
CHAPTER 5 

Hom~ ra n g~, ra nglng patt~r n and habltH t prffere llce of greater one­
homed rhinoceros III Chltwall National Park. Nepal 

" 



Inl reductlon 

M<ga-o.m"""", Ii .. Rhino> m:I . lq>ho ... ""-. .. umlnll. 'P""ies in lbe KOS)'t<m lbey 

op<r>I<. In g<nonl. ""y _. tars<r "'"" and 1UtJ!I" ""'"'''' .. to ""' .... in ""''' doily_. 

rompor«l .. ..,.,.11 _",.., (O.om-Smith 1981!). Mo~ mp<>rtantly. lor"" hffiIim",s ... 

<ro>)"I<1Il dri, .... .. tt..y .. ,-•• mojo< impacl on .... phyo;c.l <lnK1 .... of hob ..... ,. .... of 

e.;;<><)"I<1Il p""""" .nd .... di",,,.y of <<>mmun,"". (Gordotl .... 1. 1001. S,nd .. .1OOJ). II ;" 

i. Ibn oortt .. , Ihltl lber spa« u" and i .. rnoily .... importanl "'P""" to ilUdy. Tbe om 'm......! 

durinJ! "",It .. ann-itie> IS """""oJly tmnod .. homo rang< ( ...... -.11 1966). n.. ""'" <.«1 

<l<fin~1OIl ofborn< ru"" of"", mirnal is tha, ofB"~ (194)); 'that ...... ".,-.n<d by .... indiyOdu.1 

on ill nonnaI I<ti,'~;" of food gotbering. maling .nd carinB b )ou"S ~I "''''''''''' 

<KI15id< .... om. p<rhIIps nplonOO<y in ""'u .. _ !Muld not I>< eotlSoI<red .. m ~ of .... homo 

.u",,: S,otdies on African and Amn rhinos hIt,-, ", ... 1«1 tha' ..... ize of ""';,- homo rot"" i. 

deIl'rminod by romb ... ,iDn of ,..,~ipl< fKlOn indudinS .iz< of .... prot«t<d ..... food ouwIy. 

",~ibllility of ......... .-..ourcn ....."w ,han!!", .. "'"""""- and population d<1t<ity (Owen­

Sm"" 19&11. lJinontoin 100J. Whit, ,., .1_ l001~ In , ... of lor!!" mammal>. , XI" ... "-,, om< ... 

oft .. _«I to hold. ,'iob .. populat ... and th", = be. limital .... f"" <."...",~I .. n of,,,,,­

'P""ios_ 110 .. "" .... 1 us< ,..-' has IIDjIO<WO-~ lOr feed .. S ""Io~, >Ocial 

otpruzaIion. .... i"l! """'<!lie> . nd oo ... 'fullDll manaJ!Oll"" ("''bit"" .1_ 1OO1~ 

Rh ..... in N.".I and "10<0.-",,, h,,,~ got !!f"at« . n"," ... b<co .... of ...... <lwi<mal>< ......... 

1II<""sod ~.. do< .. "'.....,. from pNO"'ng. .., .... «1 public .,,~ '" 

""""",-.tioo and oomibubon of rhlOOl 10 "iki,f< 1<HIri>m. Th«etor.. it .. onpent,,-. 10 

undennn<l ho ...... rhinos ... p«furming ,,-,Ib ~ 1<1 ......... i,~ hobital 10 .. ", .. ide "'" 

proleclod or=, d""'ging hobial >lrU<"'" due .. plato: ~ and hobil>l <1<,-",,",'"'' in 

.."". Uy proI .... «I ..... by im-..,,-•• Iioo plant 'P"'''' (DNPWC 20(9). Aithougb good 

.. ,..-if", infomwiDn ""-",,,ing holt ... and,..-" uo< by .... great<'< one_horned rhtno«ros .. 

a. .... u .nd Bard;' ....... ibll .. (Di_i" 100). Inn",i 1m. Uuri< 1978( r«<tII "' .... ,r'" 
,nlonno'IOft ,n 'hi< regard. '" Ioolong. A • • relU~ . • Ionp_tenn lttIdy ...... dest~n<d to UIldeHtand 

.... <l<1nograpIty, f«!diltg ""Io~ and ,..-ing beha,-io< of rhi",. 10 C1ti .......... ~h ~ to 

rn."l!i"l! hob .... In thi. <hap ..... nmtpt "'" beftI mad< '" "'1''''"' and di"", .. "" .... [tlm-ing ........ 



