
DSpace Institution

DSpace Repository http://dspace.org

Animal Genetics and Breeding Thesis and Dissertations

2019-12-24

A STUDY ON POPULATION SIZE,
HABITAT PREFERENCE AND
FEEDING ECOLOGY OF COMMON
BUSHBUCK (TRAGELAPHUS
SCRIPTUS DECULA) IN SIMIEN
MOUNTAINS NATIONAL PARK, ETHIOPIA

Fasika, Negussie

http://hdl.handle.net/123456789/10050
Downloaded from DSpace Repository, DSpace Institution’s institutional repository



 
 

 

BAHIR DAR UNIVERSITY 

COLLEGE OF AGRICUTLURE AND ENVIRONMENTAL SCIENCES 

GRADUATE PROGRAM 

 

A STUDY ON POPULATION SIZE, HABITAT PREFERENCE AND FEEDING 

ECOLOGY OF COMMON BUSHBUCK (TRAGELAPHUS SCRIPTUS DECULA) IN 

SIMIEN MOUNTAINS NATIONAL PARK, ETHIOPIA 

 

MSc Thesis 

By 

Fasika Negussie 

 

November, 2019 

Bahir Dar, Ethiopia



i 
 

 

BAHIR DAR UNIVERSITY 

COLLEGE OF AGRICULTURE AND ENVIRONMENTAL SCIENCES 

GRAGUAT PROGRAM 

A STUDY ON POPULATION SIZE, HABITAT PREFERENCE AND FEEDING 

ECOLOGY OF COMMON BUSHBUCK (TRAGELAPHUS SCRIPTUS DECULA) IN 

SIMIEN MOUNTAINS NATIONAL PARK, ETHIOPIA 

M.Sc Thesis   

By 

Fasika Negussie    

SUBMITED TO THE GRADUATE PROGRAM IN PARTIAL FULFILLMENT OF THE 

REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE (MSc) IN WILDLIFE 

CONSERVATION AND ECOTOURISM MANAGEMENT 

 

Supervisor: Eshetu Moges (PhD) 

November, 2019 

Bahir Dar, Ethiopia



ii 
 

THESIS APPROVAL SHEET 

As member of the Board of Examiners of the Master of Sciences (MSc) thesis open defense 

examination, we have read and evaluated this thesis prepared by Fasika Negussie Gebrie 

entitled “A Study on Population Size, Habitat Preference and Feeding Ecology of 

Common Bushbuck (Tragelaphus scriptus decula) in Simien Mountains National Park, 

Ethiopia.” We hereby certify that, the thesis is accepted for fulfilling the requirements for the 

award of the degree of Master of Sciences (MSc) in Wildlife Conservation and Ecotourism 

Management.  

 

 Board of Examiners  

__________________________                 _________________           _______________   

Name of External Examiner                            Signature                          Date 

_________________________                   _________________           _______________   

Name of Internal Examiner                             Signature                           Date 

__________________________                      _________________            _______________   

Name of Chair Person                                                    Signature                                Date 

 

 

 

 

 

 

 



iii 
 

DECLARATION 

This is to certify that, this thesis entitled “A Study on Population Size, Habitat Preference 

and Feeding Ecology of Common Bushbuck (Tragelaphus scriptus decula) in Simien 

Mountains National Park, Ethiopia.” Submitted in partial fulfillment of the requirements 

for the award of the degree of Master of Science in “Wildlife Conservation and Ecotourism 

Management”, to the Graduate Program of College of Agriculture and Environmental 

Sciences, Bahir Dar University, the Department of Fishery, Wetland and Wildlife 

Management done by Fasika Negussie Gebrie (ID. No BDU1018658) is an authentic work 

carried out by her under our guidance. The matter embodied in this project work has not been 

submitted earlier for award of any degree or diploma to the best of our knowledge and belief.   

 

Fasika Negussie Gebrie             ________________            _________________                

Name of the student                                         Signature                                    Date                                           

Eshetu Moges (PhD)                   ________________            __________________               

Name of major advisor                                    Signature                                      Date                          

 

 

 

 

 

 

 

 



iv 
 

ACKNOWLEDGMENTS 

First of all, thanks to almighty GOD for bring with me all the time and giving me everything 

to accomplished my work. I would like to express my deepest gratitude to my advisor Dr. 

Eshetu Moges for his unreserved guidance, supervision, professional comments and 

suggestions given for me since the beginning of the research to its completion. I also wish to 

thank Dr. Girma Eshetie and Dr. Mezgebu Ashagira for their deal to the topic, provision of 

reference materials and their advice and moral support.  

I sincerely thank the Ethiopian Wildlife Conservation Authority especially for Mr. Kumara 

Wakjira Director General, Ayelech Gugisa, Birhanie Yoseff and Asmare Tigabu for their 

great support. The Simien Mountains National Park experts, scouts and other staff members 

are also acknowledge for their support and assistance during the process of data collection, in 

particular Mr. Abebaw Azanaw for organizing the field program and allowing me to use the 

park vehicle, Yasin Swalih, Dereje Bewket, Eshetie Jejaw, Ambaye Fenta and Atirsaw 

Adugna for their support in data collection and identification of local names of the species. I 

would like to thank Daniel Birhanu the Water Land Resource Center in providing climate data 

of the study area.  

I would like also to express my deepest gratitude and appreciation to Ethiopian Wildlife 

Conservation Authority and African Wildlife Foundation to cover all the field expenses. In 

particular, Alistair Pole, John Watkin and other AWF team members in Debark office has 

played the great role in my success.  

My family has played a major role in my progress and where I am today. I want to thank my 

parents, Negussie Gebrie and Wubit Fenta for their support and encouragement during the 

course of the study and my brother Addis Negussie and Belayneh Abebe have also been 

extremely supportive and interested in what I am doing. I am also thankful Hulubante 

Negussie and Zinash Tadessie for their priceless support during the data collection. 

Finally, I would like to thank all of my friends for their support and friendship that have been 

a crucial to improve my abilities, to keep focused and productive. 

 



v 
 

DEDICATION  

This work is dedicated to my beloved brother Mr. Addis Negussie for his love, affection and 

contribution for my academic and personal advancement.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vi 
 

ACRONYMS 

ADC                              Austrian Development Cooperation 

AWF                              African Wildlife Foundation 

CSA                               Central Statistics Agency 

EWCA                           Ethiopian Wildlife Conservation Authority 

FZS                                Frankfurt Zoological Society 

GIS                                Geographic Information System 

GMP                              General Management Plan  

GPS                               Global Positioning System 

IDP                                 International Development Program 

MANOVA                      Multivariate Analysis of Variance  

SMNP                             Simien Mountains National Park 

SPSS                               Statistical Package for Social Science 

WLRC                            Water Land Resource Center 

 

 

 

 

 

 



vii 
 

ABSTRACT 

The study on Population status, structure, feeding ecology and habitat preference of common 

Bushbuck (Tragelaphus scriptus decula) in the SMNP was conducted from August 2018 to 

March 2019 which covered both wet and dry seasons. Data on population structure feeding 

ecology of common bushbuck was collected using a total count and focal sampling method. A 

total count method was used to determine the current population status. Counting was done at 

three sites which had fourteen blocks. The collected data was analyzed using descriptive 

statistics and compared with Chi-square test, Kruskal-Wallis H test, and MANOVA. A total 

number of common bushbuck in the study area was 96 and 102 during the wet and dry season, 

respectively. There was a significant difference (Z = -9.91, P = 0.00) in the number of 

individuals between wet and dry seasons. The number of common bushbuck individuals in the 

SMNP was higher in Sankaber, compared to other sites. There was no statistically a 

significant difference (    = 2.24, df = 2, P = 0.32) in number of bushbucks in different sites. 

The population was female biased. From the total individuals observed, 64% constituted 

adults, 23% sub-adults and 13% young. The sex ratio of adult males to adult females was 

1:1.4 and 1:1.3, sub adult males to sub adult females 1:1.8 and 1:1.5 Male to female ratio was 

1:1.2 and 1:1.3 in both wet and dry seasons, respectively. Bushbuck consumes a total of 37 

plant species which consisted of 23 herbs, six shrubs, five trees and two lianas. Most 

consumed food items were Cyanotis barbata (12.29%) and Alchmila pedata (11.64%), 

whereas Gladious abyssinicus (0.14%) and Pterocephalus frutescens (0.2%) were the least 

consumed, respectively. Young leaves and shoots comprised the largest proportion of the food 

items consumed. There was a statistically significant difference in plant part consumed by 

bushbuck during wet and dry seasons (    = 1762.3, df = 6, P = 0.05). They were highly 

associated to grassland habitat and more distributed. Common bushbucks are mixed feeders, 

which rely on browsing shrubs, herbs and trees and grazing on some of grass species.  

 

Keywords/Phrases: Common bushbuck, feeding ecology, habitat preference, population         

Status, SMNP. 
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1. INTRODUCTION 

1.1.  Background of the Study 

Globally, a total of about 5,416 species of mammals exist, out of which 1,150 species of 

mammals are recorded in Africa (Kingdon, 1997). Ethiopia and Tanzania are among the top 

25 endemic-rich countries of the world in terms of higher vertebrate species. Ethiopia, Kenya, 

Uganda and Tanzania are individually among the world leaders in terms of species richness 

and endemism of mammal species (Groombridge, 1992).  

