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Abstract

Mammals play a role in environmental engineering. Outside of protected areas, Ethiopia’s mammalian supply is rapidly
dwindling, and there is a scarcity of data on mammalian diversity and ecology. As a result, from June 2020 to February 2021,
a study was conducted in Arjo Diga Forest to determine the species composition, distribution, relative abundance, and threats
of large and medium wild mammals. Using transect lines, survey techniques were used to record mammals from four habitat
types, Eighty people participated in a questionnaire survey to identify the current threatening factors. A total of 763 individuals
were compiled belonging to 19 mammalian species, 6 orders, and 12 families. Papio Anubis (30.3 %) was the most abundant in
the research region, followed by Chlorocebus mitts (22%), while Panthera pardus and Panthera Leo were the least, contributing
0.79 % and 0.39 % of the total observation, respectively. There is, however, a significantly varied among habitats (x2 = 246.4;
DF = 18; P < 0.05). Among observed mammals, (n = 433, 56.75%) individuals were recorded in dry season, while (n = 330,
43.25%) individuals were recorded in wet season and abundance of mammals species not significantly between seasons (x2 =
12.12; DF = 18; P >0.05). The diversity of species varies depending on the stratified habitat types. The Shannon—Wiener Index
values, on the other hand, do not differ much between habitat types. The research area’s species diversity was H’ = 2.296, with
the highest Simpson Index of diversity (1-D) being (0.8406). Agricultural land expansion, illegal logging, overgrazing, quarry
operations, and illegal hunting are all threats to the species that inhabit the study area. A quick national park is required to

rescue these species
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Abstract

Mappads may a pode w eviporpevtad evyweepvy. Outoide og mpoteSted apeas, Etnoma’s pappaiiay vty
16 pamidAYP Swwdhivy, avd tnepe 1§ a osapqry o data ov pappadiay Sieport) avd esohoy. Ag a peoulr,
ppop Oure 2020 to Pefpuapyp 2021, a oTvdY wag sovdusted v Aplo Atya Popeot to detepive Tne omeESIES
gopmoaitiov, diotpiButior, pelatie afuvdarse, avd tnpeats o Aapye avd uedivp wild uaupals. Yowy tpavoest
AIVES, TUPEY TEGNVIYUES WEPE VOED TO PESOPS HAUMAAS PO POUp NaPITtat TPTES, €rynTy) TEOTAE TapTISITATED 1V
a XVETTIOVVAIPE OUPEY TO 10€VTIPY TNE SUPPEVT TNPEatevyy pastops. A total og 763 wonduvaA§ wepe GOUTIAED,



Belovywy to 19 pappaediar onegies, 6 opdeps, avd 12 papies. Iario Avupis (30.3 %) wag tne poot afuvdave
v Tne peceapgn peyiov, pollowed B Aloposefus picts (22%), wmde Havinepa napdus avd Iavinepa A€o
wepe tne Aeaot, sovtpiputvy 0.79 % avd 0.39 % og tne totak ofoepatiovs, peonestiedy). Tnepe 15, noweep, a
onngisavTAy apied apovy nafrats (x2 = 246.4- AP = 18- II < 0.05). Aupovy tne oPoeped pappals, (v =
433, 56.75%) woudvads wepe pesopded v tne dpih oeaoov, wnike (v = 330, 43.25%) wondvalg wepe pecopded v
WeT oeaooy avd tne afurdavse 0@ UAUUIAS OTEGIES wag voT oryrigisartAY Petweey oeaoors (x2 = 12.12- AP =
18- I1 >0.05). Tne bieporth op omegies apies demevdivy ov the orpatipied napreat wpres. Tne Xnavvov—{hevep
Ivde alves, ov tne otnep navs, 6o vot dippep uusn Petweey nafitat wpres. Tne peoeapsn apea’s omegieg
dieporth was H = 2.296, witn tne niyneot Xiunoov IvdeE op dieporryp (1-A) Bewy (0.8406). Aypisudtupal
Aavd e€mavoiov, NAeyad Aoyywy, oepypalivy, xvapp omepatiors, avd IAE€YaA NUYTIVY ape aAA TNPEats To Tne
OTEGIES TNat wnafit Tne oTuvdY apea. A YUIGK vaTIOVAA TAPK 1S PEYUIPED TO PEOSUE TNEDE UTEGIES.

Ked wopdc: Apto Avya, AwoteiButiov, Aeportd, Moppaie, Pelatie ofuvdavee
1. IvTpodugTiov

Mopuahg 0pE TNE LOGT VUUEROUG avd TROPLTAUBAE AVIUOA TEOW OV TNE TAAVET, with pouynid 5,416 omecleg v
eliotevee ( Peode et ad ., 2014-Teheta & Bexeke, 2016). Mope tnav 1150, 360, 320 omeclec 0p UAUOAS Cov
Be oeev v Agpica (NewPold et al ., 2015), eactepy Agpica ( Tippo €T aA ., 2012:AwBa €t ad ., 2020), ovd
Ewnomo ( Tegepa, 2011 Apape, 2015 Aapevenevro & Bexehe, 2017) peonectiehd. Duptd gie op Etnomio’s
320 poypahioy oTeClES ape eVOeULS, with 14 opdeps avd 39 gauihies (Pofipo et ad ., 2015 Aopevenevxo avd
Bexeke, 2017 ). Iv adbitiov, OmECES 0@ HOPHOAS 0CT o oy UUPBEEAR Pop TEPPES TELOA ECOCPOTEUS ag TNEY Uoxe
oL COVTPUBUTIOV TO TNE COVOEPATIOV EPPOETS 0@ dlppepevt omegieg (Beve et ad ., 2013- Y8 et aA ., 2021) avd
pouvtawy av ecoototey Pohavee. Medluy avd ylavt poppok onecleg TAo o LToh poAe v pav 0@ TnE wOopAd's
ecoooteps, wnen wehude yoalvy, yeolvy avd oeed donepooh (FefpecevBet et ad ., 2018 Peedep et al
., 2019 IT°N, 2021). Puptneppope, e TEOLBE LWTOPTAVT TEPCOVOA BEVEQLTS GUCH OC (POOD, EVIEQTUVUEVT,
avd mpogite ( Qo avd Putmie, 2018 Tlevdopet aA ., 2021). Iv covipaoT, OTECEC 0@ UOUUAAC NOE EVOED UT
evdavyeped wophdwide avd peytovalh Sue to avinpomoyevis actities ( Putmhe et al ., 2014- Tppa & Qopxv,
2020). Aooc o Hofirot ope padop tneeate to poppode ( Kaooo & Bexehe, 2017 Qode et ad .,2017 Xugo
avd Bexele, 2019 Aoega et al ., 2020).

Emnonia ¢ ove apovy e 25 picneot Blodlepottd COUVTPLES WLTNY TNE WOPAS avd N0cTE Two 0@ TN 34 pooT
Ppapous TAocES witny e wopAd. Otp 60% o uouuol orecieg ape uedy avd evopuous (Neyept et ad ., 2015).
Teunepatupe cnavye ovd CALUUTE OPE TNE POPEUOCT WUTOPTAVT TEEDICTIOVE 0P TNE POUVYE O UOUUOA OTECLEG
oy e wophd (Tegepa, 2011 Apape, 2015 Belete & Meleoe, 2016). Howeep, tne momulatiov o Aopye
ovd UEBLUW popahe Nag SECAVED oty vipicavth witny tne couvtpd vehudivy mpotected apeoc (Pofipa et al .,
2015). It i« due to Tne Booy 0P NUUAY TOTUAXTIOV, NOPBITAT AOOS, PEAYUEVTUTIOV, CUCCETTBAE HOVAYEUEVT O
e Wehuded apeag, avd deopeotatiov (T'efpeoevBetet a ., 2018 Tppo & Qopxu, 2020- Aeppa & Texohyv,
2020).