.11l ..... big •• the>ea>on>l .nd omoW oo ... ~ofrhillOl~ 

bl Do tho homo range> ,~.·i,k_? 

'I An. the ...... mig< siz, .nd ""bu, "'" 1"'"<111 ...,.. as pn"'lOII' .w ... to,he P"""'" """"' .. 

of lo .. · _lat ... dm<ny.nd ......... '«1 bobu, quoIi'y~'ioo~ 

dl II ........ the ,,~ibble bobu"foe rhinos? 

.J Is """" I bobj,,, ,ooi« in "'''''''Ill! i) ko ... '""S'" ,.ithi" tho Iandscop<. i~ <ore .,. .. within 

'""'" mil!<'- and iii) fol>j!ing"'aII within ...... ""ll"'? 

n.. otudy is 1100 ilRndod 10 infOnn "" .................... g<m<nt. Tho ...... :t ... of lIWIy spocin. 

puticularly WJ!' ownmol>. .1""", .""",si...,ly 10 protected "'""" '-~ ill>lnlm<lll>l Ioc thoir 

"",i, .. 1 (Wh,,, ... ..!. 200n Kno.·Ied~ of .... ,""'1 homo '""l" 1iH. =ging I"'""", . nd ou...­
"p""" of '1",;'1 rroIof!y ... ,,,,,;'1 Ioc .If"",·. protect..! ore, <los,!!" ,nd .. omrodu<t ...... foe 

''''''PI<. 10 <Stima" tho _ ..... 10 oonbin I tarpet""""""" of ndi,·id .. 1s or oome fUg<> 

KIIO • .-ledl!" ofhom< rug< orology fi[N'" poom;n«o:iy in tho ........... ,;.", of many 'P"ies ('·B. 

~"al. 199-1. W",,!!"al. 1(1(1.\). 

Field MNhods 

Rhino <aplure 

1u.:ho •• 1emetry .... ~ U><'d 10 _Y ]!J<O.rr "",,_oomod rhinoceros ,n N'!"lloc 0'-'" 2S ~ 

ThO .«"""IoBy .... provided sign,r ..... imigh' ..., the lif. -h"""Y ""'''gin of the .. ,hinos 

(I>in<rn<in 10031. Six iMl"k f~ ond 'wo oduJt molK ... ..., immobili=l boI .. ..,., 2010 and 

1011 ", 00, ....... :-.; ....... 1 P.k 1m f,""" ...-ilk GPS ""'»eolian. Fillee<o copti," .I<phiuo: .... ..., 

"...J 10 ,""I< ,"" .... 00 ond to pn"'-.n' any f ... li,ies. fif5lly. the copture "am 'OIl "" I_k<d by 

,1,,1101. bnr Of tigor in the .. II !!J"...Jand and """""Iy_ to ,><lid drowninB of dOlt'" rhi""" in ,"" 

,. ... "'bo<!ies. The .Iop_ ... '·"Y."fullO u.p the minos mdm.d gr ... 1ond "'ilk,n Imi< 

Tho tIunot ... ..., darted by. don]!UD ( lbmnglO<l and R,,"""!IOILInc. ~ USA) from the 

.Iop""" ~k "'~hin • <Wtanc. of 2S m pon.O<! by modium-sp«<! <horgos. I "Kd 1_3 mB 

etorp~ h)dmchlond< i MW) mIX'" .. "h 10l-1O mg ><<pmmaZin< 10 ommobili", ,he .... inos. It 

-" 1000J 8 mil."" to "" m,IIO' I<d,t<d Iftoor the drug iMlmini<tr.o,ion. A .. "",,, ~renorpIu", 

(M50-50) 6--11 nil! ...... gi, .... ,""",,,nou>Iy in OIl ... ,.in lOr toIaJ ",,,,,,,I of the .If"", of 

.. orp~ h)<Irochlorid<. Tho ... imals rero>-er<d ... ~h,n J - S m'"u"'.1Iot ,he ""']!OIl'" n. 
~ 



odmini>l<ffd . TIx captur. <>p<f>'ioa ...... oompl<1'" ~·ithin 30 _ 4~ mill.l'<>'" minimi .. ,Ix ....... 

1<1 """""III. o...,1od pn*><ol ro. rloioo <opIUf< m:I <hemi<al unrnobilizatioa ;. ", .. ilolol< in 

!>.neru;'n ... 1. (1'l9O). 

