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ABSTRACT 

A study on the history and status of lhc population of African elephant (Loxodon/a a!riclllla) 

and human-elephant conflict in Chcbera-Churchura National Park was conducted from July 

2005 to March 2006. TI1i s study was ai med to fill infonnalion gap on the population status of 

the elephants of the south western mid-altitude forest in the country. Data on the population 

history, seasonal movement and distribution and the human-elephant interactions in the area 

were collected based on the questionnaire survey and field observations. The population size 

,and abundance of elephants in the area was detennined from dung counts survey. The dung 

density was detcnnined based on line transect survey and a total of 45 transects with a length 

of 68.3 km were surveyed within high and medium density strata. The age and sex structure 

of e lephants were categorized based on the body size comparison, footprint measurements 

and bolus circumference measurements. 

The history of the elephant population of the area appeared to have started within the last 

three decades when it was seen for the first time in the area . The elephant population came to 

the area from the side of Omo National Park. The population has been increasing in size and 

extent of distribution since the late 1990s to cover the present study area and its 

surroundings. However, following an intensive poaching and habitat degradation due to 

human activities since the transitiona l government, they are confined to two localities in 
, 
CCNP. The elephant population has two groups locali zed in the northern and the western 

parts of the Park within 250 km2 area. The elephant popUlation has extended wet season 

home range that was detem1ined by habitat and human factors. 

The population size of the elephants was estimated to be 85 (± 24) with a density of 0.007 

\\elephantslkm2. Defecation and dung decay rates were 16.57 (± 2.044) droppings/ elephant! 

day and 0.01 33 (± 0.001 7) droppings/day respectively. The elephant population was 

expressed as young and growing population, but with less number of juveniles and ca lves, 

might be due to mortality and/or reproductive pressure from elephant density or human 

factors. The more skewed sex ratio in favor of females (I :2) and less number of males above 

20 years of age were probably due to selective poaching for adult males with relatively larger 

''tusk. 
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The human·clephant confl ict was assoc iated with the size and distribution of the elephant 

population, commonly distributed before onc and half decades ago. The impact of elephants 

on the surrou nding commu nities was local ized to four vill ages (20% of the boundary line). 

However, habitat loss and ki ll ing of elephants by human activities continued till the present. 

These findings of the study are important in making management decisions and are base 

li nes for fu ture monitoring of elephants orthe area. 
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I. INTRODUCTION AND LITERATURE REV1EW 

1.1 Introd uction 

Ethiop ia is endowed with diverse biological resources as a result of its altitudinal variation and 

associated climati c, vegetational and topographic di versity. It is also one of the few countri es in the 

world known to possess unique and characteri st ic fauna and flora with a significant level of 

endemism. 

So far 277 spec ies of mammals, 861 spec ies of birds, 201 species of repti les, 63 species of 

amphibians, 150 species of fi sh and more than 5000 species of plants are identified and recorded in 

Ethiopia (Hedberg and Edwards, 1989; Hillman, 1993; Yalden el al., 1996; EWCO, 2000). Out of 

the mammalian, avian, and plant spec ies recorded so far, 11 %, 2%, and 12% respectively are 

endemic respectively (Hedberg and Edwards, 1989; Tilahun et a/., 1996). 

These varied bio logical resources are for the most part found in protected areas that consist of eleven 

nat ional parks, three sanctuaries, eight game reserves and eighteen controlled hunting areas. The 

protected areas cover a total of about 175,000 km2
, which is about 16 % of the country's total land 

area (EWCO, 2000). 

One of the diverse wi ldli fe spec ies being conserved in Ethiopia's protected areas is the African 

e leph~nt , Loxodollta africana (Blumenbach, 1797). Until the tum of the 19
1h 

century, the African 

elephant was widely distributed in the counlry (Largen and Yalden, 1987). Since then, however, the 

poaching of elephants for ivory and problems associated with human population growth and 

expansion has reduced the species range and number drasticall y. As a result, it is restricted to remote 

protected areas and a few fragmented populations also ex ist in the western mid-altitude forests of the 

country (Largen and Yalden, 1987; EWCO, 1991; Yinned Demeke, 1997; Blanc el al., 2003) . 

Elephants that inhabit protected areas in the remote savanna ecosystems are faced with illegal 

hunting by poachers. As a result, the range and population size of these elephant population is also 

decreasing with time (EWCO, 1991). The increased hab itation of elephant range by humans also 



IIlcreases the confinement of elephants into smaller and smaller areas. This in tum increases 

frontiers where elephants are confl icting with human for limited resource (Dublin et a/., 1997). 

For the sustainability of the few and small elephant populations that currentl y exist in Ethiopia, 

proper management of the populations and their hab itat are essential. This kind of management 

req uires understanding population characteristics and other key ecological attributes of the elephant 

(Poole, 1996). 

The Southern Nation Nationalit ies Peoples Regional State (SNNPRS) is one of the few Regional 

States of Ethiopia that have diverse biological resources. The region is located in the southern 

quadrate of the country (4027'-S030'N and 34°55'_39°11'), bordered by Kenya to the south, Sudan to the 

southwest, the Gambella Regional State to the northeast and the Oromia Regional State to the east 

and southeast. The region has an estimated area of 11 3,359 km2 (about 10% of the country) and an 

esti mated human population of 14 million (about 18% of the Nation) (SNNPRS, BoPS., 200 1). 

The SNNPRS has a wide geographic variation which includes rugged mountains, deep gorges, river 

vall eys, the Great Rift Valley and lakes. The altitude of the region varies from 360 meter above sea 

level at Lake Rudolf to over 4200 meter above sea level at the Guge Mountain. As a result, the 

region is known to have several potenti al and actual wildlife resources. These wildlife resources, 

however, are mainly restricted to five national parks, two wildlife reserves and seven controlled 

hunting areas. These protected areas cover a total of about 35,000 km
2 

that is about 20% of the 

country. A total of ten IBAs including a few of the above protected areas are also identified in the 

region (Tilahun ef a/. , 1996). 

Three of the national parks, two wild li fe reserves and three controlled hunting areas occurring in the 

region are home of the African elephant (EWCQ, 1991; Manspiezer and Vilma Delellgne, 1992; 

Hillman, 1993; Yinned Demeke, 1997; Ginna Timer, 2005). These protected and other unprotected 

areas in the region hold more than 50% of the total elephant population in the country (A llen­

Rowlandson, 1990; Yinned Demeke, 1997). 

2 



The Chebera-Churchura National Park is one of the protected areas in the SNNPRS where there are 

elephants (Bati Chego el ai., 2002; Ginna Timer, 2005). It is also one of the areas where essential 

ecological infomlat ion that are fundamental for sll stainable management and conservation of the 

elephant population are lacking. These ecological attributes include population hi story, seasonal 

movement and distribution, population structure, feeding and habitat association of the elephant 

population and human-elephant conflict in the area (Dublin and Tayler, 1996). The present study has 

attempted to look at some of these ecological faclors that affect the sustainabililY of the elephant 

population in the area. 

3 



1.2 Literature review 

1.2.1 African e lephant 

Elephants are the largest of all existing terrestrial mammals. They are impressive with regard to their 

size, behavior and socia l organization. The bulky body size, the long proboscis and the big tusks 

have adaptive functions and are believed to have resulted from natural selection (Hanks, 1979). 

The African elephant (L. africww) and its close relative, the Asian elephant (Eleplws maximlls, 

Linnaells, 1758), originated in the Sub-Saharan Afri ca in the early Pleistocene and E. maximllS later 

moved to Asia during the Late Pleistocene, while L. a/ricllflO remained in its place of origin 

(Aguirre, 1969; Poole, 1996). 

Both species of elephants have fused nose and upper lip elongated to make a long flex ible trunk , 

which is the chief organ of smell and touch. It is also used fo r eating, drinking, dust and water 

bathing, as well as communication. The ears are large and are used to control body temperature. 

Blood circulating through the large vessels in the ears is cooled by flapping. The eyes are small with 

poor vision. The large neck fonned in a way to support a pair of tusks. The skin is very thick and 

almost hai rless in adults . It commonly has a grayish-black color, however, varies among species and 

subspecies. 

The African elephant is bigger in size than the Asiati c elephant with a shoulder height of 340 em and 

a weight of about 7000 kg. It is gregarious in nature, with a social structure organized around 

females and calves (Hanks, 1979). It has two subspecies, the savanna, L. Q. a/ricaI/O, and forest 

subspecies, L. (I. cylotis. The savanna elephant is larger in size, has sparser body hairs and more 

triangular ears than the forest elephant (Kingdon, t 979). 

In a savanna sub-species, elephant family units usually contain about 10 individuals, although 

several sllch fam ily units may join together to fonn a clan consisting of 60 to 70 members, led by a 

large female. The fo rest sub-species, on the other hand, lives in much smaller family units. 

4 
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Temporary associations of a few males also ex ist in both sub-species although members of such 

groups join and leave at wi ll (Moss, 1996). 

Unlike the Asian elephant, both sexes of the African elephant carry tusks (Kingdon, 1979). Males 

and females of the African elephant reach sexual maturity at about 10 years of age, although males 

become sexuall y active much later due to sexual constraints (Mutinda, \996). The gestation period 

takes 22 _ 24 months and a female usually gives birth to a single calf every 2 to 9 years. Females can 

remain fert il e until 55 - 60 years of age (Moss, 200 1). 

1.2.2 African elephant conservation 

The conservation and management o f the African elephant is a complex undertaking, requiring skills 

and strategies that deal wi th its population both in and outside the protected areas throughout its 

range. The increased proximity of human population and the expansion of their acti viti es into 

elephant range is increasingly call ing wildl ife authori ties to consider not only the welfare of the 

species and its habitat , but also the problems that arise between neighbors competing for limited 

resources. 

African elephant, once inhabited most of the continent from the Mediterranean Coast down to its 

sou thern tip (Cumming et al., 1990). Although continent-wide there is a general paucity of accurate 

data, it is clear that elephant numbers have fa llen drastically during the second half of the last 

century. In 1979, there were an estimated 1.3 million elephants in Africa but by the year 1989 thi s 

had shrunk to some where around 0.6 million (Douglas-Hamilton, 1989). As a result, the African 

elephant was placed on Appendix I of the Conservation of International Trade in Endangered Flora 

and Fauna (CITES). At present, they are listed on Appendix 11 of CITES, as Endangered by the 

IUCN and Threatened by the USFWS. Table I shows the regional di stribution of the remaining 

elephant populations in Africa. 

The current est imates place the total range of the African elephant at about 5.9 million kml within 

37 African countries (F ig. 1) (Blanc et al., 2003). Out of this area, only 1.1 million 1on
2

, about 20 

percent o f the total , is designated as protected area of one or another form. In reality, the proportion 

5 
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Figure 1. The current range of the African elephant 

(Source: Blanc el al., 2003) 
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of the elephant range under protection is even smaller due to the fact that the budget for protected 

area managemen t and anti-poaching measures are inadequate (Barnes el af., 1999). 