Kvowhkedye ov veapB) @auva 1 LVIEYROA (POp QUTURE COVOEQATIOV TECHVLYUES OV YPOVTS QUVOOHUEVTOA (PUCTS
(POp YPEUTER COUTAEE ECONOYICUA VD PLOYEOYPAMNICHA OTUBLES, AVD WNICH I TNE PLECT COTET QPOP COVOEQUTIOV
actiov (Botehno et ad ., 2012:@opvitavo €t al ., 2015). Peoeapen ov e diepoitd og pappars, e nafitot,
ovd afBuvdovee nac Tpolded Pacte AouT NUUAY PETUTATIOV Pop Y00d covoepatiov peacupes (Pofipa et al .,
2015 Wooey, 2015). Hevee, tne hocx 0@ ouped o) additiovalh TEeCAUBE THE TEETOPATIOV 0@ OV ATTPOTPLOTE
oo TpaTioY SECLYV v TN poTecTed apeac (Popvitavo et ad ., 2015). Mopeoep, v Etnoma poot otudieg
OV HOMON OTIECIEC WEPE COVPIVED To TpoTecTed apeog (Qahe, 2017 Peteve et aA ., 2019) But e deportd
ovd JIoTEPUTIOV OTATUS 0@ UUUUAAG OUTOLOE TPOTECTED apeas 1 Vot welh xvowyv (efpecevBet et ai ., 2018).
Howeep, e Setepuve aBout poppoe v TuBAle Aocatiove ¢ imoptovt exvalhd (T3P et ad ., 2021), eev eZtpa
00 JUE TO TNE QYOCT 0@ TNEL AopYe Bipevotlov avinponoyevic Teeaoupes (Tppa €t ad ., 2012- Bupywy et ak .,
2018 Aeyeoeet al ., 2019 Qopxv & Tpua, 2020).

Tre npecevt otudY wag cappled out tv Tne Apdo-Aya Popest o Qectepy Etniomia avd wmicn wag depapcoted
v 2014 @op pouvotpeauvy Tne veevtle @op Brodiepottd covoepotiov. Tne otudd opea oite 1 ToET 0P o Aapye



QOopEST aVd LT Pohh¢ witny tne Eaotepy Agpopovtave Blodiepottd not onot opea. It ic ahoo v Tne wateponed og
Anwneoca Piep, wmnicn 1 ove og e wonv tetButapieg o tne BAue Nike Piep, yuvy 1t peylovol avd tvtepvatiovah
wroptavee @op Prodepaitd avd nddporoy). Howeep, tne widep Teppay dpoUVD TNE QPORECT ECOCYCTEU NAC
e€ocepPaTed TNE BETEPLOPATIOV OP VATUPUA PEGOVRGES, 0VD WIASALYPE L& pocivy Uadop cNUAREVYES AC oL PEGUAT 0@
HOVUABE OCTUTIES, WNC COLAS Aead To copmhete deypadatiov (T'oke, 2017). Yvdepotavdivy trne SloteiButiov o
TEOUVEVT BLONOYICUA COUTIOVEVTE GUCT) A UOUUON'G OTIEGIES AVD AVTNPOTIOYEVLS TNEETS LV TNE OPEX LS ECGEVTLUA
Qop EUEPYEVCY pavayeUevT mpacTicec. Iv adbitiov, vo Plohoyicah pecedpen noc Beev covducTted co Qog v TNE
opea. Trepegope, T0 covTplBUTE TOWUESS ChOGVY TNECE YATG Avd TO GUTTAY TNE TRULAPY ECOEVTIUA YUOVTITAUTLE
Bitc 0@ xvowhedye, Tne TEeceVT GTUBY WIAN Pocug oV Yappolay Blepottd avd Tneeate o Uediuy avd Aopye
poppare v Apdo Avya ®opeot, Qeatepy Etnomo.

2. MATEPIAAY ANA METHOAX
Trne oTud) apesa

Trc otudd occupped v Opoptar Notiovakh Peyiovok Xtate’c vewhd eotafhioned Apto Awya Popeot, Eaot
Qolkeyo Zove. Iv 2014, e TNAIIL, tne $edepar ['ogpvuevt, avd peyIovVal YOEPVUEVTS BEEAOTED O COVOEQRUTIOV
npoypay v T apea. Tme ole ogp e @opeat & 1268.6 nectapeg, witn av ekeatiov pavye o 1200 to 2220
ueteps ofoe oea Ageh. It i pouynid 346 xihopeteps weot o Addlc ABafa avd 15 xihoyeteps weoT op Nexeyte
Towv. It hec Betweev e Aovyitudec og 8°56'00°N avd 9°10°00°N, avd 36°1530°E avd 36°26'30°E. (Duy. 1).
Tre opedc TEUTOPA POUVPUAN TUTTERY WVOLCATES o OWVYAE e dpouvd OUAY avd AuyuoT, with vo SlocepviBAe
OLPPEPEVCE BETWEEY TNE AECCER OVO ALY POV OEACOVS, AC IS COUMOV v oggpah Ttapte o Etnoma. Tne apea’s
OEPUYE oVVUOh pouvepadA pavyeg @pol 800up to 2110uu, witn o povouloh pouvpoik SlotelBuTiov poexed B nuyn
OOLVTE 0@ PAUVQOAN ogp o Aevy TN Teplod o@ Te duptvy tne cuupep. Mad tneouyn Octofep 1 e pouvy
OEAOOY, WITN TNE NIYNECT AEPAYE LOVINAY pouvpahh tv Ould, Ouve, avd Auyust (NMA, 2017). Tre howeot
TEUTEPATUPES potvYed poy 12 o 18 Beypeeg ENoug Suptvy WET, WNLAE TNE LAV TEUTEQUTURES PAVYED (QPpou25
70 35 deypeeg Ehoug Buplvy Tne Bpl ceacov.

Metnodoioy
3tudY Ileprod

Tne otudd wag covducted gpou Buve 2020 to Pefpuopd 2021, v two oeacove, dpd (Aeceufep to Pefpuapd
2020/2021) avd wet ocacov (Ouve to Auyuot, 2021). Avpwy e mpehpwvopd oTtudd, e accecolBlity,
TOTMOYRATNY, WVPEUCTEUCTURE, HopUahloy occurtave) o tne oTudd dpea, ovd MaBLtat oTEATIPLCUTIOY Boced oV
havd coep peatupes (Aevoe PopeoT, onpuPc, CUATIOTEDS Aavd, avd Ypaos Aavd NaPLtat TPTES) WePE COMNECTED.