G PS rldiorolla" 

Thi. ~ ... th< r~ .. , .... GPS I<Iem<try " .... "" ~ ........... hornod rh,OO«"rol. I .>«1 

V[(TRONIC A~ ~H GPS rollaD (II<IIin. GomwoYI for 6 "" .... 11 I nd Afro Trod 

GPS radiocolbn (Afri<1 Wikllif< Trx~Ing. 10>:. 1'rrIocia. Sou"" Afri<, ) for 1 onimo •. TO. 

roIlan "'""' ..... of I GPS "",';c.. In ......... 1 :m'""", • =in .. , m:I • blIn<ry. no. GPS "rut 

inbuill in ,Ix ron" r=mh <iPS Ioc.ions .. ,Ix _ ... ''''''' .... ",I u ~ by ,0. 

r .... ,.""bon. no. GPS ",hedul< ooukl II< """".Iy ,,"ng«I ,;, I UHF "S .. I link. no. GPS 

loco' ..... "'" .. ,.«! in th< roIlar ond <an b< do"lIIoodN "'i'" th< "''' of IJHF t=t<miuoon 10 I 

to.nd b<kl r=i,·er. Exh GPS coil..- """"i .... . "",,,,_ ..... 1 V<ry lhgh F""l"""'Y (VIlF) 

tnnom iner , .. , w»"oed", InCk th< rtoi"", Ii-om .Iqo .... Ox. ~·.h ,he ... of J .Iome ... Y' ll' 

.... ""'.,.. I """,i, .... n.. radio ~y of It.. roll ..... ~ bm\'''''' I~ - III MHZ. Tho 

"'=ge nigh! of"" GPS colbn ..... 1.6 ~ UJ2 kS i""Win8 b<IMg. FiJlllI' H gIV'" sbmp>e 

of rhino c"""''''. GPS d ... oo..nIoo.ding. ond lo.ndocap< of _Y Il< .. 



F,P"'< ,.'- _I A _ of _ ... "" .... ...IOo-roI~ .. of 010"" b)~ ... "'" <kpbooI b.d .. 

__ .. GPS""-_ ..... ,,,", GPS oo!" olMt !.,,~ ...... fin'" to"'" ""_ <) R .... m .. and 

~. 1.01, "..!_ oIomo ...... by ~ , __ (~"'t< -... .. , ora.. __ "" 
__ u ..................... or.-... .. C1oou •. 

Hrgulo. moni.orin~ of nd io ... lIarnl onin •• I. 

The GPS rolll" ... .,. ~ '" rroocd posirion .. ., ... y S 10 6 00u .. irRr,·.L The animal> 

....,. net ... bylto. Wit hi"" to.kI YIBi ,",,, ... and. r=i, ... !rom "" .!<p ..... bxt. 0..: • 

.... rlnno _ .... «, ... da" rookl bo do .. lIIood<d .. on),;""'. I """nIwrded GPS data from "" 

" 



rolla<> ~Y<f}' .. .-.. k. n., do ... ~ data ... "» ""'" >lored in. «>mfKI, ... ., "'" r .. kI """arch 

~. n., p«fomwo;:oofGPS Nilan nn.d from I ., 25 momhs. TIl< Ali:o Tr<~rou.n f.,1od 

rih,n • monlh. n., VECfROS IC Nlbn \~ .. ,11<" I"'~' TIl< fn. bat<h of 

VECIlI.OSIC roIlon lHIod fu< 6 """,till. Aft ... inroIpon.ing mod,f,.,.,iom ,II< 00<0011 bat<h o f 

"'" VECTRO~IC ",,11an! p<rlo<m<d .... U and <:OIlIinuod '" pro'''''' GPS r .... "n . ft ... 'wo 
)'1'"", Amon!!" <olbn ,hot f.ilod "'" VHF Inrumi<sion .-inued "' "ml _y oIlo" 'ilIg ... 

to 'nd ...... rIoi .... y;" tndt ..... 1 ~ioteIomrny ",tng. J <l<n>«D V. gi ......... . nd. ~io 

"""'ft. For "'" "orLng ",0... (0 -6) I ..,..,,<ly r<p«>gmnmN "'" ",1Ian '0 roronl • GPS 

<00«1-... .. ''''f}' JO ffiUOl' .. fOf 5 <""''' .. OIl. da)~ in <a<h .. ...,., 50 .. '" .... bIe m< to plot "'" 

mo,'<m<III p.tt.. of <a<h rhinos JIT\l",,.ly for hobot.. "" .... Iys;,. 