Ethiopia has a huge biodiversity with a big range of climates, which results from its 

topography and latitudinal position. It is a country of great geographical diversity with high 

and rugged mountains, flat topped plateau, deep gorges, river valleys and plains (PGRC, 

1995). The country is endowed with extensive and unique environmental conditions, ranging 

from the highest peak at Ras Dejen 4,543 meter above sea level (masl) in the Simien 

Mountains  to the Danakil depression (about 110 m asl ) (Demel Teketay, 1999; Taye Bekele 

et al., 1999; Zerihun Woldu, 1999; ANRS, 2009). The highlands (>1500 m asl ) constitute 

around half of the total area of the country (Tamrat Bekele, 1994). This heterogeneity of the 

land resource endowments has resulted in diverse ecological conditions that have contributed 

to the formation of diverse ecosystems inhabited with a great diversity of life forms with high 

level of endemism (Leykun Abune, 2000; IBC, 2009; Melaku Tefera, 2011). The richness in 

flora and fauna is the result of diverse ecological settings, climate and topography in the 

country. The altitudinal variation within Ethiopia produces a range of climate, which affects 

the distribution of fauna and flora (Yalden and Largen, 1992). This is mainly reflected by 

altitudinal range and diversity of climate, vegetation and landscape. It comprises highland 

missives surrounded by arid lowlands, which contain various wildlife habitats ranging from 

afroalpine moorlands to lowland savannas and arid lands, and extensive wetlands (Yalden, 

1983). Furthermore, the past geological history, unique topography and wide ranging climate 

of Ethiopia have contributed to diverse biological resources and numerous endemic species of 

flora and fauna (Yalden and Largen, 1992; Hillman, 1993). 

Ethiopia currently possesses, 320 species of mammals including 55 endemics (both small and 

large mammals). More than 918 birds with 16 endemic species, 240 species of reptiles (16 
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endemics), 71 species of amphibians (30 endemics), 172 freshwater fishes with 38 endemics, 

more than 1225 insects, and over 7,000 species of plants are recorded in Ethiopia (EWCA, 

2012; James, 2012; Afework Bekele and Yalden, 2013; Lavrenchenko and Afework Bekele, 

2017 ). 

Temporal distribution of a species depends on its ecological requirements and responses to 

environmental characteristics (Elton, 1997). These environmental characteristics affect not 

only population status, but also the population distribution and the population size of the 

species. Both the population status and distributions of the species depend on the habitat 

requirements of the species. Many of endemic animals are associated with the high altitude 

moorland and grassland habitats and others belong to the highland forests while a few occur 

within the lowland forests of southwest Ethiopia (Afework Bekele and Yalden, 2013).  

Ethiopia is the home of seven distinctive large endemic mammals. However, the country has 

also encompassed different large mammal species (Alemneh Amare, 2015). Large mammals 

are dominant features of Ethiopia, particularly in the Simien Mountains National Park. Simien 

Mountains National Park is endowed with outstanding wildlife and unique biodiversity. It 

includes the large mammals like Walia ibex (Capra walie), Ethiopian wolf (Canis simensis), 

Gelada monkey (Theropithecus gelada) and Bushbuck (Tragelaphus scriptus) (FZS and 

ADC, 2009). Common bushbuck (Tragelaphus scriptus) is one of these large mammal species 

and is the most widely distributed antelope species in African continent and it may be 

expected to use a wide variety of habitat types (Skinner and Chimimba, 2005), occurring on 

72% of Africa‟s landmass in 40 countries except for the extreme arid region of Africa (East, 

1999; Moodley et al., 2009). The common Bushbuck which is a medium sized African 

artiodactyle of the family Bovidae, distributed in all sub Saharan African countries including 

Ethiopia (Brnesh Hailemariam et al., 2015).  

According to Yalden et al. (1984), several races of bushbucks have been described and nine 

of these were accepted as valid subspecies. Among them, three subspecies are believed to 

occur in Ethiopia. The common bushbuck (Tragliphus scriptus decula and Tragliphus 

scriptus powelli) and Menelik‟s bushbuck (Tragliphus scriptus meneliki). 
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The bushbuck mostly occur up to 4000 m asl on the East African mountains and they live in  

various habitats, including rain forests, forest-savanna and bush savannas (Wronski et al., 

2009). The main habitats of common bushbucks are woodlands and dense forests (Apio and 

Wronski, 2005). The bushbuck is an extremely flexible species surviving in numerous 

anthropogenically influenced habitats and adaptability in habitat use may be a key to its 

survival, even in densely settled areas and urban surroundings with severe hunting pressure 

(Wronski, 2005).  

Bushbucks are solitary animals which exhibit momentary male-to-female pairing during the 

breeding season (Coates and Downs, 2007). Another form of association includes that of a 

female and it‟s young. Bushbucks are known to be non-territorial. However, Wronski (2005) 

has revealed that adult males defend core areas as their home grounds, which do not overlap 

with that of other adult males. Bushbucks are primarily browsers and also known to graze 

occasionally (Dankwa-Wiredu and Euler, 2002; Wubie Bayih and Mesele Yihune, 2018). 

Grazing is reported to be more frequent during the night than the daytime Woodlands and 

forests are main habitats of bushbucks (Brnesh Hailemariam et al., 2015; Wubie Bayih and 

Mesele Yihune, 2018).  

1.2. Statement of the Problem 

Considering the important role of wildlife plays in tourism industry, an understanding of the 

population dynamics and ecology of these animals is indispensable to ensure effective 

management. They represent on one hand a potential source of protein for human 

consumption and currently their major economic importance lies in their attractiveness to 

tourists (Child, 2000). In east Africa they are a major natural resource and will undoubtedly 

be exploited to greater degrees in the future years. This economic importance together with 

the great biological interest they generate has attracted numerous research workers. If there is 

an interest from the country to benefit from these animals in a sustainable way the importance 

of different research is an apparent or a decisive task. 

Many antelopes particularly bushbucks have been studied in east Africa and other parts of the 

continent (Wronski, 2005; Apio et al., 2007; Wronski et al., 2008). However, detail published 

information in Ethiopia on the population status and other ecological aspect of common 
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Bushbuck is lacking (Dereje Yazezew et al., 2011; Wubie Bayih and Mesele Yihune, 2018).  

As a result, little is known about the habitat requirements, food preferences and behavior of 

this ungulate in the SMNP particularly. Therefore, this study is an initial to provide a baseline 

data on bush buck population size and ecology. In addition, studying about population size, 

feeding ecology and habitat preference is an important topic to offer information for wildlife 

managers and conservationists for effective conservation practice of the wildlife species. This 

helps to design appropriate and locally adopted management strategies for the bushbuck 

population in SMNP. Therefore, the present study was conducted to study the population 

status, feeding ecology and habitat preference of bushbuck in SMNP. 

1.3. Objectives 

1.3.1. General objective 

 The general objective of the study was; 

  to investigate on population size, habitat preference and feeding ecology of common 

bushbuck in Simien Mountains National Park Ethiopia.  

1.3.2. Specific objectives 

The specific objectives of the study were: 

 to estimate the population size of common bushbuck in the study area 

 to determine age sex structure of common bushbuck in study area  

 to identify  the habitat use of the common bushbuck in the study area 

 to determine feeding ecology of common bushbuck in SMNP 

1.4.  Research Questions 

 What is the population size of common bushbuck in the SMNP? 

 What is the age sex structure of common bushbuck in the study area? 
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 What are the vegetation characteristics and habitat types preferred by common 

bushbuck? 

 What type of plants species are foraged by common bushbuck in different seasons?  
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2. LITERATURE  REVIEW 

2.1.  General Description 

Bushbuck belong to the genus Tragelaphus which includes the spiral horned antelopes such as 

nyala (Tragelaphus angasi), kudu (Tragelaphus strepticeros) and sitatunga (Tragelaphus 

spekei). Three subspecies of bushbuck have been recorded in Ethiopia of which the common 

bushbuck (Tragelaphus scriptus decula and Tragelaphus scriptus powelli) and Menelik‟s 

bushbuck (Tragelaphus scriptus meneliki). The races differ from each other by their skin 

coloration and type of habitat (Yalden et al., 1984). 

Common bushbuck is one of the many mammals occurring in Africa. It has having an even of 

toes or digits on each foot and belongs to the family Bovidae, and sub family Tragelaphini. It 

is a small spiral-horned antelope, of the bush and tropical forest of Africa. Its coat is reddish-

brown with a few white markings. These medium-sized antelope vary considerably in color 

ranging from bright chestnut to dark-brown. The ram is usually a darkish brown and the ewe a 

lighter reddish brown. Both sexes darken with age (Skinner and Smithers, 1990).   

Coloration may vary between male and females. The young females are mainly red whereas 

the males become progressively darker with sexual maturity and age. The adult male is 

considerably darker than the female. Both have white spots on the side and flanks, white 

patches on the throat, chest and legs and white under the tail (Kingdon, 1997). They are well-

camouflaged for dappled light, using coloration in the form of white spots and lines on the 

coat to break the body outline. They have no white band between the eyes, as in Kudu and 

Nyala but there are two white patches on the throat. The ram has a crest of longish hair 

running down his back which is raised when threatened or in display (Yalden and 

Largen,1992).  

Both sexes and all ages have a white underside to the broad, woolly tail, white flashes above 

black hooves and white markings on face and ears. They have a short tail, furry and white 

beneath. The thick tail is brown above and white below. The horn varies from being very 

short, thick and almost straight to longer and thinner with two marked kinks in the spiral. 
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Only Males have horns. Average horn length is 26 cm, with record horn length 52.07 cm 

mostly their horn is very sharp with a single twist. All four legs of both sexes have two inner 

white patches, one high just beneath the trunk and another at the wrist or ankle joint. On the 

front of each foot immediately above the hoof are two white ovals (Kingdon, 1997). Adult 

males stand 0.8 m at the shoulder with an average weight of 40 kg while adult females stand 

0.7 m at the shoulder with an average weight of 30 kg. Females are hornless  

The ears of both sexes are similar in length remaining at about 13 cm throughout their life. 