Table I. African elephant estimates in the different regions of the continent during the past four 

decades 

Region 1979 Estimate t 989 Estimate 1998 Estimate 

Central Africa 497,400 247,800 228,237 

Eastern Africa 546,650 247,720 129,343 

Southern Africa 282,200 18 1,600 242,269 

West Africa 17,090 16,290 15,220 

Total 1,343,340 693,410 615,269 

Adopted from Douglas-Hamilton ( 1989) and Jordnn et 01. ( 1998) 

Elephant population dec line until 191h century was linked to both the ivory trade and habitat loss, but 

the decl ine between 1979 and the late 1980's was mainly attributed to illegal kill ing of elephants for 

ivory (Bames el al. , 1999). Despite the most successful conservation efforts, it is doubtful that the 

number of elephants wi ll reach its previous level. One reason for thi s is the growth of human 

population in the cont inent (Kangwana, 1996). More importantly than number, widespread changes 

in the extent and pattems of land-use make the environment left for elephant's insuffi cient and 

unsuitable (Dublin et al., 1997). 

Following the decline in large-scale commercial poaching of elephants in recent decades, due to the 

banning o f the international trade in ivory, the conservation efforts has focused on the consequences 

of elephant range declining (Dublin el al ., 1997). The elephant range reduction is mainly caused by 

the impact of increasing number and density of elephant in protected areas and expansion of human 

settl ements into elephant ranges. This has led to increased competition between elephants and 

humans for limited resources. Flashpoi nts of human-elephant conflict are increasingly evident 

particularly along the boundaries of protected areas (Hoare, 2000). 
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In such a situation, infonnat ion on elephant range and number is vital for their effective 

conservation and management (Moss, 1996; Bluestone, 1997). As a result, the African Elephant 

Database (AED), a computerized infonnation system that stores population estimates and assoc iated 

geographic infomlation has been developed and implemented since 1986 (Burrill and Douglas· 

Hamilton, 1987; Douglas·Hamilton el al., 1992; Barnes el al., 1999; Blanc el. aI., 2003) . 

1.2.3 The African elephant in the Ethiopian context 

1.2.3.1 History and status 

Ethiopia is one of Sub·Saharan African countries that have elephants (Blanc el al., 2003). Unti l the 

tum of this century, the African elephant had a very wide distribution and was more common in 

areas with altitudes ranging from sea level to 2500 m (Largen and Yalden, 1987; Yinlled Demeke, 

1997). Since that time, however, it has been greatly red uced in number and its altitudinal range has 

contracted. In the central Rift Valley and the valley of Awash River, elephants became extinct 

between 1900 and 1934. The remnant herds pushed progressively further towards low altitude arid 

areas around the periphery of the country. The greatest portion of elephants inhabit these areas wh ile 

only few of the elephant popUlations lives in the mid and high altitude forests of western Ethiopia as 

small fragmented populations (Allen-Rowlandson, 1990; EWCO, 199 1). 

In temlS of diversity, Largen and Yalden (1987) recognized three races of Savanna or Bush 

Elephants in Ethiopia. These are L. a. kllochenhalleri, L. 1I. oxyolis and L. a. orleansi. Among these, 
, 

L. a. kllochenhaueri used to occupy areas up to central Rift Valley. Currently, however, it is 

restricted to the Mago Valley. L. 1I. oxyotis occupied parts of the country west of Orno River in the 

South up to the Valley of Takeze River in the North , with the largest concentration of thi s race is 

found in the vicinity of the southwestern border. L. a. orleans; has been recorded from eastern 

Ethiopia, adjacent to the Somalia border. The only surviving representative of this race is found 

between Babile Elephant Sanctuary and the Environ of Webi ·Shebeli . Figure 2 shows the current 

di stribution of the African elephants in Ethiopia. 

8 
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Cont inuous monitoring of elephant population size has not been undertaken in the country (EWCO, 

1991; Yinned Demeke, 1997). However, the few surveys done at different times showed dramatic 

dec line in the number and distribution of elephants (Yimlcd Demeke, 1997). The aerial census 

perfomled by EWCO in 1986 estimated population size and density of elephants in Ethiopia as 8700 

and 0.007/k:m2, respecti ve ly. In 1990, four years after the above census, the elephant number was 

reduced to 2350 with a density ofO.0021km2 (Table 2). 

Table 2. Estimated number of elephants from 1986 and 1990 aerial census in Ethiopia 

Census zone/Area Estimated eleph ant population 

1986 1990 

Mago, Tama and Murlle 900 500 

Borena 50 50 

Dmo 800 0 

Akobo River and Mizane Teferi 6000 1000 

400 300 
Metekel - Dabus River 

200 
Amaya-Bonga area 

250 200 
Gash - Setit River 

Harar - Wabi Shebeli River 300 100 

Total 8,700 2,350 

Adopted from Largen and Vaiden (1987) and Allen-Rowlandson (1990) 

The most recent summary of elephant estimates based on data of different categories gives the 

number of surviving elephants in the country as around 768 with a density of O.0006/km2 (Table 3). 
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The causes for the reduction in the number and home range o f the African elephant in Ethiopia can 

be seen from two points, elephant killing, and habitat degradation and fragmentation (Blanc el al., 

2003). Hab itat loss and degradation is the main factor responsible for the recent decline of elephant 

population size in the country (Largen and Yalden, 1987; Yinned Demeke, 1997). 

Table 3. The most recent elephant estimates in Ethiopia 

No. Location! Area AESR,2002 Yinned Demeke, 2005 

Mago and Omo Nationa l Parks 324 400 

2 Mizan Teferi Controlled Hunting Area 500 

3 Gambella National Park 200 150 

4 Dabus Valley Control led Hunting Area 200 50 

5 Chew Bahr Wildlife Reserve 60 !O 

6 8abiJle Elephant Sanctuary 65 148 

7 Shire Wildlife Reserve 10 10 

Total 1359 768 

Adopted from Blanc et 01. (2003) and Yirmed Demeke (2005) 

The Ivory trade in Ethiopia has been practiced since 1899 when enonnous numbers of elephants 

were ki lled for profit (Largen and Yalden, 1987). Ethiopia is identified as having the largest 

unregulated ivory market in East Africa (Blanc et al., 2003). 

1.2.3.2 Conservation 

The survival of big mammals like elephants in their entire habitat is incompatible with the 

requirements of a developing country like Ethiopia. Therefore, they can only be preserved in areas 

espec ially left aside and protected for thi s purpose (Dublin et 01., 1997). Currentl y most of the 

elephants in Ethiopia reside in protected areas, which include four national parks, one elephant 

II 



sanctuary, two wildlife reserves and 7 controlled hunting areas (Table 4) (EWCO, 1991 ,2000; 

Yinned Domeke, 1997). 

Table 4. The elephant home ranges and their conservation status in Ethiopia 

Location 

Orno 

Mizan Teferi 

Akobo 

Jikau 

Omo west 

Tedo 

Metekel-Dabus Valley 

Shire 

Gambella 

Amaya-Bonga (CCN?) 

Mago 

Borana 

Babille 

Fafa and EITer Valley 

Conservat ion Status 

National Park 

Controlled Hunting Area 

Controlled Hunting Area 

Controll ed Hunting Area 

Controlled Hunting Area 

Controlled Hunting Area 

Contro lled Hunting Area 

Wildlife Reserve 

National Park 

National Park 

National Park 

Controlled Hunting Area 

Elephant Sanctuary 

unprotected 

Adopted from EWCO (1991) and Yirmed Demeke (1997) 

Size (km') 

4,068 

5,049 

3,375 

4,561 

2,347 

2,127 

753 

5,061 

1250 

2,162 

45,366 

6,982 

6,982 

Although there are efforts being made by concerned bodies to improve the management of protected 

areas that have elephants and to upgrade the conservation status and to bring other areas under 

protection, the population size and home ranges are greatly decreasing in and outside protected areas 

(Largen and Yalden, 1987; Allen-Rowlandson, 1990; Yinned Demeke, 1994; Graham el al., 1996; 

Chene Enawgaw, 1998). 
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Lack of awareness in all groups of people, lack of political will to improve the management and 

protection of protected areas, deep rooted political and civil unrest and free trade of ivory in the 

market, lack of proper land-use and wildlife policy and other socio-economic problems cast shadow 

on the conservation and management of the elephant population in the country (Yimled Demeke, 

1997). 
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2. OBJECTIVES 

2.1 Genera l objective 

The present research proj ect was planned to assess the hi story of elephants, thei r prescnt population 

status, population characteristics and h uman~ elephant interacti on in CCNP, with special emphasis 

on elephant conservation. 

2.2. Specific objectives 

• To detennine the history of the elephant population 

• To detemline the seasonal movement and distribution pattern of elephants 

• To detennine the feeding and habitat association of the elephant population 
.' 

• To estimate the population size, and age and sex structure of elephant population 

• To detennine the history, distribution and nature of human-elephant interaction 

• To make contribution towards the conservation o f elephants in the country in general and 

that o rthe CCNP in particular. 
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3. DESCRIPTION OF THE STUDY AREA 

3.1 Location and topography 

CCNP is located at about 370 krn from Awassa (the capital of the region) and 590 km from Addis 

Ababa (the capital of the country) in the southwestern part of the country (Fig 3). The park is located 

between 35°55'00" and 36°57' 17"E latitude and 6°56'05" and 7008'02"N longitude within the 

westem side of the central Orna Gibe Basin. It has an estimated area of 1200 km2 and is bounded by 

Kania Special Wereda to the north and west, Orno River to the south, Dawro Administrative Zone to 

the cast and southeast (Fig. 3). 

The prominent topographic feature of the CCNP is highly undulati ng terrain that is interspersed with 
, 

different valley floors and punctuated by different hills. There are perennial and seasonal rivers rise 

from nearby highlands and flow into the park. 

3.2 Climate 

The area can be divided into two thennal zones; ' Kola' Thennal Zone with altitudinal variation from 

550 - '2400 meters above sea level and temperature ranging from 21°C - 27.5
0
C, and 'Weinadega ' 

Themlal Zone with altitudinal variat ion from 1500 - 2400 meters above sea level and temperature 

ranging between 11 °C and 16 0c. 

According to the data collected at the metrological station located I I km [rom the study area, the 

area is characterized by having unimodal type of rainfall, a single long season with unifonn 

di stribution of rainfall , from March through September with the peak in July. The average annual 

rainfall in the area is around 1780mm (Fig. 4). The dry season of the area includes December, 

January and February. The hottest months are January and February while, the coldest months are 

July and August with the mean minimum and maximum temperature of 12°C and 2SoC respectively. 

" 
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Figure 4. The mean monthly distribution of rain fall, and the mean monthly minimum and 
maximum temperature in the study area 
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3.3 Flora and fauna 

3.3.1 Flora 

According to Girma Timer (2005), the vegetation cover of the area is categorized into 

four major types (Fig. 5). These are Wooded Grassland (Fig. 6), Woodland, Montane 

Forest and Riverine Forest (Fig. 7) 

The wooded grassland is the most abundant of all that accounts aboul62.5 % of the study 

area. It covers most of the undulating landscapes above the floor of the valleys and 

gorges. Although the grass species show local variat ion, the dominant grass species 

include e lephant grass (Pe1lllisetum sp.). The tree species are deciduous type that includes 

Combretum sp. in association with Termillalia albiza. 