Con linuou , monitoring 

In oddi""" to "'" do .. from tho GPS rodiocolbn .11 ondi"idLOol rbinoo "."'. """'1WOID1y 

monitored for 24 hoo .. from "'" .Iq>huo: r-~ for minimum ofJ doys in <a<h 0<aJ0<l For dotoil 

of tho _logy pia .. ... Chapter 1 and 4. Rhim Ioc. tioas 1« "-.rJ bolf_hour ... .,.,,,1 ....... 

reronl<d tIuI . 1 .... -..1 "" '" plot "'" roS'ng and roo,·..,.... path o f rIoi"", for Oabi .. , go< 

.... lys .. .,-en for """" rt.n.n that did not 110,-.. funl1 ..... 1 GPS ~ioooIbn. 

lIom~ rang~ .. tim.lion 

All ,II< data do.~ from tho GPS roIbn and nwaully _in«! through VUF _~ing 

. ystem .. ..,. ><tUg«! .. . ",.1 '!'<_~ I U><d ~ 10< ....... ill. doy (14 h) !rom tho do ..... 

dmtly do.nIoodod !rom "'" GPS roll.rund on< to """ _ ..... in • d:oy lOr _ that ....... 

obIHI<d from tho ",","""I Vl !F trac~tng for hom< mil!< ~ .. tion to ...... " that 10< .. "", do .. 

...... "'" ,,",-<»rr<b.ed. I 0.00 AITGI S 93 ,=ion .... ilh U. ... ,h tool ox, ........ (E'nI1I'O,mm'oI 

System. Rronrch I ... ioul<. Rodbnd •. CA. USA) to <>kubte Oom< .. ngoo. h'o""" panmetri< 

rndhod~ "'" mmilllllm """,·.x pol)]!on (MCP) (Mohr 19-17) ond "'" fUN K"""I (11'0""" 198\1) 

" .... uO«! '" .......... 11< oeo" " .. 1 and .,.,oal home rail!!" sizes, 1 oornputed 95,. MCP ond 95' , 

f,ud ..",.1 , bot """" n "" .fl<ct. of nplonloty mo.· ........ and "",1;"- f .... (Kornohan '" aI. 

2001. lib • • and G""", 19'JO) ond P''''XI<I opponunity '" cooq>'" "."" pre"l1O"" >IUd;". K ..... I 

rnrthod .. _br ....... WIth ,II< Jar!!" do ..... roll<ctod through .... nite roll"" lOr home ~ 

......,. .. boc ..... of n ...... '" .... (K .. ".1. 101O~ Smootlu"l! f"'1<II" (No:! width) 0.6...-as 

" 



.. Ie<,ed by "i>wIlizing , .. best pltJ!lOoioo fit from 0.2 to I .. , .. r"ed hm.1 demity ... ima' •. I 

cakuloted 99. 91. 90. 81. !IO. 71. 70. 6\. 60. II. l<I. 41 . .\0. ll. JO or>d II p<r<eIIIlIll'" r .. ed 

1(""",1 ho"", ranll'" for oaclI rluno m:I .. -.ng< ,-. .... for ...,h oomou, u . olotoined, T ......... l!" 

...... for ...,h <:o.lIour n . pIott<d .gai ... ~g< u.n.1 to dt<emtine , .. po .. of iIIt1octioo of 

"'" <I"''", This inrt..c, ... po .. d<ftnel "'" ""'" ""'" of"'" hom< tul!" (Po~-.U 1000. W:rl >nd 

~ 1012 ~ Atkqu"'"Y of Ioco,ion """,in toqIIir<d to ....... " hom< ~ fOr each thino 

-.. ..... >mined tWne ... occu"",Io,ion plot n.. f, ... '0'" mIdomiu<! ond odd<d 10 locoIimII 

.. ""'Y inctftno .. I l!:uris "QI. 1'190. 1(rmohan ".1. 20(1) fOr hom< ""'l!" ."imo, .. tuing 

l!RT toolo III A!<G IS 9.3. 110"", '""1-""' /91"0 Me p) ""'" ploll<d '-l¢n>t ournbe<- on" .. "oed to 

tIdmnino if, .. ho .... rug< rn<hod ")~ Da", ....... ,<>ted for OOfII(;Ility U>d ... boequenIly 

one_ny ASOVA ~~ "O<d to <bock !Or , .... iotiDn ill .. _ I hom< ""t!<" (Zar !OIO~ 