The females are smaller in body size and therefore the ears seem proportionally larger. After 

approximately one year of age, the youngsters begin to assume their sexual characteristics. 

The back of the male becomes much straighter and the profile squarer than chat of the female. 

A dorsal crest of longer hair, though present in the female, becomes far more pronounced in 

the male and tipped with white. However, be seen which are almost black in appearance. The 

darkening tends to exaggerate the numerous white patches and spots etc. giving the male a 

more striking appearance than the female which shows very little variation in the chestnut 

coloring. Coloring differs throughout the distribution range. Bushbucks in montane and forest 

areas are darker and/or redder while those from the driest areas are yellower. There are ten 

subspecies and intermediates, and due to their variations, twenty-seven races are listed so far 

(Kingdon, 1997). 

2.2.  Habitat and Distribution 

Bushbucks are mostly found near a permanent water source and prefer dense bush and forest 

habitats. The habitat use of Bushbuck appeared to be associated mostly with Riverine Forest. 

The bushbuck habitat preference and requirements stress that the importance of dense riparian 

and thicket vegetation (Dankwa-Wiredu and Euler, 2002). Bushbuck has restricted to the 

riparian forest fringe during the dry seasons. As the vegetation appears as a leaf with the onset 

of the rains, some bushbuck moved away from the river. Bushbucks are not found in arid and 

semi-arid regions and where there is an extensive area of closed forest canopy (Skinner and 

Smithers, 1990). 

Being amongst the most widely distributed antelope species on the African continent,  

bushbucks are found in suitable habitat comprising densely structured vegetation south of the 
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Sahara through west, central, east and south-east Africa (Skinner and Smithers, 1990). As 

well as in moist montane and coastal forests, they are widespread within northern Botswana, 

Zimbabwe, Mozambique, Swaziland and the East Coast of South Africa (Lynch, 1998).  

In Ethiopia the common bushbuck inhabits in most of the northern parts of the country 

including the highland areas and also it can inhabit in agricultural areas where they eat crops 

(Dereje Yazezew et al., 2011). Apart from their distribution being restricted to suitable 

vegetation, they can be further localized, or prefer for areas where surface water is available 

although it may also occur in thickets away from water during the summer (Skinner and 

Chimimba, 2005). They have also exploited cultivated land where there is suitable cover, 

even in suburban areas. However, their favorable response to bush encroachment and some 

forms of habitat modification contribute for their widespread distribution. Bushbucks are not 

naturally found from arid and semi-arid regions and from extensive areas of closed-canopy 

forest (Plumptre and Wronski, 2013). They need water on a year round basis and the seasonal 

movements of these animals may often be restricted to within that type of habitats (MacLeod 

et al., 1996).      

2.3.  Feeding Ecology 

Several studies agree that bushbucks are mainly browsers but occasionally consume some 

grass items (Dereje Yazezew et al., 2011; Mignot Zerihun, 2012; Wubie Bayih and Mesele 

Yihune, 2018). According to Skinner and Chimimba, (2005), the species is categorized as a 

very selective browser which feed on food plants and tissues of high nutritive value based on 

stomach morphology and feeding habits of the species. Important components of the diet 

include flowers, fruit, berries, mushrooms, fungi and succulent roots by digging out with the 

front feet.  If available, small portions of the green leaves of medium height, sweet grasses 

(12-30 cm) are browsed throughout the year (Skinner and Chimimba, 2005). Furthermore, 

(Apio and Wronski, 2005; Dereje Yazezew et al., 2011; Wubie Bayih and Mesele Yihu, 

2018) reported the feeding habits of bushbucks which has shoots and leaves of trees, shrubs, 

herbs and ferns as formed the greater part of their diet. Shrubs were eaten throughout the year 

but herbs were slightly favored during the wet seasons and bushbucks are mixed feeders, 

which rely on browsing herbs, shrubs and ground level bushes and grazing on a grass species. 
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However, Smmits (1986) briefly investigated bushbucks need some water but can subsist on 

dew if necessary. Foods vary in different habitats, with leguminous herbs and shrubs making 

up most of the diet; grass, fallen fruit, acacia pods, tubers, bark and flowers are also eaten. 

Feeding patterns are strongly influenced by anthropogenic and natural disturbances (Kingdon, 

1997). 

As the bushbuck is a concentrate feeder, the habitat must have a wide range of palatable, 

highly nutritious browse species that are highly digestible, rich in protein and carbohydrate 

and low in crude fiber (MacLeod et al., 1996; Bernesh Hailemariam et al., 2015). They 

mostly avoided low closed grasslands but has found to feed on dicotyledonous material on the 

fringes between thick vegetation and grasslands (Coates and Downs, 2006), and sometimes 

found into these open grasslands during the night time to feed on forbs (MacLeod et al., 1996; 

Patrick, 1998; Mignot Zerihun, 2012). 

Nutritional values of the diet become decline during drought and as a result, lead to major 

bushbucks mortalities. Studies of Haschick and Kerley (1997) in the Weza-state forest of 

KwaZulu-Natal indicated that feeding-quality stresses were the source of more than 60% of 

bushbuck mortalities. Most deaths occurred between April and November with a peak of 65% 

between August and September. At these times, the diet should be supplemented with fresh or 

dried fodder. Feeding occurs predominantly at night where they forage along forest margins 

and riparian fringes (Haschick and Kerley, 1997; Mignot Zerihun, 2012). Bushbucks move 

about slowly and quietly selecting their food carefully when feeding or foraging (Skinner and 

Chimimba, 2005). 

2.4.  Reproductive Behavior 

Bushbuck is polyandry mating system in which both males and females have multiple mating 

partners during a breeding season; and mating is done on a first-come, first-served basis. 

Bushbucks are prolific breeders and breeding occurs throughout the year where females may 

come into estrus at any time. During these periods dominant males may form a transitory 

"mating association" with these females which are then defended against intruding males. 

Territorial bushbuck males aggressively defend females against younger males, which employ 
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a non-territorial (sneaky) mating tactic (Wronski et al., 2006). Gestation period of bushbuck 

approximately 200 days after which a single calf may be born at any time during the year, but 

lambing peaks appear to occur during April, August and November. A strong mother young 

relationship is apparent, however, this is only stable until the next birth (Kingdom, 1997).  

After giving birth, the mother cleans the newborn calf and eats the placenta. She leaves the 

calf in a well-hidden place. When she visits and suckles it, she eats its dung so no scent 

remains to attract predators. They young calf does not accompany its mother for long periods 

during the day time until it reaches about 4 months old. A female and her calf often play 

together, running in circle chasing each other (Allsop, 1998).  

2.5.  Activity pattern 

Bushbuck exhibited a cyclic pattern of activity throughout the 24 hours (Waser, 1975). They 

showed periods of 2:00 to 3:00 hours resting followed by a similar duration of activity with 

noticeable crepuscular movements. Reports of a mid-day feeding spell could imply that the 

bushbuck foraging behavior is predator influenced (Kingdon, 1997), since they are utilizing 

periods when potential predators may be inactive. Predators are found to be lying up over the 

hottest part of the day when they are unable to actively hunt due to their thermal limitations 

(Waser, 1975). 

2.6.  Social Behavior and Communication 

Males leave their mother‟s home range to join a bachelor herd when they are six months old, 

and fight other male groups to gain territory (Seymour, 2002). Bushbucks usually live alone, 

but occasionally spend their time in pairs or even in small groups of adult females, adult 

females with young or adult males (Seymour, 2002). Long-term observations have shown that 

social groups of bushbuck are usually intolerant of each other‟ spresence, especially if the 

weather condition and fodder quality is good. So, bushbuck are semi-solitary animals that 

occur either singly, in pairs, or in small groups consisting of one dominant mature male, 2-3 

adult female and 1-2 sub-adult youngsters. The dominant male with a family group 

throughout the year. Family bonding is weak and individuals constantly exchange between 

adjacent groups (Wronski et al., 2006). But during a drought they become more tolerant and 
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at times like this up to 30 individuals may be found feeding together on a single patch of 

pasture. Rams become extremely aggressive when wounded. Like buffalo (Syncerus caffer), 

they wait for the pursuer in thick cover and charge at the last moment, attacking with the head 

held low and the horns pointed forward. Bushbucks communicate mainly through scent-

marking rather than vocalization, although they occasionally emit a bark to warn of danger. 

Adult females organize themselves into matrilineal clans. Each related group maintains and 

defends a home range against unrelated females. Related females also engage in grooming 

and other social activities.  

Bushbucks spend most of their time eating, ruminating, resting, and moving. They are most 

active at dawn and dusk, though this varies based on season, age, and sex. Males are often 

combative. A male will first feign an attack by lowering his horns to the ground, but if he and 

his opponent are closely matched, they will lock horns and try to stab each other‟s sides. 

While female bushbucks can be aggressive toward other females, they tend to fight much less 

than males (Plumptre and Wronski, 2013).      

A male bushbuck signals a challenge to another male by adopting a rigid walk, raising his 

head, arching his back, and lifting his tail. If the opponent is an equal match, he takes up a 

similar posture and the two circles one another; if the opponent submits, he keeps his head 

low and licks the dominant male. Some researchers think males may bark to indicate their 

status to another bushbuck (Wronski et al., 2007). Bushbucks have a keen sense of smell. 