SopnAivy Asoityv avd Zopniwvy Tegnviyveg

Tne Siepoitd avd trpeate 0@ yeduy avd Aopye yapuors v Apdo Ayo Popest avd L1T¢ eVipove wepe GTUBLED
vowvy odotepatic whdhge ouped tecnviyves (Noptov-Iewppiing, 1978). Moppodoy Siepoitd wog yeoouped
UCLVY CTRUTUPLED COMTAE OMTPOUGNES vV o opleTdP 0@ Nafitate, WGAudvy Bevoe @opecT, oneul, YeUoGAUVY,
ovd cpoTAOVd BUCED OV TNE EYETATIOV GTPUCTUPE avd tomoypoamnd og tne havdocanes ( Ippa €T ad ., 2012
Moo €t ad ., 2012). Iv tne cace 0@ otpan@led NoPitat TYPNES, TPAVOECT MVEC WEPE WVOEPTED oT povdoy ovd
TPOTOPTIOVOA TO TNE Nofrtat TYme’s apea (Gpuoav & Zuxupap, 1995). Tpovoect Mve UETNODS WIS UCED TO ECTIUATE
e aBuvdavee avd devoltd. Tne addacevt TpavoeCTe WePE AT Acao T 1 TO 2XU aAmapT vl oA TPAVOECT AVES WEPE
poLYNA TapadAeN TO €ach O0TNER VD TNELR EVDC WEPE VOT Aeog oy 1xy @op @eop e naPitot edye (Peyoaooo
& Wipya, 2013) avd Tne TPAVOECT AEVY T WG HEACUEED ovd hocated tv Tne oTudy apea wity e neir op LY
hocatiov. Tre copmhe tpovoect woc coeped 25% (15.84 xp?) og tne otudd apea (63.35 xu?). A totok op 32
Ave TpavoecTe wepe eaTofMoned acpoog tne oup wadop naPitat tdrec. Tre vuuBep op TpovoecTs opLed opovy
nafitate Bemevdlvy ov Tne apea cogp o eacn nafitat: 12 v tne devoe @opeoT, 15 v onpufBc, 3 v cpom Aavd,
avd 2 v ypaoohavd naPitat. Tne owle 0@ eepd) TPAVOECT AVE WG OVCE § X 0VD O COVOTAVT GLYNTLVY OLO TAVGE
op 100 u ov cagn aoTECT 0@ TEAVOECT wog LOEd v Tne noPitat. Iv additiov to Bipect oficepatiov 0@ oTpad
AVILOAS, OPBALYUE TEooY woc LOED To TNE NAPBLTE CUREY: LT I OVE 0@ TNE EECEANEVT UETNODE (POP ECTWOTIVY TNE
oPuvdavce og egceedivyhd pooote avd covomicuous pappare (Kpefe, 2006). Trepepope, copPmvivy tne Stupvol



MveC-TpavoecT WLt oPAtyue cupedc (WCAUBLYY OTOPXALVY TPUCKS, PECES, NALP, MOEVS, Pupponc, avd BuyyLvy)
cav Peawtipd e Setectafhity pop pav poupoh onecie, covipButivy to paluynle tne oneclec hoto( Aapoey,
2016). ABBitiovodh, T0 COMECT BaTa OV TNE CUPPEVT TNEEATEVIVY UPLUBAES, OEUL-GTPUCTUPED OTEV arvd chooed-
£VOED YUEC TIOVVOLPES, VTEPLEWS, avd BLpecT avd wdlpect ofoepatiove wepe uoed. Tre Apdo Avya gopeot wog
PpacTueed v etynt 0@ e Avya diotpct’c 24 Kefelec. A totoh op 80 meomhe (10 meomhe nep CUUTAE GLTE)
TP TIGLIATES LV OV LVTEQIEW YUEC TLOVVOLEE GUEEY avd o YPOUT BLOCUOGLOV TO WEVTIQY TEECEVT TEOPBAEUS ovd
COVOEQATIOV COVGEPVC, US WEAA 0¢ TOOGUBAE PUTUPE GOAUTIOVG.

Aot OAAECTIOV

Aota wog ofTouved tnpouynout e Spd ceacov avd Tne wet oeacov. Moaoupok cupelc wepe COVEUCTES TwWICE
dauh ( 6:00 to 10:00 popvivy, avd 15:00 to 18:00 aptepvoov, wnev oot omecies ope acTie) (£QoAdeyeopyic
avd QuBe, 2012 Bedete & Meheoe, 2016 ). Iv additiov, Buptvy Tne VEGTLYUTIOV TEPLOD, ENCYH TPOVOECT AVE
WO OCUVVED ELYNT TIWES. A pecedpcnep avd (poup TEALVED data COMECTOPS covdugTed Tne Tpavoect totte. To
00l BLOTUPPBAVCE 0@ UAUUOAAY OTEGIES, TNE WVQPOPUATIOV COAECTOPS WOAXED GLAEVTAY ahOVY E0CT TPAVOECT
ity e wwd ot a yevtie oneed (Noptov-Ipwpgitng, 1978). Aot wepe Yotneped tnpouyr dipect avd wdlpegt
petnode. Tme wdipegt PeTnods Wehude Peqal SPOTIVYS, PEED UoEXS, TEUCXS, BUpPOwS, TEPEITOPLUA UAEXIVYCS,
BocxBove couvd, avd duppepevt edevee (Kivydov, 2015 Pafipa €T ad ., 2015). To aold pecouvivy o Tne
oope olyv duptvy cuBoeyuevt Hovinhd caumAvy TepLods, ovAY tne couvted otyve B Boata coAAecTopg avd TNE
pecedpcnep wepe papxed at o mAace. To peduge Plog, dota COMMECTOPC HOED ahovY TNE TEAVOECTS.LINEV TNe
OVLILONG OPE GLYNTED, BUITE, TYIE, TAUCE TYTE, avidah vope, wouduah vupfep gop eocn onegieg, avd I'IIEY Aocatiov
wepe pecopded (Tippat €t ad ., 2012- Pofipa €t al ., 2015 ApBa €t aA ., 2020). Avigahe 0EPE COUVTES LGLYY
voxed edec avd witn TNE cunopT 0@ PvoguAopc. A QLEAD YuLdE Boox WAC UCED TO WEVTLYPY OTECLES OQ UAUUOAG
wrneveep veeded (Kwvydovy, 2015). Pop eocn TpavoecT, dotol QPO Povp SUTAICUTE CUREPS QOp EOCH GENCOV
wepe coumhed avd avahled (Awpo et aA ., 2020° Tppo & Qopxu, 2020). Trpouynout e duto COMESTIOV,
“O"TA 19 mpeevTiov PHETNOBEC GUCT] dC COGLAA LOONATIOV VO 0PN UUOXS WEPE LGED.

Aoata avardolg

Booed ov Sipect avd wipect otyvok Tpavooctiov cupeld pecopde, Tne mpecevee / aficevee dato aTel wog YEVE-
pated avd avahPled witnv e oTudY apeag avd ceacove. IvBuduaA-Paced PUpEPACTIOV UETNOD WIS ACCUC TOYED
T0 YuovTpY Tne picnveoc o onecle avd ofuvdavce B naPitat tdhne avd ceacov (Aeyeoe et aA ., 2019 Xugo
& Bexehe, 2019 T'efoet ad ., 2021). ZylhopLTIEC WITNVY TNE QPOPUOTIOV 0@ OTECLES PETWEEY NOPITUTS WEPE
TPECEVTED LOWVY TNE €V dlaypop. Tme cupued auvdavee 0@ TNE YUUPBEP 0@ EVCOUVTERS 0@ EUCT OTIECLES PECOPDED
OAOVY ENCT TEOVOECT QOP €0CT NAPBLTAT TPYTE LV E0CYN CEACOV WO UCED o¢ TNE VLT Pop TNe vouduok-Baced
picnveoe copnutatiov. fii-oyuape (¥2) test, at 0.05 level of significance was used to evaluate differences in
the abundance of mammal species between habitats and the typical seasonal difference in the abundance of
medium and large-sized mammal species in the study area. Although, to get an idea of whole species richness
in the habitats, Jackknife II species richness was calculated using PAST model 2.04 software (Hammer et al
., 2001). The richness of the species, diversity, and similarity of the species of mammals in the study area
were analyzed using Shannon — Weaver diversity Index: H ’= -[?] PilnPi, where H ’ is Shannon’s indicator of
diversity, Pi is the population of a particular species in the sample, and In = natural logarithm of Simpson
index rule: D = 1- [?]Pi2 was used (Shannon & Weaver, 1949). The Simpson variance index is as follows
(1 - D) using the formula: J = H’ / H ’ max, where H ’ is the indicator of variability and H ’ max = In
(S); S = number of species in each habitat; In = natural logarithm was computerized to obtain balance and
dominance among mammal species (Krebs, 2006).