MOH nlenl raTe 

s..uon.l doily mo,""'" .. , .,. of thj""" " .... cok:ubl«l from "'" GPS ",liar do ..... VHF 

"""""'y d .... <COtded ~ roroi""",. monitorinS .. ...... y hllf hour tro:<"IVlIl for 3 '0 I day< 

Ill . INIIDII from ,II indi"idllll thintn. Daily,nd ....... l!"""",«1 in A!<GIS 9J m:I ....... l!" 

dt>Un« m,,,'OIl ....... y t.our ..... ook-ulo,od, h".. ..... y ANOV A .... U>ed ID <book .... hethot- thor< 

....... d iffeteocn OIl 100 .......... _ .......... oea>om U>d doror nishl (Zar 1010~ 

lI oblta' mop pnparation and habitat da .. irkation 

I U>ed 1m ~httiott .. '~ I •• ,moll'" ( ht!p ......... IlII' ...... «H!\Drodo., ... -'onhoJltm. IUpHlEl". 

Gmnany. M"d •• 1011) for _tal mop p..."....bon. F", Wound lnIIhing lJl r>ndom I!fO"nd 

NI\lroI poin:. (GeP.) ....... ~ for each '~!!"'-' , iort romrwnity. n.... Gel's ....... "ood ID 

oImIil)- "'" .igna .. ,. of panic"1ar ...... , .nd ,~g<Ution conununity Iil. """'pe<>i>ed 

d""f", ...... follo" 'ed by "'pe<>-ioed d ••• if"",,,,,, t Lille .. nd ,., QI. !OO41. Si, diff ..... hab;"" 

')p'" ...... <w.iftod based OIl thes< , is''''.'''' Tho maio 1< ....... of "'" "" .... , 'JP<I "'" 

d<ocribed be""", 

1tl> .. I .. ,. , .. , 

Tho tIom ........... III ,ho ,i • ..-i"" _ or< T ........ w..J~1oN ond 80 ..... ",h oorttribttting 

0"" 60'~ of oJl ind,,>duol If .... It is ''''1 m,,«1 in romposition. Ot ... . 150< ... «1 '1"";" "'" 

" 



.\I)ni., <~u .... Alu"",~ Ko<w~iI, [1, _ __ ". r;~"" .. /on... F"", ",...--uo. S,7iz"'''' 

c_i.i. S'~"'i.'" .....,..../0 .. , AIbi:".. """oJ. ond o"ll>nK'" ,Woo. Tho undoi>IDry 1a)'Of is 

dominot<d b)" C<>JjN ~"',,", C"'licQ"", -.ropIt,II". CokbroJ.", ~itifal" ond ,..,. ..... 

')P'" of _ ond _ Rin'; .. _. "", .... ,II< moist pm of "'" >IUd)" ..... ,nd .~)" 

!!fl. bum by Iho """,oJ f ..... 

Sioo,.."..oo. ... (Sal) is ,ho domilwtt IrO< sp«;"':and rom.. th< .f'P<'" compy, Oth<r sp«r. 

UIlOCio,«I..,.., ... of th< Sal fur ... OR r",.i."Ii • .,..."",... r,"""i",,'''' <_la, r""""", ... 
","""",, ~..... p""VI".,.. Dill,.... p" • ....,.... O_.io u.'ifa"" and ,y"", 

<Onijf..J"', s.edlinl!' of d,ff...,., IrO< ..,.., .... nd [n"<"> focm tho !!found 1I)'Of in Sol r.x..t, 

Mil« ""'" ~5~' oflho Sol for.>! !!fl. bumI onru..aJI)" '"' ;, ""' .... th< dr'oer pm ofth< part. 

Till 8f""land. OR 1Qrmed """'" ,ho ,;, .... ond """." h<d. ond .Iong , I>< fonn<r!y ruhi,"'«1 

lind. Of human 1<11 ...... ",.. Aboul 15,. ofth< "II !!JU>bnd. In ,he >lUdy ..... ~ domJ,..,od by 

""'=Iw",,,, .,.,. ...... "', Other ....,.,iot<d >p«ie> with ,he Sa"'........ """'........ "'" 
~ ......... ""w>Ino.u. C",,,,,'ru tnwIu., ""nq_''''' "''*0. N."",&" ",,<pI.,nx-a,,", ond 

1"'1""""" ..,J...J ....... n.. """""'ing21 'io of Iho "II gJU>Iaods .... mixed 'WI' . nd dolllUlOtod by 

s..m..-......... ""w>1 ....... c,,,&,,,,_ "owIu., P~nq .. ''''' "''*0 .00 N"",,&" po<pIo,~. 

