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Abstract
The present study was carried out to invastigmedium and large sized mammalian

species diversity, distribution and relative abunda in Kuni Muktar Mountain Nyala
Sanctuary, Eastern Ethiopia. This study was coretuduring January2014-July 2014. The
study area was classified into habitat types ndttoeest, riverine forest and grassland based
on the vegetation types. Each habitat type wassiflad into eight blocks. Representative
samples were taken from each habitat type. Linestat method was employed for all three
habitat types. During the survey period a totalléfspecies were recordeaf, which 12 were
during dry season and 16 were during wet seasbay belonged to six mammalian Orders
(Rodentia, Hyracoidea, Tubulidentata, Primates, iddtactyla and Carnivora) and ten
Families were recorded. The diversity of mediur @nge sized mammals varied among the
three different habitat types. The species wergetated with habitat types. The highest
diversity index with Shannon-Wiener Index rded from natural forest ( H'=1.849) and
the least diversity was recorded in riverineeki with ( H'= 1.474) during dry season.
During wet season the highest diversity was fromsgiand (H' = 2.152) and the least in
riverine forest ( H'= 1.995). The most commondmes and large sized mammals in the
study area during both season were warthog (Bblacerus africanus ), common bushbuck
( Traglaphus scriptus), Menelik bushbuck (Traglapimeneliki) and olive baboon (Papio
anubis). In terms of relative abundance, the mbsingant species in both seasons were olive
baboon (Papio anubis), during dry season (37.23%g during wet season (32.5%). During
dry season the least abundant werested Porcupinddfstrix cristatg and leopard (Panthera
pardug (1.095%)The least abundant during wet season were aardy@rkcteropus afer)
(0.83%). Among the three habitat type, Simissemilarity index showed that the
highest similarity was between natural andaggland (SI = 0.84) and the least similarity
was between grassland and riverine forest(SI=0.88ring dry season. During wet season
the highest similarity was between grassland anérine forest (SI =0.135) and the least
similarity was between natural forest and riverineest (S1=0.093).

Key words: Mammals, diversity, relative abundance and KunkiduMountain Nyala
Sanctuary



1. INTRODUCTION

1.1. Background of the study

Ethiopia is one of the most physically and bgially diverse countries in the world (
Dawit Kassa and Afework Bekele, 2008). Itsagm@aphy varies from vast plains to high
mountains having an altitudinal range of 116m betea level, and the highest peak of 4620m a.
s. | (Shibru Tedla, 1995). Such wide variatioraltitudinal ranges, and geographical position

results in the presence of diverse biological resssiin Ethiopia (Shibru Tedla, 1995).

There are five climatic zones in Ethiopia, defimgdaltitude and temperature. The hot, arid zone
covers the desert lowlands below 500 m, where Yieeage annual rainfall is less than 400 mm
and average annual temperatures range between &8f@34°C or higher. The warm to hot,
semi-arid zone includes those areas with an aditofd500—-1,500 m altitude. Average annual
rainfall is around 600 mm and the average annuapégature ranges from 20 to 28°C. The
warm to cool, semi-humid zone covers the tempenggbalands between 1,500 and 2,500 m
altitude. Average annual temperatures vary betwsgiC and 20°C, and annual rainfall is
generally around 1,200 mm, reaching 2,400 mm insthehwest. The cool to cold humid zone
includes the temperate highlands between 2,500 22600 m altitude, where average
temperatures range between 10°C and 16°C, witmanad rainfall of 1,000 mm and up to 2,000
mm in higher areas. The cold, moist temperate znowers the afro-alpine areas on the highest
plateaus between 3,200 and 3,500 m; average tetupegare below 10°C and annual rainfall
averages less than 800 mm (EPA, 1998 and IBC, 2005)

Ethiopia is rich in its faunal diversity. Its fadrdaversity is not evenly distributed in the coyntr
The larger mammals are mainly concentrated in thehsand southwest border and adjacent
areas of the country. There are also plain ganmaalsialong the stretch of the Great Rift Valley
System. Mountain massifs in the north are also htmmeany endemic species. More than 284
species of mammals, 861 species of birds, 201 epedireptiles, and 63 species of amphibians
are recorded so far (Dawit Kassa and Afework BekK&d®8). Among these 31 mammals, 16
birds, 9 reptiles and 25 amphibians are endetaicthe country (Manyingerew Shenkat

al.,, 2006; Dawit Kassa and Afework Bekele, 2008nong the mammalian species in the



country, about 60% is medium and large sized masaadl the remaining are small mammals
(Yalden and Largen, 1992).

One common way of classifying mammals is basedheir size though it does not show their
taxonomic relationships. Medium sized mammals ar@mmal weighing between 2 kg-7kg
such as small carnivores, small primates, elargdents, hyraxes, and those mammalian
species with more than 7 kg are considered taatgelsized mammals (Emmons and Feer,
1997). These includes most diurnal primates, masticores larger than a fox or house cat, all
perissodactyls (horses, rhinos, tapirs) and artigita that includes most herbivores. The
medium and large sized mammalian species are ydoalhd in and around the arid part of the

country for many years (Hillman, 1993).

The natural ecosystems of Ethiopia are bethgnged due to anthropogenic effects and
natural factors. The vegetation has been useduirvwood, construction and other purposes.
Due to this reason, wildlife resources of the couate largely restricted to a few protected areas
that account only 2.9% of the country’s land aredlrhan, 1993). Kuni Muktar Mountain
Nyala Sanctuary is one of the Sanctuaries of thentty having remnant biodiversity with
important natural forest, high altitude and itsrfaubut with limited biological information. The
area provides a unique ecosystem with divenskllife resources in general and the
medium and large sized mammals in particukes. systematic ecological study should be
carried out in order to have information or thversity, distribution and relative abundance
of the medium and large sized mammals in thea are@ design appropriate conservation
strategies. Kuni Muktar Mountain Nyala is one o twildlife Sanctuaries in Ethiopia which
established to Protect Mountain Nyala and remaihiigtnland forest by the Ethiopian Wildlife
Conservation Organization (EWCO) in 1997 (Viga608). It is bounded by Oda Bultum
Woreda to the West, Chiro Woreda to the East amthrand to the South Gemechis Woreda.
The largest portion of the Sanctuary is in Gemedidmeda. This study was aimed to obtain
primary information on the diversity, distributi@nd relative abundance of medium and large

sized mammals in Kuni Muktar Mountain Nyala Sancggua

1.2. Statement of the problem
Kuni Muktar Mountain Nyala Sanctuary was known to have higher mammalian diversity.

However, there is an alarming accelerated reduction on the number of these mammalian
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Species, as result of anthropogenic activities, such as hunting by resident people, habitat
destruction for agricultural expansion, pressure by domestic animals and heavy
encroachment by human. The knowledge on mammalian diversity, distribution and
relative abundance was very essential for the development of sound management plan for

a given protected area.

