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ABSTRACT 

A study aiming at determining population status, feeding habits and conservation challenges of 

Tiang was conducted in Abobo district, Gambella National Park. The objectives of the study 

were to know the population structure, distribution and density of Tiang; the grass species eaten 

by Tiang; habitat preferences and to understand human-Tiang conflicts in the area. Line transect 

count was made to determine the population size, structure and distribution of Tiang in the study 

area. Feeding habits and habitat use observations were carried out on grazing herds. Feeding sites 

were classified into different habitat types based on the vegetation dominance of the area. 

Quadrats were marked in different feeding sites of Tiangs and the number and kinds of grasses 

within all quadrats were identified and counted; and identified in the Herbarium of Addis Ababa 

University. Data on conservation challenges of Tiang were collected by interviewing the local 

people and other stakeholders; and by observing the area. Data were statistically analyzed using 

SPSS version 16 computer programme. The total population of Tiang was 26 and 93 during the 

wet and dry seasons, respectively. The total population counted during the wet season was 

composed of 9 (34.6%) adult males, 10 (38.5%) adult females, 1 (3.8%) sub-adult male, 5 

(19.2%) sub-adult females and 1 (3.8%) young. Individuals counted during the dry season had 29 

(31.2%) adult males, 31 (33.3%) adult females, 9 (9.67%) sub-adult males, 15 (16.129%) sub-

adult females and 9 (9.67%) young. The population density of Tiang was 0.2/km2 and 0.7/km2 

during the wet and dry seasons, respectively. The distribution of Tiang was high at Pokede site 

during the wet season; and at Yawbela site during the dry season. Five food items were identified 

at three sites (Ubala, Yawbela and Pokede). There were significant variations in the proportion of 

various food items of Tiang during the wet and dry seasons. The food items recorded were: 

Themeda triandra, Cyperus maculatum, Paspalum scrobiculatum, Digitaria macroble and 

Cynodon dactylon. Threats on Tiang were the combination of habitat destruction (from 

commercial agriculture), poaching and illegal activities. Tiang damage agricultural crops in the 

area. Human-Tiang conflict was observed. Regular census in order to have information on Tiang 

population size is recommended.  

Key words: Tiang, population distribution, feeding habits, Human-Tiang conflicts. 
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1. INTRODUCTION 

1.1. BACKGROUND OF THE STUDY 

The biogeography of Ethiopia is characterized by two dominant geographical features, namely 

the highlands and the lowlands. Most protected areas in Ethiopia are located in the lowland areas 

of the country. The country is one of the most physically and biologically diverse countries in the 

world with high diversity and endemism (Leykun Abune, 2000). The past geological history, 

unique topography and wide ranging climate of Ethiopia have contributed to diverse biological 

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

The Ethiopian protected area system contains several categories, including National Parks, 

Wildlife Reserves, Sanctuaries and Controlled Hunting Areas, which were primarily designed for 

the protection of the country’s wildlife resources. The principal mechanism used by Ethiopia to 

protect biodiversity, ecosystems and ecological processes has been through a network of wildlife 

conservation areas and priority forest areas. The area coverage of wildlife conservation and 

priority forest areas is 14% (EWCA, 2009). Gambella National Park, which is one of the largest 

and biologically rich National Parks in Ethiopia, is located 766 km southwest of Addis Ababa. 

The area was proposed primarily to protect the outstanding biodiversity and the complex natural 

ecosystems as well asmajor larger mammals such as the African Elephant, Buffalo, White-eared 

kob, Nile lechwe and Tiang. 

The spatial and temporal distribution of a species depends on its ecological requirements and 

responses to environmental characteristics (Elton, 1927). These environmental characteristics 

affect not only the population distribution, but also the population size of the species. Both the 

population abundance and distributions of the species depend on thehabitat requirements of the 

species. 

Tiang (Damaliscus lunatus tiang) is one of the five subspecies of the Damaliscus lunatus in 

Africa. The other subspecies are Korrigum (Damaliscus lunatus korrigum), Coastal Topi 

(Damaliscus lunatus topi), Topi (Damaliscus lunatus jimela), and Tsessebe (Damaliscus lunatus 

lunatus) (Grubb et al., 2005).  
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The horns of Tiang are more slender and reddish in coloration than Korrigum.The coat has a 

distinct reddish-purple tinge. There is often a faint dark stripe from the ear to below the eye. 

Tiang is a highly social and fast running antelope of the genus Damaliscus. Tiang (Damaliscus 

lunatus) is also known as Tsessebe or Topi. Tiang has a long but patchy distribution as it prefers 

certain grasslands in arid and savanna areas. It primarily lives in grassland habitats ranging from 

treeless plains to savannas. In woodlands and open grasslands, Tiang frequents along the edges 

using the shade during hot weather (Dunham et al., 2003). They prefer pastures with green grass 

that is medium in length with leaf-like swards. Tiangs are more densely populated in areas where 

green plants extend into dry seasons, particularly near water. The species is found in the 

savannas, semi-deserts and flood plains of sub-Sahara Africa. It occurs throughout southern 

Chad, northern and Central Republic of Africa; and south Sudan to southwest Ethiopia and 

northwestern Kenya (Duncan, 1975).  In the early 20th century, these countries had the greatest 

populations of African antelope (Spinage, 1986).  

In the Gambella National Park, nearly all the remaining populations of Tiangreside in the 

southwest and wetland of the Park along Saudi Star Farm.Tiang favors grassland habitats, 

ranging from vast treeless plains to lightly wooded bush and tree savanna. It prefers medium 

grassland (up to knee-high). Where woodland and open grassland adjoin, it frequents the edge, 

withdrawing into the shade during hot weather. Though occasionally found in rolling uplands 

(e.g., Akagera National Park, Rwanda), Tiang generally sticks to flat lowlands and seldom 

occurs above 1500m. This species eats virtually nothing but grass. Its long, narrow muzzle and 

mobile lips are adapted for selective feeding.It harvests tender green blades, avoiding mature 

leaves and stems. This species is currently listed on the IUCN Red List as Lower 

Risk/Conservation Dependent (Antelope Specialist Group, 1996). 
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1.2. STATEMENT OF THE PROBLEM AND JUSTIFICATION 

Throughout the African continent, wildlife populations have been rapidly declining owing to 

logging, poaching, civil war, pollution and other human interferences (Bakerova, 1991). Civil 

war along with severe drought, negatively impacted Ethiopia’s environmental conditions leading 

to even greater habitat degradation (Encyclopedia of Nations, 2008).  

It is evident that until the mid-1980s, the Gambella region in general and the Gambella National 

Park in particular was relatively free from human interference; and had abundant wildlife 

populations. However, following the 1984/85 famine, the Derg Regime allowedlarge number of 

people and settled down in the eastern parts of the Park, i.e. the study area. Besides the 

resettlement of local people from the highland of Ethiopia, the civil war between North and 

South Sudan had negative impacts on wildlife populations and habitat components in the area. 

During these periods, therewas intense fighting in or near the Park with automatic guns, which 

caused highmigration of wild animals (Selkhozproexport, 1989).The Sudanese People Liberation 

Movement/Army (SPLM/A)soldiers used to carry out poaching and other illegal activities in the 

Park and refugees were also resettled in or near the Park in different districts of the region. As a 

result, the wildlife resources of the Park including Tiang have been depleted during the lastfew 

decades. 