The Montane Forest habitat covers about 29.5% of the total area of the park. The 

dominant trcc species include JU1IiperOlls procera, Podocarpllsfalcatus and other broad­

leaved tree species. The Woodland habitat covers about 8 % of the total area while the 

Riverine Forest habitat covers only 3% of the tota l area of the park. 
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Figure 6. Wooded grassland habitat of the CCNP 

Figure 7. The riverine forest habitat bounded by woodland and wooded grassland 

vegetation types in CCNP 
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3.3.2 Fauna 

According to Girma Timer (2005), a total of37 big mammalian species are identified a.nd 

recorded in the area. These include African elephant (L. ajricllna), African buffalo 

(Syncerus caffer, Sparrrnan, 1779) (Fig. 8), hippopotamus (Hjppopowmus amphjbjous. 

Linnaeus, 1758), leopard (Pan/hera pardw,., Linnaeus. 1758), lion (Pamhera leo. 

Linnaeus, 1758), Spotted hyena (Crocuta crocuta, Ebdeben, 1777), African wi ld dog 

(Lycaon pic/us, Temrninck, 1820) and three species of primates. Most of these 

mammalian species are common in the forest habitats. Although no biological study is 

done so far to detennine other faunal species in the area, it has also believed to have good 

diversity of birds, fish , repti les and amphibians. 

Figure 8. African buffalo in the grass habitat in the study area 
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3. 4 Conservation status 

The area was not officially included in any of the protected area system in the country 

(Yinned Demeke, 1997), but there was trophy hunting practiced until the ban of elephant 

ki ll ing in 1992. Thus, it might be considered as part of the Mizan Teferi Controlled 

Hunting Area. The idea to include the area under the protected area system of the country 

was initi ated in the nearest past. Since then the regional government has made efforts to 

make survey on the wildlife resources of the area. In 2004 the proposal for the 

establislunent of the CCNP was presented to the regional council and in August 2004, the 

regional council proclaimed the area as a national park. 

At present, the regional government has already started building offices and outposts and 

organizing workshops, which involve all stakeholders (Almaz Beyero, pers. comm.). The 

region also encourages postgraduate students from AAU, the Department of Bio logy, to 

conduct different ecological studies, which will help in providing infonnation that are 

vital for the conservation and management of wildli fe resources and their habitat in the 

area. 

3.5 Socio-economic status 

3.5.1 Ethnic diversity 

The principal nationalities found around CCNP are Dawro and Konta Nationalities. 

These people play major roles in the social, cultural and economic activities of the area. 

The other minority groups include Tsara, Menja and Bacha. These minority groups, 

although maintain some social, cultural and economic relationship with others, are 

culturally disrespected and traditionally engaged in less profitable economic activities 

(KSW, Agri. & Rur •. Dev. Off., 2002) . 

.. 
3.5.2 Agricultural practices and land-use 

More than 95% of the surrounding communities practice mixed agriculture while olhers 

depend on one of the two or other economic activities. More than 90% of the fanners of 

I 
. I h the land using oxen' the rest, mainly fonn the above 

t lC surroundmg areas p oug , 
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minority groups, use hand tool s. These minority groups of people also lead their 

li velihood by collecting and sell ing wild honey and roots of some of the wild plants 

(KSW, Agri. & Rura. Dev. Ofr., 2002). They are also involved in game hunting and 

fi shing in the rivers found in the area for subsistence use. 

The average size of land per household is two hectares, which includes li vi ng 

compounds. In mid-altitude relatively drier areas, clearing forest that is far away from the 

li vi ng compound has been a common and wide-spreading agricultural practice. This land­

use system is more serious especially in and around forest reserves found closer to human 

settlements. 

1he permanent crops harvested in the area include coffee, banana, enset and avocado, and 

there are also cash crops that are found naturally in the forest. The main seasonal crops 

include te ff, maize, sorghum, beans and peas. Although most of them are used both fo r 

home consumption and income generation, teff is cultivated mainly for cash. 
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4. MATE RIALS AND METHODS 

4.1 Materials 

Standard questionnaires, relevant published and unpublished literal e GPS b· I ur • , mocu ar, 

photographing camera, video camera, hip-chain, steel meter tape, data sheets, 

topographic map of the area and its surroundings (1: 50,000 and I: 250,000) and other 

necessary fie ld gears were used for th is study. 

4.2 Methods 

Three major activ ities were carried out during the study. These include preliminary and 

~reparatory field survey. data collection and data analysis. Each of these activities 

involved the application of different methods that were appropriate for the achievement 

of the objectives are shown below. 

4.2. t Preliminary and preparatory field survey 

The objective of the preliminary and preparatory fie ld survey was to know the location, 

topography, and habitat types and their distribution in the study area; to get first hand and 

secondary general information on the history, size, distribution an~ movement pattern of 

the elephant population of the study area and to get general information on the human­

elephant interaction in the study area. 

This was done in two parts. The first part was undertaken in July 2006 prior to wet season 

data collection. [0 this session, the selection and training of the field assistants was 

conducted and information on the history, distribution and movement pattern of the 

elephant population and on the history of human-elephant interaction collected based on 

fi eld survey and discussions. 

The field assistants were game scouts of the national parks in the SNNPRS and local 

assistants who were selected based on their knowledge of the study area, their ability to 

speak the local language and Amharic and their past experience as guides for safari 

hunters. 
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4.2.2 Field study and data collection 

Field study and data collection was conducted starting from the end of July 2005 10 

March 2006. The objective of the field study and data collection was to collcct relevant 

first hand data and infonnation on the history of the elephant population of the study area, 

the current status, seasonal movement and distribution: population size and abundance, 

sex ratio, age structure, and feeding and habitat association of the elephant population of 

the stud y area. During this study, relevant infonnation on the human-elephant conflict in 

the study area was also collected. The different methods, which were applied for the 

various data collection, are outlined below. 

4.2.2.1 History of the elephant population 

Standardized questionnaire was developed (Appendix I) and 10 randomly selected 

individuals from each of the eight vi llages found around the park were interviewed. 

Discussions were also held with elders, community leaders and political leaders at the 

Zone, Wereda and Kebele levels (Fig. 9). 

25 



. > 

(A) 

Figure 9. Data collection based on group discussions (A) and individual questionnaire 
survey (B) 
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4.2.2.2 The Current status of the elephant population 
J" • .. . 

I 

, 

Study of the current status of the elephants involves seasonal movement and distribution , 

population size and abundance, sex ratio and age structure, and feeding and habitat 

association of the population of the study area. During thi s study. relevant infonnation on 

the human-elephant conflict in the study area was also collected. The different methods 

used and activities carried out for the various data and infonnation collection are outlined 

below. 

4.2.2.2.1 Seasonal movement and distribution 

Dry and wet season distribution and movement pattern of elephants were studied based 

on direct observation of identified elephant groups and indirect observation of elephant 

signs, foot prints, dung piles and feeding signs (Whyte, 1996). Data was also collected 

from questionnaire survey and discussions with key infonnants. Infonnation about 

habitat type was recorded on the notebook and the routes were recorded using GPS. The 

GPS recorded routes were marked on geo-referenced map of the area using Surfer 

Version 8.0 and the routes and the seasonal home range of elephants were mapped using 

Arc view Version 2.3. 

4.2.2.2.2 Feeding and habitat association 

The methods used to detennine the feeding and habitat association of elephants included 

~~aI YZing their habitats, and collecting and identifying of the plant species they consume. 

Those species of plants consumed by elephants were identified by observing them while 

feeding, closely examining the bits or remains they leave and their feeding signs apparent 

from plants. lnfannatian was also gathered through di scussions held with local peop le 

and key infonnants, who pointed out the plant species that serve as the staple food of 

elephants (DeBoer el al., 2000). 

27 

• 



The habitat type, local name and part of the plants used by the animal were recorded for 

collected species of plants (Appendix II). The plant specimens co llected from different 

habitats of the study area were labeled and pressed as described by AAU (1995) and 

identified in the National Herbarium of Addis Ababa University. 

4,2.2,2.3 Population size and abundance of elephant 

The size of elephant population in the area was estimated indirectl y from dung counts, 

the most commonly used and most precise method for counting elephants (Burnham el 

al., 1980; Jachmann and Bell , 1984b; Barnes and Barnes, 1991; Jachmann, 199 1; 

Dawson and Dekker, 1992; Barnes, \996; Monison et al., 2002; Prasad, 2005). It is 

applicable in areas where habitat features limit direct sighting or where the density of 

elephants is very small or decl ining (Dawson and Dekker, 1992; Morrison et 01., 2002) . 

The survey needs three parameters; defecation rate of elephants, dung decay rate and 

dung density of the study area. It also takes one important assumption, the environment is 

in a steady state with regard to the number of dung-pi les (Barnes, 1993, 1996; Walsh and 

White,1999; Barnes, 2001). It means the proportion of fresh dung-piles deposited each 

rlp.y is equal to the proportion of old dung-piles disappearing that same day. 

It is rare for elephants to be evenly distributed across a study area. Therefore, prior to 

dung count survey, the area was strati fied to conduct dung count survey (Barnes et al .. 

\994; Barnes, \ 996). 

As a result, the following acti vities that were appropriate fo r the methods applicable for 

the study were undertaken. 

4.2.2.2.3.1 Stratification and transect layout 

Based on fie ld survey on the dry season habitat use pattern of elephants, the study area 

was divided into three strata having more or less homogenous dung density (Norton­

Gri ffi ths, 1978; Barnes, 1996). These strata were high-density, medium-density and low-

density strata (Fig. \ 0) . 
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Transect survey was taken in the high and medium density strata only because no dung 

pi le was observed in the low-density strata. Rivers Oowing along the longest axis of the 

strata were used as baseline to set transects (Dawson and Dekker, 1992; Barnes, 1996) 

and transects were laid out at regular interval of 0.1 km and 2 km distance perpendicular 

to the rivers within high and medium density strata respecti vely. The starting point for the 

first transect was randomly selected while the others were placed at the fixed interval 

(Norton-Gri ffiths, 1978; Dawson and Dekker, 1992; Barnes, 1996). 

4.2.2.2.3.2 Defecation rate 

The defecation rate of elephants shows variation with habitat type, season and age of 

elephants (Jachmann and Bell, 1984a; Kangwana, 1996). As a result, it has 10 be 

detennined for the study area. The dry season defecation rate of the elephant population 

of the study area was determined from fo llowing an identified elephant group with 

known number of elephants for six hours. The droppings deposited by each elephant in 

the group were identified, measured and recorded on the data sheet (Appendix 111). 