3. Results Species composition and richness

A total of 19 mammalian species belonging to six orders and 12 families were identified in the study area
(Table 1). Among the six orders identified, Order Carnivora was the first most abundant order in terms of
the number of families (five families) and species (seven species), respectively. While, the order Rodentia
and Tubuldenta were represented each by a single species. At the family level, Cercopithecidae and Felidae
were the dominant families and were represented each by three species, while seven families were represented



each by a single species (Table 1).
Species distribution

At the habitat level, mammal species richness and assemblage were varied among the four habitat types,
in increasing order of shrubs < crop land < grass land < forest (Figure 2). Twelve species (63.2%) had all
habitat types in common (habitat generalists), while Panthera pardus and Panthera leo were found only in
forests, and Lepus habessinicus was found only in grasslands (habitat specialists)(Figure 2).

Species relative abundance

A total of 763 species with evidence of mammalian species were recorded in the study area. The number
of records varied among orders and families. The abundant order by the number of records from the study
area was order Primates which include 480, followed by order Carnivora including 111. The least abundant
order was Tubulidentata, which composes only nine records. The most abundant family by the number of
records was Cercopithecidae (425), whereas the least was Felidae, comprising only three records. Based on
the frequency of records,Papio Anubis (30.3%) became the most abundant in the study area, followed by
Chlorocebus aethiops (22 %). Based on IUCN Red List categories, the vulnerable species such as Panthera
pardus andPanthera Leo each contributed 0.79% and 0.39%, respectively.

The results of the present study showed that of the 763 total observations, 38% (N = 290) was recorded in
dense forest, 17.56% (N = 134) in shrubs, 20.45% (N = 156) in crop land and 23.98% (N = 183) in grass
land habitats. The number of records of mammalian species was not varied significantly among habitats by
kruskal -Wallis tests (KWy2 = 4.37; P > 0.05). Average amount of species richness and related quantities
(frequency of records) computed by the rarefaction curve among the four stratified habitat types and seasons
is represented by Figure 3 below. At species-specific level, Papio Anubis was the most abundant species in
forest habitat (35.9%, n = 83) and grassland (25.97%, n = 60) followed by Chlorocebus aethiops(44.6%, n =
75) in forset and in grass land habitat (19.05 %, n = 32), respectively. Papio Anubis (23.37%, n = 54) was
also the most abundant in crop land followed by Crocuta Crocuta (63.83%, n = 30) while, in shrubs habitat
the most abundant was Chlorocebus aethiops (25%, n = 42) followed by Papio Anubis (14.7%, n = 34).
Panthera pardus, Panthera Leo, and Lepus habissincuswere only recorded in forest and grassland habitats,
respectively. Mammalian species frequency of records among the four habitat types is described in Figure 4
below.

The number of species records of mammals was higher in the dry season (n = 433, 56.75%) than in the
rainy season (n = 330, 43.25%). The abundance of mammalian species was not significantly between seasons
(x2 = 12.12; DF = 18; P >0.05). Two species (Papio Anubis and Chlorocebus aethiops ) were relatively
the most abundant in both seasons (Figure 5). These two species contributed 56.06% and 49.42% of the
total records of the wet and dry season survey, respectively. The remaining mammalian records contributed
between 0.17and 0.27% in the wet season and 0.14 and 0.37% during the dry season survey. Frequency of
records across habitat types was significantly different (y2 = 246.4; DF = 18; P < 0.05) between seasons.

Species diversity and similarity index

The Shannon diversity of mammal species was higher in the grassland (H = 2.198) and in dense forest
(H=2.165), respectively, than in other habitats. However, there was no significant difference in Shannon —
Wiener Index values between the four habitat types. The higher and lower evenness of the mammalian species
was recorded in grassland (E = 0.5628) and natural forest (E = 0.4843). The dominance of mammalian
species was recorded from the highest to the lowest in the crop land (D = 0.1881) and grassland (D =
0.1655), respectively. Shannon differing qualities, records and dominance of mammalian species were similar
during the dry and wet seasons. The overall species richness of Arjo Diga forest was 19 and Shannon—Wiener
Index value (H) was 2.296 and Simpson’s index of diversity showed the highestspecies diversity (0.8406) in
the study area. Among the four habitats, more closeness of mammalian species was watched between shrubs
and crop land (0.55) and the least similarity observed between grassland vs. dense forest (0.48)(Figure 6).

The main threats to mammals in the study area



Human activities have threatened mammals and their habitats in the study area. During the present study
period, according to those who responded (27.5%), there was the extension of farmed land, which are the
major threats observed in the area. Whereas, (7.5%) of the respondents felt that expansion of settlement were
another threat (Figure 7). During the transect walk, evidence of illegal logging for fuel wood, construction
materials, grazing by livestock, encroachment, extensive agricultural expansion, and charcoal production
from both plantations and natural forests were observed. People in and around the study area seemed to
have unrestricted access to cut trees of their interest because it is a source of revenue generation for the
poor. Trampling and grazing by livestock were commonly observed during the survey period.

4. DISCUSSION
Species taxonomic composition

The orders and families of mammalian species recorded within the shown study were higher than within the
study conducted on medium and large-sized well-evolved creatures in several territories. On the occasion,
Legese et al ., (2019) recognized five orders and seven families within the Wabe timberland, Ethiopia.
Too, Girma and Worku (2020) distinguished five orders and nine families within the Nensebo Timberland,
Southern Ethiopia; Lemma and Tekalign (2020) recorded four orders and five families within the Humbo
Community-Based Timberland Range, Southern Ethiopia; here in Arjo Diga forest 6 orders and 12 families
were recorded. On the contrary, Gebo et al ., (2021) identified six orders and 13 families from the Faragosa-
Fura landscape, Gamo Zone, Southern Ethiopia; Qufa and Bekele (2019) identified seven orders and 11
families from the Lebu natural conservation forest, Southwest Showa Ethiopia which is higher in families
and order respectively than the present study. The minimal number of orders or families in the present study
area might be attributed to the limited survey period, variation in the size of the area, severe habitat loss,
and fragmentation by various anthropogenic activities.

The Carnivora were the most abundant order recorded in terms of the number of families and species,
respectively. The result is consistent with the different studies elsewhere in Ethiopia (Rabira et al ., 2015;
Bakala & Mekonen, 2020; Girma & Worku, 2020; Lemma & Tekalign, 2020). Order primate was the second
most abundant in terms of the number of families (two families) and species (four species). Similarly, several
studies have also reported a higher relative abundance of Primates than other orders from different parts
of Ethiopia (Rabiraet al ., 2015; Belete & Melese, 2016; Bakala & Mekonen, 2020; Worku & Girma, 2020).
This is could be due to the high reproductive successes, their more adaptive nature to different habitats,
diversified foraging behavior, and high tolerance level of primates to human disturbances (Negeri et al .,
2015; Lemma & Tekalign, 2020). Moreover, Order Artiodactyla has the second abundant order recorded.
This is in agreement with the study in the Nensebo forest in Southern Ethiopia where Artiodactyla was the
most abundant order containing more species (Girma & Worku, 2020; Lemma & Tekalign, 2020). Orders
like Rodentia and Tubulidentata have been recorded as much less as the wide variety of individuals. This
is in keeping with different research in various parts of Ethiopia (Rabira et al ., 2015; Getachew & Mesele,
2018; Fetene et al ., 2019; Girma & Worku, 2020; Worku & Girma, 2020).

Species richness

The types of mammals recorded in the current study were higher than those of mammals with medium
and large mammals in different areas. For example, according to Geleta and Bekele (2016) reported that
15 species of mammals were recorded in the Wacha reserved forest, Western Ethiopia, with direct and
circumstantial evidence. Moreover, Woldegeorgis and Wube (2012) and Abdu et al ., (2020) recorded 14
mammals species from the Yayu forest in southwestern Ethiopia and consequently the Birbir Protected
Forest, Western Ethiopia respectively. However, small (12) mammals have recorded inside the Mengaza
network woodland, Gojjam, Ethiopia (Getachew & Mesele, 2018). In contrast, the total number of medium
and large-sized mammalian species (19) recorded during the present study was relatively low compared to
areas of different protection levels across the country and elsewhere. For instance, 28 species of medium and
large mammals were recorded from Dhati wolel National Park (Rabira et al., 2015), 23 species from Baroye
Control Hunting area (Dereje et al., 2015) and Borena Saint National Park (Alemu, 2010), 20 species from



Alatish national park (Girma & Afework, 2008) and 22 species from Fragmented Ruminant Forest around
Asela town (Kasso & Bekele, 2017) and 21 species from the Faragosa-Fura landscape, Gamo Zone, Southern
Ethiopia (Gebo et al ., 2021).