In addition, this National Park has been under severe threat due to recent development activities 

around the eastern and northern part of the Park boundary and the western core wildlife area was 

identified as potential investment site (Cherie Enawgaw, 2010). Some development activities 

such as large scale mechanized agricultural projects have negative impacts on the distribution, 

movement and habitat requirement of the wildlife resources.The populations of Tianghave been 

greatly reduced primarily due to the impacts of habitat loss and hunting pressure. This species 

has been the subject of several intensive studies (Child et al., 1972;Jewill, 1972; Joubert, 1972; 

Duncan, 1975).The spatial and seasonal distribution of edible grass throughout the habitat is a 

major determinant factor for the movement and social groupings of the species. Regional 

populations are also affected by drought, disease, changes in vegetation composition and 

dynamics or habitat loss due to damming on local waterways (Antelope Specialist Group, 1996). 
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The distributions and abundance of Tiang are only little known in Gambella National Park. 

However, the area represents important range of Tiang and other species of international 

conservation importance. The Ethiopian Wildlife Conservation Authority (EWCA) in 

collaboration with its partners had conductedlandscape surveys in 2009 and 2010 in order to 

identify the wildlife distribution in the Park (TFCI, 2010).  

1.3. OBJECTIVES 

1.3.1. General objective 

The overall objective of the research was to study the population status, distribution, feeding 

habits and the conservation challenges of Tiang in Gambella National Park, Ethiopia. 

1.3.2. Specific objectives 

The specific objectives of this study were to: 

 Determine the population structure of Tiang 

 Determine the population distribution of Tiang 

 Identify the grass species that Tiangs feed on 

 Determine the habitat type that is preferred by Tiang 

 Determine the effects of human-Tiang conflict 

1.4. RESEARCH QUESTIONS 

 What is the population size of Tiang in the study area and how does it vary between 

seasons? 

 What are the major anthropogenic problems that affect the population distribution of 

Tiang in the study area? 

 Which habitat types are most preferred by the species? 

 Are the investments and other anthropogenic factors hindering the feeding behavior of 

the animal? 

 What are the species of plants that are frequented by the species as important forage? 

1.5. SIGNIFICANCE OF THE STUDY 

For effective research and management of the species, reliable estimate of the population and 

information on feeding habits are essential (Putman, 1984). This study would substantially 
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contribute to the estimation of population size, distribution patterns, feeding habits and 

conservation challenges of Tiang.  

Understanding or knowing the population status, distribution patterns and the feeding habits of 

Tiang in the study area would significantly contribute to the conservation and management of the 

species in terms of addressing habitat loss and other illegal activities carried out in or around the 

Park.  

1.6. LITERATURE REVIEW 

The family Bovidae is one of the most widely distributed families of the Order Artiodactyla. The 

rich diversity of this family reflects the success of its evolution (Kingdon, 1982) 

 Fossil evidences from the late Pleistocene in East Africa emphasized that the bovid assemblages 

have changed greatly over the past 21,000years.Interestingly, different species of alcelaphines, 

notably Damsliscus, dominated the composition and abundance of these assemblages (Gifford-

Gonzalezand Marean, 1991). The extant representatives of Damaliscus lunatus are important 

components of mammalian assemblages in African savannas. Systematics of the Tiang is 

confusing due to lack of material on which to base its classification. Different researchers at 

different times have given different names to the species such as korrigum, topi and tiang 

(Cotterill, 2003b). The species has been categorized as a member of the genus Damaliscus (East, 

1989).The species, Damaliscus lunatus, is sometimes split into two: the Damaliscus lunatus and 

the Damaliscus korrigum. The species from south-central Africa (Angola, Zambia and southern 

DR of Congo) are classified as Damaliscus lunatus; and all other populations from East Africa 

are classified as Damaliscus korrigum (Cotterill, 2003a). However, Damaliscus lunatus is widely 

used for all subspecies.  

This species is also called ‘Thiang’ by Anuak and Nuer ethnic groups in Gambella Regional 

State; and the English name is also Tiang as it is called Tiang by other international communities 

in different parts of the world. However, there is no clear source that indicates that who derived 

the name from whom. Many interviewed elders from local people said that the name existed for 

so many decades; and there is a tribe (in Lare district, Nuer zone, Gambella, Ethiopia) called by 

the name of that species especially in Nuer ethnic group. The name of that tribe emanated from 

their grandfather who was born when Tiang was killed by his father. Even now, many Nuer 
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people call their children ‘Thiang’ when the child is born after the Tiang is killed. According to 

many of the interviewed people, the name of the subspecies Tiang (Damaliscus lunatus tiang) 

was derived by the British during their colonization and its name was spread to different parts of 

the world and added to other subspecies such as Korrigum (Damaliscus lunatus korrigum), 

Coastal Topi (Damaliscus lunatus topi), Topi (Damaliscus lunatus jimela), and Tsessebe 

(Damaliscus lunatus lunatus) found in different African Protected Areas. 

The subspecies tiang occurred throughout South Chad (where it undertook extensive seasonal 

movements) in open seasonally inundated grasslands in North Central African Republic, and was 

formerly widespread in savannas and flood plain grasslands in South and Central Sudan (Fig. 1). 

From there, its range extended into southwestern lowlands of Ethiopia and extreme northwest 

Kenya (East, 1999). 

 

Figure 1: Distribution of Tiang and other subspecies of the species Damaliscus lunatus in Africa. 

http://www.nnf.org.na/rarespecies/rare_library/rst_report.pdf 
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Currently, Tiang still occurs in South and South-east Chad, in the basin of the Rivers Bahr Aouk, 

Bahr Keita and Bahr Salamat, reaching Mand National Park to the West and including Zakouma 

National Park, Chad(Chardonnet, 2004).The range in northwest Central African Republic adjoins 

that in Chad, mainly the plains along the Aouk River, Bamangui River, Manovo River, 

Koumbala River, Gounda River and St Floris plains (Chardonnet, 2004). Most surviving animals 

are restricted to the Manovo-Gounda-St Floris National Park, Central African Republic. In 

Sudan, East (1999) noted that it has been eliminated from most of the northern parts of its former 

range (but a small population survived in Dinder National Park) and that Tiangs still occurin 

large numbers in the southeast.Recent surveys across a large part of South Sudan confirm that 

they survive in good numbers particularly in Jonglei area and in Boma National Park (Fay et al. 

2007). In Ethiopia, they still occur in good numbers in southwest, while in Kenya they are 

confined only to Sibilo National Park in northwest Kenya (Marsabit district) (East, 1999). 

Tiangs occur in large herds across the sub-Saharan Africa. In the early 20th century, they were 

thought to have the greatest populations of any of the African antelopes (Spinage, 1986). East 

(1999) estimated the current population of the species as around 300,000, comprising 3000 

Korrigum, 75,000 Tiangs, 100,000 Coastal Topis, 93,000 Topis and 30,000 Tsessebes. Included 

an estimated 50,000 animals in South Sudan, which East (1999) acknowledged could be a gross 

underestimate.The Aerial surveys carried out during the dry season of South Sudan indicated a 

population exceeding 155,000 (Fay et al. 2007), but it shows a large reduction from the more 

than 350,000 animals estimated by Mefit-Babite (1983) in the northern part of the Jonglei.  

The mechanisms by which animals choose their diet are diverse. Some animals have a narrow 

range of preferences. Food supply varies with season. To some degree, all environments are 

seasonal, including those of the tropics. Food supply is greatest for herbivores when plants are 

growing during the summer at higher altitudes (temperate and polar regions) and during the rainy 

seasons in lower altitudes (tropics and subtropics). Protein in grass and leaves declines from high 

levels of 15-20% in young growth to as little as 3% in mature flowering grass, or even 2% in dry 

senescent grass (Johnson, 1994).  