When either a male or a female senses a predator from distance, they freeze and drop to the 

ground, keeping their head and neck against the earth until the danger passes. If the predator 

is close, a bushbuck will emit a bark and flee into the bush with its tail raised.  

2.7.  Conservation Status 

Bushbuck populations are sensitive for predator such as leopards, hyenas, and lions and for 

loss of habitat due to human induced factors. However, they are classified as species of least 

concern in the International Union for Conservation of Nature and Natural Resources Red 

Data Book of Threatened species (IUCN, 2006).  Because it is a true bush dweller and can 

challenge hunter‟s skill as it spends up 80% of its time beneath the bush canopy (Frustenburg, 

2007). The bushbucks are present in numerous protected areas across its range. Its ability to 
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survive widely in settled areas and successfully utilize habitats that are modified by human 

activities should ensure their survival in substantial numbers outside protected areas for the 

near future. However, if not effective measure is taken to build up bushbuck population, it 

may go to endangerment and then to extinction (East, 1999).  

Bushbucks have disappeared from some areas in the drier parts of its former range because of 

habitat degradation, fragmentation and increasing aridity, but it is expanding its distribution 

within the equatorial forest zone as this is opened up by human activities.  Poacher‟s hunt the 

bushbucks by setting of snare and uncontrolled dogs in its habitats (Frustenburg, 2007). There 

do not seem to be any major threats to its long-term conservation, although numbers may be 

gradually decreasing locally as hunting pressures increase in parts of its range (East, 1999). 

According to Lindsey et al. (2013), deforestation and fragmentation are the major threat to 

this species, while cultural sport hunting with dogs, snaring and high densities of other 

antelopes like Nyala are also a localized threats. Because, Coates and Downs (2005) reported 

that as Bushbuck subpopulations are declining while Nyala subpopulations are increasing. 

However, accurate baseline measurements of density and status are necessary to assess 

impacts of these animals on bushbuck (Power, 2014). 
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3. MATERIALS AND METHODS 

3.1.  Description of  Study Area 

3.1.1. Location 

Simien Mountains National Park (SMNP) is a part of the high mountain massif of northern 

Ethiopia with altitudes ranging from 1,900m to 4,543 m asl (PaDPA, 2007; Mesele Yihune, 

2008). The park includes broad undulating plateau and Ras Dejen, the highest peak in 

Ethiopia, and the fourth highest in Africa (Puff and Sileshi Nemomissa, 2005; Friis et al., 

2011). The park is located between 13º06'44.09" N to 13º23'07.58" N latitude and 

37º51'26.36" to 38 º 29'27.59" E longitude in the North Gondar Zone of the Amhara National 

Regional State of Ethiopia (Fig. 1).   

 

Figure 1: Map of the Study Area. 
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3.1.2. Climate 

The Simien Mountains have both wet and dry seasons. Wet season is with approximately 75% 

of annual rainfall between June and October.  The dry season, which extends from December 

to April; either no rainfall or it is only infrequent rain (Hurni and Ludi, 2000) (Fig. 2).  

 

 

 

 

 

 

 

 

Figure 2: Temperature and rainfall data for SMNP (2014 – 2018) (WLRC). 

Simien Mountains National Park lies within the isohyets of 1350 – 1600 mm annual rainfall. 

Rainfall is relatively heaviest during July and August (Hurni and Ludi, 2000; Puff and Sileshi 

Nemomissa, 2005). Rainfall shows significant variation across different altitudes with its 

maximum at about 3500 m asl and it declines at low altitudes (Puff and Sileshi Nemomissa, 

2005). Annual rainfall is varies from 1,000 mm in the lowlands to 1,500 mm in the highlands 

(Hurni and Ludi, 2000).   

Temperatures are relatively constant throughout the year however, there is huge diurnal 

variation ranging from a minimum of -2°C to -10 °C at night to a maximum of 11°C to 18°C 

during the day (FZS and ADC, 2009). Generally, According to Falch and Keiner (2000), four 

altitude based climatic zones are described these are „Wurch‟ Zone (extremely very cold 

temperature), High „Dega‟ Zone (very cold temperature), „Dega‟ Zone (cold temperature) and 

„Weyna Dega‟ Zone (moderate temperature). „Wurch‟ zone is found above 3,700 m asl where 
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effective crop cultivation is impossible. In High „Dega‟ Zone, as the altitude is between 3,400 

– 3,700 m asl, where barley and potatoes are cultivated. „Dega‟ Zone is known by temperate 

climate and found at altitude from 2,400 to 3,400 m asl, where cultivation of most crops such 

as wheat, pulses and barley occurs. The lowland portions of the Park with altitudes ranging 

from 2,000 to 2,400 m asl have „Weyna‟ Dega climate and crops such as maize, teff and 

pulses are cultivated by local farmers. 

3.1.3. Fauna  

A combination of unique environment, diverse altitudinal variation, unique climate and 

isolation has given rise to a number of rare and endemic species in the Simien Mountains, as 

well as elsewhere in the Ethiopian highlands. The presence of a high number of endemic 

species, unique biophysical feature, and its international significance made SMNP to become 

a world heritage site in 1978 (Hurni and Ludi, 2000; ANRS, 2009). Of particular significance 

large mammals of the SMNP, are the rare and endemic fauna, namely the Ethiopian wolf 

(Canis simensis), Walia Ibex (Capra walie) and gelada (Theropithecus gelada). Apart from 

large mammals seven species of small mammals (6 rodents and 1 shrew) are also present in 

SMNP (Puff and Sileshi Nemomissa, 2005).  

Simien Mountains National Park harbors around 21 large mammal species and 14 small 

mammals. Large mammals including Menelik‟s bushbuck (Tragelaphus scriptus meneliki), 

Grimm‟s duiker (Sylvicapra grimmia), klipspringer (Oreotragus oreotragus), bush pig 

(Potamochoerus porcus), rock hyrax (Procavia capensis), porcupine (Hystrix cristata), 

Abyssinian hare (Lepus starcki), leopard (Panthera pardus), serval (Felis serval), spotted 

hyaena (Crocuta crocuta), golden jackal (Canis aureus), anubis baboon (Papio anubis), 

hamadryas baboon (Papio hamadryas), grivet monkey (Chlorocebus aethiops), black and 

white colobus monkey (Colobus guereza) are commonly seen in the Park (ANRS, 2009). 

Moreover, the presence of Ethiopian Genet (Genetta abyssinica), Carcal (Felis carcal), and 

African wild cat (Felis lybica) are also described by (Nievergelt, 1981). Nevertheless, the 

occurrence of large mammals in the Park has declined compared the last decades (Hegglin et 

al., 1998).  
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Small mammals of the Park are grass rat (Arvicanthis abyssinicus), narrow headed grass rat 

(Stenocephalemys griseicauda), soft-flurred rat (Stenocephalemys albipes), harsh- flurred rat 

(Lophuromys Simiensis), swamp rat (Otomys typus), common mole rate (Tachyoryctes 

splendens). Seven species of small mammals are endemic to Ethiopia, of which, six species 

are rodents and one is shrew (Crocidura baileyi) (Stanley et al., 2016)  

According to EWNHS (1996), 137 species of birds were recorded in the park. However, the 

observations of the park staff estimated a higher figure of 182 species and there may be over 

200 species in all (Falch and Keiner, 2000). Of these, six are endemic to Ethiopia. These 

include the Abyssinian catbird (Parophasma galinieri), black-headed siskin (Serinus 

nigriceps), Ankober Sirin (Serinus ankoberensis), spot-breasted plover (Vanellus 

melanocephalus), Abyssinian woodpecker (Dendropicos abyssinicus), Abyssinian Longclaw 

(Macronyx flavicollis) (FZS and ADC, 2009). A considerable population of red-billed chough 

(P. pyrrhocorax)is also known to occur on the Gich plateau, while white-collared pigeon 

(Columba albitorques), white-winged cliff-chat (Myrmecocichla semirufa) and the range-

restricted Rüppell‟s chat (Pentholaea melaena) occupy the escarpments (EWNHS, 1996). The 

other well-known species recorded in the park are the wattled Ibis (Bostrychia carunculata), 

the thick-billed raven (Corvus crassirostris) and the tawny eagle (Aquila rapax). It is also 

home to an important population of bearded vultures (Gypaetus barbatus) (EWNHS, 1996). 

3.1.4. Vegetation 

The Simien Mountains harbor a unique flora of the afro-alpine environment. The floral and 

faunal diversities and its unique landscape make the park a natural priority at regional, 

national and international levels (Hurni and Ludi, 2000; Puff and Sileshi Nemomissa, 2001; 

ANRS, 2009). Approximately 550 taxa of flowering plants grouped into over 95 families, and 

319 genera are known from Simien Mountains National Park and over 30 of these plant 

species are endemic as reported by (Puff and Sileshi Nemomissa, 2001). It mainly consists of 

a mixture of Afro-alpine woods, heath forest, high mountain vegetation, montane savannah 

and montane moorland (Hurni and Ludi, 2000). The vegetation of the park consists mainly of 

Erica arborea, Lobelia rhynchopetalum, Hypericum revolutum, Rosa abyssinica, 

Helichrysum sp. and Solanum sp. (ANRS, 2009). 
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The Simien Mountains National Park is part of the Afro alpine center of plant diversity and 

characterized by a high level of plant endemism (Hurni, 1986). Based on altitudinal 

variations, three major vegetation zones are described in SMNP. These are the Afro-alpine, 

sub-afroalpine and Afro-montane vegetation zones (Puff and Sileshi Nemomissa, 2000; 

Ashenafi Assefa et al., 2007). 