Similarly, research performed in distinctive countries revealed that the medium and large-sized mammals
recorded had been higher than the end results bought from the present study. Some of the studies amongst
others include, Melo et al ., (2015) recorded 33 mammals species in Brazil; Botelho et al ., (2012) recorded 27
species of medium to large-sized mammals in the Humaitd wooded area protected, inside the south West of
Amazonia; Campos et al .,( 2013) observed 23 mammals’ species in Brazil and Oliveira an Hannibal, (2017)
recorded 22 species of deciduous wooded area, with leafy bushes in Brazil. These differences may be due to
climate change, variation in mammal’s group composition, variation in vegetation structure, human impact
due to deforestation, agricultural expansion, coal production, and the increase in domestic livestock and
other environmental factors. The current study area, however, was not given due attention to biodiversity
conservation and landscape restoration within the beyond decade.

In addition, as shown in the paragraph above, the wide variety of mammals recorded all through the cutting-
edge determine about it used to be additionally in contrast with a few different research performed in Ethiopia
and elsewhere. Therefore that, the relative abundance of food resources, coverage of green vegetation, and the
presence of water (Dhidhessa River) may also be key factors in controlling their abundance and richness of
biodiversity in the current lookup area. Recent research has shown that endangered species round the world
such as Panthera Leo and Panthera pardus were recorded in the area, indicating the area has practicable for
biodiversity conservation.

Species relative abundance

Papio Anubis and Cercopithecus aethiops were the most recorded and Panthera Leo , Panthera pardus,
Leptailurus serval, Civettictis civetta, Canis adustuss , and Orycteropus afer were the least recorded mammal
species in the study area. The low abundance (frequency of records) of carnivores might be associated with
their nocturnal behavior. As described by Wolf and Ripple (2018), Gebresenbet et al ., (2018), Lemma and
Tekalign (2020), and Worku and Girma (2020), most carnivore species are solitary, nocturnal and crepuscular
so that their presence could not be easily documented. Similarly, Alves et al ., (2014) and Abdu et al ., (2020)
identified that the low frequency of commentary for carnivores could be due to their nocturnal habits, with the
avoidance of their visualization as they are shy, and the inaccessibility of the night survey in the study area.
The present study contradicts the hypothesized trend of a higher frequency of records during the wet season
than the dry season because of resource availability. For example, the variety of archive species of mammals
recorded during the dry season exceeds the record recorded during the rainy season. In addition, many
species of Arjo Diga forest such as Phacochoerus Africanus, Potamochaerus larvatus, Sylvicapra, grimmia,
Canis, adustus, Lepus habissincus, Heliosciurus gambianus, Hitriz cristata, Colobus guerza and Civettictis
civetta recorded records in a lower frequency of records during the wet season as compared with the dry
period. In contrast, Mellivora capensis and Canis adustus were recorded in the highest frequency in the wet
weather compared to the dry season. This is is often in keeping with the work of Kasso and Bekele (2017) and
Geboet al ., (2021) in the dense jungle of Assela, Ethiopia, and within the countries of Faragosa Fura, Gamo
Zone, and Southern Ethiopia respectively. However, disagrees with the work of Worku and Girma (2020) and
Bakala & Mekonen (2020) in the Geremba forest of Southern Ethiopia and Adaba Community Forest, West
Arsi Zone, Southeast Ethiopia respectively where more mammalian species were observed during the wet
period than the dry season. The possible explanation for this could be the growth of herbaceous and ground
vegetation providing thick cover for the mammalian species, which makes the sighting of them difficult
(Girmaet al ., 2012; Qufa & Bekele, 2019; Diriba et al ., 2020; Girma & Worku, 2020). Furthermore, earlier
research in different parts of Ethiopia found out that mammalian species diversity is frequently excessive in
areas where there are sufficient food sources and volume of habitat and to be had water sources (Yimer and
Yirga, 2013). However, the much less range of mammalian species in plantation habitats all through both
seasons became in all likelihood related to the presence of a greater anthropogenic effects than the herbal
forest. The herbal woodland is notably ways from human settlement so that human effect was minimal.



Therefore, with the findings of the prevailing study, the viable causes for this will be ant bites and human
disturbances happening extra throughout the wet season than inside the dry season, especially inside the
woodland region. Similarly, human activities, along with agricultural activities, tended to be excessive at
some point of the rainy season; this contributed to the discount of mammals’ vision. Furthermore, heavy
rainfall at some point of the wet season, which certainly complements the regeneration and increase of
herbaceous flora and groundwater, might also offer for the animals, making them tough to spot. According
to Girma et al ., (2011), the excessive rain during the wet season can be attributed to terrible viewing of
animals due to flora outgrowth which is just like this look at.

Species distribution

The results of the present study showed that of the 763 total records, the frequency of records was higher
in the forest (38%) followed by grassland. The result agrees with other studies (Rabira et al ., 2015; Geleta
and Bekele, 2016; Abdu et al ., 2020). All species recorded in the forest, shrubs, crop land, and grass land
(except Panthera Leo, Colobus guereza , and Panthera pardus ) habitats are subsets of the species recorded
in the grassland habitat. On the other hand, Lepus habissincus was recorded only in grass land areas and
Clivettictis civetta and Canis adustus were not recorded in crop land and shrubs, respectively. Given the
relatively small length of the grassland habitat in comparison to the wooded area, these effects are incredible
and inconsistent with the hooked courting of species; which means that habitats with a large location tend
to have a better wide variety of species than animals with smaller habitats (Bakala & Mekonen, 2020; Diriba
et al ., 2020; Udy et a 1., 2021; Worku & Girma, 2020). In particular, the presence of a large variety of
order Artiodactyla (herbivore species) found in the grassy area, due to the high quality of habitat, may also
attract a large number of organized Carnivora species and resulting in an accelerated range have led to an
increase in diversity (Diriba et al ., 2020; Fetene et al ., 2019; Girma & Worku, 2020; Gebo et al ., 2021).
Moreover, separate living areas ought to take delivery of the same interest. Extra researches that specialize
in animal-hunting relationships are wanted to devise for effective control of the Arjo Diga forest ecosystem.

Papio Anubis and Cercopithecus aethiops were the maximum considerable species, both within the herbal
wooded area habitat in the present study location. similarly, (Girma et al ., 2012; Gebo et al ., 2021) confirmed
that the maximum abundant species had been Papio Anubis and Cercopithecus mittis in and around Wondo
Genet woodland Patch, Southern Ethiopia, and inside the Faragosa-Fura landscape, Gamo quarter, Southern
Ethiopia respectively. The possible cause for the abundance of P. Anubis inside the gift examined might be
the result of its potential to adapt to a large range of ecological niches and feeding conduct with a ramification
of meal items and due to excessive reproductive fulfillment or due to less sensitivity to anthropogenic impact
( Mullu and Solomon, 2016). Moreover, this species may use the natural forest to escape the onslaught of
local people to prevent their plants from invading wildlife. However, Panthera pardus and Panthera Leo are
the most extensively disbursed cats in the world, where food and cover are to be had (Burgin et al ., 2018;
Wolf & Ripple, 2018). However, they are vulnerable and at risk of nearby extinction (Tefera, 2011; Ripple et
al ., 2014; Lavrenchenko & Bekele, 2017; ITUCN;, 2021). The presence of those conservation-established species
demonstrates that the study landscape is a capacity vicinity for wildlife conservation. Furthermore, in the gift
observe location, they had been limited to forest habitats and sparsely vegetated herbal wooded areas more
suitable for the detection of mammals. This is probably because of the struggle with the local community
because of predation by domestic animals (Tefera, 2011). Moreover, this might make contributions to the
rareness of these species.