Food resources are often characterized by two attributes: the amount of food available to an 

animal and the suitability of that food to the animal’s requirements. Quality may be described as 
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the percentage of digestible protein in the food, whereas quantity may be measured as dry mass 

of food per hectare (Fryxell et al., 2006). 

The health of Tiang in a population depends on access to green vegetation. They are more 

densely populated in areas where green vegetation lasts into dry seasons. They are selective 

feeders and use their elongated muzzle and flexible lips to forage for fresh grass.  When 

foraging, Tiangs tend to make small bites at a fast rate. Tiangs generally frequent flat lowland 

with an elevation below 1500masl (Fryxell et al., 2006). When they have access to frequent 

supply of vegetation, Tiangs usually do not drink. They drink more when relying on dry grass. 

Herds of Tiangs migrate between pastures. The largest migration is seen in the Serengeti 

National Park, where they join wildebeests, zebras and gazelles (Duncan, 1975). 

Damaliscus lunatus is nearly exclusively a grazer (99% of the rumen contents in Serengeti 

National Park, 98% in the Lamu District, Kenya (Duncan, 1975). These observations are 

confirmed studies involving stable carbon isotope analysis (Cerling et al.,2003). Damaliscus 

lunatus uses a wide variety of species, from species of the family Cyperaceae in wetlands to 

short grass species on the high ground. Their principal grass species in the Masai-Mara include 

Themeda triandra, Cynodon dactylon and Sporobolus species (Hansen et al. 1985). 

In the woodlands of Serengeti National Park, Digitaria macroble is an important species, and in 

the western corridor Setaria sphacelata and Echinocloa haploclada and the wetland Panicum 

species are important in the dry seasons. 

Tiangs switch their preferences between grass species according to the changes in the plant 

structures, particularly the length of their leaves. Tiangs do occasionally browse a few plants, 

such as Dicrostachyes, combretum and Scleyoocara. 

Damaliscus lunatus is a green leaf specialist, and its narrow muzzle and incisor allow it to feed 

very selectively. As a result of its highly selective feeding habits, Damaliscus lunatus may be 

particularly susceptible to competition from other grazers such as the African Buffalo (Syncerus 

caffer), white-eared kob (Kobus kob) and Roan antelope (Hippotragus equinus). 

Damaliscus lunatus is a flood-plain species: two of its local names mean ‘mud’, and all the 

major populations are centered in wetlands. The importance of flood-plains to this species is 
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exemplified by the decline in the population living around Lake Rukwa when a rise in the water 

level caused a reduction in the area of the flood-plain (Vesey Fitzgerald, 1960; Rodger, 1982). 

The Jonglei District area of the South Sudan is the supreme example of a flood-plain population 

of Damaliscus lunatus, where about half a million animals migrate between the wetlands of the 

Sudd in the dry season and woodlands, bushlands and grasslands to the east (Boma National 

Park) and the south. This population interacts with very much smaller resident herds that live 

year-round in favorable pockets. The species is not as specialized as the Southern Lechwe Kobus 

leche, and can be found in a wide range of grasslands, buslands and woodlands, though it does 

better in open grasslands (Yoaciel and Van Orsdol, 1981).It does not occur in forests, arid or 

montane habitats (> 1500m). 

Damalicus lunatus uses catena ridges during the wet seasons and swamps during the dry seasons, 

tracking medium-height (10-20cm sward surface), semi-maturegrasses whose flowering heads 

are just beginning to appear. It uses regenerating grasses in flood-plains after fire to a greater 

extent than other species (Wisley, 1966). Densities in the habitats available to Damaliscus 

lunatus are predictable from the structure of the grasslands, so abundance is strongly affected by 

rainfall, grazing pressure and fire (Duncan, 1975). 

The spatial scale of movements by Damaliscus lunatus during the annual cycle of habitat use is 

closely linked to the geographical scale of catenary sequence. When this is hundreds of 

kilometers, as in South Sudan, the Tiang migration covers some 400 km (Hillman and Fryxell 

1988). The Serengeti ecosystem, like most savannas, is dissected by streams and rivers, so the 

scale of the catena is much smaller.  

Like most grazers, Tiang relishes green flush, but is unable to harvest very short pasture as 

efficiently as bulk feeders like the wild beest, water buck, and zebra. During the rains Tiangs 

avoid very short and very mature pastures.During the dry season, they prefer plant communities 

with the greatest abundance of grass. They do not have to drink when theirfodder is green, but 

drink every day or 2 when subsisting on dry grass (Duncan, 1975). The densest populations 

occur where green pastures persist through the dry season, notably on plains bordering lakes and 

rivers subject to seasonal flooding. It migrates between the arid and savanna zones. 
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Landscape characteristics such as vegetation cover are modified by land-use activities. Such 

modifications can lead to an increase or decrease in habitat quality and quantity for various 

species of wildlife native to an area. Current thinking in conservation identifies habitat 

conversion as the major threat to biodiversity. The impact of anthropogenic activities on wildlife 

habitat and species varies depending on the spatial and temporal scales considered and the 

persistence of the activities in the landscape. 

There are numerous large-scale and small-sized investments scattered throughout theGambella 

Region.Many of the small investors are engaged in growing oil seeds, cotton, maize, peanuts and 

fruittrees. All investment projects, small or large, require secure access to sources of water 

forirrigation; and many of them are not sustainable.The investments underway are found in many 

parts of the region,and some are locatednear or inside the National Park. Other investments 

underway in the region have been established in areas which block or interferewith transit 

corridors, and the migration routes of wildlife, and yet others are in locations,which deprive the 

animals of access to seasonal pastures or water points. 

The reasons for the decline in populations of Tiang are still not fully understood. Direct impacts 

by humans continue to be the dominant threats that have driven Tiang toward extinction across 

Africa since the 19th century (Sayer, 1982; East, 1989). Yet, some protected populations continue 

to dwindle to extinction. Preferred hypothesis include: disease and or parasitism, habitat changes, 

especially reduction of grassland habitat; and competition with other herbivores including 

domestic livestock (Palmer et al., 1972;Grobler, 1973;Sayer, 1982).  A comparatively high 

sensitivity of Damaliscus to environmental changes was suggested to underlie collapse of some 

populations, notably in Zimbabwe (Child et al., 1972; Palmer et al., 1972; Grobler, 1973).  

2. THE STUDY AREA AND METHODS 

2.1.The study area 

Gambella National Park is located 766 km southwest of Addis Ababa and lies between 07030-

08015’N and 33045’-34015’E. It is one of the largest National Parks in the country. Its northern 

boundary is formed by the Baro River. To the south of the Park, the Gilo River flows from Gog 

to Jor in the westerly direction. The Park is in the central plains, principally lying between the 

two major Rivers, Baro River and Gilo River (Fig. 2). It has an area of 4575km2.  
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The Gambella National Park is connected to Gambella town by all-weather roads, which run 

from Gambella town towards south via Abobo and Pignido along the eastern boundaries of the 

Park. The northern part of the Park is accessible through the newly constructed Gambella-Illia-

Adura road, running west along the southern banks of Baro River.The other access is weather 

road running from Gambella town over the northern boundaries of the Park to Lare Woreda via 

Itang special Woreda. The Park has border with almost all Woredas in the region except Godere 

and Meti Woredas in Mejeng Zone; and Dimma Woreda in Anuak Zone. The other 

administrative Woredas such as Abol, Abobo, Gog and Jor (under Anuak Zonal administrative); 

and Lare, Jekow, Makuey, Wanthor and Akobo (in Nuer administrative Zone) and Itang special 

Woreda have boundaries with the Park.The Abobo Woreda is located in the center of the Park 

and it’s located to the south of Gambell town, 47 km away from the Gambella town. 