In Kuni Muktar Mountain Nyala Sanctuary nothing is done on distribution, relative
abundance and habitat association of Medium and large sized mammalian. Thus, the
present study was aimed to fill the gap by gathering basic information on the diversity,
distribution and relative abundance of medium and large sized mammalian in Kuni Muktar

Mountain Nyala Sanctuary West Hararghe Zone, Eastern Ethiopia.
1.3. Objectives of the study

1.3.1. General Objective
» The general objective of this study was to asdesgsliversity, distribution and relative
abundance of medium and large sized mammals in HWduwktar Mountain Nyala

Sanctuary ,West Hararghe Zone, Eastern Ethiopia

1.3.2. Specific Objective
+ To identify the medium and large sized mammaliaTEs in the study area.
» To determine relative abundance of medium and laiged mammal species in various
habitats of the study area.
» To determine the habitat preference of medium amngel sized Mammals in the study

area.

1.4. Significance of the study

The research work have a great importance in scientific documentation and provide detail
information about the diversity, distribution and relative abundance of medium and large
sized mammals in Kuni Muktar Mountain Nyala Sanctuary, West Hararghe Zone, Eastern
Ethiopia which is important for the future development and sound management plan of
Sanctuary. In addition, the information collected during this study was also serve as a

baseline for other researchers interested to carry out additional studies in this Sanctuary.



2. Literature Review

2.1. Mammalian Diversity

According to Ojedaet al (2000) mammals are one of the most important corapts of
biodiversity in the world. Functional structuresmodmmals are determined by the composition
of useful traits (feeding type, body mass, actiystterns and gregariousness). Such structures
often vary along environmental gradients like reseuavailability (Hashim and Mahgoub,
2007).

According to Delnay and Happold (1979), one of thest interesting appearances of tropical
Africa is the richest and diversity of its mammali@una. This fauna holds species as varied as
enormous elephants, tiny pygmy mice, scaly pangplamphibious hippopotamuses, flying
squirrels, naked burrowing rodents, and termitéagatardvarks. Over 1,150 species of

mammals are recorded from Africa, belonging to 18eds and 50 Families.

Mammals inhabit every terrestrial biome, from desdéhrough tropical rainforests to polar
icecaps. Many mammals are partially aquatic, livivear lakes, streams or the coastlines of
Oceans. Locomotion styles are also diverse. Sbehbvior varies considerably as well. Some
mammals live in groups of tens, hundreds, thousan@ven more individuals. Other mammals
are generally solitary except when mating or r@smung. Activity patterns among mammals
also cover the full range of possibilities. Mammaiay be nocturnal, diurnal or crepuscular
(Reichholf, 1990). Although mammals share sevesaidures in common, they also contain a vast
diversity of forms. Mammals have evolved to explitarge variety of ecological niches and
have evolved numerous adaptations to take advanfadjfferent lifestyles (Flynret al, 2005).
Among mammals living today, 0.1% of them is egging and 99% are placental. They live on

land, water bodies and air (Solomon Yirga, 2008).

Large sized mammals have long been recognizediasisrthat interact in particularly complex
and powerful fashions with their habitat (Laws, @P7They are also basic elements in many
ecosystems. Large carnivores regularly shape tlaatiqy distribution, and behavior of prey
animals (Bergeet al, 2001). Large herbivores function as ecologicajieeers by altering the

structure and species composition of the surrogndeygetation (Dinerstein, 2003). In addition,
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both set of mammals greatly influence the enviromnbbeyond direct species interaction such as

through cascading trophic effects (Bergeal, 2001).
2.2. Habitat and distribution of mammals

The distribution of a species represents the sumasfy local populations and the distribution of
a particular species or group of populations. bstion of mammals occurs in two levels
namely geographical distribution and the localribstion (Vaugharet al.,2000). Structurally

complex habitats may provide more niches and dévewsys of exploiting environmental

resources and thus increase species diversity 8at975)

Different species of mammals have evolved to liveearly all terrestrial and aquatic habitats on
the planet. Mammals inhabit every terrestrial bipfnem deserts to tropical rainforests to polar
icecaps. Many species are arboreal, spending masl of their time in the forest canopy. One
group (bats) has even evolved powered flight, whigresents only the third time that this
ability has evolved in vertebrates (the other twougs being birds and extinct Pterosaurs).
Many mammals are partially aquatic, living neamrlsakstreams, or the coastlines of oceans (e.g.,
seals, sea lions, walruses, otters ,musk rats and/ others) (McCoy and Bell, 1991). Whales
and dolphins (cetacean) are fully aquatic, andb=afound in all oceans of the world and some
rivers. Whales can be found in polar, temperatd, tespical waters, both near shore and in the
open ocean, and from the water's surface to degtbser 1 kilometer (Hashim and Mahgoub,
2007). In most habitats, plant communities deteentire physical structure of environment and
therefore have a considerable influence on theiloigion and interactions of animal species
(McCoy and Bell, 1991). According to Berget al. (2001) large mammals are fundamental
elements in many ecosystems. Large carnivores déretyushape the number, distribution, and

behavior of prey animals.

Large sized mammals perform important ecologicalcfions and are good indicators of the
habitat value because they do not typically rely specific single habitat as many small
mammals do (NLFC, 2005). Large mammals, particytdmbse in well-protected National Parks
are generally easy to observe, sometimes on fadtusually from a vehicle or hide. Outside
protected areas, they can only be seen at sonadéstMany mammals are detected indirectly,

most commonly by their tracks, diggings, excretd &eding site. Mammals are mobile and



often choose specific habitats and supply to edcdbgprocesses such as seed dispersal,
predation and pollination (Kingdon, 1997).

2.3. Survey of medium and lar ge sized mammal

Medium and large sized mammals consist ofvide variety of species from different
trophic levels, from herbivores (e.g., lagont@) to top carnivores (e.g., weasels,
mountain lions ). The diversity and abundance efllmm and large sized mammals can be
monitored by different techniques. Among these neples the oldest method used to survey
medium and large sized mammals are the ideatidic of foot print in the ground (Martin
et al, 2000; Rudranet al, 1996). Two of the most commonly applied methta survey
medium and large sized mammals are track pobrding and camera trapping (Schegbe
al., 2008). Both methods permit the estimation ofghesence and /or abundance (Wemeater
al., 1996; Cutler and Swann, 1999; Srbek-Araujo ahéaello, 2005). In addition, terrestrial
visual encounter survey is the core survey for mm@dand large sized mammals (Jannedteal,
2002; Reif and Tornberg, 2006).

