years ago? a. Yes   b. No

9. Are you dependant on the National Park for livelihood activities?  Yes/No,  if yes, how? what?

10.  i, Where do you collect fire wood and use other resources (wood, grass)?

a. From the Park        b. Outside the Park

ii, Do you practice bush burning in the Park? Yes/no, if yes could you mention the purpose and

season of the year?

iii. Do you have practice hunting? Yes/No. If yes,

a. What is the prevalence of illegal hunting and what are the commonly used hunting methods?

b. Which wild animal species are commonly hunted illegally?

c. Hunting preferences (a, small sized wildlife, b, medium-big sized wildlife)

d. What are the main reasons for illegal hunting?

e. What strategies or mechanisms are currently in place to minimize illegal hunting?

Do you have any of the following problems because of wildlife? Yes/No

a,  Crop damage If yes, go to 11

b, Predation If yes, go to 25

c, Disease transmission (which)

d, Harassment

e, Others (specify)

A. Herbivore and crop damage

11. What kind of problems do you face because of these animals?

Animal type Crop damage Predation Threats on humans Disease

African elephant

Hippopotamus

African buffaloes

Common warthog

Bush pig

Porcupine

Vervet monkey

Anubis baboon
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12. How is the extent of damage by wildlife?

a. Very high   b. high    c. less    d. No

13. Type of damaged crop(s) by animal type

Animal type List of damaged crop(s) types

African elephant

Hippopotamus

African buffalo

Common warthog

Bush pig

Porcupine

Vervet monkey

Anubis baboon

14. Can you sort these pictures into animals that are cause major damage, minor damage or no

damage around this household, and explain why?

Animal type Damage

Major Minor No

African elephant

Hippopotamus

African buffalo

Common warthog

Bush pig

Porcupine

Vervet monkey

Anubis baboon

Others
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15. What do you think about the population status of problem herbivores since the last 5 years?

Animal type Population status

Increased Decreased The same Don't

known

African elephant

Hippopotamus

African buffalo

Common warthog

Bush pig

Porcupine

Vervet monkey

Anubis baboon

Others: specify

16. What do you think about these animals?

Animal type Attitude

No problem Like Dislike

African elephant

Hippopotamus

African buffaloes

Common warthog

Bush pig

Porcupine

Vervet monkey

Anubis baboon

Others
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17. What do you feel about the population change of these animals in the Park?

Animal type Desired population change

Increased Decreased Stay the same Don't  know

African elephant

Hippopotamus

African buffalo

Common warthog

Bush pig

Porcupine

Vervet monkey

Anubis baboon

Others

18. Which animals are the most problematic in terms of crop damage? Please rank them

a. ---------------- b. ------------- c. -------------- d. ------------- e --------------- f. ---------------

19. What is the tendency of the crop damage from time to time?

a. Increasing   b. Decreasing   c. Unknown

20. Do you get help from other sources to solve your problem? Yes...... No.........

If yes, from where do you get the help?

21. Describe the different techniques you use to control (minimize) the damage caused by pest

animals on crops.  i........................, ii........................., iii..........................

22. How do you minimize the damage?

a. Physical barriers (fence, walls)

b. Guarding (watching eyes, dogs)

c. Fear-provoking stimuli (visual, scarecrows, lighting fires)

d. Auditory: exploders and distress calls

e. Chemical repellents

23. What do  you  do when  you  find  out  that  the  crop  is  damaged  by  large herbivore pests?

a. Report to the Park offices     c. Use poison to kill predators

b. Use traps d. Kill (shoot, snares, axle and gun)

e. Others: please specify---------
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B. Carnivores and livestock predation

24. Do you have problems with these predators? Yes/No, if yes, what is problem?

25. What kind of problems do you face because of these animals?

Species Threat

large livestock Small

livestock

Chickens humans Diseases

Lion

Leopard

Wild dog

Hyena

Jackal

Caracal

Serval

Baboon

Average

26. Can you sort these pictures into animals that are a major threat, minor threat or no threat

surrounding this household, and explain why?