Diversity index of landscape

Species index of diversity confirmed that there is a variant in species range among the habitats. As an
example, grassland and dense forest have the highest species range (H’ = 2.198; H= 2.165), respectively,
whilst the least species variety becomes recorded from the plants’ land (H> = 2.037). The species index of
the diversity of the examined location confirmed better species richness (H = 2.296; 1-D = 0.8406) than to
the observe conducted by Qufa and Bekele (2019) inside the Lebu natural included wooded area, Ethiopia
(H = 2.119; 1-D = 0.8167) and less than look at conducted through Gebo et al., (2021) in the Faragosa-Fura
landscape, Gamo Zone, Southern Ethiopia (H=2.56; 1-D=0.8968). In addition, research performed by Kasso



and Bekele (2017) confirmed that the variant in the range and abundance of mammal species among unique
habitats is associated with the quality of the habitat, preference of the species, availability of food assets,
dense forest cover, and water is probably contributed to better species richness. Our finding is inconsistent
with the study carried out by way of (Geleta and Bekele, 2016; Gebo et al ., 2021), in which they obtained
a better species range in the grassland and herbal wooded area. Those variations might be due to human
stress on the Arjo Diga conservation forest earlier than it became protected.

The main threats of mammals

The present study shows that the forest ecosystem has exacerbated the deterioration of natural resources,
and wildlife is facing major challenges as a result of manmade activities, which could lead to complete
degeradation. The findings agree with (Geleta and Bekele, 2016; Legese et al ., 2019). In addition to habitat
loss, anthropogenic activities can modify a habitat in ways that change species interactions, distribution,
and diversity (Kasso and Bekele, 2014). Due to the low punitive system in the studied area, the practice
of anthropogenic activities appeared to be unrestrained. Deforestation in the study area appeared to be
exacerbated by a lack of tolerance among local and zonal forest workers (Girma Gizachew, 2021). Violations
between forest wardens and loggers might not be enough to stop the situation unless their operations are
governed by law. The proximity of Nekemte town to the forest, on the other hand, may have exacerbated
forest devastation for fuel wood and construction materials. Charcoal production was used as the best
revenue generation for poor people who are incapable of producing timber. If deforestation continues, the
current flora and wildlife of the research region may go extinct. Despite this, poor communication and a
lack of active engagement had resulted in misunderstandings between decision makers, resulting in selective
fire fuel collecting being allowed (Girma Gizachew, 2021). As a result, conservation issues have remained
unresolved for over a decade. Therefore, the challenges of wildlife conservation necessitate tolerance to
overcome the constraints that conservation efforts face.

5. Conclusion and Recomendation

The study surveyed medium and big-sized mammalian fauna of Arjo Diga forest that is one of the recently
established biodiversity conservation area in western Ethiopia. The modern examined the vicinity of our
results can also make contributions to a higher expertise the quantity of medium and large mammalian
species, together with endangered species which includes Panthera Leo and Panthera pardus were recorded
in place, indicating the location has attainable for biodiversity conservation. moreover, Papio Anubis and
Cercopithecus aethiops had been the maximum recorded While, Panthera Leo, Panthera pardus Leptailurus
serval, Civettictis Civetta, Canis adustus, and Orycteropus afer were the least recorded within the study
region across the habitat types and seasons. This is the first ecological record of the abundance, species range,
and distribution of the mammals inside have a look region, which would serve as precious baseline data for
the federal and nearby governments must legalize as a wildlife refuge location to conserve mammals of the
area. On the other hand, due to a lack of commitment and a weak penal system, agricultural encroachment
and illegal logging appear to be unregulated. People who have encroached on the forest’s defined areas
are still causing problems that must be addressed if the forest is to be recovered. Therefore, to reduce the
influence of anthropogenic activities on the study area’s wildlife, joint conservation practices with the local
community must be initiated to conserve and enhance the welfare of mammals that arise in the area. In so
doing, a lengthy-term comprehensive evaluation of mammals desires to be documented and the provision of
know-how-based conservation and management tasks have to receive in place.

Acknowledgements

We would like to thank the East Wollega Zone and the Diga Woreda Environment Authority for releasing
the Arjo Diga forest baseline survey data, as well as Mr. Ashetu Kejela, the GIS/GPS expertise, for his help
during the survey. Special thanks to the responders for taking the time to complete the survey and providing
the needed responses. The associate editors and reviewers’ comments and suggestions considerably improved
the work.

Authors’ contributions



The study data collection was conceptualized and designed by Girma Gizachew and Tariku Mekonnen.
Girma Gizachew did the fieldwork, analyzed it, wrote the manuscript, and revised it all. Tariku Mekonnen
edited the manuscript and amended the primary document’s final version before submitting it for evaluation.
The authors participated in the manuscript’s writing and approved the final version.

Conflict of Interests
The authors declare that there is no conflict of interest regarding the publication of this paper.
DATA AVAILABILITY STATEMENT

The data that supports the findings of this study are included in the article and the documents attached in
the file upload.

Girma Gizachew ORCID ID: 0000-0003-3445-7415
References

Abdu, 1., Jira, G., & Tut, G. (2020). Diversity and Relative Abundance of Medium and Large Mammals in
Birbir Protected Forest , Western Ethiopia .

Ahumada, J. A., Silva, C. E., Gajapersad, K., Hallam, C., Hurtado, J., Martin, E., ... Sheil, D. (2011).
Community structure and diversity of tropical forest mammals: Data from a global camera trap network.
Philosophical Transactions of the Royal Society.

Alemu, M. C. (2010). Mammalian Diversity in Borena-Sayint National Park, South Wollo, Ethiopia . 1-74.

Alves, G. B., Marcal Junior, O., & Brites, V. L. de C. (2014). Medium and large-sized mammals of a fragment
of cerrado in the triangulo mineiro region, southeastern Brazil. Bioscience Journal ,30 (3), 863-873.

Amare, A. (2015). Wildlife Resources of Ethiopia: Opportunities, Challenges and Future Directions: From
Ecotourism Perspective: A Review Paper. Natural Resources , 06 (06), 405-422.

Asefa, M., Cao, M., He, Y., Mekonnen, E., Song, X., & Yang, J. (2020). Ethiopian vegetation types, climate
and topography. Plant Diversity , 42 (4), 302-311.

Bakala, F., & Mekonen, G. (2020). Species diversity and relative abundance of medium and large-sized wild
mammalian species: A study from adaba community forest, West Arsi Zone, Southeast Ethiopia. African
Journal of Ecology, 59(2), 38—43.

Belete, T., & Melese, M. (2016). Assessment of large mammals potential in Tululujia Wildlife
Reserve, Southwestern Ethiopia.International Journal of Agricultural and Life Sciences ,October
https://doi.org/10.22573/spg.ijals.016.s12200070

Bene, J. K., Bitty, E. A., Bohoussou, K. H., Abedi-, M., Gamys, J., & Soribah, P. A. J. (2013). Current
Conservation Status of Large Mammals in Sime Darby Oil Palm Concession in Liberia. Global Journal of
Biology, Agriculture & Health Sciences , 2 (3), 93-102.