4.2.2.2.3.3 Dung decay rate 

Dung decay survey was done in the same season as the dung count was conducted. A 

total of 64 fresh droppings, as described by Mubalama and Sikubwaba (2002), were 

identified from di ffe rent hab itat types and were located using GPS (Hedges and Tyson, 

2002). The date and habitat type in which the droppings were located, the ground cover 

and circumference of the dung piles were recorded on the data sheet (Appendix IV). The 

dung-pi les were marked using numbered bamboo sticks for continuous monitori ng 

(Dawson and Dekker, 1992; Barnes, 1996). 

Dung-pi les were revisited for the first three consecuti ve days and then on a weekly basis 

ti ll they disappeared (Dawson and Dekker, 1992). The morphological stage of the dung-

P
ile t dAB C D and E as described by Barnes and Jenson (1987) and swas noe as, , , 

Barnes (1996) (Table 5). Time of decomposition for dung-piles was taken as the period 

from the date of identification of the dung piles to the last time it was seen at stage D. 
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Table 5. Description of morphological stages of dung piles 

Dung morphology Description 
A Very fresh, moist with odour 
B Intact and fresh but dry with out odour 
C Some of the boli get di sintegrated 
D All boli get disintegrated to fonn amorphous nat mass 
E Decayed to stage not detected at a range of two meter 

Adopted from Barnes and Jenson (1987) and Barnes (1996) 

4.2.2.2.3.4 Dung count 

A total of 45 transects having a total length of 69.3 km were surveyed in the area. 

Sampling effic iency for each stratum was determined based on dung density estimated 

from the preliminary survey and the size of the stratum (Norton-Griffiths, 1978; Barnes, 

1996; Plumptre, 2000). As a result, line transects having a total length of37.3 km and 32 

km were surveyed for high and medium density strata respecti vely. 

The length covered along the transect line and perpendicular distance from the center of 

the transect to the center of the dung-pile was recorded by using hip-chain and measuring 

tape, respecti vely (Fig. II) (Barnes, 1996). The morphological stage of the observed 

dung-piles was detennined as in the decomposition rate survey (Barnes, 1996). The 

length from the starting point to the end was used to detennine the total length of each 

transect while the perpendicular distance was used to calculate the probability density 

function (Dawson and Dekker, 1992; Plumptre, 2000). All these data were recorded on 

the datasheet prepared based on Dawson and Dekker (1992) (Appendix V) . 

. ' 

31 



Figure 11 . Dung count survey along the transects to determine the dung density in the 

study area 

4.2.2.2.4 Age structure and sex ratio 

4.2.2.2.4.1 Aging elepbant. 

Elephants are grouped in to five age groups (Manspiezcr and Vilma Delellegnc, 1992; 

Lee and Moss, 1995; Moss, 1996); calf (:" I year old), juvenile (1< X ~ 4 ycars old). 

inteonediate (4 < X ~ 9 years), sub-adult (9 < X ~ 15) and adults (> IS years) (Wi lliams, 

2002). Aging the elephant population of the study area was conducted based on different 

methods; the body size comparison (Lee and Moss, 1995; Moss, 1996), hind footprint 

length (Western ef 01., 1983) and dung-piles circumference (l achmann and Bell, 1984b; 

Morrison ef 01 .• 2002). 

Elephants grow throughout their lifetime (Hanks, 1979; Moss, 1996). The larger an 

elephant is, therefore, the older its age. The body size comparison was done re lative to 

the height of adult female elephant in the group. Calves are those pass beneath the front 

legs of the adult female; juveniles are those pass under the throat; intermediates having 
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height below the eye and sub·adults are having height above intermediates but below the 

adult female. Adult males are those having height greater than the adult females in the 

group (Manspiezer and Vilma Delellegne, 1992). 

Footprint length was measured from the outer edge of the wrinkled imprint to the midd le 

of the toenai l of hind· foot. Footprint lengths of less than or equal to 21.80 em were 

grouped as calves, between 21.80 and 27.20 cm were of juveniles, between 27.30 and 

33.70 em were of intermediates, between 33.80 and 44.10 cm were of sub~adu lt male or 

adu lt female and footprint length greater or equal to 44.20 em were of adu lt male 

(Western el al., 1983). 

The mean of the circumference of three non·deformed bolus from a single defecation was 

considered as dung·pile circumference. Based on age spec ific dung·pile circumference, 

droppings having circumference less than or equal to 20 em were grouped under calf, 

between 20.5 and 31.8 em were grouped under juvenile, between 32 and 43.7 cm were 

grouped under intermediate, between 44.7 and 51.2 em grouped under sub·adult male or 

adult female and more than or equal to 52.5 em were grouped under adult male 

(Jachrnann and Bell, 1984b). 
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4.2.2.2.4.2 Sexing elephants 

The sex ratio of the elephant population of the area was detennined by direct observation 

and analysis of an elephant group. As a result, out of the 24 elephants in the group, the 

elephants above 9 years of age were analyzed (Moss, 1996). The observed elephants' sex 

was detemlined based on physical characteristics; comparing body size, analyzing shape 

of the tusk, the head and the back (Manspiezer and Yilma Delcllcgne, 1992; Moss, 1996). 

Males have much thicker, heavier and more tapering tusks than the females, the tusks of 

which tend to be uniform in circumference until the lip. Males have rounded head that is 

broader between the eyes, whereas, females have pointed head with narrower area 

between the eyes (Manspiezer and Vilma DeJeliegne, 1992; Moss, \996). Whenever 

possible, reproductive organs were also observed to identify the sex. 

4.2.3.2.5 Human-elephant conniel 

The data and in fonnation coll ected with regard to human-elephant conflict include 

damages caused by elephants on humans or their belongings and damages caused by 

humans on elephants that included ki lling (Kangwana, 1996). 

The data collect ion was mainly done through questionnaire survey and field observation 
.. 

during the study period. 

I h t fl "Cl was collected during the 
Information on the history of human-e ep an can 1 

d the history of the elephant population. 
questionnaire survey conducted to collect ala on . 

. . d of active human-elephant confliCt. In 
As a result, four villages were Idenufie as areas 

cd h useholds Jiving within 300 m from the 
these villages populations were defin as 0 

boundary and 500 rn along the boundary of the study area (Kangwana, 1996). 

. wa that it addresses all the necessary 
The questionnaire has been prepared 111 a Y 
. 'ct (A end ix VO. Questionnaire survey has 
lnfonnation regarding human-elephant Conni pp 
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involved 20% of the total population, and the households li ving in the third house from 

randomly selected starting point were interviewed. 

Field assessment was undertaken during day and night to dircctl y observe the connie! and 

its impacts. Notes on elephant signs in the area, elephant group involved in crop raiding, 

the ti me in the night when elephants come and leave crop lands, and contro l mensures 

used by the local people and the response of elephants to these measures were recorded. 

An y illegal activity including elephant killi ng was also recorded. This included the sign 

and kind o f illegal activity, the time and date of the activity and the possible origin of the 

indi viduals taking part in the activity. The age of the elephants that were found dead in 

the area was determined from lower jaw molar teeth eruption as described by Jaclunann 

(1988) and Manspiezer and Yilma Delelicgnc (1992). 

4.2.4 Data analyses 

The data and infonnation coll ected fo r the population hi story and human·c\ephant 

interaction from the questionnaire survey was analyzed using SPCC packages Version 

II. 

Analysis of the data gathered for the delennination of population size and abundance was 

done using ELEPHANT software (Dawson and Dekker, 1992; Barnes, 1996). The 

program was used to calculate the defecation rate and the dung decay rate for the total 

area, and the dung density, the elephant density and the perpendicular distance function 

for each stratum. Then, an estimate of elephant number for each stratum was detennincd 

by multiplying the elephant density by the area of the strata. Finally, the total estimate of 

. . . cd b dding the number of elephants estimated for each 
population SIze was detenmn Y a 

stratum. 
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• 

5. RESULTS 

5.1 History of the elephant population 

Out of a total of 80 ind ividuals involved in the questionnaire survey, 69 (86.25%) 

claimed that elephants were secn in the stud y arca for the first lime in early 19705, 6 

individuals (7.5%) said that the elephants came a long lime ago whi le 5 individuals 

(6 .25%) did not know as to when elephants came to the area fo r the first time. Most of the 

individuals who participated in the interview (97%) shared the idea that the elephants 

probably came from an arca called Shol1l or Shanna (named after a river Shanna) , in the 

southwestern part of the study area, very close to the northern boundary of 01110 uliona l 

Park. 

Both the quest ionnaire survey and the discussions with selected individuals indicated that 

elephants followed two routes to occupy the present area. The fi rst route follows 01110 

River to move around the Lastae Mountain and then continued westward to meet heta­

Uma. the present western range. The second route fo llows 01110 River up to the junction 

where Zigna River meets Orno and then moves along Zigna Ri ver to the present nonh 

and central home range. 

In the latc 1970s and earl y 1980s, elephants were said to have increased both in number 

and d istribution to occupy almost all parts of the present CeNP and some other parts in 

the north, east and west. The bidirectional movement between the area and the place of 

origin was believed to have continued until the early \980s. More than 3% of the 

respondents also mentioned that there was a marked decline in the size and distribution of 

elephants between the past and the present. 

Out of those individuals interviewed, 51.25% said that the decline in number and 

di stribution was mainly due to intensive poaching during the transitional government 

period. Others (27.5%). however. said that it was due to both illegal killing and 

. ' h 1 f I 8 7501 of the respondents claimed that it was onl y due 
emIgratIOn to ot er areas. n ac , . 10 

to emigrati on whil e 12.5% said thaI they didn ' t know the causes. 

" 
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I 1 

S.2 Current status of the elephant populalion 

5.2.1 Seasonal movement and distribution 

Results of the questionnaire survey and the disclission with the key infonnants showed 

that the distri bution and movement pattem of elephants was significantly changed in lhe 

last one and half decades. During the Dcrguc Regime. elephants were common in and 

outside the present CCNP. At present, however. they arc locniizcd to two areas, the 

western and the northern parts of the CeNP (Fig. 12). These Iwo groups of elephants 

were reported not to have interaction for the lasl three to five years. However. a group of 

elephants was observed crossing from west to north in March 2006, might be as a result 

of disturbances from poachers. Accordingly, the lolal home ran ge of elephants of the 

CCNP was close to 250 km2
• 

According to the fie ld observations, the northern population has a wet season home range 

that ex tends up to the Zigna River, Lake Bahi in the south and Bob Forest in the 

northeastern parts of the park. For about one-third of the wet and all of the dry seasons, 

however, the population was confined to the riverine forest of Shoshima and Oj icoic 

Rivers (less than 10% of the total sub-home range). 

The western elephant population has dry season home range that extends from Agare 

Forest in the north to Cheta-Uma in the south and Tesae River in the cast. Un like the 

other elephant group, there was no sign ificant difference between the dry and wet scason 

home ranges for this group. However, it became more concentrated to the central and 

northern parts of its range, mainly to the Wala River, and the Kuya and Agare Forests, 

~!Jring the dry season. 

The northern elephant population movement pattern follows the ri verine forest of the 

Shoshima Ri ver to Yora Forest. A few elephants, however, cross the Shoshima River and 

d h d I II slern part of the Zigna Ri ver to Lake Bahi. From Yara 
procee sout war s a ong 1e we 

F I k t 
vo routes' eastwards to Baka Forest or northwards to 

'orest, the groups appear to a e \ , 
'. 
Lake Shi ta . 
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The western population used the Wala River as a bridge to move north and southwards. 