 

Figure 2: Map of the study area 
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The region's soil can be classified into four major types (WBISPP, 2001): fertile but poorly 

drained vertisols which are found on the low-lying alluvial plains covers 47 % of the region. On 

the gently sloping foothills below the mountains are a relatively fertile Eutric Fluvisols, 

occasionally with high water tables, covering 27% of the region. On the interfluves between the 

plains are found relatively infertile well-drained Orthic Acrisols that comprises 14% of the 

region. On the mountains, there exist a deep and well-drained District Nitosols of moderate 

fertility, covering only 11% of the region. 

The climate of the region is formed under the influence of the tropical monsoon from the Indian 

Ocean, characterized with high rainfall during the wet period from May to October and has a dry 

period from November to April, with any sparse rainfall. 

The mean annual temperature of the region varies from 17.30C to 28.30C and annual monthly 
temperature varies throughout the year from 270C to 330C. The absolute maximum temperature 
occurs in mid-March and is about 450c and the absolute minimum temperature occurs in 
December and is 10.30C. 

Rainfall generally increases with an increase of altitude, from 850mm in the west to over 

2000mm at the highest parts of the escarpment. The annual rainfall of the region in the lower 

altitudes varies from 900-1500mm. At higher altitudes, it ranges from 1900-2100mm. Rainfall in 

Gambella starts in May and ends in October. The total rainfall is from 720mm to 1350mm in 

areas between 500 and 1000m asl during this period. This is approximately 80-90% of total 

rainfall (900-1500mm). 

Gambella is characterized by a variety of elevation. The eastern part has an elevation of 1000- 

2000 meter above sea level. The middle part has an elevation of 500-900 m asl and the western 

part has an elevation of 300- 500 m asl. This trend shows a progressive decline from east to west. 

In general, the land in the region is characterized as flat plain with some areas of higher ground 

where deciduous woodland and savanna occur. The higher areas are often rocky with large 

termite mounds. The park also supports extensive areas of wet grassland and swamps with 

grasses growing over 3 m tall.  

The region is blessed with a variety of mammals and birds. As noted by Selkhozpromexport 

(1989), the Gambella plain is one of the few places in the world where the original and rich 

fauna and flora have not been altered by human activities. At present, 69 species of mammals 
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and 327 species of birds are known to occur in this region (Selkhozpromexport, 1989; Hillman, 

1993; EWNHS, 1996).  

Extensive areas of swamp habitats, grassland and savanna woodlands support unique varieties of 

faunastic populations that are rare, endangered and globally threatened. Larger mammalian 

species such as White-eared kob, Nile Lechwe, Tiang,Buffalo, Elephant, andRoan Antelope are 

important species of the area. Rare bird species such as Shoe-billed Stork, Black-winged 

Pratincole, and Basra reed warbler are also unique features of the avian fauna of the region. 

Further, of the 100 species of fish found in the country, 92 species have been identified in the 

river bodies of Gambella. This indicates that the region is extremely rich in fish resource 

diversity. 

The natural vegetation of Gambella varies much with the rainfall and temperature, which shows 

wide variation. The predominant natural vegetation in the region is woodland, which is bisected 

by riverine vegetation. The dry peripheral semi-deciduous Guineo-Congolian forests cover the 

eastern lowland of the region, while the upland catchments are covered by transitional rain 

forests. The forests are estimated to cover about 26% of the region; and are occurring in the 

eastern parts of the region (in altitudinal range of 600 to 1300m), within the catchments of Baro 

and Akobo Rivers. These forests are rich in species, and comprise the Godere and Abobo-Gog 

National Forests (NFPAs). In particular, the forest is characterized by the presence of tree 

species that are widely distributed elsewhere in tropical Africa, but do not occur in Ethiopia at an 

altitude of above 1400m and east of approximately 36 E longitude (Chaffey, 1979). Floristically, 

they are closely related to rain forests in southern Sudan and Uganda (De Vletter, 1989). 

 

 Next to the forests are the woodlands, which extend up to the central parts of Gambella plain. 

Here, tree stands are mostly depleted, and the vegetation is composed of sparsely distributed fire 

adapted tree species such as Combretum spp., Lonchocarpus laxifolorus, Stereospermum 

kunthianum, Terminalia laxiflora andTamarindus indica. The lower layer consists of smaller 

trees such as Harrisonia abyssinica and Capparis spp. The ground layer is covered with a more 

or less continuous layer of perennial grasses growing as high as 3m. Next to the woodland or 

quite often in combination with it are the lowland grasslands, wooded grasslands, which cover 

significant portion of the western lowlands. These are nearly treeless grasslands, with local 

patches or scattered trees, and along the rivers narrow bands or patches of riverine forest, 
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riparian scrub and vast areas of seasonal permanent swamps. The woodland and the wooded 

grassland together cover about 64 % of the region.  According to the Woody Biomass Inventory 

and Strategic Planning Project (2001), the region falls into three broad ecological-vegetation 

zones: (i) the main escarpment largely covered with high forest; (ii) foothills and plains covered 

with lowland forest and savanna woodland; and (iii) to the west extensive grassland plains and 

seasonally flooded swamps. More than 7.7 % of the total surface area of the region is wetland 

(open water, perennial and seasonal swam/marsh). The swamp areas are very important as 

breeding sites of many wildlife species. 

The eastern part of Gambella region is covered with high forests, ranging from a lowland forest 

with affiliations to the Guinea-Congo plant realm, a mixed broadleaf montane forest and in 

between a transitional forest containing both lowland and montane forest species. This rich forest 

heritage is under threat from rapidly expanding small-scale agriculture. Beyond the forests are 

open Combretum- Terminalia woodlands, which are habitat to a wide range of fauna, and site of 

the Gambella National Park. 

Gambella People’s National Regional State is endowed with large volume and several inland 

water resources including rivers, lakes, reservoirs, ponds and huge floodplain areas. This region 

has four major Rivers Baro, Gilo, Alwero and Akobo. These main rivers have originated from 

the highlands of Oromia and Southern Ethiopian People’s Regional State and have tremendous 

tributaries originating from the region and outside the region. Generally, these rivers flow from 

east to west direction. According to Baro-Akobo master plan study, these rivers have a total 

length of 1,157km and catchment area of 85,738 km2. These rivers support the lives of wild 

animals in the Park. 

A population census conducted in 2007 revealed that there are over 18 ethnic groups living in 

Gambella region. The major indigenous nationalities in Gambella are of Nilotic origin and 

include: Nuer, Anuak, Majanger and minority populations of Komo and Opuo. Based on the 

2007 census, the region has a total population of 306,916, consisting of 159,679 men and 

147,237 women; urban inhabitants number 77,878 (25.37%)of the population. With an estimated 

area of 34,063 km2, the region has an estimated density of 9.57 people/km2. 

 

In general, the economic activities of the region are predominantly agrarian. Therefore, small-

scale farmers carry out agricultural activities, and production is just for subsistence with limited 
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marketing of surplus products. Farmers use hand tools and fire to clear the land. They make 

holes by wooden sticks and plant the seeds in the holes. With such primitive means of farming, 

the land under cultivation is too small and agricultural production is minimal. As a result, 

indigenous people are malnourished between cropping seasons every year. But, they get their 

supplement through fishing, hunting, and gathering of forest products, which enable people to 

survive. 