2.4. Threats of mammals

The abundance of organisms is influenced by therptay of abiotic and biotic factors to
varying degrees. This is because each species pialagprable site from the combination of
environmental variables that most closely corredgoto its requirements (Brown, 1984).
Mammals face various threats to their continuedterce including habitat degradation and
distraction, overexploitation, loss of genetic dsry, endangerment and extinction. The decline
of mammals was dramatically accelerated by humadivitées that shoot, trap, and poison
animals and burn forests (Millat al., 2000). Increasing human population and the assutia
impacts such as habitat loss and hunting are tterlying factors for the decline of mammalian
species. They are considered as species threatéatmys and vary in intensity across the
surface of the earth. Species that inhabit moreilyeanpacted regions are expected to have a
higher risk of extinction (Cardillet al., 2004).

Different activities of humans have its own impaocts wildlife by modifying the behavior of
animals and their distribution. The disturbancebehavioral patterns can affect their social

structure which is a key component in the evoludod dynamics of species. Thus, its disruption

6



by human disturbance can have a major consequemtefiture populations even if the
disturbance does not directly affect the survivad eeproduction of mammals (Manor and Saltz,
2003; Cardillcet al, 2004).

Increasing global human population have beassociated with extensive habitat
disturbances related to changes in land coagriculture, uncontrolled resource extraction,
and extensive fragmentation of the remaining dtsreHabitat loss and modification are also
considered among the leading threats to all spegaslly; especially mammals (Millet al.,
2000). Mammalian species diversity and abunelanend to decrease with increasing
human disturbances of the landscape (Chiaref0608; Lauranceet al, 2008; Lopes and
Ferrari, 2008).

Mammals are also directly or indirectly affected dswironmental pollutants. Aquatic pollution
has adversely affected semi-aquatic mammals sutieasver otter and water shrew, either by
direct toxicity or by reducing their food resourd¢&sthpal, 1994). Marine mammals including
sea otters, seals, and whales also have been alyvaffected by pollutants. This is particularly
the case in estuaries and shallow coastakrgravhere pollutants are present in higher

concentrations than in the open ocean (Mieal, 2000).

Humans have a long history of both deliberately aocidently introducing exotic species. The

long history of negative impacts that introducedtes have had on native species and habitats
dictates that extreme caution should be és@dcbefore any exotic species is introduced
(Atkinson, 2001). There are many examples of negampacts that exotics have had on native
species (Meseret Chane, 2010). Exotic speciesamatyibute to the decline and extinction of

native species in several ways. They may caliseases to which native organisms have
not evolved defenses. Exotics may also ootnpete native species for habitat, food, and
nesting sites, or may become predators onvenaspecies. Feeding activities of exotic

herbivores may deplete food resources andrwibe disturb habitats to the extent that
native species can no longer survive (Veitci®130

In addition, illegal or traditional exploitati of wildlife within conservation areas for

both subsistence and economic gain is commbBar example, as reported by Leader-



Williams et al (1990), the decline of black rhinos and elephanteany African countries is due
to overexploitation. If this trend continues, orencexpect the complete collapse of the core
wildlife area. Besides, indirect negative effecbf human activities through habitat
disturbances, humans in many poor areas efwbrld rely to an ever increasing extent
on hunting and poaching of mammals for foodrade. For example, the multibillion-dollar
trade in bush meat, i.e., the meat of terrestwdtl animals, hunted and for subsistence or
for commercial purposes, is an important dbaotion to the economy of the developing
Country. Hunting for bush meat is considered as ohthe most important threats to the
survival of tropical mammals (Brasharesal, 2004). Similarly, poaching has been shown to
reduce substantially the abundance of mammal ptpogain high demand (Wright al,, 2001).

In general, humans either directly or indiednfluence the survival of mammals or are
responsible for the extinction of many mamaral species. Despite the availability of
diverse ecosystems in different regions of Ethipfha ecology of most mammalian species is
only little known. Among the known wildlife ae in Ethiopia, Kuni Muktar Mountain
Nyala is one of the conservation areas whegdistribution, relative abundance and habitat
preference of mammals are very poorly known. Thesgmt study, therefore, attempts to fill this
identified gap.



3. The Study area and methods

3.1. Geographic location of the study area

Kuni Muktar Mountain Nyala sanctuary is found iret@romia Regional State, west Hararghe
Zone, Eastern Ethiopia. The area lies betwé88'62” and $01'12"North latitude and between
40°49'32" and 4052'26"East longitude (Fig 1). The Sanctuary covamsarea of 104.3kmThe

elevation of the Sanctuary ranges between 1900anasB310masl.

Kuni Muktar Mountain Nyala sanctuary is located @h845 km east of Addis Ababa, 18 Kms
south of Chiro (Zonal capital). Kuni Muktar Moaimt Nyala is one of the wildlife Sanctuaries
in Ethiopia which established to Protect Mountaiyald and remaining highland forest by the
Ethiopian Wildlife Conservation Organization (EWC@pd in 1997 (Vigano, 2008). It is

bounded by Oda Bultum Woreda to the West, Chiro a¥farto the East and north and to the

South Gemechis Woreda. The largest portion oBStdrectuary is in Gemechis Woreda.
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Figure 1. Map of the study area.
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3.2. The habitat types of the study area

Three habitat types were recognized in the studg,ahe grassland, natural forest and riverine
forest.

3.2.1. Grassland

The grassland habitat approximately covers abot ©7 the total area of the study area.The
dominant grass species in the grassland habita€amehrus pennisetiformis, Cyndonda ctylon

and Hyparrhenia multiplexThe scattered trees that occur in this habitatGlea africana,

Podocarpus graciliorandJuniperus procerdplate. 3

plate 1. Grassland during A) dry season B) wet season
(Photo by: Tariku Nemomsa, 2014)

3.2.2. Natural forest

The largest portion (over 75%) of the study areeoigered by the Natural forest (plate 2). Plant
species such aBodocarpus gracilior, Hagenia abyssinic, Olea afina, Rubus apetalusd

Cypresuss lusitanic@/igano, 2008).
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plate 2. Natural forest during A) dry season B) wet season
(Phityy Tariku Nemomsa, 2014)

3.2.3. Riverineforest
Riverine forest occurs along the narrow swipthe river banks in the study area. Rive
including Chirma Sheka, Sororo and Chiro kela athiwthe Sanctuary along which the
riverine forests are located. This habitat is cbi@rézed by mixed vegetation type composed of
large tree and herbaceous species. The dominaritggacies in this habitat abypresuss
lusitanicaandarizonica and less extensivelizodocarpugracilior, Hagenia abyssinicand
Olea africangVigano, 2008). This habitat approximately cove¥s & the study area (plate 3).
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plate 3. Riverine forest during A) dry season B) wet season

(Photo by: Tarikemomsa, January, 2014)

3.3. Geology and soil

There are four types of Soils in the Sanctuary aepis, Cambisols, Vertisols and Regosols. An
anthropogenic process due to forest clearing fthsoleontinuous removal of soil materials that

strongly affected the micro-climate and soil depetent of the area (Eyelachew, 1999).
3.4. Water