The northward movement follows Kuya Forest, at the northern lip of Wala River. and 

then to Shande River, then back to Wain to make a full trip . It proceeds southwards 

fo llowing two roules; fo llowing Wala River till Chcta· Uma or gelling Olll of the Wain 

Ri ver and then moving to Mekena Forest and Tcsac River . 

. ' 
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5.2.2 Feeding and habitat association 

There arc 5 1 plant species belonging to 31 families identified as plant species consumed 

by elephants of the study area. Out of the total plant species, forest habitats constituted 

more than 90%, wh ile the rest were found in the other two habitat types (Table 6) . Q UI of 

these species of plants, more than 80% were trees and shrubs, and the rest were grasses 

and herbs. 

The dominant parts of the plant consumed by elephants were leaves, barks, soft stems and 

buds, and fruits (100%, 43%, 22% and 5%, respectively). Elephants were observed to lise 

thei r trunk to pull down tree branches, to access fresh leaves, and to collect fruits frolll 

the top orthe tree and from the ground. They also used their tusk to debark trees. 
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5.2.3 Popu lation size and abundance of elephant 

5.2.3. 1 Defecation rate 

A lota l of 116 droppings were found and counted after 42 elephant-hours. It was 

detennined that the overall mean defecation rate for elephants in the study area was 16.57 

droppings elephant .] day· l (.± 2.044 at 95% eL). Defecation rate for adult females (n=I), 

for intennediate female (n=3), for juveniles (n=2) and for adult male (n::: l) was found to 

be 16. 17.33, 18 and 12, respectively (Table 7). 

Table 7. Dry season sex- and age-specific defecation rates for elephants in CCNP 

Elephant NQof Defecation 
group Age and sex of the elephant droppings/6hrs rate 

( e leehant/da~l 

Cow/calf Adult female 4 16 

lntennediate female 5 20 

lntennediate female 4 16 

lntennediate female 4 16 

Juveni le 4 16 

Juvenile 5 20 

Lonely Male Adult male 3 12 

Average 29/6hrs 16.57 

5.2,3.2 Dung decay rate 

d was detennined to be 0.0133 The dry season mean dung decay rate for the stu y area 
b f days fo r the disappearance droppings day" I (± 0.0017 at 95% CL.). The mean num er 0 

of dung piles was 73.20 (± 3.055 at 95% CL). 

. h first seven weeks of 
The rate of dung disappearance was relatively low dunng t e 
.' . ' arance rate until the seventeenth week 

defecation. This was followed by rapid dlsappe . ' fi 
. . . 3) As a result, the distnbUlJon curve or 

while the last few dung-piles persISted (Fig. I . . I k cd 
. 'd curve and it is negati ve y s ew 

dung survival in the study area is a reversed slgmOl 

(Kurtosis= -0.658). 

\ 
44 



~ i 
.~ 

I I , 

70 

.. 60 
" 
Il. 50 
C> 
C 

" 40 'C 
~ 

0 30 
~ 

" .c 20 
E 
i 10 

0 

I-+-Remaining dung piles I 

--- - ,,--

1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 

Weeks 

Figure 13. Weekly dung-piles disappearance in the study area 
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5.2.3.3 Dung dens ity 

A lotal of 1372 (1340 and 32 from the high- and medium-density stratum respectively) 

droppings were counted for the total transect. The dry season dung density was 

delemlined 10 be 7558.26 droppings km" (:t: 844.9 al 95% CL) and 124.22 droppings km' 

2 (± 96.7 at 95% el) for high- and medium-density strata respectively (Table 8). 

Table 8. Number, length and width of transects and the number of dung piles recorded 

within two strata in the study area 

Stratum Transect Transect Transect Observed Dung density 

Number Length Width 
CV 

Type dung-piles Density (kn12) 95%CL % 

High- 37 36.3 km 8m 1340 7558.26 ± 844.9 5.7 

density 

Medium- 8 32 km 6m 32 124.22 ±96.7 32.2 

densi ty 

5.2.3.4 Elephant density 

. . d ' d ng count defecation rate and 
The estimates of the elephant density detcnnme lrom u , 

.' 598 elephant km'l with 95% 
dung decay rate for high and medIUm density strata were . 

·2 dOlO elephant km-2 with 95% 
confidence interval of 4.66 and 7.3 elephants Ian ,an . 

. , .. vely (Table 9). 
confidence interval of 0_03 and 0_17 elephants km • respec I 
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Table 9. The est imated elephant density in each stratum and in the total study area 

Elephant density (km") Elephants stratum'\ 
Stratum 

Area (km') Density 95%CL Number 95%CL 

High-density 12044 5.98 ± L32 7404 ± 17 

Medium-density 10404 0. 10 ± 0.07 lOA ± 7.J 

Low-density 11 29.00 

Total area 1255048 0,07 ± 0.022 84.8 ± 24.3 

Therefore. the total estimate of number of elephants in the study area was 85 with a 95% 

confidence interval of 61 and 109 and the mean estimated elephant density of 0.07 

elephants km·2• 

5.2.4 Age structure and sex ratio of the elephants 

5.2.4.1 Age structure 

A group of 24 elephants were observed and their body sizes were compared. Among the 

observed elephants, there were 1 calf, 2 juveniles. 9 intermediates, 11 adult females or 

sub-adult males (three sub-adult males and eight adult females) and I adult male. 

A total of 235 hind footprint measurements were taken for elephants in the study area. 

Accordingly, the measure was 12 for calves, 14 for juveniles, 98 for intermediates, 75 for 

sub-adult males or adult females and 38 for adult males. 

A 
. d Out of which 2 for calves, 13 

total of 569 droppings were measured m the stu yarea. • 
, . d I I or adult females and 81 for 
lor Juveniles, 245 for intermediates, 228 for sub-a u t rna es 

I d 6 am the above three methodS 
adult males. The proportion ofthe five age groupS resu te r 

is shown in Table 10. 
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Table to. Proportion of the age groups of the elephant populat· f h Jon 0 t e study area 

based on the three methods employed in the study 

Age categories Body size Footprint Boli 

comparison length circumference 

, Calves 4.2 5 OJ 

Juveniles 803 6 2 

intermediates 37.5 42 43 

Sub-adult males or 45.9 32 40 

adu lt females 

Adults 4.2 16 14 

5.2.4.2 Sex ratio 

Out of 12 elephants above 9 years of age, 4 (37%) were males and 8 (67%) were females. 

Therefore, the male to female sex ratio for elephants in the area was 1 :2. Fig. 14 shows 

adu lt bull elephants in CCNP. Summary orage and sex structure of elephants in CCNP is 

shown in Table 11. 

Table 11. Estimated age·sex structure of elephants of the CCNP 

Age class 

Adult 

Sub-adult male or adult female 

Intermediate 

Juveniles 

Calves 

48 

Males 

5 

12 

Percentage 

Females 

41 

6 

3 

33 



Figure 14. Adult bulls in the secondary vegetation closer 10 the riverine forest in CC P 
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5.2.5. Human-elephant conflict 

S.2.5. \. Elephant poaching 

According to the questionnaire survey. 65% of the respondents claimed that elephant 

poaching had been practiced in the area while the rest said it was not practiced in the 

area. Out of those claiming the presence of elephant poaching, 37% said it was practiced 

~til the establishment of EPRDF while most (63%) claimed it is practiced even now in 

the area. Regarding the period at which elephant poaching was intense, mOSI of the 

respondents (86%) said it was very intense during the Transitional Government, 7% of 

them said it was during the Oergue Regime, while the remaining said they did not know 

about it. The result was also supported by information generated from discussions held 

with elders and infomlants. According to the discussions most people were unfamiliar 
.' 

wilh elephants, have had fear for them and were unaware of ivory trade during the 1970's 

and 1980's. 

The mam causes reported to contribute for intense elephant poaching during the 

Transitional Government were illegal fireann trade, and political and social instabi lity in 

Ite country. Subsequent restoration of political and social order in the country. local 

disannament of illegal firearms and the initiatives taken by the local governmental body 

10 protect the area might reduced the poaching pressure on e lephan~s. 

. h evealed even if efforts were 
As the other sources of data and field survey m I e area r , 

exerted since 1996 to control elephant killing, there is still limited poaching for ivory 

th enlral and southwestern 
(Table 12). The data gathered showed the northeastern, sou c . 

1 h d other animals. The mam 
parts of the study area are danger zones for e ep ants an 

Ch h Boka, Bake seda, Cheta, Yom 
localities from where poachers originated were ue . ura, 

and vi llages far in the south-western part of the park (Fig. 15). 

,. 
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Table 12. Number of elephants recorded as killed by poachcrs from 2002-2006 

Year Number of elephant killed Location Legal status 

2002 Two (One adult female & Vora Kebele Ivory wasn't seized and indi,.iduals 

one juvenile) 

2006 One (intermediate female) Chebera 
Kebele 

were not identi tied 

Killer not identified but the ivory 

was seized and those that co llected 

the ivory were identified and 

brought to court 

Adopted from Koma Wereda Rural development Office, local informants and lidd observation 

Illegal activities occurred in the study area during the study period include elephant 
, 

killing, ammunition, firing, snaring, li vestock grazing, cutting and debarking trees, 

fi shing, and collecting wild honey and edible roots. One elephant was found killed by 

people from the surrounding villages. There were 10 gunshots heard during the stud y 

period, of which some were targeted on elephants. In the dry season of the study period, 

more than 60% of the area was burnt by fire caused by the local people. 

S.2.S.2 Crop raiding 

Elephants were consistently raiding crops and attacking crop-stores around thei r home 

range till the end of 1980s. They were also causing social problems including preventing 

people from walking at night. There was also a report that elephants killed a person whi le 

he was on his way to a market place. Due to this. early sett lement of people was based on 

the distri bution and movement pattern of elephants in a given area, that is, they preferred 

to sett le in areas that were less inhibited by elephants activities. 

B d · 'ght villages around the park, four 
ased on the questionnaire survey conducte In el 

'd (fied as having problem of crop 
localities (Chebera, Sere, Yora and Agare) were I en It . 

. h Ol've baboons (?apio arwblS, 
raiding by elephants (Fig. 15). Other wild ammals suc as I . 

I . Linnaeus 1766) Gl3nt forest 
Lessen, 1827), Vervet monkeys (Chloroceblls aelllOpS, ' ' 

. 904) African bulTalos (s. coff,,), ercsled 
hog (flylochoerlls meinertzhagelll, Thomas, I , 
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porcupine (Hyslrix cristala, Linnaeus, 1758) and Hippopotamus (H h"b" ) . amp I lOllS were 
reported to take part in crop raiding, while the first three have had prevailing effect. Wild 

animals reported to attack livestock were Leopard (F. parudus), Lion (P. leo) and Spoiled 

hyena (c. crocuta). 