3.1.4.1. Afro-alpine zone  

 The Afro-alpine vegetation zone of SMNP occurs where the altitude is above 3,700 m asl. It 

includes the higher terrains of the escarpment and the plateaux. This vegetation zone is 

characterized by grassland and giant rosette shrubs. Moreover, Danthonia, Kniphofia and 

Helichrysum sp. are common at the higher altitude. Afro-alpine vegetation zone is recognized 

as an ecologically unique and scientifically sound vegetation structure (Ashenafi Assefa et al., 

2007). It encompasses plant species on the highest mountains of Ethiopia and Tropical East 

Africa. 

The Afro-alpine vegetation zone is known with comparatively low plant diversity dominated 

by giant lobelia (Lobelia rhynchopetalum), grasses and herbs. The grasses, collectively known 

as Festuca and different herbs support a high density and diversity of rodents. The grassland 

habitats of Afro-alpine zone are the main habitats of the Ethiopian wolves and raptors. The 

grassland occurring between 3,500 – 4,000 m asl is often dominated by Festuca macrophylla, 

F. abyssinica and Danthonia subulata. At high altitudes, Helichrysum citrispinum becomes 

more abundant (Nievergelt, 1981; ANRS, 2009).   

According to Puff and Sileshi Nemomissa (1999), the Afro-alpine vegetation zone of SMNP, 

especially at its highest altitudinal limit, is known for its vegetation structure and it remains 

treeless. Most of the Afro-alpine zones of the Park suffer from overgrazing by domestic 

animals.  
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3.1.4.2. Sub-afroalpine zone  

The sub-afroalpine vegetation zone has its lower limit at 2,900 m asl. However, the mean 

altitude of this vegetation zone for Simien highlands is at 3,700 m asl (Nievergelt, 1981). This 

indicates that sub-afroalpine vegetation zone in SMNP occurs mostly on the escarpments 

different from altitudinal range of similar ericaceous zones on the mountains of Tropical East 

Africa. This difference is brought about as a result of the moisture regime on the fog 

influenced slopes of Simien Mountains.   

The dominant plant species in the sub-afroalpine vegetation zone are Erica arborea, 

Hypericum revolutum and Festuca macrophylla. Plants such as Rosa abyssinica and Echinops 

giganteum also commonly occur in this vegetation zone. Remnants of ancient forest of Erica 

are widespread in the valleys and cliffs of the Park. Mosses commonly occur and Usnea sp. 

wrap the trees especially trees of Erica. Various species of herbs, coarse grasses, Thymus sp., 

Trifolium sp., Granium arabicum, Rumex nervosus, Otostegia minucci, Clematis simensis and 

Galium spurium are commonly available in the sub afroalpine vegetation zone of SMNP. 

3.1.4.3. Afro-montane zone  

The Afro-montane vegetation zone occurs on the less steep parts of the escarpment leading to 

the lowland plateaux. This vegetation zone occurs at altitude from 2,000 to 3,000 m asl the 

northern end, and the newly included Limalimo Wildlife Reserve in the western side (ANRS, 

2009). It is represented by broad leaved deciduous forest and evergreen sclera forest. The 

biodiversity in the Afro-montane vegetation zone is relatively higher than on the highland 

plateau. Thus, Hagenia abyssinica, Olea chrysophylla, Cordia africana, Juniperus procera 

and Ficus sp. are the most commonly available plant species. Moreover, Rosa abyssinica, 

Primula verticillata, Solanum sp., Alchemilla sp., Thymus and Urtica sp. are common in this 

vegetation zone (Nievergelt, 1981; Hurni and Ludi, 2000).  

The Afro-montane vegetation zone of SMNP is subdivided into wet and dry Afromontane 

forests (Puff and Sileshi Nemomissa, 1999). Usually, the wettest parts of the Simien massif 

lies in the northern lowlands and along the northern escarpments while the driest area occurs 

on eastern escarpments along the Tekeze River (Puff and Sileshi Nemomissa, 2005). The dry 
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Afro-montane forest patches are relatively poor in species diversity (Hurni and Ludi, 2000; 

ANRS, 2009). 

3.1.5. Soils and geology 

There are different soil types in SMNP and humic and osols are the dominant soil types 

(Hurni, 1986). Shallow and osols and lithosols are soil types that are mainly common in the 

area between 2,500 - 3,500 m asl. Types of soil that occur below 3,000 m asl, are haplic 

phaeozems associated with cambisols and lithosols (Falch and Keiner, 2000). According to 

Hurni (1986), Simien Mountains were formed by the plateau basalts. Their spectacular 

landscapes are mainly the result of volcanic activities with lava outburst occurring during the 

Oligocene Period. The Humic Andosol is the predominant soil type which is mainly found at 

an elevation of 3,000 m. The other types of soil are shallow Lithosols and Haplic Phaeozems 

that are mainly common in the area between 2,500 and 3,500 m (Hurni, 1986). 

3.1.6. Population 

The number of people living in the Park was estimated at 11,000 by a Central Statistical 

Agency (CSA, 2007), while the 1996 World Heritage Commission mission estimated that 

4,500 people resided inside the Park with another 30,000 living in the immediate vicinity who 

were dependent on its natural resources (ANRS, 2009). Realignment of the Park boundary in 

2003 and 2004 to exclude villages on the edges of the Park reduced the human population 

inside the Park from 4,500 to 3,200 (ANRS, 2009). They are mainly sedentary agriculturalists 

with a mixed farming system based on crop cultivation, complemented by a strong livestock 

component. Currently the five weredas of the SMNP are home to an estimated 186,498 people 

and 44,768 households (Belayneh Abebe, 2019). Over the past 30 years, the population was 

estimated to have increased by two percent per year (FZS and ADC, 2009). 

3.1.7. Ecotourism 

 Simien Mountains National Park serves as one of the main tourist destination sites in 

Ethiopia. As a result, its contribution to economic development both at the local and national 

levels is significant. Its unique landscapes and rich biodiversity have significant roles in 
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providing global attention to be considered as one of the World Heritage Sites (ANRS, 2009). 

Because of significant public profile, large mammals are often used as flagship species for 

conservation (Gordon et al., 2004). Consequently, Walia ibex as a flagship species serves as a 

symbol for Wildlife Conservation Authority (EWCA) at national level and contributes a 

significant role for conservation and protection of wildlife resources in general (EWCA, 

2014).  

3.2. Materials 

Standard field tools including binoculars, camera, Global Positioning System (GPS), 

datasheets. 

3.3.  Data collection 

3.3.1. Reconnaissance survey 

Reconnaissance survey was conducted in the first weeks of August 2018. During this survey 

information about the location, climatic condition, topography, habitat types, landscape of the 

study area, wildlife distribution and representative habitat types and their approximate size of 

the study area were identified. After conducting this reconnaissance survey the study area was 

assigned into blocks in order to generate the required data about population status. 

3.3.2. Population status 

To estimate the population size of common bushbuck in the study area, total count method 

was used to record population size of the common bushbuck (Rabira, 2015). This method is 

appropriate for medium to large sized animals (Sutherland, 1996). As the landscapes of the 

Park are not uniform in its terrains, transect methods were not appropriate for population 

census of common bushbuck in SMNP. Thus, population censuses were carried out by 

classifying the area into three different census sites. The census sites were Sankaber, Dirni 

and Muchila. Depending on the size and physical features of the area, each census site was 

divided into different counting blocks. There were six counting blocks in Sankaber, four in 

Dirni and four in Muchila. Thus, 14 counting blocks were used during the population census 

of common Bushbuck. GPS readings were taken to mark each of these census sites.    
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Counting was done at the same time through all blocks walking on foot with the help of other 

trained people who knew the behavior of common Bushbuck and the study area properly. 

Twenty-eight field assistants from the SMNP office were participated. Prior to the actual data 

collection period, training on how to operate the GPS and data recording on the data sheet 

were given. Hence, all the participants had common understanding to gather reliable data.  

Total count was carried out for three consecutive months in wet season (August to October 

2018) and dry season (January to March 2019). Data were collected three times in season 

twice per day, in the early morning and late afternoon in each blocks repeatedly from 06:00 to 

10:00 h in the morning and 04:00 to 06:00 h in the afternoon, when the animals are active and 

visible (Reta and Solomon, 2013).  To avoid double count, each block was distinguished from 

other blocks using natural land marks and local names. Land marks such as escarpments, 

vantage points, gorges and rivers were used to delineate each counting block in each census 

sites.  

Data collection was made through direct observation. Observation was assisted by using 

binocular by walking along the parts of the block. Detailed information on the age and sex 

was collected. Based on age, the population was categorized into adult male and female, sub-

adult male and female, young individuals (Rabira, 2015). Body size, coat color, structure of 

genital organs and the presence or absence of horns were used to determine sex of individuals. 

Body size, horn size and shape were used to determine age (Abebayehu Desalegn and Tilaye 

Wubie, 2012). Males are horned and dark-brown while females are hornless and light brown 

in color (Kingdon, 1997). During the census, date, time, altitude, habitat type and GPS 

coordinates were recorded.  

3.3.3. Feeding ecology 

Data on feeding ecology was recorded by direct observation (using focal sampling method). 