The present study area is within Wabi-Shebele satemshade and Rift valley drainage system.
Rivers such as Chiro Kela and Jelo perennial ddaioevards the Rift system while rivers like

lega Arabo and Lega ferenji draining towards Waiel&:lle drainage system (EMA, 1999).
3.5. Climate of the study area

The five years meteorology data (for temperaturd eain fall) was collected from Chiro

Meteorological station.
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Accordingly, the mean monthly maximum temperatufehe area ranged between°Z4and
29.5°C and the mean minimum between®5nd 15C (Fig. 2).
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Figure 2. Average temperature record of the studg.a
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Kuni Muktar Mountain Nyala Sanctuary area has anagial, having one long rainy season. The
mean annual rainfall in the study area is 979.5manging between854mm and 1207mm) (Fig
3). The area receives the highest rainfall betwkere - September and the lowest rainfall during

the dry season especially in months of betweenalgruApril.
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Figure 3.A six year annual rainfall record of thedy area.
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3.6. Methods
3.6.1. Preliminary survey

Prior to the actual research, a preliminary syrwas conducted in the study area to gather
information about the study area such as clenandition, topography, and to estimate the
size of the study area. The three habitat typse determined during the survey as the natural

forest, grassland and riverine forest habitat types

Based on the extent of the area eight study blesk® established. Accordingly, five blocks
from natural forest (two blocks each for Gara arabhd Bandir, one block for Arer), and two
blocks from grassland (dirre Arri and Gutema) amgk dlock from riverine forest (Chirma

Sheka) were established on random basis.
3.6.2. Survey of medium and large sized mammals

Inventory of the medium and large sized mammaligeces occurring in Kuni Muktar
Mountain Nyala Sanctuary was done using line treinegethod. A total of 23 transect lines
were systematically established in the presentysarda. Out of these, 15 transect lines for
natural forest, 5 transect lines for grassland &ndransect lines for riverine forest was
established. The width of transect varied basethen Visibility, As the result, in the natural
forest transects length of 2.5 km with a width60fn, in riverine forest habitat 1.5km with a

width of 50 m and in grassland transects length lkafh and a width of 200m were used.

During observations of medium and large sized malsynspecies name, numbers of individuals
of each species observed, time, location and vegettypes were recorded. Each count in the
same blocks was completed in one day with the tiethbree experienced scouts to avoid double
counting. Observation of medium and large sizednmals was made by with naked eye or

aided by binoculars (10 x 42mm). Identification ofedium and large sized mammals was
carried out based on standard publications (Blpw869; Kingdon, 1997; Peres, 1999;

Solomon Yirga,2008). Indirect evidences such asks, holes, spines, dung/pellets, feeding
sites and calls of animals were also used to aontire presence of mammals in the study area.
The location of observed mammal habitat vdaesermined using GPS and marked on a

topographic map and distance between eachsdcts line and other biological and
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physical parameters were recorded. Filed olbsierv were carried out during (6:00 —
10:00 h) in the morning and (16:00 — 18:00irhjhe late afternoon, when most diurnal

mammals were active in the study area.

Mammals can be grouped as common (if probabilitgezing is 100% every time of the visit
or evidence recorded once a day), uncommibnpiobability of seeing is more than 50%
and/or evidence recorded once a week), amd (& probability of seeing is less than
50% or single recorded during the whole syrperiods) (Hillman, 1993). In the present

study, mammalian species were categorized basdte@bove criteria.
3.6.3. Data Analysis

Species diversity of medium and large sized mammatscalculated using the Shannon-Wiener
Index (H’) of diversity (Shannon and Weiner, 1949).

H=-3 %) xIn &)

Where ni= number of individuals of each seec(the ith species) and N = total number

of individuals for the site, and In = the natuia lof the number.

Evenness of mammals in the study area, e#sulated using the equation of (Begen
al.,1996).

'

Hmax

Where Hmax= In(s) and s is the number of species.

: 2 . - .
Chi-square () was used to calculate to show any differencepéti®s number among habitats

and species humber between seasons in the stualy are

Abundaﬂcel‘otal number of individuals of species (BI’OWI’\, 1984).

Total number of sample block

SPSS computer Programme was used for Chi-sqq@%ﬂeanalysis to test the association of

mammal species and their habitats (Flower and Cdl®90).Simpson similarity index (SI) was
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computed to assess the similarity between hhbitats with reference to the composition

of mammals observed.

nc
Sl=————
I+ 11 +111

Where: SI= Simpson’s similarity index, C= the numb&common species to all habitats, n=the
number of habitats, I= the number of species iritaabne, lI= the number of species in habitat

two, Il = the number of species in habitat three.
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4. Resaults

4.1. Diversity of medium and large sized mammals

A total of 634 individuals of medium and dar sized mammals were observed and
recorded during the two seasons survey in Kuaktslk mountain Nyala Sanctuary. During the
dry season, 12 species of medium and large sizeshmaés were observed. Among the recorded
mammals, three species crested porcupkigstfix cristatg, vervet monkey Chlorocebus
aethiops)andSlender mongooséHérpestes senguineuskere considered medium sized and the
remaining (9 species) were large sized mammalsnBuvet season, 16 species mammals were
observed, of which four species crested porcupihlyst{ix cristatg, vervet monkey
(Chlorocebus aethiopshush hyrax (Hetrchyrax brucel and slender mongooséldrpestes
senguineuswere considered medium sized and the remainingsfEzies) were large sized
mammals. The mammalian species recorded from thidysarea belongs tol6 species, 10
families and 6 mammalian orders (Rodentia, Hyragaidlubulidentata, Primates, Artiodactyla

and Carnivora).

The highest number of mammalian species was reddadehe family Bovidea which contained
four species, followed by Cercopitheci with thrgedes and Suidae that contained two species.
The least number of species was recordedtHer family Hystricidae, Felidae, Hyrpestidae,
Procaviidae, Oryctestidae, Canidae and Hyaenidaehwlgcontained only one species each.
Among the recorded mammalian species, order datityla was the most dominant with

two families and six species (Table 1).