According to the questionnaire survey undertaken in these four localities involving a total 

of73 households (32 from Chebera, 21 from Seri, 11 from Vora and 9 from Agare), 39 % 

(75% from Chebera, 14.3% from Sere, 9 % from Yora and 1 J% from Agare) claimed that 

elephants caused the increase in crop damage over the years. 

Out of the respondents, 73.3% reported that the problem has become prominent wi thin 

the last five years . Yet, 57.3% (of which 79.2% were from Chebera) reported that Ihe 
, 

problem showed an increasing trend. Regarding the seasonal distribution of the crop 

damage problem, 71.1 % said that it occurs during the wet season. 

Most of the households (81.6%) affected by elephants did not report the incident 10 any 

government body. The main crops affected by elephants include banana, cassava, 

avocado, enset and cereals such as maize and teff. 

All the respondents used different traditional methods to mitigate crop damage due to 

elephants. These include staying in the field watching, producing noi se by biting drum or 

h . . . . ' '1 to chase away approaching 
S Outmg 10lldly, keeping fire burnmg and usmg miSS! es 

eJephants. However, all of them reported that these preventive measures are nol effective. 

Wh I h t of the 73 households 
en asked about other problems caused by e ep ants, ou 

ed any other problem, 33.3% 
surveyed, 46.6% claimed that elephants have not caus 

. It r vestock are attacked by 
claimed that elephants brought Tsetse flies and as a resu I 

d 1 lessness and extra labor 
trypanosome, whi le 30.2% expressed that elephants cause seep , 
COst On family members. 
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With regard to benefits derived from the presence of elephants in the area, 6.8% claimed 

that they have benefited, All these respondents were from Chebera Th t I · d h . e res c aline I at 

they did not see any benefit. On the other hand, 59.5% of those who were interviewed felt 

responded that they lost what they intended to get from their crop. Yet, 23.8% said that 

they would be happy if elephants are not there while 42.9% feel unhappy and the 

remaining 33.3% fee l nothing. 

Field verifications carried out in March 2006 (early rainy season) in Chcbcra village 

revealed that out of 20 households, 14 (70%) had crop-raiding problem during the first 

two weeks of the month) . However, no crop damage by elephants was reported in other 

siles. The main elephant group taking part in crop·raiding was the bulls group having 3 to 

6 members, sometimes followed by cows and calves group having 5 to 8 elephants. The 

elephants, it was learnt, usually came to croplands in the evening from 9:00 pm to 12:00 

pm and usually stayed unti l 4:00 am to 6:00 am. 

With regard to the need and importance of establishing protected area, many (69.9%) of 

the interviewed in the above locations did not know the benefits and needs for the 

establishment of protected areas and the conservation of wild animals including elephants 

while others claimed that there are benefits obtained from the establishment of a 

protected areas and conservation of wild animals. However, the decision was influenced 

by income that they can earn. Most of the respondents (64.4%) did not see any future 

benefits out of protecting the area, and many of them (75.3%) appeared to see elephant 

conservation as a future threat to their survival while the rest have no fear about it. 

, 
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6. DISCUSSION 

6.1 History of the elephant population 

The study area is one of the few western mid-altitude forest areas, where elephants arc 

known to ex ist. However, unlike other home ranges of elephants in the country where 

elephants had been living for decades (Largen and Yalden, 1987, Hillman, 1993; Yimlcd 

Demeke, 1994; Cherie Enawgaw, 1998), the eeNP elephant population appears to be 

relatively new to the area. The population probably originated from the area ncar or 

around the Orno National Park and was later pushed up due to man-made factors to its 

current home range seeking for refuge. Like other countries in the conlinent, the dispersal 

and isolation of this population in its current home range might be caused by intensive 

poaching, human settlement and agricultural expansion (Cumming et aJ., 1990). 

The elephant population in the study area was significantly reduced within the last 15 

years with only a small number of elephant's remaining. The local people mentioned thai 

emigration of elephants to their place of origin as a cause fo r this population dec line. But 

s.!nce the corridor between the study area and the original place of the elephants has becn 

habituated by amled agriculturalists, it is unl ikely fo r emigration to be the main cause for 

the decline in population size. 

Like many other wild animal species and other elephant populations found in many parts 

of the country (EWCO, 199 1; Tesfaye Hundess., 1997; Yirmed Demeke, \997; Cherie 

Enawgaw, 1998), the elephant population in the area might have also been affected by 

social and political instability fo llowing the downfall of the Dergue regime. The problem 

11 d fi eann and ivory trade (Yimled 
was, however, further aggravated by uncontro e Ir . 

. d as such as Mago ational 
Demeke, 1997; Blanc et aJ ... 2003). Unlike other protecte are 

. . A" (Shima el 01 2003) where 
Park (Yinned Demeke, 1994) and other countnes III Inca .,' 

fI I hant killing in the study area 
elephants are also killed for their meat, the cause or e ep . 

Was for its ivory. But few groupS of people eat the meat of elephants. 
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6.2 The status of the elephant population 

6.2 .1 Seasonal movement and distribution 

The observed movement of elephants from the westem group might be an indication that 

the elephants had prior knowledge of the roule and the area of shelter. The two groups 

that currently exist in the park were probably fOfming one group or freely moving as two 

groups within the two home ranges. The settlement and increased expansion of 

agricultural activi ties in areas like Delba, Kuya and Shewn kela and intensified illegal 

activity of village in the south and eastern part orthe study area were the probable fac tors 

that hindered the fonner movement of the elephants of the study area (Barnes el al., 

1991 ). 

The high abundance of elephants to the forest habitats was probably due to the 

avai labi lity of enough forage and shelter to hide themselves (Mp:lIlduji , 2002; Danquah, 

2004). The shift in habitat preference from savanna into fo rest habitats may be due to the 

pressure from poaching as reported in Zimbabwe (DeBoer el (II., 2000) and Bia National 

Park, Ghana (Short, 1983). 
" 

The extended wet season distribution of elephant groups might be associated with the 

availabi lity of water in small streams and temporary swamps, Ihe growth of fresh leaves 

of broad-leaved trees in the woodland and wooded grassland habitats and the availability 

of long un-burnt grass, which is preferred by elephants (Smith el al. , 1995; DeBoer el 01., 

2000). On the other hand, the reduced home range of the elephant groups in Ihe dry 

season might be due to the drying out of small streams and pondS, shading of leaves of 
. . " d ce of fire and intensified illegal 

trees In woodland and wooded grassland habitats, m CI en 
. . d fi cd the high frequency of illegal 

actIvities. Observations during the study peno con Inn . 

activiti es during the dry season. 
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6.2.2 Feeding and habitat association 

The number of plant species identified as being consumed by elephants was few (5 1) 

when compared to the find ings of DeBoer el al. (2000) in the Maputo Elephan t Reserve, 

Zimbabwe (95 plant species). The difference in lite number of pl :1I11 species reported as 

consumed by elephants in the study area and MER might be due to the different methods 

used in the two studies. In MER, faecal anal ysis based on epidermis reference collection 

was used and this method may provide better opportuni ty to identify more species. In the 

present study, however, attempts were made to identify plant species based only on direct 

observat ion of feeding elephants and their fced ing signs. lnformation on feeding was also 

acquired from discussions with the local people. This method may not allow thc 

identification of as many species as faecal analysis method. It was al so possible that the 

two areas might differ in the vegetation composition. 

The proportion of grass, herbs, shrubs and trees identified for Ihe study area was in 

agreement with that of DeBoer et al. (2000), The significant proportion of browse species 

of plants indicated that the elephant population of the area was browser, This also 

illustrated the confinement of the elephants in the forest habitat due to both habitat and 

q1lman factors, According to DeBoer et ai. (2000), the change in the food preference of 

elephanls of MER from grazing elephant to browsing is associated with the ChllllgC in 

habitat preference of the elephants in reaction to poaching, 

b' r: I hants of tile CCNP. This habitat The forest habitat was the very preferred ha Iial lor e ep 
. . r h ' d'ci It is also the most preferred 

provided shelter and significant proport ion 0 1 elr I . 

(G' Timer 1005) Elephants arc 
habitat for large mammals recorded for the area lmla . ~ , 

. r: sl canopy to Jet the movement of the 
known 10 play ecological role by openll1g Ihe lore 

big games li ving in the area (Dublin and Tayler, 1996). 
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Elephants occupied parts of the woodland and wooded grassland duri ng the mid and late 

wet seasons, This distribution pattern is perhaps one or the causes for small proponion of 

plant species ident ified and recorded from these habitats, 

6.2.3 Population size a nd abundance 

6.2.3.1 Defecation r ate 
• 
The dry season overall mean droppings produced elephant -I day -I (16,57) in the area was 

greater than the dry and wet season defecation rate of elephants of the Kasungu National 

Park, Malawi which is 15.7 droppings elephant·1 day -I (Jachmann and Bell, 1984a) but 

less than that of Shimba Hills Ecosystem, Ken ya, which is 19 droppings elephant ·1 day .1 

(Litoroh, 2003). The diffe rence in the defecation rate of the study area from the above , 
two studies was probably due to the type of food consumed by elephants, the number, 

sex, age structure of elephants observed of the seasonal variation. Defecation rate is 

known to differ among indi viduals' age and sex group, and on a daily and seasonal basis 

(Dawson and Dekker, 1992). 

The defecation rate of the lonely bull in the study area (12 droppings elephant .1 day - I) 

was rather the same as the dry season defecation rate of bulls in Ruaha National Park, 

Tanzania, which is 12 droppings elephanl · 1 day - I (Bamcs, 1979). 

6.2.3.2. Dung decay rate 

II is difficult to delennine dung decay rate for an arca bcc:lllse it is lime and labor 
. . d· ,ducled in Ethiopia and other 
mtenslve (Laing et 01., 2003). As a result, most stu les COl 

. d· t .Iyze population size of the areas 
Afncan count ri es, used results of Olher stu les 0 an 

I · · I 2003) Dung-piles from 
(yim cd Demeke 1994' Cheri Enawgaw, 1998; Bum,l el a' J 

• , , .. 
. ·d .r, d fi m '111 h'lhi l'lI types. Therefore, It IS 

~,I fferent age groups of elephants were I entJ Ie fO ' ' • 

b I· . f h t dy area (Bames, 1996). e leved to be more representatIve 0 t e s II 

d b the act ivilY of dung beetles in 
There were almost no dung-piles observed decomposc y 

. I in CCNJ> (72.3 days) was greater than 
the study period. The mean time of dung survlva 
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the mean time of dung survi val in the Virunga National Park (VNP) 0 . 
, ClllocratlC 

Republic of Congo (54.787 days) (Mubalama and Sikubwaba, 2002). This is probably 

due to seasonal variation. This study was conducted in the dry season, whereas that of the 

VNP was conducted in the dry and wet season. It is, however, known that the dung 

survival in wet season is shorter than during dry season because of the acti vity of dung­

b::elles (Jachmann and Bell, I 984b; While, 1995; Mubalama and Sikubwaba, 2002). 

Thus, mechanical disturbance was perhaps the main factor responsible for the 

decomposition of dung-piles. 