The major subsistence crops of the region are cereals, beans, oil seeds, vegetables, tubers and 

fruits. In addition to these subsistence crops, cotton is the main commercial crop grown by 

Abobo State Farm in Gambella plain, while Tepi Coffee State Farm in Godere grows coffee. 

Farmers in Godere also produce coffee, though it is in small scale.  

The region has great potential for agriculture both of irrigation and rain fed. The cultivable area 

is estimated to be 1,290,164 ha, out of which 480,000 ha can be irrigated. However, the present 

land under cultivation is estimated to be only 1.2% of the region's total land coverage. Moreover, 

due to lack of improved farm implements, the land holding is between 0.5 and 1 ha. The Anuak 

are more dependent on crop production while the Nuer people are semi-sedentary pastorals. 

Farmers exercise two cropping seasons in a year: the first one is during the main rainy season 

May-August and the second in October-February when the flood recedes. 

2.2. Materials 

Like other natural resource field works, different materials such as topographic map, GPS, digital 

camera, binoculars, rope, knife, Google earth, measuring tape, field guide to African mammals, 

different literatures and a vehicle were used. 

2.3. Research Design and Data Collection Methods 

Data were collected during wet and dry season, from October 20, 2013 to March 24, 2014.The 

wet season field data were collected from October 20 to November 30, 2013, whereas the dry 

season field data were collected from January 1 to March 24, 2014. The other secondary data 

were collected from April 10-30, 2014.  

During data collection, the sampling design was divided into two in order to obtain data on both 

feeding habits and population status. Sampling size was selected randomly.  



27 
 

For population size, structure and distribution, two field assistants and two community scouts 

were trained about the use of GPS and how to walk the transect line. Distance sampling such as 

line transect was used to estimate the population size and density of the species (Buckland et al., 

2001). Nine transect lines having different lengths were randomly marked for both wet and dry 

seasons in order to have representative estimates.Any difference in the individuals counted 

between wet and dry seasons was explained. Each transect was located at least 2 km away from 

another transect to avoid double counting.  

The transect lines were selected and marked in different sites with different habitat types. 

Transect line one (T1) and transect line two (T2) were taken inUbala site around GRCFarm 

(Ghalom Road Construction). Transect line three, four and five (T3, T4 and T5) were taken in 

Yawbela sitearound SaudiStar Farm. Transect lines six; seven, eight and nine (T6, T7, T8 and 

T9) were taken at Pokede areas that represented three habitat types (open grassland, wooded 

grassland and wetland). 

Almost all the transect lines (T1, T2, T3, T4, T7, T8 and T9) were observed on foot when the 

observers counted the animals on either sides (right and left) during the transect walk. Two 

observers were assigned to count the target animals they saw to their right side and the other two 

observers were assigned to count the target species they saw to their left side. However, transect 

lines five and six (T5 and T6) were studied using a four wheel car. The car was driven at 

≤20km/h with two observers seated inside and two other observers standing above the car (this 

was used during the dry season only). The transects were conducted during 6:00-9:00 a.m. in the 

morning and 3:00-6:00 p.m. in the afternoon. 

All the observers had binoculars to identify the animals at a distance. When the target animal 

was seen, the observers stopped and recorded the number of individuals (herd size), sighting 

distance and the sighting angle (Buckland et al. 2001). When animals were seen in groups, the 

central animal was taken as a reference for both sighting distance and angle measurement. 

Groups were regarded as separate when the inter distance was not <30m. 

During the transect line, number of individuals in the herd was recorded before further 

subdividing into the respective sex and age. Sex and age categories were classified using relative 

body size and coloration. This was done by the help of well-experienced local people particularly 
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those who have traditional knowledge; and were expected to be local poachers for the long time 

in the area. The observed animals were classified as adult males, adult females, sub-adult males, 

sub-adult females and young (juveniles). In each transect, when the target animals or groups are 

observed, elevation and GPS coordinates are taken in order to make a distribution map; and the 

type of habitat is recorded. 

The number of individual animals in the herd, the sighting distance and perpendicular distance of 

the animal from the observers were recorded when animals or herds were seen and the following 

estimation was made (Buckland et al. 1993). 

D=ns/2LW  

Where D=estimated density of animals 

n= number of animals seen 

s=mean herd size 

L=length of transects 

W=mean perpendicular distance of the animals seen 

The population size of Tiang was estimated by multiplying the population density (D) with the 

sampled area, following the method of Buckland et al. (1993). 

N=DxA where: 

N=Total population size 

D=Population Density (individual per km2) 

A=Total area (km2) 

Feeding habits and habitat use observations were carried out on grazing herds of Tiang antelope, 

with group sizes ranging from 1 to 24 individuals. Direct observations of a particular herd were 

done sequentially and each herd’s feeding patterns and habitat uses were observed during the wet 

and dry seasons respectively. Tiang has been observed to have two daily grazing peaks, feeding 

between 06:00—09:00 a.m. in the mornings and between 3:00—6:00 p.m. in the afternoons. The 

data, for feeding habits, were collected by visiting the sites where Tiangs were observed. When 

the feeding sites were visited, they were classified into different habitat types based on the 

vegetation dominance of the area.  



29 
 

Quadrats were done in different feeding sites of Tiangs. Herbaceous layer measurements were 

done within 0.5 x 0.5 m quadrats. A central quadrat was placed on the recorded GPS coordinate 

or on the first signs of feeding located within a 10 m radius from the GPS coordinate. In the case 

of a feeding site, a further two quadrats were placed in each of the cardinal directions, spaced 

two meters apart, totaling nine quadrats overall.The number and kind of grass within all quadrats 

were identified and counted.When the fresh bites were seen in the site where quadrat was placed, 

the site was classified as a feeding site. At each feeding site observations, with fresh bites, 

samples of plants or grasses specimens were collected and brought to Addis Ababa University 

Herbarium for identification; and othergrass specimens were taken to Gambella Agricultural 

Research Institute (GARI) and Gambella National Park. 

 

Figure3: Grass specimens collected from the study area. Source: Researcher, 2014 
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Besides collecting data on population status and feeding habits of Tiang, primary data were 

collected on conservation challenges by observing the habitat components and by interviewing 

local people and other land users living near or adjacent to the Park. Both open and closed ended 

questions on habitat destruction, poaching, crop raiding and other human-wildlife conflicts were 

prepared and given to farmers, local community, local government, Park staffs, investors and 

other stakeholders in the area. 

Secondary data were collected from different sectors such as Ethiopian Wildlife Conservation 

Authority and its partners like Horn of Africa Regional Environment Center/Network.  

2.4. Data Analysis 

Data collected during the study were statistically analyzed using SPSS version 16 computer 

software programme. Seasonal population variations and sex ratio were analyzed using one-way 

ANOVA. Comparisons among different age groups and sex were statistically analyzed using 

student paired t-test. Chi-square t-test was used for the analysis of differences of different food 

items.  
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3. RESULTS 

3.1. POPULATION STATUS, FOOD PREFERENCE AND HUMAN-TIANG 
CONFLICT 

During the wet season, 26 individuals of Tiangs were counted. The group sizes ranged from 1 to 

5 individuals with a mean of 2.89 ± 1.269 (SE). The total population counted during the wet 

season was composed of 9 (34.6%) adult males, 10 (38.5%) adult females, 1 (3.8%) sub-adult 

male, 5 (19.2%) sub-adult females and 1 (3.8%) young. Among the total population of Tiangs, 

adult females showed the largest proportion in terms of their number. Next to adult-females, 

adult-males had the largest proportion during the wet season.Sub adult females showed the third 

largest proportion in terms of number next to adult females and adult males.Both sub-adult males 

and young showed the least number in terms of their proportion in the population structure 

(Table 1). There was no significant difference between sub-adult males and young (t=2.55; df=1; 

P>0.05). Sub-adult females were significantly different from sub-adult males (t=4.165; df=1; 

P<0.05). Student t-test showed that adult females were significantly different from sub-adult 

males, sub-adult females and young (t=4.58, df=2, P<0.05) during the wet season. 