Species Threat

Major Minor No threat

Lion

Leopard

Wild dog

Hyena

Jackal

Caracal

Serval

Baboon

Others

27. What do think about the population status of problematic carnivore since the last 5 years?
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Animal type Population status

Increased Decreased The same No change

Lion

Leopard

Wild dog

Hyena

Jackal

Caracal

Serval

Baboon

Others: specify

28. What do you feel about the population change of these animals in the Park?

Animal type Desired population change

Increase Decrease Stay the same Don't  know

Lion

Leopard

Wild dog

Hyena

Jackal

Caracal

Serval

Baboon

Others
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29. Attitude of people towards each animal

Animal type Attitude

No problem Like Dislike

Lion

Leopard

Wild dog

Hyena

Jackal

Caracal

Serval

Baboon

Others

30. Please indicate the predator species and number of livestock you have lost in the last three

years during wet and/or dry season?

Livestock

type

Predators

Season Lion Leopard Wild dog Hyena Caracal Jackal Baboon Serval

Sheep Wet

Dry

Goat Wet

Dry

Cattle Wet

Dry

Donkeys Wet

Dry

Dog Wet

Dry

Chicken Wet

Dry

Others Wet

Dry

31. Which animals are the most problematic in terms of livestock predation?
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a. ---------------- b. -------------c. -------------- d. ------------- e--------------- f. ---------------

32. Where and when are livestock frequently attacked by carnivores in this area?

Predator Location of attack Season Time of attack

Home Forest Wet Dry Mo Md Ev Nt

Lion

Leopard

Wild dog

Hyena

Jackal

Caracal

Serval

Baboon

Others:

Specify

Mo = morning, Md = midday, Ev = evening, Nt = night

33.  What is the preferred size of livestock by predators?

34. Please, provide an estimate of predators removed over the past 3 years and methods used

Total                     Method/s used

a. Lion ------------ -------------------------

b. Leopard ------------- -------------------------

c. Hyena -------------- --------------------------

d. Jackal --------------- --------------------------

e. Wild dog --------------- --------------------------

f. Caracal --------------- --------------------------

g. Anubis baboon* --------------- --------------------------

f. Other: specify --------------- --------------------------

35.  Have  you  ever  asked  for  help  on  how  to  prevent  livestock  losses  to  predators?

Yes/No, if yes, state where assistance was sought, if no, state reasons.

36. Have you been compensated for any of your livestock killed by carnivores? Yes/No

Please explain: ________________________

37. Where do losses occur?

a. Livestock kraal---------- c. Field----------
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b. Near water--------- d. Others: please specify---------

38. What do you do when you find out that you have lost livestock to a predator?

a. Report to the Park offices      c. Use poison to kill predators

b. Use traps                                d. Kill (shoot, axe, gun)

e. Others: please specify---------

39. Do you keep a guard dog with the livestock/cattle? Yes/No. If yes, how many?

40. Why do you keep these dogs? _____________________

41. How do you minimize the loss livestock by predators?

a. Physical barriers   b. Guarding    c. Fear-provoking stimuli   d. chemical repellents

C. Attitudes and knowledge of local people to wards wildlife/park

42. Do you think that the presence of National Park benefited the community? Yes/No, if yes, in

what way? ---------------------------

43.  Are  there  any  resources  that  you  have  been  prevented  from  the  National  Park?

Yes/No, if yes, do you know the reason?  If yes, mention-------------------

44. Do you think conserving wildlife is important? Yes/No

45. Do you want to involve yourself in managing the protected areas? Yes/No, if no, why?

46. What do you think about the presence of the Park around you?

a. Like     b. Dislike       c. No idea

47. Who do you believe to be the cause of the problem? a. wildlife  b. People.

Reason out-------------------------------------

48. Do you get any benefit from the Park? Yes/No, if yes, would you mention them……?

49. Do you agree to move out, if the government arranges to you other settlement place?

Yes/No,if no, why?