19



Table 1.Medium and large sized mammals identifreluni Muktar Mountain Nyala sanctuary

during dry and wet seasons

Order Family Common Name Scientific Name Local Name
Rodentia Hystricidae Crested Porcupine Hystrix cristata Xade
[Hyracoidea Procaviidae Bush hyrax Hetro hyrax brucei Osole Holka

CTubulidentata

Primate

Primate
[Primate
Artidactyla
Artidactyla

Artidactyla
Artidactyla

Artidactyla

Artidactyla

Carnivora
CCarnivora

Carnivora

Carnivora

Oryctestidae Aardvark

Cercopitheci Vervet monkey

Cercopitheci Olive baboon

Cercopitheci Colobus monkey

Bovidae Common duiker
Bovidae Common bushbuck
Bovidae Menelik bushbuck
Bovidae Mountain Nyala
Suidae Bush pig

Suidae Warthog

Hyrpestidae Slender mongoose

Canidae Common jackal
Felidae Leopard
Hyaenidae Spotted hyena

Orycteropus afer Waldigesa

Chlorocebus aethiops Qalame

Papio anubis Jaldessa
Colobus abyssinicus  Weni
Sylvicapra grimmia  Kurupho
Traglaphus scriptus  Bosonu

Traglaphus meneliki Borofa

Tragelaphus buxtoni Gadamsa

Potamochoerus Boye
larvatus

Phacochoerus Karkarro
africanus

Herpestes senguineu: Curree

Canis aureus Jedala
Panthera pardus Qeransa
Carcuta Warabesa
carcuta

0= mammals observed only during wet season.
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Photographs of mammalian speciestaken during the field study

F"J

plate 4. WarthogéPhacochoerus africanlisplate 5. WarthogéPhacochoerus
In the study Area (By: Tariku Nemomsa, africanus)in the study Area
January, 2014). (By: Tariku Nemomsae]2014).

Plate 6. Mountain nyalaTragelaphus buxtoniin the study Area(Photo By: Tariku Nemomsa,
June, 2014).
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plate 7. Common bush bucKsaglaphus plate 8. Common bush bucks(a@uls

scriptus) in the study areadg¢nuary, 2014 scriptus) in the study ardate, 201%
(Photo: Tariku Nemomsa, 2014).

plate 9. Olive baboo(Papio anubi$in the plate 10. Olive babo@apio anubisin the
study areaBy: Tariku Nemomsa, January, 2014 Study areaBfy: Tariku Nemomsa, June, 2014
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4.1.1. Mammals observed in the different habitat types

Out of the 16 species of mammals recorded fronptiesent study area, the species identified
and recorded only by indirect observation was eckgorcupine Hystrix cristatg. Presence of
this species in the study area was identified legéa and spine. Five species of mammals, bush
pig (Potamochoerus larvatus)mountain nyala Tragelaphus buxtoni) leopard Panthera
pardug, aardvark Qrycteropus aferpnd spotted hyen&ércuta carcuta)wvere identified both

by direct and indirect method of identification anthe remaining ten mammalian species were

identified by direct observations. DistributiontbEse mammalian species is shown in table 2.
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Table -2. Distribution of medium and large sizegnnmals along the study habitats observed in

the study area during dry and wet season

Habitat type
No Common Name Identification  Grassland Natural Riverine forest
Method forest

Dry Wet Dry Wet Dry Wet
1  Crested porcupine Faeces /spine 0 v v v v v
2  Bush hyrax Visual 0 0 0 v 0 v
3 Aardvark Hole/visual 0 v 0 v 0 0
4  Vervet monkey Visual 0 v v v v v
5  Olive baboon Visual v v v v 4 v
6  Colobus monkey  Visual 0 0 0 0 0 v
7  Common duiker Visual v v v v 0 0
8  Common bush buck Visual v v v v v v
9  Menelik bush buck Visual v v v v v v
10 Mountain Nyala Visual/ Faeces v v v v v v
11 Bush pig Visual/ Faeces 0 v 0 v v v
12 Warthog Visual v 4 4 4 v 4
13 Slender mongoose Visual v v v v 0 v
14 Common jackal Visual 0 v 0 v 0 v
15 Leopard Visual/ Faeces v 4 4 4 0 0
16 Spotted hyena Visual/Faeces 0 4 4 4 4 v

v/ = Stands for the presence of animal in a habitat

0 = Stands for the absence of animals in a habitat
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4.1.2. Diversity indices of medium and large sized mammals

The diversity indices of medium and large sized mmats in Kuni Muktar Mountain Nyala
Sanctuary in the three habitat types during drywaetiseasons shown in Table 3.

Table 3. Diversity indices (H’), evenness (J) abhdralance for medium and large sized mammal

species in the three different habitat types instinely area during dry and wet seasons

Habitat type Number of species Abundance Diversity Evenness

Dry Wet Dry  Wet Dry  Wet Dry Wet
Grassland 8 14 26.5 46 1.687 2.152 0.812 0.815
Natural forest 11 15 29.4 36.8 1.849 2.014 0.771 0.744
Riverine forest 9 13 74 84 1474 1995 0.671 0.778
y? test 0.071

4.2. Relative abundance
4.2.1. Number of mammalian speciesin the three habitat types of the study area

During the dry season the highest number of manamalpecies was recorded in natural forest
with eleven species followed by riverine forest @fhtontained nine species. The least number
of mammalian species was recorded in grassland eight species. During the wet season the
highest number of mammalian species was recordethtiral forest 15 species, followed by
grassland which contained 14 species. The leasbeunf mammalian species was recorded in
riverine forest with 13 species (Fig 4).
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Figure 4. Number of mammalian species in diffefetitat types during both seasons

The total number of mammals counted during dry eags 274, the most abundant species
during this season was olive babodtapio anubis)(37.23 %) followed by vervet monkey
(Chlorocebus aethiops(21.17%), warthogRhacochoerus africanis(14.96 %), and common
bush buck Traglaphus scriptus (9.85%) were the third and fourth mosturadant species
in the study area, respectively. Crested pormugiystrix cristata) (1.095%) and leopard
(Panthera pardus(1.095%) were the least abundant species duriyngeahson in the study area.

The total number of mammals counted during wet@eags 360, during this season, the most
abundant species was olive babo@apio anubis)(32.5 %) followed by vervet monkey
(Chlorocebus aethiops(19.17%), warthog Rhacochoerus africaniig(12.22%) and common
bush buck Traglaphus scriptus(7.22%) in the study area respectively. Aardv@kycteropus
afer) (0.83) was the least abundant species in the/ streh (Table 4).