During the dry season, 93 individuals of Tiang were counted. Their herd sizes ranged from 2 to 

24 individuals with a mean of 10.33 ± 7.228. The population of Tiang counted during the dry 

season was composed of 29 (31.2%) adult males, 31 (33.3%) adult females, 9 (9.67%) sub-adult 

males, 15 (16.129%) sub-adult females and 9 (9.67%) young. Adult females were significantly 

different from adult-males, sub-adult males, sub-adult females and young (t=5.31; df=3; P<0.05). 

Both sub-adult males and young showed the least number.The population density of Tiang was 

0.2/km2during the wet season and 0.7/km2 during the dry season.  
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Table 1: Population of Tiang during the wet and dry season 

Seasons Sum Groups Minimum Maximum Mean (±SE) 

Wet season 26 9 1 5 2.89 ± 1.269 

Dry season 93 11 2 24 10.33 ± 7.228 

 

There were variations among different sex and age categories. The total number of adult-females 

counted in both wet and dry seasons was higher than the total number of adult-males (Fig. 5). 

Table 2: Population structure of Tiang 
 

Seasons AM AF SAM SAF Y Mean (± SE) 
Dry Season  29 31 9 15 9 10.33 ± 7.228  

       
Wet Season  9 10 1 5 1 2.89 ± 1.269 

       
 



33 
 

 

Figure 4: Population structure of Tiang in wet and dry seasons 

Tiangs were most abundant in transects T4 and T5 during the dry season. During the wet season, 

the total number of Tiang counted was most abundant in T7 and T9 and was very less in T8 

(Table 3). The total number of Tiang counted in transect line one (T1) was 2 for both wet and dry 

seasons (Fig. 6). Their populations werevery less in both T1 and T8 during the wet season. 
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Table 3: Number of Tiangs observed in different transects 

 

Sites Transects Season 

Wet season Dry season 

Ubala T1 2 2 

T2 3 9 

Yawbela T3 2 12 

T4 2 24 

T5 3 18 

Pokede T6 4 10 

T7 5 11 

T8 1 2 

T9 4 5 

Total 9 26 93 
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Figure 5: Abundance of Tiang Antelopes in different transects during both wet and 

dry seasons 
During the wet season 9 groups of Tiang totaling 26 (21.8% of total) individuals were recorded 

in three different sites namely Ubala, Yawbela and Pokede. Out of the 26 individuals of Tiang 

seen during the wet season, 5 individuals (19%) were observed at Ubala site, 7 individuals (26%) 

were seen at Yawbela site and 14 individuals (54%) were recorded at Pokede site. The group 

sizes of Tiang counted at three study sites during wet season ranged from 1 to 5 with a total 

mean of 10.33. The total population of Tiang counted at Pokede during the wet season was 

significantly higher than in Ubala and Yawbela (t=6.828, df=3, P<0.05). The population density 

of Tiang counted during the wet season was 0.75/km2 at Ubala, 0.48/km2 at Yawbela and 

0.58/km2 at Pokede site (Table 4). 

During the dry season, 11 groups of Tiang comprising 93 (78.2% of total) individuals were 

counted at three different sites (Ubala, Yawbela and Pokede). The group sizes of all individuals 

counted during the dry season ranged from 2 to 24. During this season, 11 individuals (12%) 

were counted at Ubala, 54 individuals (58%) were observed at Yawbela site and 28 

individuals(30%)were recorded at Pokede site. The total population counted at Yawbela was 
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significantly different from the population counted at Ubala and Pokede (t=4.4, df=5, P<0.05). 

The population density of Tiang counted during the dry season was 1.66/km2 at GRC, 3.75/km2 

at SaudiStar and 1.16/km2 at Pokede (Table 4). 

The result showed that the individuals of Tiang counted during the dry season were significantly 

different from the number of Tiang counted during the wet season (t=5.97, df=1 and p<0.05).  

Table 4: Distribution of Tiang at different sites 

Sites 
 

Number of Tiang observed 

Wet season Dry season 

Total Mean Density
/km2 

Total Mean Density/
km2 

Ubala 5 2.5 0.75 11 5 1.66 

Yawbela 7 2.3 0.48 54 18 3.75 

Pokede 14 3.5 0.58 28 7 1.16 

Total 26 2.89 ± 1.269 0.2 93 10.33 ± 7.228 0.73 

 

During the wet season, 26individuals of Tiangs were observed in different habitat types. Out of 

these, 10 individuals (38.5%) were seen in open grassland, 11 individuals (42.3%) were observed 

in wooded grassland; and fiveindividuals (19.2%) were recorded in wetland during the wet 

season.From the three habitat types, during the wet season,wooded grassland had the highest 

proportion of Tiangs followed by open grassland (Table 5). 

During the dry season, 93 individuals of Tiang were counted. Out of these, 46 individuals 

(49.5%)were seen in open grassland, 16 individuals (17.2%) were observed in woodedgrassland; 
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and 31 individuals of Tiang (33.3%) were recorded in wetland habitat. Open grassland was more 

preferred by Tiangs than other habitat types during the dry season (Fig. 7).  

Table 5: Distribution of Tiang in different habitat types 

Habitat types Seasons 

Wet season Dry season 

Open grassland 10 46 

Wooded grassland 11 16 

Wetland 5 31 

Total 26 93 

 
 

Figure 6: Number of Tiangs counted in different habitat types during wet and dry seasons 

 
The population structures and proportions of various age and sex categories of the observed 

Tiangs in the entire study area are given in Table 6. The age ratio of young to adults was 1:19 
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and 1:6.67 during the wet and dry seasons, respectively; and the ratio of adult-males to adult-

females was 1:1.1 and 1:1.06 during the wet and dry seasons, respectively. 

Table 6: Proportions of different age and sex categories of Tiang recorded during the wet and dry 

seasons (AM=Adult-males, AF=Adult-females, SAM=Sub-adult males, SAF=Sub-adult females, 

Y=Young). 

Season Sex and age categories Ratio 

 Sex Age Sex Age 

 AM AF SAM SAF Y AM:AF Y:Ad 

Wet 9 10 1 5 1 1:1.1 1:19 

Dry 29 31 9 15 9 1:1.06 1:6.67 

Mean 19 20.5 5 10 5 1:1.08 1:12.8 

 

A total of 60 samples were identified at three study sites (Ubala, Yawbela and Pokede) that 

represented different habitat types during the wet and dry seasons.At each site, 20 samples were 

taken. To ensure an accurate estimate of grass species availability and acceptability, only grass 

species that occurred in at least three sites of Tiang’s feeding sites in either of the seasons were 

considered. Under these procedures/criteria, only 5 grass species were observed in all feeding 

sites during the wet and dry seasons; and were included in the analysis. Some sites contained 

other species other than these five grass species.The five different grass species that were 

observed at all sides during both wet and dry seasonsare Paspalum scrobiculatum,Cyperus 

maculatum, Digitaria macroble, Themeda triandra and Cynodon dactylon. 

Five food items namely Paspalum scrobiculatum, Cyperus maculatum, Digitaria macroble, 

Themedat riandra and Cynodon dactylon were identified at the GRC site. There were significant 

variations in the proportion of various food items of Tiang during the wet and dry seasons. 