Focal sampling consisted of watching an individual for a fixed period (15 min interval) with 

an aided eye or binocular according to the size and the distance of the animal from the 

observer (Appio and Wronski, 2005). During this study, a randomly selected focal animal 

were observed. Observation and follow-up of the study group was carried on average for 6 

days per month both in wet and dry seasons from 06:00 to 10:00 h in the morning and 04:00 
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to 06:00 h in the afternoon (Dereje Yazezew et al., 2011; Owen-Smith, 2013). When the 

animal was observed as feeding, the plant life form (tree, shrub or herb), the species and parts 

(leaf, twig, shoot, bark, flower or fruit) and amount of time spent for foraging was recorded 

(Dereje Yazezew et al., 2011; Mesele Yihune and Afework Bekele, 2012; Owen-Smith, 

2013).  

 Each record was counted when individual bushbucks were observed feeding continuously 

from a single plant species or plant group (Smits, 1986). Diet compositions were evaluated by 

determining the proportion of different food items and type of species consumed by the 

bushbuck at seasonal and different habitat type. Immediately after the animal moved away 

from the site, freshly cut plants were carefully observed and/or photographed for 

identification purpose (Brnesh Hailemariam et al., 2015).Unidentified plant species were 

collected and pressed from the study area, then taken to Addis Ababa herbarium for further 

identification. 

3.4. Data Analysis 

All statistical analyses was performed SPSS statistical software version 20. In addition, 

descriptive statistics (mean, frequency, and percentage) was used to analyse the data. All data 

was assessed to determine whether they fulfil assumptions of parametric tests or not. Non-

parametric tests were used for the data that was not fulfil the assumptions. Statistical tests 

were two-tailed with 95% confidence intervals.  

Wilcoxon test was used to compare the abundance of individuals between seasons. Kruskal-

Wallis H test were used to compare the number of Common bushbuck counted per habitat 

type as the data were not normally distributed. Similarly, the density of common bushbuck 

across different sites was compared using Kruskal-Wallis H test. Frequency of plant species 

and plant part consumed between the wet and dry seasons were analyzed using chi-square 

test. Furthermore, to test variation in age and sex category across season (Male, Female, 

Adult, Sub-adult and Young) Multivariate Analysis of Variance (MANOVA) test were 

used.Habitat preference index (HPI) was calculated as the frequency of the diet item 

compared with the habitats used for the particular food item. 
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4. RESULTS  

4.1.  Population Size and Structure 

A total of 94 to 98 individuals of common bushbuck with mean (96±1.06) and 99 to 105 

individuals of Common bushbuck with mean (102±0.92) were recorded during the wet and 

dry season, respectively. The average number of individuals during both wet and dry season 

was 99 with the mean of (99±0.99). Wilcoxon test showed that there was significant 

difference (Z = -9.91, P = 0.00) in number of individuals between wet and dry seasons (Table 

1). 

Table 1: Number of individuals during both seasons   

Season  Total count Mean±SD 

 

Wet 

98  

94 96±1.06 

96  

 

Dry 

99  

102 102±0.92 

105  

4.2.  Age and sex categories 

The total individuals sighted during the wet season, 59 (61.45%) were adults, 24 (25%) were 

sub adults and 13 (13.55%) were young. In dry season, 66 (64.7%) were adults, 26 (25.5%) 

were sub adults and 10 (9.8%) young individuals observed. During the study periods more 

adult individuals were counted than sub adults and young once. There was no significant 

difference (Wilks‟ λ = 0.98, F (5, 246) = 0.96, p = 0.05) in age sex categories of bushbuck 

between wet and dry seasons Therefore, the population was characterized by more adult and 

more adult female individuals (Table 2). 
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Table 2: Number of individuals in age sex categories in both seasons 

 Age sex categories  

Seasons AM AF SAM SAF Young Total 

Wet 24 35 13 11 13 96 

Dry 28 38 11 15 10 102 

Mean 26 36.5 12 13 11.5 99 

 

Even though the population was characterized by more adult individuals, there was no 

significant difference (Wilks‟ λ = 0.99, F (3, 248) = 1.15, p = 0.03) between the number of 

individuals and in each age category during both wet and dry seasons. Similarly, multivariate 

analysis revealed that there was no significant difference (Wilks‟ λ = 0.99, F (3, 248) = 1.11, 

p = 0.35) between sex categories in both seasons (Table 2). 

In both seasons, the sex ratio of adult individuals biased towards females, the number of sub 

adult male individuals was also low relative to the number of adult females (Table 3). The sex 

and age ratio of sub adult females and adult females were greater during the wet (1:3.2) and 

sub adult males and adult males greater (1:2.5) in dry seasons.  

Table 3: Sex and age ratio of Common bushbuck during both seasons 

Age and sex ratio 

 

Season 

 

AM:AF 

 

SAM:SAF 

  

M:F 

 

SAM:AM 

 

AF:SAF 

  

M:Y 

   

F:Y 

Wet 1:1.4 1:1.8 1:1.2 1:1.8 1:3.2 1:2.9 1:3.5 

Dry 1:1.3 1:1.5 1:1.3 1:2.5 1:2.1 1:3.9 1:5.3 

AM: Adult male, AF: adult female, SAM: sub adult male, SAF: sub adult female M: male F: 

female Y: young 
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4.3.  Habitat Association  

Common bushbuck was distributed in to four habitat types those are grassland, shrubland, 

forestland and bushland. The number of common bushbuck counted varied per habitat type. 

However, there was no a significant difference (    = 6.63, df =3, P = 0.85) in mean number 

of individuals along different habitats. The highest number of individual was recorded in 

grassland 40 (41.6 %) during the wet season. However, the lowest number of individuals 

recorded in bush land habitat type. In dry season, highest number of individuals was recorded 

in shrub land 36 (35.3 %), however the lowest number of   individuals was recorded in bush 

land area 3 (3.1%)  (Table 4). 

Table 4: Number of individuals observed in each habitat type 

Season  Grasland Shrubland Bushland  Forestland Total 

      

Wet 40 22 3 31 96 

Dry 29 36 9 28 102 

Mean 34.5 29 6 29.5 99 

There was a minimal difference in the number of common bushbuck observed during wet and 

dry seasons in the different study sites. In the Simien Mountains, the highest number of 

individuals 45 was recorded in Sankaber, while the lowest count was 17 individuals in 

Muchila wet season. During the dry season, the highest count was 56 individuals in Sankaber 

whereas the lowest individuals 21 in Muchila.   

The distribution of common Bushbuck in SMNP extends the highlands parts of the park in 

Sankaber (from Hawenz to Jinbar waterfall) and lowland parts of the park Dirni to Muchla, 

which is 25.93 km
2
 of the total area (Fig 3). 
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Figure 3: The distribution of common Bushbuck in the Simien Mountains National Park 

 

The density of common bushbuck in the SMNP was higher in Sankaber, compared to other 

sites of Dirni and Muchla in the Park (Table 5). However, there was no statistically a 

significant difference (   = 2.24, df =2, P = 0.32) in number of bushbucks in different sites. 
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Table 5: Density of common bushbuck in different census sites in SMNP 

Census 

sites  

Season Total 

counts  

Mean 

counts 

Area (km
2
)  Density 

(individuals/km
2
) 

 Dry  56    

Sankaber Wet  45 50.5 6.9 7.31 

 Dry  25    

Dirni Wet  34 29.5 6.86 4.3 

 Dry  21    

Muchila Wet  17 19 12.17 1.56 

Total   99 25.93 3.81 

4.4.  Feeding Ecology 

A total of 8513 feeding observations were recorded from focal sampling of common 

Bushbuck. From these total observations 4388 were observed during wet season and 4125 

were observed during dry season (Table 6). A total of 37 plant species belonging to 25 

families were recorded which are serving as a food for common bushbuck in SMNP. A food 

item in the study area was extremely diverse in habit from the lists of plant species. In the 

observed data, the food plant species that contributed in diet of common bushbuck, 13.51% 

tree, 56.75% herb, 5.4% lianas and 24.2% shrub. The most used plant species was Cyanotis 

barbata (12.29%), followed by Alchmila pedata (11.64%) while Gladious abyssinicus 

(0.14%) and Pterocephalus frutescens(0.2%) was least used, respectively. Seasonally, 

Cyanotis barbata has contributed (16.18%) of the diet of common bushbuck, followed by 

Alchmila pedata (12.49%)   in wet season and Erica arborea (10.76%) becomes the most 

frequent species used during the dry season followed by Alchemila pedata (10.74%) and 

Hypericum revolutum (9.99%). Likewise, there was a significant difference in the frequency 

of plant species consumed between the wet and dry seasons (  = 3383.39, df = 36, P= 0.00).  
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Table 6: Plant species frequency and percentage composition of diet for common bushbuck in both seasons 

 

Species eaten 

 

 

 

Season 

   

Total 

 

   Wet                    

Dry 

   

  

Frequency 

 

Percent 

 

Frequency 

 

Percent 

 

Frequency 

 Percent 

Achyranthes aspera .L 49 1.12 10 0.24 59 0.69 

Alchmila pedata 548 12.49 443 10.74 991 11.64 

Allium subhirsutum 23 0.52 0 0 23 0.27 

Andropogon abyssinicus 53 1.21 72 1.75 125 1.47 

Galium spurium 220 5.01 77 1.87 297 3.49 

Bidens macroptera 152 3.46 0 0 152 1.79 

Buddleja polystachya fresen 63 1.44 33 0.8 96 1.13 

Canium maculatum 188 4.28 217 5.26 405 4.76 

Clematis simensis 238 5.42 34 0.82 272 3.2 

Crepis vesicaria 131 2.99 0 0 131 1.54 

Cyanetis barbata 710 16.18 336 8.15 1046 12.29 

Cynodon dactylon 88 2.01 154 3.73 242 2.84 

Cynoglossum lanceolatum 173 3.94 0 0 173 2.03 

Dipsacus pinnatifidus 32 0.73 145 3.52 177 2.08 

Dryopteris dilatata 33 0.75 0 0 33 0.39 

Ericarboria 0 0 444 10.76 444 5.22 

Ferula communis 23 0.52 94 2.28 117 1.37 

Galinsoga parviflora 20 0.46 48 1.16 68 0.8 

Gladious abyssinicus 12 0.27 0 0 12 0.14 

Hagenia abyssinica 184 4.19 170 4.12 354 4.16 

Helichrysum splendidum 37 0.84 237 5.75 274 3.22 

Hypericum revolutum 0 0 412 9.99 412 4.84 

Lychin 110 2.51 129 3.13 239 2.81 

Olea chrysophylla 74 1.69 341 8.27 415 4.87 
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Oplismenus compositus 80 1.82 122 2.96 202 2.37 