26



In terms of individuals among the three katbitypes in the study area, during dry
season, the highest number of individuals oédiomm and large sized mammals were
recorded from natural forest 147+20.26(53.65%)llowed by riverine forest 74+12.123
(27%) and grassland had the least 53+6.4564%8).3number of individual species recorded.
During the wet season, the highest number oflviddals of medium and large sized
mammals were recorded from natural forest 184337(51.11%), followed by grassland
92+7.356(25.56%) and riverine forest had theast 84+8.079 (23.33%) number of
individual species recorded (Table 4).
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Table 4. Total numbers of medium and large sizathmalian species in each habitat type and
their Relative Abundance during both seasons

Habitat type Total No Relative
Common name Grass land  Natural forest Riverine of Abundance
forest individual (%)

Dry Wet Dry Wet Dry Wet Dry Wet Dry wet

Crested - 2 2 3 1 1 3 6 1.1 1.67
Porcupine

Bush hyrax - - - 3 - 2 - 5 - 1.39
Aardvark - 1 - 2 - - - 3 - 083
Vervet monkey - 14 21 29 37 26 58 69 212 19.2
Olive baboon 12 26 71 73 19 18 102 117 37.2 325
Colobus - - - - - 16 - 16 - 444
monkey

Common duiker 2 4 3 4 - - 5 8 1.82 2.22
Common bush 10 8 13 15 4 3 27 26 9.85 7.22
buck

Menelik bush 5 3 4 6 1 2 10 11 3.65 3.06
buck

Mountain Nyala 2 4 6 10 3 11 17 4.01 4.72
Bush pig - 2 - 5 4 3 4 10 1.46 2.78
Warthog 19 17 18 22 5 41 44 1496 12.2
Slender 2 2 4 3 - 1 6 6 219 1.67
mongoose

Common jackal - 3 - 2 - 2 - 7 - 1.94
Leopard 1 4 2 2 - - 3 6 1.1 1.67
Spotted hyena - 2 3 5 1 2 4 9 146 25

Mean = SD 53+ 92+ 147+ 184+ 74+ 84+ 274 360 274 360
6.46 7.36 20.26 18.64 12.12 8.079

Percentage (%) 19.3 25.56 53.65 51.11 27 23.33 100 100 100 100

Number of 8 14 11 15 9 13 12 16 12 16

Species
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4.2.2. Occurrences of mammals

From a total 16 species of mammals recorded in KAuktar Mountain Nyala Sanctuary 6

species (37.5%) were common, 4 species (2b%E rare, 6 species (37.5%) were

uncommon( table 5).

Table 5. Occurrence of medium and large sized mdsim#he study area

No Common Name Scientific Name Category

1 Warthog Phacochoerus africanus Common

2 Common bush buck Traglaphus scriptus Common

3 Olive baboon Papio anubis Common

4 Common duiker Sylvicapra grimmia Un Common
5 Crested Porcupine Hystrix cristata Uncommon
6 Bush hyrax Hetro hyrax brucei Uncommon
7 Aardvark Orycteropus afer Rare

8 Menelik bush buck  Traglaphus scriptus meneliki Common

9 Mountain Nyala Tragelaphus buxtoni Common
10  Vervet monkey Chlorocebus aethiops Common
11  Colobus monkey Colobus abyssinicus Rare

12  Slender mongoose  Herpestes senguineus Un Common
13  Bush pig Potamochoerus larvatus Rare

14  Leopard Panthera pardus Rare

15 Common jackal Canis aureus Uncommon
16  Spotted hyena Carcuta carcuta Un Common
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4.3. Habitat preference
4.3.1. Species similarity among the three habitat types

Habitat preference of medium and large sized masnmalKuni Muktar Mountain Nyala is
shown in Table 4. During dry season the habitdepeace of medium and large sized mammals
among the three different habitats of the studya avas statistically not significant at p > 0.05
level of significance (%=7.488, df =2 P=0.624) and Simpson similaritger (SI) of medium

and large mammal species among three habitate isttidly area was 0.54.

Among the three habitat types, during dry seasoremsonilarity of mammalian species was
obtained between natural forest and grassland (84F@ollowed by natural forest and riverine
forest (S1=0.8). However, less similarity wastaoned between species of grassland and
riverine forest (Sl= 0.59) (Table 6).

During wet season the habitat preference of medindlarge sized mammals among the three
different habitats of the study area was statifitimot significant P > 0.05 level of significac

( x* =8.91, df =2 P=0.083) and Simpson similarityérdSI) of medium and large mammal
species among three habitats in the study are®w8as

Among the three habitat types, more similarity oAmnmalian species was obtained from
riverine forest and grassland (SI=0.135) followadniatural forest and grassland  (S1=0.104).
However, less similarity was obtained from spe@ésatural forest and riverine forest (Sl=

0.093) (Table 6).
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Table 6. Similarity of medium and large sized marhspeecies between habitats during dry and

wet seasons

Habitat Simpson Similarity Index (SI)
Grassland Natural forest Riverine forest
dry wet dry wet dry wet
Grassland _ _ _ _ _ —
Natural forest 0.84 0.104

Riverine forest 0.59 0.135 0.8 0.093

4.4. Threats of mammalsin Kuni Muktar Mountain Nyala Sanctuary
4.4.1 Grasscollection

Grass collection is one of the serious tisreaf wildlife in the Sanctuary. The local
people cut grass to feed their cattle, sellthe market and thatching houses. This tigh
cause scarcity of grass for herbivores and distheb natural behavior of wildlife in the

Sanctuary.
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Plate 11. lllegal collection of grass in the study arBadto: Tariku Nemomsa, January, 2014).

4.4.2. Encroachment

The local community exploits the resource from shactuary. Forest exploitation inside the
Sanctuary and traditional farming activitiesosd to the Sanctuary might cause strong
impacts on the wildlife of the area. Wild animalsre highly restricted in some parts of the

Sanctuary because of human and livestock anbroent.
4.4.3 Livestock grazing

Since the Sanctuary lacks natural buffer zomgh number of grazing cattle and other
domestic animals make a devastating effact the edges of the Sanctuary. During over
grazing, there has been deterioration of vegetatimse to the edge that might influence the

wildlife of the Sanctuary.
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Plate 12. Livestock grazing inside the Sanctuary durthg dry season (Photo: Tariku

Nemomsa, January, 2014).
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5. Discussion

A total of sixteen species of medium and lassged mammals were recorded during the
present study, four of them were medium &iznd twelve of them were large sized
mammals. This may not represent all the specieseptan the study area, but it gives update
accounts of some of the medium and large sized narspecies present in the study sites. The
present study recorded 16 mammalian species in Kukiar Mountain Nyala Sanctuary. More
exploration, with extended survey time may reveatede mammalian species in the area. This
underlines the area could be one of the wildlifacBaaries with high mammalian diversity in
Ethiopia.

The distributions of medium and large sized mamamadipecies are not consistent throughout its
geographical ranges. Rather, it is a mosaic and governed primarily by the presence or
absence of suitable habitats for species. In thegmt study area due to the availability of food
and cover, some primates like Columbus monkey (@@uabyssinics) and vervet monkey
(Chlorocebus aethiopsyere largely associated to the riverine forests Timding is in line with
Meseret Chane (2010) who reported high numberiofgie species in riverine forest of Borena-
Sayint National park. The extent to which a givpe@es occupy a preferred habitat is based on
the requirements of specific resources (Vaugbaral, 2000).Likewise, the distribution and
abundance of medium and large sized mammal spefi¢se present study area was not
uniform. The high number of primates is due to thet that diet of the mammals differed
considerably between sites based at least on thedahce of different tree species in the sites
(Gebrecherkos Woldegeorgis, 2010).