During the wet season, the prominent food item at Ubala site was Themeda triandra (33.3%) 

(Table 7).Cyperus maculatum (27.8%) was the second most prominent food. During the dry 

season, Themeda triandra was also the most prominent food item (31.6%) followed by 
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Paspalum scrobiculatum (26.3%). There were no seasonal differences in the availability of 

Cynodon dactylon in the feeding sites of Tiang at Ubala (χ²=0.63; df=1; P<0.26). 

Table 7: Percentage of food items collected from feeding sites (n=20) in Ubala site 

Food items No. of 
observation 

% No. of 
observation 

% 

            Wet season                   Dry season 

Paspalumsrobiculatum 
 
 

1 5.6 10 26.3 

Cyperusmaculatus 
 

5 27.8 6 15.8 

Digitariamacroble 
 

2 11.1 6 15.8 

 
Themedatriandra 

 
6 

 
33.3 

 
12 

 
31.6 

 
Cynodondactylon 
 

 
4 

 
22.2 

 
4 

 
10.5 

Total 
 

18 100 38 100 

 

The same five food items that were identified in Ubala site were also identified inYawbela site. 

During the wet season, the prominent food item in SaudiStar site was Cyperus maculatum (30%) 

(Table 8). Themeda triandra (25%) was the second most prominent food. During the dry season, 

Themeda triandria was the most prominent food item (28.3%), followed by Paspalum 

scrobiculatum(23.3%). During the wet season, Cyperus maculatus was significantly more 

available in the feeding site of Tiang in Yawbela (χ²=18.1, df=1, P<0.001). During the dry 

season, Themeda triandra was significantly available in Yawbela (χ²=27.2, df=1, P<0.001). 

 

 

 

 

 



40 
 

 

Table 8: Percentage of food items collected from feeding sites (n=20) inYawbela site 

Food items No. of 
observation 

% No. of 
observation 

% 

        Wet season     Dry season 

Paspalum srobiculatum 
 
 

2 10 14 23.3 

Cyperus maculatus 
 

6 30 11 18.3 

Digitaria macroble 
 

4 20 8 13.3 

 
Themeda triandra 

 
5 

 
25 

 
17 

 
28.3 

 
Cynodon dactylon 

 

 
3 

 
15 

 
10 

 
16.8 

Total 
 

20 100 60 100 

 

Five food items (Paspalum scrobiculatum, Cyperus maculatum, Digitaria macroble, Themeda 

triandra and Cynodon dactylon)were identified at Pokede site. During the wet season, the 

prominent food item at Pokede site was Cyperus maculatum (41.7%) (Table 9).Themeda 

triandra (25%) was the second most prominent foodduring the wet season. During the dry 

season, Cyperus maculatumwas the most prominent food item (29.4%) followed by Paspalum 

scrobiculatum (25.4%). During the dry season, Cyperus maculatum was significantly more 

available than other food items in the feeding sites of Tiang in Pokede site (χ²=23.5; df=3; 

P<0.01). 
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Table 9: Percentage of food items collected from feeding sites (n=20) in Pokede site 

 

Food items No. of 
observation 

% No. of 
observation 

% 

Wet season Dry season 

Paspalum srobiculatum 
 
 

1 4.2 13 25.4 

Cyperus maculatus 
 

10 41.7 15 29.4 

Digitaria macroble 
 

5 20.8 7 13.7 

 
Themeda triandra 

 
6 

 
25 

 
9 

 
17.6 

 
Cynodon dactylon 

 

 
2 

 
8.3 

 
7 

 
13.7 

Total 
 

24 100 51 100 

 

The results from the interviews with local people indicated an increasing trend of Tiang number. 

This was confirmed by 43% of the respondents. Out of 100 people interviewed from four 

Kebeles, 43% believed an increase in the number of Tiang in the entire study area (Fig. 7). 
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Figure 7: Population status of Tiang 

52% of the individuals interviewed said that mechanized agriculture was the major cause of 

habitat destruction in the study area followed by fire wood and construction purposes (26%). 

Traditional farming was the least (22%) cause of habitat destruction(Fig. 8). 

 
Figure 8: Major cause of habitat destruction 
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The respondents confirmed poaching /illegal hunting as the major cause of population decline 

(Figure 9). 

 

Figure 9: Responses of the respondents about poaching in the study area 
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According to the result of the interview showninFig. 12, 55% of the respondents believed that 

Tiangs damage crop.Most local people living near or adjacent to the Park said that Tiangs 

damage their crop. 

 
 

Figure 10: View of respondents about crop damage in the study area 

 

 

 

 

 

 



45 
 

4. DISCUSSION 

In this study, the total individual of Tiang counted during the wet season was less than those 

counted during the dry season.The significance difference of number of Tiang counted during the 

wet and dry seasons might be due to inaccessibility of the road and other physical barriers such 

as the increase in water level caused by high rainfall thus decreasing the availability of food. The 

grasses also were too long during the wet season, hindering the observation of the animals in the 

area.  

Distribution and habitat association of large mammals are determined by their ecological 

requirements. Water and pasture conditions or the combination of both are major factors 

determining the distribution of wildlife populations in their natural habitats (Balakrishinan and 

Easa, 1986). According to Joubert (1976), habitat refers to the vegetation composition (floristic 

and structural) of the area as an outcome of various factors such as climate, geology and soil. 

The variation in the availability of vegetation might have led to the change in population number 

of Tiangs. According to Morris (1987), distribution of small mammals over an area is not 

uniform and species are more abundant in some habitats than in other habitat types. This 

abundance and distribution could be due to the nature and density of vegetation, food and shelter 

(Happlod, 1974). 

During the present study, Tiang was seen in different habitat typesin the entire study area. Open 

grassland is more preferred by Tiang, during the dry season, than any other habitat types in the 

entire study area. This type of habitat represented new regenerating grasses after the burn of fire 

during the dry season. 

The abundance and distribution of Tiang are influenced by the habitat components such as food, 

water and shelter. Food supply varies with season.Food supply is very high in some seasons 

while it becomes low in other seasons. During the study, the availability of food items during the 

dry season in different feeding sites significantly differed from that of wet season. These 

variations could be related to the influence of rainfall on the vegetation growth. During the wet 

season, the grass becomes too long while Tiangs frequent short-growing grass or the grasses that 

grow after the fire burns all old grasses during the dry season.  
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Figure 11:  Herds of Tiang in open grassland, Photo: Researcher (2014) 

In the last three decades, Tiang had been living in almost all parts of the Gambella NationalPark 

especially in the western part of the Park. The distribution and abundance of Tiang antelope were 

very high in the Nuer zone; however, research was not carried out specifically on Tiang in 

Gambella National Park. Therefore, there is a substantial gap in knowledge about the population 

trend of Tiang.However, some wildlife aerial surveys were conducted inGambella National Park 

by Ethiopian Wildlife Conservation Authority (EWCA) and Horn of Africa Regional 

Environment Center/Network (HoAREC/N) in 2009, 2010 and 2013 G.C. In 2013, the total 

number of Tiang counted was 102.  

An increasing trend in the population of Tiang could be explained by the different time periods 

for surveys. The 2009 survey was done during the wet season; whereas the 2010 aerial survey 

was done during both wet and dry seasons. Besides the two aerial surveys conducted in 2009 and 

2010, another aerial survey was conducted in 2013. All the three aerial surveys conducted during 

different time periods have shown difference in number. The distribution of Tiang during the dry 

season is given in Figure 13. 