Botelho, A. L. M., Calouro, A. M., Borges, L. H. M., & Chaves, W. A. (2012). Large and medium-sized
mammals of the Humaita Forest Reserve, southwestern Amazonia, state of Acre, Brazil. Check List ,8 (6),
1190-1195. https://doi.org/10.15560,/8.6.1190

Burgin, C. J., Colella, J. P., Kahn, P. L., & Upham, N. S. (2018). How many species of mammals are there?
Journal of Mammalogy ,99 (1), 1-14. https://doi.org/10.1093/jmammal/gyx147

Campos, F. S., Lage, A. R. B., & Ribeiro, P. H. P. (2013). Diversity of medium and large sized
mammals in a Cerrado fragment of central Brazil.Journal of Threatened Taza , 5 (15), 4994-5001.
https://doi.org/10.11609/jott.03342.4994-5001

Dagnachew Mullu and Melese Solomon. (2016). Feeding Ecology of Olive Baboon (Papio anubis) in Arba
Minch Forest, Arba Minch, Ethiopia.Am J Primatol , January , 1-5.

10



Diriba, G., Tamene, S., & Mengesha, Girma, A. A. (2020).Diversity of medium and large mammals in the
Loka Abaya .June , 9896-9905. https://doi.org/10.1002/ece3.6649

Fetene, A., Yeshitela, K., & Gebremariam, E. (2019). The effects of anthropogenic landscape change on the
abundance and habitat use of terrestrial large mammals of Nech Sar National Park. Environmental Systems
Research , 8 (1). https://doi.org/10.1186/s40068-019-0147-z

Fornitano, L., Angeli, T., Costa, R. T., Olifiers, N., & Bianchi, R. de C. (2015). Medium to large-sized
mammals of the augusto ruschi biological reserve, Sao Paulo state, Brazil. Oecologia Australis ,19 (1),
232-243. https://doi.org/10.4257/0eco0.2015.1901.15

Gebo, B., Takele, S., & Shibru, S. (2021). Impacts of habitats and seasons on mammalian diversity and dis-
tribution in the Faragosa-Fura landscape, Gamo Zone, Southern Ethiopia. Geology, Ecology, and Landscapes
, 00 (00), 1-12.

Gebrecherkos Woldegeorgis and Tilaye Wube. (2012). A Survey on Mammals of The Yayu Forest In
Southwest Ethiopia . 35 (2), 135-138.

Gebresenbet, F., Baraki, B., Yirga, G., Sillero-Zubiri, C., & Bauer, H. (2018). A culture of toler-
ance: Coexisting with large carnivores in the Kafa Highlands, Ethiopia. Oryz , 52 (4), 751-760.
https://doi.org/10.1017/S0030605316001356

Geleta Mosissa & Bekele Afework. (2016). Survey of Medium and Large-sized Mammals in Wacha Protected
Forest , Western Ethiopia.Scholarly Journal of Agricultural Science , 6 (3), 71-79.

Getachew, A., & Mesele, Y. (2018). Species composition and relative abundance of medium and large mam-
mals in Mengaza communal forest, East Gojjam, Ethiopia. Journal of Ecology and The Natural Environment
,10 (2), 34-40. https://doi.org/10.5897/jene2017.0667

Girma Gizachew. Local Community Perceptions and Attitudes towards Biodiversity Conservation: In the
Case of Arjo Diga Forest Ecosystem, Western Ethiopia. International Journal of Natural Resource Ecology
and Management. Vol. 6, No. 4, 2021, pp. 176-185.

Girma Mengesha and Afework Bekele (2008). Diversity, distribution and habitat association of large mam-
mals of Alatish, North Gonder, Ethiopia. Acta Zoologica Sinca 54: 20 29.

Girma, Z., & Worku, Z. (2020). Large Mammal Diversity in Nensebo Forest, Southern Ethiopia. Interna-
tional Journal of Zoology ,2020 (December). https://doi.org/10.1155/2020/8819019

Gole, T. W. (2017). Mainstreaming Incentives for Biodiversity Conservation in CRGE Report To undertake
a biodiversity score card Submitted to UNDP Country Office (Issue December).

Greenwood, J.J.D. and Robinson, R. A. 2006. (2006). General Census Methods. pages 87-185, In: Suther-
land, W.J. (Editor)nd.Ecological Census Techniques: A Handbook. 2 edition. Cambridge University Press,
London. In Journal of Materials Processing Technology (Vol. 1, Issue 1).

Hammer , Harper D.A.T. and Ryan, P.D. (2001). PAST: Paleontological Staistics Software Package for
Education and Data Analysis. Palaecontologia Electronica, 4(1): 1-9.Happold.

Haugaasen, T., & Peres, C. A. (2005). Mammal assemblage structure in Amazonian flooded and unflooded
forests. Journal of Tropical Ecology , 21 (2), 133-145. https://doi.org/10.1017/S026646740400207X

TUCN. (2021). The IUCN red list of threatened species. Version 2020-3.12 January 2021. ht-
tps://www.iucnred list.org

Kasso, M., & Bekele, A. (2014). Threats to Mammals on Fragmented Habitats around Asella Town, Central
Ethiopia. International Journal of Biodiversity , 2014 , 1-T.

Kasso, M., & Bekele, A. (2017). Diversity , Abundance and Distribution of Mammals in Fragmented
Remnant Forests around Asella Town, Ethiopia. MAYFEB Journal of Biology , 1 (January), 1-12.

11



Kingdon, J. (2015). Kingdon field guide to African mammalian species-bloomsbury natural history (2nd ed.).

Krebs, C. J. (2006). Ecological census techniques: a handbook, by W. J. Sutherland (Book Review). Trends
in Ecology & Evolution ,125417 (1), 81-82.

Lavrenchenko, L. A., & Bekele, A. (2017). Diversity and conservation of Ethiopian mammals: What have
we learned in 30 years?April 2018 .

Lavrenchenko, L. A., & Bekele, A. (2017). Ethiopian Journal of.Ethiop. J. Biol. Sci. , 16 (April 2018),
1-20.

Legese, K., Bekele, A., & Kiros, S. (2019). A Survey of large and medium-sized mammals in Wabe forest
fragments, Gurage zone, Ethiopia.International International Journal of Avian & Wildlife Biology .4 (2),
32-38. https://doi.org/10.15406 /ijawb.2019.04.00149

Lemma, A., & Tekalign, W. (2020). Abundance, species diversity, and distribution of diurnal mammals
in humbo community-based forest area, Southern Ethiopia. International Journal of Zoology , 2020 . ht-
tps://doi.org/10.1155/2020/5761697

M.Norton-Griffiths. (1978). Norton-Griffith MN. (1978). Counting Animals (2nd edition). African Wildlife
Foundation, Nairobi, Kenya, pp.1-25. InJournal of Chemical Information and Modeling (Vol. 53, Issue 9).

Melo, E. R. D. A., Gadelha, J. R., Da Silva, M. D. N. D., Da Silva, A. P., & Pontes, A. R. M. (2015).
Diversity, abundance and the impact of hunting on large mammals in two contrasting forest sites in northern
amazon. Wildlife Biology , 21 (5), 234-245.

Mengistu Wale, Abeje Kassie, Getachew Mulualem, Weldemariam Tesfahunegny, A. A. (2017). Wildlife
Threats and Their Relative Severity of Eastern Ethiopia Protected Areas. Ecology and FEvolutionary Biology
, 2 (4), 59. https://doi.org/10.11648/j.eeb.20170204.12

Negeri, D., Gadisa, T., & Habtamu, T. (2015). The Diversity, Distribution and Relative Abundance of
Medium and Large-sized Mammals in Baroye Controlled Hunting Area, Illubabor Zone, Southwest Ethio-
pia.International Journal of Molecular Evolution and Biodiversity .

Newbold, T., Hudson, L. N., Hill, S. L. L., Contu, S., Lysenko, I., Senior, R. A., Borger, L., Bennett, D. J.,
Choimes, A., Collen, B., Day, J., De Palma, A., Diaz, S., Echeverria-Londofio, S., Edgar, M. J., Feldman,
A., Garon, M., Harrison, M. L. K., Alhusseini, T., ... Purvis, A. (2015). Global effects of land use on local
terrestrial biodiversity. Nature , 520 (7545), 45-50.