Pelargonium 

multibracteatum 

26 0.59 0 0 26 0.31 

Phagnalen phagnaloides 129 2.94 41 0.99 170 2 

Plantago lanceolate 65 1.48 0 0 65 0.76 

Pterocephalus asiospermus 17 0.39 0 0 17 0.2 

Rossa abyssinica 0 0 344 8.34 344 4.04 

Rumix bequartii 434 9.89 141 3.42 575 6.75 

Salivia merjamie 52 1.19 0 0 52 0.61 

Silene nutans L 16 0.36 75 1.82 91 1.07 

Swertia abyssinica 55 1.25 0 0 55 0.65 

Trifolium ruepellianum 108 2.46 0 0 108 1.27 

Vernonia fasciculate 112 2.55 0 0 112 1.32 

Zehnaria scabra 133 3.03 6 0.15 139 1.63 

Overall 4388 100 4125 100 8513 100 
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Table 7: List of plant species, parts consumed, frequency and percentage composition of diet for common bushbuck 

Local Name    Species Family  Habit  Part 

consumed 

Frequency Percent 

(%) 
 

 Telenji Achyranthes aspera .L Amaranthaceae Herb yl,fu 59 0.7 

Yayt Jero Alchmila pedata Rosaceae Herb yl,ml,sh 991 11.6 

     - Allium subhirsutum Amaryllidaceae Herb yl,fl 23 0.3 

Gajja Andropogon abyssinicus Poaceae Herb yl,ml.sh,ft 125 1.5 

False Cleavers/ Ashekt Galium spurium Rubiaceae Herb yl,ml,sh 297 3.5 

Adey abeba  Bidens macroptera  Asteraceae Herb yl,ml,sh,fl 152 1.8 

Anfar Buddleja polystachya fresen Loganiaceae Herb yl,ml,fl 96 1.1 

Shash kelem Canium maculatum Apiaceae Shrub yl,fl,sh 405 4.8 

Yazo-Hareg Clematis simensis Ranunculaccae Lianas yl,ml,sh,fl 272 3.2 

Wetet ferche Crepis vesicaria Asteraceae Herb yl,sh 131 1.5 

Gush Cyanotis barbata D.Don Commelinaceae Herb yl,ml,sh,fl 1046 12.3 

Serdo Cynodon dactylon Poaceae Herb yl,ml,sh 242 2.8 

Chegogot Cynoglossum lanceolatum Boraginaceae Herb Yl 173 2 

Yewef-kelem Dipsacus pinnatifidusSteud Dipsacaceae Shrub yl,ml,sh 177 2.1 

Yejib-Egir Dryopteris dilatata Dryopteridaceae Herb yl,sh 33 0.4 

Wuchena Ericarboria Ericaceae Tree yl,tw 444 5.2 

Shug Ferula communis Apiaceae Shrub yl,ml 117 1.4 

   - Galinsoga parviflora Asteraceae Herb yl,ml,sh,ft 68 0.8 

Zerezerit Gladious abyssinicus Iridaceae Herb sh,fl 12 0.1 

Kosso Hagenia abyssinica Rosaceae Tree yl,ml 354 4.2 

Fotena Helichrysum splendidum Asteraceae Shrub yl,ml,fl 274 3.2 

Amija Hypericum revolutum Hypericaceae Tree yl,ml,tw 412 4.8 

Shibet Lychin    239 2.8 

Weyra  Olea chrysophylla Oleaceae Tree yl,tw,sh 415 4.9 
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Yekok-sar Oplismenus compositus Poaceae Herb yl,ml 202 2.4 

Yebera-milach Pelargonium multibracteatum Geraniaceae Herb yl,ml,fl 26 0.3 

Simbita Phagnalen phagnaloides Asteraceae Shrub yl,ml,sh 170 2 

Wemberet Plantago lanceolata Plantaginaceae Herb yl,ml,ft 65 0.8 

Zenga Pterocephalus frutescens 

Hochst.ex A.Rich 

Dipsacaceae Herb yl,fl 17 0.2 

Kaga Rossa abyssinica Rosaceae           Tree fl 344 4 

Yewushlut Rumix bequartii Polygonaceae Herb yl,ml 575 6.8 

Dimbo Salivia merjamie Lamiaceae Herb yl 52 0.6 

Wegert Silene nutans L Caryophyllaceae Herb yl,ml,sh,fl 91 1.1 

Telba bigagni Swertia abyssinica Gentianacea Herb yl,ml,sh,fl 55 0.6 

Maget Trifolium ruepellianum Fabaccae Herb yl,sh,fl 108 1.3 

Achberbir Vernonia fasciculate Asteraceae Shrub yl,ml 112 1.3 

Hareg resa Zehnaria scabra Cucurbitaceae Lianas yl,ml,sh,fl 139 1.6 

Total     8513 100 

yl: young leaves, ml: mature leaves, sh: shoot, tw: twig, fl: flower, ft: fruit  



32 
 

From the above table of the plant species list 20% were belonged in to Rosaceae family, 

12.3% were Commelinaceae,   % were  Asteraceae, 7% were Polygonaceae, 7% were 

Poaceae and the other families were the most least frequency. Therefore, 50% of the Common 

bushbuck diets were included in five families only (Fig 4).  

 

Figure 4: Percentage of plant family consumed by common bushbuck during the study period 

During the observation time, the plant part consumed were categorized in to different types of 

diet item as matured leave, young leave, shoot, twig, flower, fruit and others (lichen) (fig 6). 

From this study most of the time bushbucks were feed on young leaves during dry seasons 

and shoots was recorded in the wet season. Mature leaves were the second favored food items 

in both wet and dry seasons. Twig, flower, fruits and others like lichen were feed rarely in 

both seasons. There was a statistically significant difference in plant part consumed during 

wet and dry seasons (    = 1762.3, df = 6, P = 0.00) (Fig 6).  
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Figure 5: Frequency of diet items of common bushbuck in different habitats 

 

The highest preferred diet item was young leave followed by matured leave. Likewise, the 

Common bushbuck spent most of their time in shrub land to get the young leaves as well as in 

grassland habitats. The Common bushbuck habitat preference was recorded in shrub-land and 

the second preferred habitats were grass-land. Similarly, bush land and forests were the least 

preferred habitat as well (Fig 5). There was statistically significant difference in habitat 

preference in both wet and dry seasons (  = 179.8, df = 3, P = 0.05).  

 

 

 

 

 

 

 

Figure 6: Frequency of diet items of common bushbuck during wet and dry seasons 
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Common bushbuck prefer a specific parts of food plants and their preference is highly 

correlated with age sex categories, as a result young leaves were highly preferred by all age 

sex categories followed by matured leaves and shoots. However, their preference on the diet 

item by age sex categories showed statistically significant different (  = 170.6, df = 24, P = 

0.00) (Figure 7). Similarly, species eaten by age sex categories was also showed significantly 

different (  = 1523.5, df = 144, P = 0.00).  

Figure 7: Part consumed by age sex categories  
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5. DISCUSSION 

Population size count is a center for conservation and management of the species of interest in 

its habitat (Elphick, 2008). Similarly, estimating the wildlife status, distribution and 

understanding the population dynamics is essential for studying population ecology and 

devising appropriate conservation practice and management (Wilson and Delahay, 2001).    

The variation in population estimation during the wet and dry seasons could be a result of 

changes in the abundance of resources required in different habitat types and the ambient 

weather conditions. The possible reason for the low sighting of the animal in the area might 

be due to their more freezing behavior that made them less observable leading to 

underestimation during the census count (Abebayehu Desalegn and Tilaye Wubie, 2012). 

In the present study, the number of common Bushbuck was varied in both seasons. The 

average number of common bushbuck was lower in wet 96 than 102 dry season in the study 

area. This could be related to the existence of livestock grazing during the wet season in the 

study area. Similarly, AWF (2015) reported that livestock grazing was high during wet season 

in SMNP. In another way, during the wet season, the solar radiation is shielded by the cloud 

cover, hence the animals leave thicket and congregate in the open for foraging, but during the 

dry season, they prefer thicket clumps to be protected from the intensive solar radiation. 

Similarly, Abebayehu Desalegn and Tilaye Wubie (2012) reported that the dry season 

increased than wet season, 110 and 156 individuals in wet season and dry season, respectively 

in Menagesha-suba State Forest and Dejene Worku and Demeke Datiko (2018) also reported 

76 individuals in wet season and 84 individuals in the dry season in Hanto Controlled Hunting 

Area. In contrary Dereje Yazezew et al. (2011) in Denkoro Washa National Park; Brnesh 

Hailemariam et al., (2015) in Wof-washa Forest; Wubie Bayih and Mesele Yihune (2018) in 

Sekele Mariam Forest reported that; the number of bushbuck is higher in dry season than wet 

season. This might be due to the presence of enough food during the wet season but less in the 

dry season which is similar with (Brnesh Hailemariam et al., 2015) 

Currently, the distribution of common bushbuck in SMNP is within an area of 25.3 km
2
 

which is around 7% from the total area of the park. This distribution extends from the 

highland parts of the park in Sankaber (from Hawenz to Jinbar waterfall) and lowland parts of 
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the park Dirni to Muchla. The density of common bushbuck is 3.81/km
2
. However, previous 

study by Dereje Yazezew et al. (2011) indicated that the density of the common bushbuck in 

Donkoro Forest proposed national park used to be 11.75/km
2

. 