50. Do you think that the National Park staffs are doing good work? Yes/No

51. What do you think the effects on your economy if there is no conservation area here?

a. Positive effect, how?    b. Negative effect, how?    c. Neutral effect

52. Do you think that livestock and wildlife can live together? Yes/No,  if yes, how?

53. Do you think the presence of people and livestock nearby the Park affect the National Park?

Yes/No, if yes, in what way?

54. Do you know mammals that occur in the Park? Yes/No, if yes, mention their name.

55. What do you expect about problems of wildlife in the future?
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a. Increasing   b. Decreasing   c. The same     d. Unknown

56. Do you know the main objective of the Park? Yes/no

57. Do you think that wild animals should be conserved? If yes, why? ----------

58. What do you think about the future of Park-people interaction? ----------------------

59. Importance of the presence of the Park to surrounding people? a, road maintenance b,

incomes from tourism c, development projects d, infrastructure

60. Your expectation about the Park management?   a,  more involvement of local people b, more

land for agriculture c, more revenue from protected areas management
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Appendix VI. A. Focus group discussion with local people and Park officials

1. In what way and what benefits have been realized until now from the Park?

2. Do you think that local people and livestock affect wildlife?  Who caused the problems?

3. How do local people and wildlife in the National Park coexist in peace and harmony?

4. To increase the local community benefits and at the same time to manage wildlife in the

National Park, what should be done?

a. By the local people?

b. By conservationist?

c. By government?

5. Is there any Human wild animals’ conflict in your area?

6. Which pest wild animals is more cause crop damage?

7. What is the main deriving cause of HWC in your area?

8. In which season the crop damage is serious and what is the reason behind?

9. How farmers protect pest wild animals from their property and how much it is effective?

9. Is there any organization participate on solving the problem of crop raiding pest wild animals?

10. Is there a shortage of farm land in your area; if yes how solve the problem?

11. Is habitat of wild animals is fragmented due to human and natural causes in your area?

12. Is there any protected forest area in your residence?

13. Is there the option of expanding farm land from Park boundary to overcome shortage of farm
land?
14. In order to bring sustainable development for both the national Park and the local
community, what do you suggest?

B. Park staff questionnaire

1. Do surrounding communities face problems? Yes No

2. If yes, what are these problems?

3.  Are you aware that local communities have rights of use of wild resources surrounding their

villages? Yes/ No

4.  If yes, do you think they are using them? Yes No

5.  If no, why is it so?

6. What have you done so far to improve their knowledge about their rights? Specify…….
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7. What kind of problems are you facing due to the local communities? (Please rank them)

(poaching, firewood collection, thatch collection, grazing, clearing forest for farm extension,

others).

8. How do you think they perceive you?

9. What do you think about the relationship between your colleagues and local people?

10.  Do you think local communities are getting any benefit from the Park? Yes No

11.  If yes, what are the benefits? If more than one, please rank them. Employment, recreation,

income from tourism, rural development, meat from culling or hunting, others (specify)
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LIST OF PLATES

Plate  1. The morphological variability of African buffaloes across its range

Note: the differences in body size, horns shape and size of the four African buffalo sub-species
a=Cape buffalo male, b= forest buffalo male, c= West African savanna buffalo male, d= Central
African savanna buffalo male
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Plate 2. Few large mammals of Chebera Churchura National Park (Photo: By Aberham Megaze)

a= African elephant, b= African buffalo, c=Hippopotamus
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Plate 3. Local people gathering firewood from the Park (Photo: By Aberham Megaze)

Plate 4. Snare-traps are difficult to locate, and can be extremely dangerous for humans (Photo:

By CCNP Staffs)
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Plate 5. Crop damaged by wildlife around the Park (Photo: By Aberham Megaze)
a–b= maize crop raided by different wild animals in Sirri village, c= sweet potato crop was
damaged by wild animals in Chebera village, d= different type of fruit raided by Anubis baboon
in Dalba village

Plate 6. Ascar sustained by a man from buffalo attack (Photo: By CCNP staff)