6.2.3.3 Dung density 

The dung densi ty between the first and the second strata was significant. Th is shows the 

area is well stratified based on habitat use pattern of the elephant popUlation in the study 

area. 

Maximum sampling efficiency was allocated for high-density stralum for the dung count. 

As a result, the coefficient of variation for dung density was est imated as very small 
" (507%). Sampl ing efficiency achieved for the medium-density stratum was relati vely 

small when compared to the size and dung density variation within a st ratum. As a result, 

the coefficient of variation was relatively very high (32.92%). The tolal Icngth of 

transects recommended based on analysis from the ELEPHANT software was 81 km. 

6:2.3.4 Elephant density and population size 

Th I ' h' h fid 1" 1 ' Ihe elephant population size estimation of the study e re alIVe Ig con I ence Iml 10 

d h iler population size and uneven 
area (84.8 :!: 24.3 al 95%CL) was probably ue to I e sma 

. . . . . t The smaller the st udy area, or the 
dlstnbution of elephants in the medIUm denSity stra urn. 

°d . the confidence limit (Dawson and 
smaller the population estimate becomes, the WI er IS 

Dekker, 1992). 
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The elephant density in the high. and medium-density strala showed significant 

difference (X
2 

= 7231, d.f.= l, P< 0.05), This might be resulted from the significant 

variation in habitat use pattern of elephants in the study area, where more than 85% of 

elephants have been confined to less than 5% of the total area, less than 15% of the 

elephants inhabited about 8% of the total area and more than 80% of the slUd y area 

wasn't inhab ited by elephants during the dry season. 

The overall elephant density of the area (0.07 elephant km'2) was grealer than the overall 

elephant density fo r the country based on the reccnt elephant estimates such as, 0.002 

elephant km-' (Allen-Rowlandson, 1990), 0.001 elephant kn,-2 (Blanc el ,,/ .. 2003) and 

0.0007 elephant km'2 (Yirmed Demeke, 2005). When the elephant density in the area is 

compared to other elephant horne ranges in Ethiopia, based on Blanc el af. (2003) and 

Yirrned Demeke (2005). it is greater than that of Omo and Mago National Parks and 

Babile Elephant Sanctuary. 

6.2.4 Age structure and sex ratio 

6.2.4.1 Age st ru cture 

The number of elephants observed and analyzed for age was very small (27% of the total 

estimated for the area). Because of habitat factors, elephants can easi ly hide in the forest. 

Th
" . . . ' f groups (Willi ams 2002). However, 

us, It may cause maccurate estimation 0 some age ' 
. . d as a mixed group having all uge and 

Slllce the elephant group observed In the stu y area w 

d I t
· I good estimate of age structure fo r the entire 

sex groups, it might pro uce re a lve y 

population. 

• l.. _ A · e com ari son was in agreement with 
The result of age structure detenmned by vvuy SIZ P 

aries It was comparable with resuh 
results from the other methods for some age categ . 

. I th for the intennediates (r: = 0.757, dJ .= I, 
from the ba li circumference and footpnnt eng .J 

I I adult female age group (x 
P>0.05 and x' = 0.640, dJ.= I, p>O.05), forsub-adu t rna e or . 

P>O 01) and the bali circum ference result 
= 0.625, d.f.= I, P>O.05 and x' = 3.6, dJ.=I, . , 

" 

" ~ .... -
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fOf calves and footprint result for juveniles (X2 
::: 1, dJ.= 1, P>O.05 and i ::: 0.572, d,r.- I, 

p>O.05 respect ively), 

However, the result from body size compari son was nol supported by the result from the 

bol i circumference for calf, juvenile and adult male categories ('l ::: 4, dJ.= I, P<O.05, i 
" 3.57, d . f.~ I , P<0.05 and x'" 20.2, d.f.~ I, P<0.05 respectively). 

The number of elephant estimated from footprints and bali circumference was in favor of 

the intennediates and adults than calves and juveniles, probably due to the problem of 

visibility of the dung-pi les and footprints of juveniles and calves than other age groups 

(MubaJama and Sikubwaba, 2002). Therefore, direct observation of elephants may be the 

best method to detennine the number of calves and juveniles than the olher methods. 

There were no data on age structure of the elephant populations in Ethiopia to make II 

comparison. However, the proportion of calves and juveniles in the study area taken from 

body size estimate as significantly smaller than that of Samburu and Buffalo pring 

Wildlife Reserves, Kenya (Wittemyer et al., 2005). However, there was no significant 

difference with that of Tasvo National Park, Kenya (Leuthold, 1976). The relative small 

number of elephants in the above age groups might be due to the increased calves 

mortality or reproductive stress due to the density or human fac tors. Studies showed that 

mortality of calves is greater than other age categories (Leuthold, 1976) and social stress 

from poaching is reported to be one of the main variables influenc ing rcproductive 

outputs (Aleper and Moe, 2006). 

. . d' ted that it was revived from poaching 
The age structure of the elephant populatIOn m lea 

H v r the small number of adult male 
pressure during the Transitional Government. owe e, 

. f I 've poaching for ivory (Barnes and 
elephants in the area implied the eXistence 0 se ect! 

I h nlS of the area, regardless of the 
Kapela, 1991). The estimated age structure of the e ep a . 

. . cd tentially growing elephnnt popuiallon 
genetic variation within the population, show po 
" d 

"
on of the area. un er proper management and conserva 1 
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6.2.4.2 Sex ratio 

The demographic study of the elephant population in Amboseli National Park, Kenya, 

showed male to female ratio of elephants at birth which was almost close to I; I but sex. 

specific mortality of males result an increase of females (Moss, 2001). 

The male to female sex ratio of elephants of the study area was Jess than the nomlaJ. 

However, it was more skewed relative to some other studi es (Williams, 2002; A leper and 

Moe. 2006), The most skewed adult elephant sex ratio of the st udy area was probably 

caused by age and sex·specific selective poaching. Mature males arc preferable than 

females to be killed for ivory, because of their larger tusks (Pilgram and Western, 1986; 

Moss, 200 I ; Wittemyer et al., 2005). The few male elephants observed in the study area 

have had relatively very small tusks which also supported selective killing by poachers, 

Besides this, the sex and age ofrecent ly identified killed elephants might indicate a shin 

in the killing of females having relatively bigger tusks. The shift from targeting male 

elephants, with relatively little role as social repositori es, to matriarchs cou ld have serious 

impact on the elephant population (McComb et al., 2001) . 

. , 

6.2.5 Human-elephant connict 

The political and social instabilities are known to be the major factors which aggravate 

the loss of natural resource, including wildlife of mosl countries (Leutho ld, 1976; 

Cumming et ai" 1990). It will get worse when il lega l fireann trade is intensified. The 

. . Eth' 'a resulted in extensive illegal fireaml trade in the 1991 government change III IOpl 

. f ' ldl' fI rces The effective law enforcement country and consequently III the loss 0 WI I e resou . , 

h amber punishment of individuals involved In effons by the local government, t every s . 

. . . d d the limited possession of fireanns dunng the elephant kl lhng and/or IVOry tra e an . 

D . h th main causes for very little, if any, elephant poachmg ergue regime were per aps e 

practiced in the above period. 
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The fai lure to take action to revert illega l fi . . 
. rearm possession In the past fi flccn years 

makes the country lose Its wildlife reSOurces d '. 
ue 10 poachmg (Sh,bru Tedl. 1995· 

Yirmed Demeke, 1997). Since 1995 however 10 1 d' . " 
, • ca lsannament of Illegal fireanns from 

the local people and the interest local officials have de I ed d h . 
ve op an t e action they ha ve 

taken to bring the area under protect ion co Id hi ' " . . . u ave p ayed major role In 1ll1lll11l1 Z Lng 

elephants and other wildlife killing in the area. 

Local administrative officials also recognized the villages as the origin of poachers. But 

most of these areas are situated faraway from administrative centers or arc located in 

remote areas and, hence difficu lt to access. This is perhaps the main cause for 

individuals, locally assigned to control illegal activities, to take part in wi ldli fe ki lling 

using firearnl provided from the local government. 

The history of the impact of elephants on human was related to the history of the 

population size of elephants, which had been very intense and widely distributed before 

15 years ago. Thus, besides an increase in human settlement and agricultural expansion, 

the distribution and extent of crop raiding decreased to the extent of being discernib le , 

onl y in four distinct localities. The extent of human injuries and deaths due to elephants 

was relatively small as compared to areas in other African countries (Thouless, 1994; 

Johnsingh and Joshua, 1994). 

Thouless (1994) mentioned that the extent of crop raiding varies depending all habitat 

tyPe, elephant use pattern and distance from the boundary. The relatively high incidence 

of crop raiding in Chebera was also related to the above three factors. Crop raiding takes 

place during wet season with its peak in June and July that may be due to the optimal 

stage of growth of cultivated crops. In Sere and Agare, elephants rarely attacked 

agricultural fields because elephants less frequent ly visited these kebeles. The crop fields 

mainly affected by elephants in Yora were those found in the middle of the natural 

habi tat. 
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The irrigation scheme that was being implemented in Chebcra has involved 50 

households and located in an area frequent ly used by elephants near the boundary of the 

park. The resettlement program undertaken in Delba and local rcsctt lemcnt programs 

proposed to take place in Agare and some other areas were also localized within 0.3 to I 

km distance from the elephant range. The shifting culti vation which takcs placc in almost 

all comers of the park has been intensified following the political situation after thc May 

2005 election. 

The parallel efforts being made on resettlement, on the one hand, and the conservation of 

elephants, on the other hand, will surely be posing more challenge on the park 

management. This is so because as the number of elephants increases whcn conserved, 

their connict with fanners will get worse. As a result, the managemcnt needs to work 

even harden on mitigating this problem. 

Because of the negative impact elephants have on the livelihoods of villagcr and the 

ratification of wildli fe laws on the setting up of protected areas, mostly excluded 

communities from accessing the resource they used to freely enjoy, makes elephants less 

tQlerable than other species (Malima, 2004). Lack of awareness about the need for 

wildlife conservation, of benefits and absence of any hope of getting future benefit from 

wildlife including elephants seems to further reduce the level of tolerance of communit ies 

li ving around CCNP. 

fl ' 't' (g measures used by the local Like studies in other African countries, con Ict ml Iga In 

" . d Parker 2002 ' Malima, 2004). This is people were reported as ineffective (Osborn an , , 

perhaps due to the short-term effect 

habituated soon (Thou less. 1994), 

it has on elephants, because elephants become 
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7. CONCULUSION AND RECOMMENDATIONS 

7.1 Conclusion 

According to the result of this research, relatively significant number of elephants take 

refuge in CCNP. The history of the elephant population was very reccnt but the 

population size and range of the elephants showed significant decline in the last fifteen 

years due to poaching during the transitional government period. The elephants origil1l1l1y 

came from a place called Sharu, in the side of Orno National Park. They have had two , 
routes, follow ing Uma River to the present western home range and along Zigna Ri ver to 

the present northern home range. 