Common bushbuck in the SMNP were distributed into four habitat types and the number of 

common bushbuck counted were varied per habitat type. This supports the finding of Brnesh 

Hailemariam et al., (2015), which observed that the number of bushbuck was varied per 

habitat. From this study there was no a significant different in mean number of individuals 

along different habitats. Similarly, Dereje Yazezew et al., (2011) has reported the mean 

number of individuals did not show a significant different with in habitats between season. 

Yalden and Langen (1992); Chane (2010) Brnesh Hailemariam et al. (2015) and Wubie Bayih 

and Mesele Yihune (2018), reported that the number of bushbucks were highest in the forest 

habitats which is contradicts with the present study. The result shows a highest proportion in 

vegetation habitats (forest and shrub land which accounts 60.2%). The dominant habitat type 

around the study areas is shrub and grasslands. The different number of individuals recorded 

in different habitat during the wet and dry seasons could be a result of changes in the 

abundance of resources required in different habitat types and the ambient weather conditions. 

Similarly, the habitat utilization is often determined by the availability of cover and food the 

rich plant growth (Dankwa-Wiredu and Euler, 2002).  

Sex and age categories were distinguished on the basis of body size, presence or absence of 

horn, size of horn, and pelage. Adult individuals were the first largest proportion in terms of 

their number and sub adults were the second largest proportion. Young individuals showed 

the least proportion in terms of their number counted in both seasons. In the present study,  

age structure of total population was dominated by more adults. However, the number of sub-

adults and young individuals counted during both seasons varies slightly which go in line with 

the findings of Dereje Yazezew et al. (2011) that indicates bushbucks are seasonal in their 

reproductive behavior.  

The present study revealed that the male to female sex ratio was 1:1.12 in wet and 1:1.3 in dry 

seasons, respectively. This finding supports the report from Brnesh Hailemariam et al., (2015) 

which observed population sex ratio biased towards female individuals (1:1.65). Females 

were dominant in the bushbuck population which indicates that bushbucks have a potential to 
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increase in their number. The possible reason for variation in sex ratio may be largely due to 

increase in mortality of males because they are more prone to predation than females and less 

vigilant when engaged in social interactions or because their condition is poor due to 

permanent agonistic interactions with other males (Wronski et al., 2006a; Wronski et al., 

2006b).The record for young was relatively small during this study; this might be as a result 

of the highly cryptic adaptive behavior of young individuals common in such antelopes (Irby, 

1981; Taylor, 2004). 

During the present study, 37 plant species were recorded serving as a regular diet for 

Common bushbuck which, Rosaceae family was the major food item. This special adaptation 

of bushbucks to utilize a wide range of plant species was reported by several authors Dereje 

Yazezew et al. (2011) and Zerihun Girma et al. (2015) has reported 46 and 69 species of 

plants as diet respectively. However, MacLeod et al. (1996) has reported that 23 plant species 

and Haschick and Kerley, (1997) has reported that 16 plant species used as food for Common 

bushbuck which is relatively low with the present study. Three plant species, C. barbata, A. 

pedata and R. bequartii accounted for 30.68% of bushbuck‟s overall diet during this study. 

This result is in accordance with the study of Brnesh Hailemariam et al. (2015). The present 

study shows that the plant species in the diet consumed varied seasonally, which is in line 

with Dereje Yazezew et al. (2011), Zerihun Girma et al. (2015) and Brnesh Hailemariam et 

al. (2015) 

Young leaves constituted the largest proportion (44.4%) of their diet while twig and fruit were 

used in the lowest proportion. Dereje Yazezew et al. (2011) and Brnesh Hailemariam et al. 

(2015) have reported similar findings which is consistent with the present study. This is 

because of the seasonal availability of flowers and fruits (Brnesh Hailemariam et al., 

2015).Although Apio and Wronski (2005) reported that common bushbucks did not consume 

grass at all, grass species like Cynodon dyctylon, Plismenus composites,Oplismenus 

composites and Hemeda trianda were contributed a considerable percentage of the bushbuck 

diet, particularly during the wet season as observed in the present study. 

The present observation showed that common bushbucks are mixed feeders, which rely on 

browsing shrubs, herbs and trees and grazing on a some of grass species. Herbs were eaten 

throughout the year but shrubs were slightly favored during the wet seasons. This adaptive 
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feeding style most probably contributed to the pronounced seasonality in foraging behavior. 

This is related to the findings of Wronski et al. (2006) and Dereje Yazezew et al. (2011) for 

bushbuck and Hofmann (1989) and Owen-Smith (2013) for other ungulate species have also 

reported similarly. Bushbucks spent more time feeding on herbaceous species and shrubs and 

less time on trees and grasses during the wet season. However, during the dry season, the 

amount of time spent feeding on shrubs and trees increased where the availability of grasses 

and annual herbs decreased. Okiria (1980) reported that common bushbucks exhibited a 

similar strategy by concentrating to feed on the available shrub species during the dry season 

and the rainy season resumed, they widened their acceptance range to include a considerable 

amount of herb species.  
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6. CONCLUSION AND RECOMMENDATIONS 

6.1. Conclusion 

The study revealed that, the Simien Mountains National Park harbors significant populations 

of common bushbuck. The distribution of common bushbuck in the Simien Mountains 

National Park extends from the highlands parts of the park in Sankaber (from Hawenz to 

Jinbar waterfall) and lowland parts of the park Dirni to Muchla.  

This study revealed that relatively more females as compared to males observed in the Simien 

Mountains National Park, which indicates that bushbucks have a potential to increase in their 

number and shows a healthy population of the species in the area. Regarding the feeding 

habitat of the animal grassland is the most important preferable habitat in the study area. 

Common bushbuck prefers more grassland habitats relatively with others in the study area. 

Common bushbucks are mixed feeders, which rely on browsing shrubs, herbs and trees and 

grazing on some of grass species. They consumed all plant parts, however, young leaves 

constituted the largest proportion of their diet while twig and fruit are used the least 

proportion. 
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6.2. Recommendations 

Based on the results of the present study, the following points are recommended for effective 

conservation of the common bushbuck in the SMNP 

 This is the first time investigation on the population size, structure and feeding 

ecology of common Bushbuck in Simien Mountains National Park. The study on the 

population estimation couldn‟t indicate whether the populations are increasing, 

decreasing or remaining stable. So, continuous population estimation and monitoring 

should be carried out to determine the population trends of common Bushbuck at 

Simien Mountains National Park. 

 The Simien Mountains National Parke is one of the wildlife centers in Ethiopia with 

several opportunities of tourism potential. However, it is still under a serious challenge 

like fire outbreak, grazing, settlement and logging which needs an intensive protection 

measures. So, those challenges should be mitigated.  

 Proper management of existing and potential habitats of common Bushbuck should be 

implemented using prescribed fire or grass cutting by local residents in order to initiate 

the growth of fresh grass used as forages to common Bushbuck and other herbivore 

wildlife species. 

 Local community involving in the conservation activities and provide benefits from 

tourism to improve their livelihood and become less dependent on the resources of the 

Park by practicing fair and transparent rules in involving the local people towards 

resource management.  

 Minimize too much traffic and sound pollution within the Park as well as a speed of 

driving to avoid road kills and also minimizing habitat fragmentation caused due to the 

presence of a number of local roads.  
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APPENDIXCES 

Appendix 1: Common bushbuck distribution survey data sheet 

Block name --------- Date -------- Start time ------------ End Time ---------- zone ------------- wereda -------------- kebele ------------- 

Data collector ---------------------- GPS location X --------------- Y -------------- X -------------- Y --------------- 

Time 

seen 

 Number of age/sex individuals Habitat type Protecte

d status 

(yes/no) 

Remark  

Loc X Loc Y AM AF SAM SAF UID Grass 

land  

Shrub 

land 

Forest 

Land 

Bush  

Land 

Cliff  

               

               

               

               

               

               

               

               

               

Note; Age/sex class: adult male (AM); sub-adult male (SAM); adult female (AF); sub-adult female (SAF)and unidentified; (UID)  
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Appendix 2: Common bushbuck feeding data sheet 

Date ------ Start time -------- End Time -------- Grope ID -------- sex/age; AM ----- SAM ------ AF ------ASF------- UID ------- 

Time 

seen  

GPS location Types of diet item Type of 

Spices 

eaten  

Remark  

 Loc X Loc Y Grass  root Leaf Twig bark flower Fruit 

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

Note; Age/sex class: (AM); adult male, (SAM); sub-adult male, (AF); adult female, (SAF); sub adult female, (UID); unidentified 
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Appendix 3: Identified Species Name data sheet 

No  Local name  Scientific Family  Habit  Part consumed  Percentage 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 

Note; Habit= herb, shrub, grass, tree; Part consumed= yl: young leaves, ml: mature leaves, sh: shoot, tw: twig, fl: flower, ft: fruit 
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Appendix 4. Field Pictures 

a) Partial views during data collection period 
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b) Common Bushbuck killed due to common jackal and car accident  
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