NMA, 2021. National Meteorological Agency, Addis Ababa, Ethiopia

Norton-Griffiths, M. (1978). Norton-Griffith MN. (1978). Counting Animals (2nd edition). African Wildlife
Foundation, Nairobi, Kenya, pp.1-25.

Ogutu, J. O., Bhola, N., Piepho, H. P., & Reid, R. (2006). Efficiency of strip- and line-transect surveys of
African savanna mammals.Journal of Zoology , 269 (2), 149-160.

Penjor, U., Wangdi, S., Tandin, T., & Macdonald, D. W. (2021). Vulnerability of mammal communities to
the combined impacts of anthropic land-use and climate change in the Himalayan conservation landscape of
Bhutan. Ecological Indicators , 121 (October), 107085.

Qufa, C. A., & Bekele, A. (2019). A preliminary survey of medium and large-sized mammals from Lebu
Natural Protected Forest, Southwest Showa, Ethiopia. Ecology and Evolution , 9 (21), 12322-12331. htt-
ps://doi.org/10.1002/ece3.5733

Rabira, G., Tsegaye, G., & Tadesse, H. (2015). The diversity, abundance and habitat association of me-
dium and large-sized mammals of Dati Wolel National Park, Western Ethiopia. International Journal of
Biodiversity and Conservation , 7 (2), 112-118. https://doi.org/10.5897/ijbc2014.0808

12



Reale, R., Fonseca, R. C. B., & Uieda, W. (2014). Medium and large-sized mammals in a private reser-
ve of natural Heritage in the municipality of Jad, Sao Paulo, Brazil. Check List , 10 (5), 997-1004. htt-
ps://doi.org/10.15560/10.5.997

Regassa, R., & Yirga, S. (2013). Distribution , abundance and population status of B urchell ’ s zebra ( Equus
quagga ) in Yabello Wildlife . 5 (3), 40-49.

Ripple, W. J., Estes, J. A., Beschta, R. L., Wilmers, C. C., Ritchie, E. G., Hebblewhite, M., Berger, J.,
Elmhagen, B., Letnic, M., Nelson, M. P., Schmitz, O. J., Smith, D. W., Wallach, A. D., & Wirsing, A. J.
(2014). Status and ecological effects of the world’s largest carnivores.Science , 343 (6167).

Ripple, W. J., Newsome, T. M., Wolf, C., Dirzo, R., Everatt, K. T., Galetti, M., Hayward, M. W., Kerley,
G. 1. H., Levi, T., Lindsey, P. A., Macdonald, D. W., Malhi, Y., Painter, L. E., Sandom, C. J., Terborgh, J.,
& Van Valkenburgh, B. (2015). Collapse of the world’s largest herbivores. Science Advances , 1 (4).

Roniel F. Oliveira, and W. H. (2017). Effects of Patch Attributes on the Richness of Medium- and Large-Sized
Mammals in Fragmented Semi-Deciduous Forest. Mastozoologia Neotropical , 24 (2), 401-408.

Shannon, C. E., & Weaver, W. (1949). The mathematical theory of communication. Chicago, IL: University
of Illinois Press. (pp. 3-35).

Tefera, M. (2011). Wildlife in Ethiopia: Endemic Large Mammals. World Journal of Zoology , 6 (2), 108-116.

Trond H. Larsen. (2016). Core Standardized Methods for Rapid Biological Field Assessment. In Conservation
International .

Udy, K., Fritsch, M., Meyer, K. M., Grass, 1., Hanf}, S., Hartig, F., Kneib, T., Kreft, H., Kukunda, C.
B., Pe’er, G., Reininghaus, H., Tietjen, B., Tscharntke, T., van Waveren, C. S., & Wiegand, K. (2021).
Environmental heterogeneity predicts global species richness patterns better than area. Global Ecology and
Biogeography , 30 (4), 842-851.

Varman, K. S., & Sukumar, R. (1995). The line transect method for estimating densities of large mammals
in a tropical deciduous forest: An evaluation of models and field experiments. Journal of Biosciences , 20
(2), 273-287.

Wolf, C., & Ripple, W. J. (2018). Rewilding the world ’s large carnivores Subject Category : Subject Areas
: Author for correspondence : Royal Society Open Science , 5 .

Yimer, D., & Yirga, S. (2013). Mammals of the Mazie National Park, Southern Nations, Nationalities and
Peoples Regional State, Ethiopia.SINET: Ethiopian Journal of Science , 36 (1), 55-61.

Yosef, M. (2015). Attitudes and perceptions of the local people towards benefits and conflicts they
get from conservation of the Bale Mountains National Park and Mountain Nyala (Tragelaphus buxtoni),
Ethiopia.International Journal of Biodiversity and Conservation ,7 (1), 28—40.

Zerihun Girma, Yosef Mamo, M. E. (2012). Species composition ,distribution and relative abundance of large
mammals in and around Woundo Genet forest patch,Southern Ethiopia .

Zerihun Girma, A. B. and H. G. (2012). Large mammals and Mountain Encroachment on Mount Kaka and
Hunkolo Fragment,Southeast Ethiopia .

Table. 1 List of mammalian species recorded in the Arjo Diga Forest, their scientific names,
common names, local names

Order Family Species Common name Local name
Primate Cercopithecidae  Cercopithecus aethiops Gervet monkey Qamalee
Papio anubis Anubis baboon Jaldeesa
Cercopethicus neglectus ~ DeBrazzes monkey  Chano
Colobinae Colobus guerza Gureza weenni
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Artiodactyla

Carnivora

Lagomorpha

Rodentia
Tubulidentata

Suidae
Bovidae

Felidae

Hynaenidae
Mustelidae
Viverridae
Canidae
Leporidae

Hystricidae
Orycteropodidae

Phacochoerus africanus
Potamochaerus larvatus
Tragelaphus scriptus
Sylvicapra grimmia
Panthera leo

Panthera pardus
Leptailurus serval
Crocuta Crocuta
Mellivora capensis
Civettictis civetta
Canis adustus

Lepus habissincus
Heliosciurus gambianus
Histrix cristata
Orycteropus afer

Warthog

Bush pig

Bush buck

Bush Duiker

Lion

Leopard

Serval cat
Spotted Hyena
Honey badger
African civet

Side striped Jackal
Abyssinia Hare
Tree squirrel
Crested porcupine
Aardvark

Karkaroo
Booyye
Bosonu
Quruphe
Leenca
Qerrensa
Iya
Warabessa kololo
Amaagexa
Xirinyi
Sardiidoo
Tleti

Osole
Dhade
Waldigessa
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Figure.1.Map of the study area
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Figure 2. The Venn diagram showing assemblage of mammalian species in habitat

types.Note: CM,Cercopithecus aethiops;PA,Papio anubis; CN,Cercopethicus neglectus;CQG,
Colobus guerza;PA, Phacochoerus africanus;PL,Potamochaerus larvatu;TS,Tragelaphus scrip-
tus;SG,Sylvicapra grimmia; CC,Crocuta Crocuta; MC,Mellivora capensis;HG,Heliosciurus
gambianus; HC, Histrix cristata; OA,Orycteropus afer; Pal,, Panthera Leo; PP, Panthera
pardus; LS, Leptailurus serval; CiC,Civettictis civetta; CA, Canis adustus and LH, Lepus
habissincus.
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Figure 3. Mean number of species richness and frequency of records computed by rarefaction
curve among the four stratified abitat types (A) and seasons (B).
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Figure 4. Mammalian species frequency of records among four habitat types

Figure 5. Mammalian species frequency of records in wet and dry seasons
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Figure 6. Error bars of mammalian species diversity indices across habitat types.
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Figure 7. Main threats of mammals in the study area
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