Among the three habitats of the study area, thbedsigdiversity index (H'=1.849) of medium
and large sized mammals was recorded in the ndtunesdt, followed by grassland (H'=1.687).
The highest evenness (J=0.812) of medium and laizgd mammals was recorded in the
grassland, followed by natural forest (J=0.772)rdudry season. During wet season, the highest
diversity index (H'=2.152) of medium and large sizmsammals were recorded in the grassland,
followed by natural forest (H'=2.014). The highestenness (J=0.815) of medium and large
sized mammals were recorded in the grassland,wetloby riverine forest (J= 0.778). One
explanation for this may be the natural forest amerine forests contain wider variety of plant

species, compared to grassland. This might havateztea wider variety of niches for more
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diverse species of mammals. This result is ine livith the investigation of Meseret Chane
(2010) who obtained high diversity index and ewess of medium and large sized
mammals from natural forest and riverine foresBorena- Sayint National Park. Diversity
of mammalian species in an area dependsaphimon the availability of mixed plant

species, which constitute their major food oweses (Mathew and Rahamatthulla, 1993).
Therefore, heterogeneity of plant species in mdtiorest and riverine forest in the study area
could be the main reason for more mammaliarersity index. Homogenous conditions
yield lower diversity while heterogeneous datind yield higher diversity ( Alatolo,

1981;Conroy and Nichols, 1996; Tariku Mekonnet al., 2011), In addition to

heterogeneity of habitat, diversity index of maniara species depends on the existence of

food, water and cover.

In addition to the presence of sufficient foodlavater sources, differences in diversity of
mammalian species in the three habitat typEthe present study area might be due to
habitat heterogeneity. Goodman (1975) reported gbsitive relationship between species
diversity and community stability. A pressure fedc by environmental factors such as
difference in temperature has resulted in declinmgmmalian diversity (Gebrecherkos
Woldegeorgis, 2010).

The abundance of mammalian species is bawmedthe preferences for habitats that
provide resources. With respect to habitat selectiiore mammalian species were observed in
the natural forest during both season and lesas observed in the grassland during dry
season and during wet season in the riverine ttoréhe mammalian species used the dense
habitats not only as source of food but alsoa®r from strong sunlight and predation. The
frequency of observation of medium and large siz@inmalian species in the riverine forest
was low because they were observed in this sity whlen they needed to drinking water
(Aramde Fetenet al, 2011). Some species such as bush hyrax, colobukey, aardvark and
common jackal were not observed in the study areag dry season. Bush hyrax, colobus
monkey and common jackal were might be due to tekyness and out of the study site,

aardvark was might be due to nocturnal behavioraanaf the study site.

The abundance of medium and large sized nanspecies in the present study area

also varied between species. For example, oliveodralpapio anubis)87.23%) during dry
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season and (32.5%) during wet season was the rhostlant species in the study area. This
mammalian species was sparse in most of the ndtrest and riverine forest. Their population
was concentrated in the natural forest high laite. high abundance olive baboon in the study
area might be due to availability and suitabilify i@bitat and absence of predators for this
species when compared to the other mammalian spédey were found in the natural forest

close to riverine forest where they fed during dhag time.

Vervet monkey Chlorocebus aethiopsyvas the second abundant mammal species (21.17%)
during dry season and (19.17%) during wet seasdheo$tudy area. Abundance of this species
in the study area might be associated with vegetatover, and availability of food and water.
This result agrees with the findings of GariMengesha and Afework Bekele (2008) who
recorded high number of vervet monkey (Chielus aethiops) from Alatish National
Park. Vervet monkey are abundant in the area sutficient food and water (Enstam and Isbell,
2007; McDougakt al.,2010).

Warthog Phacochoerus africandisvas the third abundant species (14.96%) durilygséason
and (12.22%) during wet season of the study aré& 3pecies is relatively more abundant
during wet season than dry season. This resulinidas with the investigation of Mesela
Admassu (2007), who obtained high population oftla@y during the wet season than the dry
season. This is because during the dry seasonroesorequired for survival of the species are
not available in sufficient amount. In addition tbenflict between the animals and the local
people is not much intense during the wet seasahdBring the dry season, especially during
harvesting period, the local people hunt warthogs their meat and against crop damage

continuously.

Common bushbucKT¢aglaphus scriptus was the fourth abundant species (9.85%) durnyg d

season and (7.22%) during wet season of the strety dhis species is mostly seen in the
natural forest and grasslands. They feed onllsstaubs and grasses and usually occur
near water source (Meseret Chane, 2010).Theespaas frequently seen during the day and
near to the periphery at night in all habitat tyjpgesing both seasons. This might prevent the

species from nocturnal predators. Common preddtbushbuck in the study area was leopard.
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The least abundant medium and large sized mamraalesprecorded from the study area during
dry season was crested porcupine and leopard @)8&d during wet season were aardvark
(0.83%). The low number of this mammal in the stadga is an indication of unfavorable
environmental conditions and could be due tteir nocturnal behavior. Nocturnal
mammals need densely forested habitats and coaecdlld make the sighting of them difficult
(Girma Timer, 2005).

The low number of some of the mammals in the arghinbe attributed to factors that are
known to limit abundance of mammals in an area agkestruction of habitat, poaching and
livestock grazing. Ananthakrishnan (1988) conclutiet abundance of mammalian species in
ecosystems are closely related to the physicailisyadif the habitat. As human activities change
habitats a lot, a disturbed habitat affects mafran diversity and makes the area to have
fewer mammals. Undisturbed sites have more mamiinatsin disturbed sites because there are

more situates for them to live (Mathooko and Kairi2k00).

Water and pasture conditions or the combamatiof both might be determining habitat
association of medium and large sized mamipapulations in their natural habitats.
Habitat preference of medium and large sized masisatletermined in terms of their Cover,
water and food requirements. Similarly, studiesied out in different parts of the world have
also noted that mammalian distribution and rthieabitat association are often correlated
mainly with the availability of water, foodna protection (Conroy and Nichols, 1996;
Girma Timer, 2005; Mohamed Yabaal, 2011; Zerihun Girmatal., 2012).

In the present study area, the highest nunioé species were recorded in natural forest
and grassland. The occurrence of more speciesnafium and large sized mammal in natural
forestis probably due to the movement ofsé¢hespecies from the peripheral part of the

study area towards the inner in search of foodcaver.

The presence of more number of medium and lamgel snammals in grassland habitat of the
study area might be due to the availability fwod and other resources to meet their
requirements. Occurrence of mammal speciespecific habitat type is connected with
availability of food sources (Meseret Chane, 20X®kma Mengesha and Afework Bekele

(2008) recorded high number of mammal species fgrassland in Alatish National Park.
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Mammalian species in different habitat typm® attributed to the behavior of animals (
Martin, 1998; Aramde Feterat al, 2011).