According to the distribution map of Tiang, this species was more distributed in Pokede site and 

Shentewa area. On the way from Abobo town to Pignedu town, Saudistar and GRC are on the 
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right side when going from Abobo to Pignedu. Many individuals of Tiangs were seen few 

kilometers away from Saudi Star and Ubala. As it is indicated in the map below, up to 6 

individuals in different groups were counted around Pokede, Yawbela (around Saudi Star Farm) 

and Ubala site (around GRC Farm); and 7-20 individuals in a group were counted at 

Kongdekuach/Duma wetland and 21-30 individuals were observed at Shentewa, Jor district. 

 

Figure 12: Distribution of Tiang during the dry season. Source: HoAREC/N (2013) 

According to the recent policy from the Ministry of Agriculture in Ethiopia, Gambella National 

Park is facing challenges on the land lease policy. Mechanized agricultural projects have taken 

place around different areas of the park, previously considered as wildlife habitats. Currently, 

there are three major mechanized agricultural projects being carried out near or adjacent to 

thestudy area of the Park. They are: Saudi Star, GRC and Rushi Farm.  

According to the interview with regional investment agency, SaudiStar has secured a land lease 

contract on 14, 000 ha in Abobo district along the Alwero River, one among the four major 
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rivers in the region in which the lives of indigenous people entirely depend for their agricultural 

activities. Besides these, the same river is also used by different animals in the Park as a source 

of water. The concentration of commercial agriculture along the boundaries of the entire study 

area is a problem for conservation of wildlife resources. In the study area, large areas of land 

have been bulldozed for agriculturalpurposes. The land and water requirements of commercial 

agriculture are completely incompatible with wildlife conservation, and represent extreme threats 

to the wildlife of the Park (Fig. 13). 

 

 

Figure 13: Overall wildlife distribution and agriculture. Source: EWCA, 2010 

Even though rearing of cattle is very rare in Anuak zone (the study area), many Falatal people 

from the Republic of Sudan are always seen in the Park grazing their cattle (Fig. 14). These 

grazing activities with uncontrolled fire might result in the destruction of wildlife habitat. 
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Figure 14: Falatal people grazing their cattle inside the Park, Source: Researcher (2014) 

Grazing activities in the Park not only cause habitat destruction, but also disturb the wild animals 

and force them to leave the areas. Besides, habitat destruction caused by commercial agriculture, 

overgrazing and fire in the entire study area, illegal hunting on Tiang will definitely affect the 

future survival of the species. 

Generally, traditional subsistence hunting and poaching are the major factors that affect the 

distribution and movement of wildlife in the Park. Subsistence hunting is common in all sites of 

the Park; people depend much on antelopes mainly for meat. Sometimes, organized poaching is 

carried out in specific sites where poachers stay for some days. During the aerial survey of 

wildlife in Gambella National Park, human-wildlife conflicts were seen in many sites where 

most wild animals were concentrated during the dry season (EWCA, 2009). 

Local communities living near or adjacent to the Park and some labors from different 

commercial farms around the study area were observed killing Tiang and other antelopes in the 

area for meat.On the other hand, Tiangs damage crops in the area. Crop raiding is a serious 

problem in the study area. Farmers and commercial agricultural investors that are under the 

greatest threat of being raided are those adjacent to the wildlife area.  
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5. CONCLUSION AND RECOMMENDATIONS 

The present research findings show that the actual population size of Tiangis significantly higher 

than the result from unpublished report by Ethiopian Wildlife Conservation Authority (EWCA, 

2013).The distribution and abundance of Tiangs are influenced by the particular food item 

obtained in particular habitat or site. Their principal foods are Themeda triandra, Cyperus 

maculatus and Paspalum scrobiculatum in the wetland and open grassland respectively.Protected 

area boundaries separate the human settlements and farms from the natural ecosystems, but these 

are imaginary lines, which make no ecological sense to the animals (Nahnyo, 2001). Most of the 

settled areas surrounding protected areas were once inhabited by wildlife and, if an opportunity 

occurred, animals would use these areas again leading to conflicts between people and wild 

animals.  

Conflict occurs through incidents like crop raiding and through competition for water between 

people and animals. Crop raiding is a serious problem in the study area. Farmers under greatest 

threat of being raided are those adjacent to the wildlife areas. There are rapid land- use changes 

in the study area; and the area is associated with the expansion of commercial agriculture in areas 

previously used by wildlife as their natural habitat. These changes could have negative impacts 

on wildlife as they influence their distribution, abundance and movement.  

In addition, human-wildlife conflicts have emerged as a result of land-use incompatibility. The 

trend shows that more land-use changes are likely to take place as more land is needed for 

commercial agricultures, which will threaten the existence of wildlife in the future. 

A healthy population of wildlife is a function of high quality habitats. Therefore, habitat 

destruction presents a potential threat to the survival of wildlife species. In Gambella National 

Park, this threat is generated by numerous factors- a situation calling for a variety of mitigation 

measures or strategies. The diversity of factors and mitigation measures make the problem of 

habitat destruction a multi-sectoral rather than a single issue. 

 

 



51 
 

The following are recommended to mitigate the conservation challenges of Tiang in Gambella 

National Park: 

 Conduct yearly census in order to know whether the population status of Tiang is 

increasing, decreasing or constant throughout the years. 

 Well-maintained roads should be constructed so that community scouts can easily 

make daily patrol; 

 Have an appropriate integrated land-use planning in the region 

 Provide adequate conservation status to critical wildlife areas 

 Discourage policies, land-uses and agricultural projects likely to have adverse impacts 

on wildlife populations and their habitats 

 Enhance conservation education and research in the Park; 

 Environmental Impact Assessment (EIA) should be conducted before the land is 

issued to a project proponent; 

 Cross-sectoral approaches should be enhanced by the sector; 

 Have a community-based ecotourism near or adjacent to the Park; 

 Improve the livelihood of local communities living near to the Park; 

 Involve local communities, local NGOs, institutes, participatory land-use planning and 

provide adequate conservation incentives 

 Adopt poverty reduction policies,which are conservation friendly 

 Radio collaring is needed to have information about the migration of the species  
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7. APPENDIX 
 

Appendix 1:Data collection sheet for line transects 

Place/site-----------------------Date -----------------------------Elevation ------------------------ 

Transect number--------------- Transect length--------------- UTM X: ------------------------- 

Name of researcher------------- Season -----------------------  UTM Y: ------------------------ 

Start time ------------------------ End time -------------------------------- 

Observat

ion 

Sighting 

distance 

Species Number 

seen 

Number of each sex/age  

Habitat types A

M 

AF SA

M 

SA

F 

Y 

          

          

          

          

          

          

          

          

          

 

 AM=Adult male AF=Adult female, SAM=Sub-adult male, SAF=Sub-adult female, Y=Young 

Data collectors: 1. -------------------------2. -------------------------3. ------------------------4. -----------

- 
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8. PLATES 
 

 

 

 

Plate 1: (a) Daily labors weeding at Saudi Star Farm 

 

 

 
Plate 1 (b): A herd of Tiang in the Gambella National Park       
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Plate 2(a) Grassland in the Park                      Plate 2(b) Nile lechwe in the Park 

 

Plat2(c)Discussion during the field visit                   Plate 2(d) GPS practices in the field 
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Plate 3 (a) Investment around the study area          Plate 3 (b) Fire near the study area 

 

 

 
 

Plate 3 (c) Meeting between Park’s experts and local communities at Pokede 
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Plate 4 (a) Bush buck killed in the Gambella National Park 

 

 

Plate 4 (b) Discussion with Falatal herders in the field 
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