Elephants of the area have, in the past, covered almost all pans of the present CCNP and 

some more areas in north, east and western side of the area. However, nowadays they arc 

localized in the northern and north western part of the study area. The distribution of 

Elephants of the CCNP showed seasonal variation that has minimum expansion in the 

wet season. It became more localized to forest habitats in the dry season because of 

availab il ity food and water and illegal activities from the local people. Wet season small 

streams and ponds distributed in the area dry ofT and broad-leaved trees shed their leaves 

q)lring the dry season. 

The elephant popUlation in the area was very young with small number of adults and 

relati vely large number of intermediates and sub-adults. The smal l number of calves and 

juveni les in the population might be due to population stress or high mortality of calves. 

. f th skewed towards more number of The sex ratio of elephant populatIon 0 e area was 
" I . I aller and it is an indication for females and the number of adult males was re alive y sm 

the presence of selective elephant poaching. 

. . . 9 f: milies were idcnti fled as consumed by Fifty one species of plants grouped under 2 a 
b ceies to grasses and herbs indicated Ihal 

elephants. But the proportion of tree and shru sp 
. d fcrence is resulted from the forest 

elephants in the area were browsers. ThiS faa pre 
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, 
! , 

.. , 
I' f 

habi tation by the elephants that seck Cover from poachers Almo I II f h 
. s a parts 0 t e plants 

were consumed by elephants, however, leaves and barks were the most preferred. 

The hi story of human-elephant interaction was associated with the density of elephants in 

the area. It was intense when the elephant population size was high. Elephants used to 

come to agricultural lands, raid crops, destruct crop-stores and harass people in almost alt 

parts of the CCNP. However, nowadays, crop raiding and other elephant related problems 

are localized to less than 20% of the fonner ranges. 

The disannament of the local communities after the restoration of political stabi lity in 

1994, to minimize the risk of tribal conflict reduced the intensity of illegal activiti es in 

the area. The local government officials have also showed interest in establishing the 

nat ional park to bring the remaining elephant and other wi ldlife population under 

protection. As a result. the intensity of elephant killing in the area was significantly 

reduced. Activities of the regional government and the support and inspiration from local , 
leaders will revitalize the elephant population of the CCNP 

In sum, this yo ung elephant population has a lion's share of the est imated elephant 

population of the country and has a growing potential from demographic perspecti ves, 

age and sex ralios. It has localized distribution and human induced threats thai wi ll affect 

the habitat and exaggerates the conflict with the local community to impose problem in 

the survival of the elephant population in the area. 
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7.2. Recommendations 

The result drawn from the study provides infonnation on th I · .. 
e popu atlon charactenstlcs of 

elephants and human-elephant interaction in CCNP The t d h . . . s u y area as great ecologIcal 
role in the conservation of around 10010 of the elephant I ·· popu auon m the country. 
Therefore, (0 maintain the elephant papulation and its hab,·tat the C II . 

, 10 awmg measures are 
recommended: 

" 

" 

• The present CCNP has not been designated in any of the protected area systcms in 

the country. However, it was considered as a controlled hunting area and elephant 

killing was practiced before it was banned in 1992. The regional govemmcnt, 

however, established the area as a national park based on the request from the 

local administrative bodies and after successive wi ldlife survey in the area. 

There is a plan to bui ld park office and outposts, and to hire game scouts and 

other staff fo r the park management though it has not been implcmented so far. 

Therefore, the park office should be opened soon to start the day-to-day 

conservation acti viti es in the area. To perfonn the conservation acti vit ies bellcr 

and to facili tate tourism, it is better if the park office is built in Amaya Town due 

to its accessibility and proximity. To undertake effective law cnforcement 

activity, enough number of outposts needs to be bui lt in different parts of the park 

and suffic ient scouts need ta be hired from villages that are closer to these patrol 

stations. 

., . b 'no-ing too much people to the The regional and local resettlement programs are n ~ 

areas that are natural habitats for elephants and other wild animals. It will enhance 

these areas. The local resettlement program and 
human-elephant conflict in 

k . Agare and Chcbera villages 
irrigation scheme planned to be underta en 10 

. aUem of elephants in the area and 
respectively, should consider the habitat use P . 

result should be considered pnor to the 
problems that crop up as a 

implementation. 
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/. 
~ ~D .:;:-~ 
. .." ,../ 
• '-.. lItG~:.r.. ". " '~ • The people living around the park seem to have poor understanding of the 

importance of conserving wildlife resources This has d h I . rna etc peap e careless 
about the resource and they do not refrain from killing the a · I d d . mma s an estroymg 

their hab itat for short term benefit. As long as there is lack of active participation 

and support of the local community. the effort of concerned bodies will not bring 

a signi ficant change. 

Therefore, awareness creation programs should be encouraged in a way that 

people at the grass foot levels will be reached. The park administration should 

also have professional and material organization to perfonn its activity efficiently. 

The income generated from wildlife utilization should be involved in community 

based development projects in the area and maximum effort is needed to secure 

grant from different sources to develop the area. 

• Large proportions of elephants were localized in small portion of forest habitats. 

• 

However, these habitats are threatened by local forest product utilization and 

shi fting cultivation. These activities would represent a potential source of connie! 

between the national park authority and the local people, and there are threats for 

the conservation of the elephants and their habitat. Therefore, it is necessary to 

prepare a management plan to mitigate land·use conflict in the area. 

Limit of the viability of population was set by three constraints - ecological or 
. d I bell 1994). The elephant 

demographic, genetic and social (Young an s , 
. fI r 10% of the total of the 

population of the area was estimated to account 0 . ' 

. fro the ecological point of VICW. It IS 
country. Yet, it is a very small popuiallon m 

f 0 0 National Pane Hence, these 
found to be the descendant of elephants 0 m 

. analysis of the population. 
information should be assessed from genetic 
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ApPENDIX I 

POPULATION HISTORY AND HUMAN-ELEPHANTS INTERACTION 

Ai Movement, Distribution and Population Size of elephants 

II Are elephants found in this area? _____ _______ _ 

21 When were elephants seen for the flfSt time in this area? _________ _ 

3/ From where did the elephants come originally?, ____________ _ 

41 In which speci fie areas elephants fannerJy found? How about these days? 

51 When you compare the elephant population size of the present and the past, is it 

increasing or decreasing? 

61 What do you think are the main causes for this change? 

81 CROP RAIDING 

, II d dI r "ngcompounds? ______ _ 1. Do elephants come to agricultura an s an or lVI . 

When? ______ ________ __ ~~~~~~~::_=::---

b . dieT their property (crops, crop 
2.1. Do elephants create problem on human emgs an 

stores, livestock, etc)? 

2.2. If yes, please describe incidents you remember. 
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.. 

3.2. Jf yes, what kind ofbenefit(s)? 

4.1. How about in the future? Do you think they wi ll be beneficial? _ ___ _ 

4:2. If yes, in what way? 

5. Do you think people feel they are incurring loss due to the presence of elephants? 

6. What measures are required to reduce or avoid damages caused by elephants? 

CI HUMAN-WILDLIFE CONFLICT 
,. 
11 What are the wild animals (other than elephants), which affect humans in the area? 

AI Crop raiders: I. _____ _ _ 2. _______ 3. - ----

81 Livestock or human attackers: I. _________ 2. -------
3. ______ _ 

2! What are measures taken by the local people to avoid these problems? 
.. 

31 How much of the harvest is lost by wi ld animals? 
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1)1 ELEPHANT POACHING 

II Was elephant poaching practiced in the area? - ------
If yes, when? _________ _ 

How about now? _______ ____ _ 

2J When was/is the elephant killing very intense? 

31 What were/are the causes for intense elephant poaching in the above period? 

41 Where in the area is elephant poaching practiced? _ ____ _ _____ _ 

51 From where do poachers come? ______ _________ _ 

61 What did you know about the sport hunting practiced in the area before 1992GC? 

~I What do you feel when people come and kill elephants? 

81 What do you think are the measures that need to be taken to conserve the remaining 

elephant population in the area? 

., 
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APPENDIX 1II 

DRY SEASON DEFECATION RATE OF ELEPHANTS 
(Data Collection Form) 

Date_~ _______ _ 
Starting Time ______ _ 

Duration .-,---________ _ 
Ending Time _______ _ 

Age and Sex 1 Bolus I I" 12"' /3" 14' I 5" I 6" 1 7" 1 8' 
circumference 

.' 
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APPENDlXV 

Dung Count Data Sheet 

I '44f 
/ ...... c" "'r, "f 

.::;'-:~~! 
!' ........ Strata Number _ _________ Transect No. _ ______ --"""'= 

Starting Point Ending Point _________ _ 

Date Compass Bearing _______ _ 

No. Distance from the Distance from the Stage of Boli circumference 

Starting Point Center Decay 

. 
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APPENDIX VI 

Human-elepham Confl ict 

Kebele - _ ______ _ 

Sex - MalelFemale, Age- Young/Adult/Old 

Social Status: - Household/LocalleaderlElder/ExpertlPolitical leader 

F~miJy size - __ No of wives Occupation _______ _ 

Educat ion - No I Non-[ormalJprimarylsecondary and above 

How long have you been in Ihe area? (1- 3)(4 - 10)(10 - 15)(More Ihan 15) years 

Size of Agriculhlralland (Ha.) 

Human-elephant Conflict 

1/,00 elephants come closer to your living compoundlagriculturalland? (YcsINo) 

21 Do Iheyt creale any problem in your properly? (Yes! No) 

31 For how long has it been happening? (I - 3), (4 - 10), (10 - 15), (Berore 15 yea" ago) 

41 ln what season does it occur? (DrylWetllrrespective of season) 

51 How is the trend of destruction the animals bring? 

(Decreasingllncreasing/Undetennined/ 
.' 

61 Do YOll report such incidents to any governmental body? (Yes/No). 

IrYes, to whom? 

IrNo, why not? 

71 What are the counter-measures you take? 

1/ ______ ----

2/ _________ _ 

3/ _________ _ 

4/ _________ _ 
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81 AIe these counter-measures effective? Yes/No. 

If No, why not? 

91 Do elephants bring other social problem? (Yes/No) 

If Yes, what are the major problems? 

N ____________________ __ 

B/ ____________________ _ 

CI ____________ _ 

101 Did you or your close relative kill elephants? (YesINo) 

If Yes, why? ___________ _ __ __ 

111 Do you get any benefit so far from the presence of elephant in Ihis area? (YesINo). 

If Yes, what benefit? 

121 Do you feel you are losing due to the presence of elephants in Ihis area? (YesINo). 

If Yes, what? 

1 ~/ What do you feel if elephants are not here? 

N Happy 

BI Unhappy 

CI Nothing 

14/ Do you know why the government wants to conserve elephants? (Ye 'a) . 

Ifyes, why? 
" 
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151 Do you have fear of conservation of elephants in the area? (YcsINo). 

IrYes, why? 

161 Do you thick you get any benefit from elephants in the future? (YesINo) 

If yes, what benefit? 

19/ Do you think you have the role to play in the conservation of elcphnnls? (Ycs/No) 

If yes, what will be your role? 

" 

.' 
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