The mammalian species like common bushbdekdlaphus scriptug, Menelik bushbuck
(Traglaphus meneliki)warthog (Phacochoerus africanus), olive bab@®apio anubi¥ and
mountain nyala Tragelaphus buxtoni)were observed and recorded in all habitatsthe

present study area.

Distribution of them in all habitats indicatetheir adaptation to a variety of habitat
types. However, the prevalence of olive baboon @mdmon bush buck was common in the
habitats of natural forest and grassland. Thidus to feeding habits and behavior of them.
Smith (1992) pointed out that, differences ie thversity and evenness of mammals are
governed partly by differences in their feedirgabits. The ecological preference and
evolutionary adaptation of mammalian species pleglain their distribution in different habitat
types (Bailey, 1984).
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6. Conclusion and Recommendation
6. 1. Conclusion

The present study identified and documented maramapecies of Kuni Muktar Mountain

Nyala and gave baseline information about theisgmee. During data collection period, twelve
species of medium and large sized mammals werdifiéenduring dry season and sixteen
species of medium and large sized mammals werdifidéenduring wet season. The mammalian

species recorded from this study area belong tmsimmmalian Orders and ten families.

The distribution, relative abundance and diversitynammal species in the Sanctuary varied
because of vegetation, water and other biotic dmotia factor. For example, warthog, common
bushbuck, Meneliki bushbuck and olive baboon weeguently seen in the Sanctuary. In the

present study, there was little variation in spgdersity among the different habitat types.

However, the abundance of medium and large sizedmads showed marked difference among
habitats. This could be related to the differencéabitat preference of medium and large sized
mammals depending on the availability of epvimod, water and level of disturbance.

The present ecological survey revealed that thetsary supports a variety of medium and large

sized mammal species in different vegetation tygeke area.

The number of large mammal species occurmedthe present study has a scenic
topographic features and harbored endemic fauke, fhountain Nyala, critically endangered
Menelik bushbuck. These two species mountain Ngalkh Menelik bushbuck are endemic to
Ethiopia. So, the sanctuary needs strong atterftom Federal and regional government to

implement proper wildlife management.
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6.2. Recommendation

To ensure the long-term conservation of wild lifé the Sanctuary, the following

recommendations are suggested:

» The National and Regional government should intcedappropriate strategies to conserve
wildlife of the Sanctuary.

» Clear demarcation and natural buffer zones arengakdéo minimize the exploration of
wildlife of the area.

» Developing habitat management strategies, saghmanipulation of the vegetation to
make it more suitable for the species.

> lllegal activities of the local community in ther&auary should be controlled.

» Meteorological station should set up at in or atbuhe Sanctuary to obtain accurate
meteorological data of the Sanctuary.

» Regular assessment and monitoring of fauna and @ibthe Sanctuary is essential.

» Controlling or eliminating feral animals (domesé&nimals that have run wild animals) as
they may kill, compete, or interbreed with wild ieails.

» Actively protecting endangered species through awimg patrols, controlling illegal hunting
and trapping adopting special intensive anti- poagimeasures.

» Effective conservation measure should be eadrrout through an extension work to
create public awareness among the local camtyu

» The local people should develop their awasenen conservation of wildlife, so that
they appreciate the benefits of natural resesir

» The sharing of benefits with the communitibgng adjacent to the Sanctuary will
reduce conflict between wildlife managers dadal communities.

» It is important to integrate the use of fulhdigenous knowledge and modern
conservation systems to develop a deeper rstaaheling of the species and their
ecosystems.

» The Sanctuary management staff should have gdedlities with the appropriate

manpower, equipment and budget.
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Appendices

Appendix1

Field data sheet used for surveying medium ancklaizeg mammals

Study area----------- -Study site -Date Observer--------------
N | Species Name Number oHabitat type Time Method
o] individuals identification
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Appendix 2. Row data of mammalian species recotiexighout the study period from

different study site during dry and wet season.

|

Habitat
Species Natural forest Grassland Riverine
forest

Gara Arabo | Bandir Arer Gutema Dirre Arti Ch/sheks

Dry | wet Dry | wet| Dry| wet| Dry| wet| Dry wet Dry wet

- - - 2 - 1 - 1 1 3 - 1
Crested - - 3 2 - 2 - 2 1 2 1 2
Porcupine 2 - 2 1 - - - 2 - 1 1 -

2 2 - - - 3 - - - - 2 2

- - - 2 - - - - - - - -
Bush hyrax : 5 : ; : : : : ; : 3 3

- 3 - 2 - 3 - - - - - 2
Vervet monkey| - - - 18| 26 -1 - 22| - -1 3% 21

- - 23 - - 25 | - - 16 | 28| 29

14 | 19 - - - 28 | - 18| - - | 44| 22

- 22 20 | 20 | - - - - - | 41| 32

38 |36 - - | 34 24 - 14| - - 26] 27

31 | 34 37 | 42| - 22 | 47 - 37 - 20
Olive baboon |38 |36 | 36 | 28| - | - | 28] - 21 -

46 | 34 - - | 3| 26| - 25| - -| 27 26

- 3 - 2 2 2 - 3 1 2 - -

2 3 3 - - - 2 4 2 2 - -
Common 1 - 3 - 1 - - 3 - -
duiker

- 2 - - 11 - | 3 3 - 5 - -
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Colobus - - - - - - -] - - |- 24
monkey - - - - - - - - - - -
- - - - - |- - |- -1 -] 22
6 5 4 5 - 5 5 3 6 3 5 -
4 5 5 7 3 9 3 4 5 4 4 6
Common bush 5 3 ; : 7 6 4 7 7 1 a 7
buck 7 |4 |6 |6 |5 |6 |4 5| 6] 2] 6
- 2 2 3 - 2 2 3 3 - 4
Menelik bush | - 2 4 2 2 4 3 - - - 2 3
buck 3 - 2 [3 |1 - T34 3] -12
2 |5 - - 5 | 3 - 4 -1 3 -
5 - - 4 3 3 - 3 - 3| 1
- 6 5 4 - 2 - 4 5 3 3
Mountain - 3 5 - - - 2 5 -
Nyala 3 - |2 |4 41 - | 4| 3 -1 3] 4
- - - - -] - - - 2 4 | 3
- |3 - - 5 | - 3] - - 5 -
- |5 - |2 - |- - |- -1 2] 5
Bush pig
- - - - 4 |- - |- 4] 4] 3
7 11 12 | 6 6 8 8 9 9 8 6 -
5 7 7 5 - 5 10| 9 8 10| 6 4
Warthog 6 |9 |4 |7 |5 |6 |11 7] 9] 9] -] 9
7 5 9 9 6 10 | 10| 8 11| 8 5 7
3 2 2 - - - - -
Slender 2 - 2 3 2 - 2 - - - 2
mongoose - 1 - - 3 3 2 - 3 - -
2 2 2 2 - - 3 - 3 3 - 2
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