110 .. · ... · .. , Sa",,,,,,,, .. .,.,.,,,,,,,,,,, . ..... )' ,..,..i", """"io,«I ... ·;,11 ...... oprc .... In Iho d";" h<d 

of "'" ,i, .... ine fIoodpla,n s..,.,."""",, b".""I" .. " is domi""" in "",II pockob, n.. moi .. 

.... 'erIo~ IrNJ ~ domllW<d by [>I,Ng"'i"' ......... Sin« ...... I!f...tands ....... ",,0< small .. 

liz, and .... "'" U1termmSIod ... ,,11 ,..,h oth<r ,n I fi,.. 1<01< ... , did not "1""''' th<m .. diff ....... 

kobib., ond clauif1ed .... II [!n!S1ando. AOOu' 75~' ofth< .. lIl!JU'lIndo.,., IN"" """,",Ily. 

SIlo .. R",u'n d , ''' .... do ... 

1"'1""""" ..,Ji"" ...... m;I Sacc .... "'''' .,."''''''' .. focm th< dominom "", ... in ,bit ')r< of 

gDHland. and I><,S" is .... ,hon """ rn<t .... C,_ J.c~"". O,,·~ """"u. ... "'" 

...,.,io,«I oprc .... Short ~ ... formed .. I r=~ of hulIllll ond "",I< .O<! Ind r.peatal 

~ing b)" hrrb""," """ .. oil sntOtIJ. Short [!n!Sbnds "" inenninglod .. lIh .. II gr»>lond. 



and ri ... ,. .... rore>U in 10. _y O""L Pu,.. i""""" .. <y!;_ domi"""," short g:r_bnd. ""'" 

Oordly UHt in 10. >tudy ~ a< 0 ,....,~ of pIonl ~ oft« m. """" ... 1 of _I< and 

lin'.'oc~ Ie 1'ISOs. Short gmoJa..J, .... '-.r)' impofWII pockru for rhi ..... ..J other hrrbjm,. .. 

ro. ~ruin~ I"'" .,. <fNled by Ialman ><Iion> 1<.iti,..IIolI, gn.zing. fnl and "'" oft .. Imlnl .. DOd 

osgr.ozing 10, ..... by higb .. , .... ily ... by .ngulat .. (i.1IIki ., QI. 2000) 

Short ~..J, or all 8'».1",>:1 ... m. ri, ........ flood pbirt un turn it«> m. I""" ron-.. pol<h 

,,·~hut r ... Y"on if """, d"",tbonc .. or ...... g<mrn< ....... ~ ....... OR _ dono. Woodod 

~..J, ",f<r 10 m. oreaJ ".»".. >aplings of ,,-.ooy spec;" liR T,..,. ... . ""ifIo"'. Ilo.hor 

uilv. and """"'laM" .Dn1<> M'~ ..ublid>od in 10. ~ ond COI'..-..i :tboot ,0'<. of m. 
campy. M.jor Gn.. itp«;" ..--. ~"''" .,.,."' ....... , Sa"""",, poNJM).--. 1 .. ,,,.", 

"I,M_. s"«100,,,," ","-I",,;', and lII-v."I"";" 

ItI' .... 004 " .. h od 

n.. ~o<o'-.r«I by ri,-.,. and ri,·rn...1 and bl!! ul« bod ;" .... < .... ,f>«l ond.-r th .. <"ego<)". 

lUpoi and DI.tn~ or. m. ""'jor riI-.. ... to. >tIIdy..-eo. raw .. l Guud Ilol M=M." Ghol 

J.~nll'b Ghol and _ """U ~ form " .. la..J, .. tho st.dy ...... 

Ihbita. uw and prtf ..... ntt 

(""""""ilio .. 1 .,.,1)".0 (Aobi",h<r n Q/. 1993) ..... ....J '" .. ,· ... ill' .. hob ... ",,,,,,ion w ith " 

mod iflnliorl th:ol ... igns ,,,Iuo buod on tIw . tilizalion di>tributlOll (Milhpalgh ... 1.1OO6~ III 

thi>. hob .. , .~ by an iDl i,i<luoi .nimol i> dolinN by tho proponiooo of .tilizolion diotritullOll 

(UD) ,,, I,,,,,,, In each hobital tlJ>< ~lthin n 91" urn.1 """" <U~ (M,llspough ... 1. :>(06). 

n.. prEIwyoo'l"" of find moo -..-.. m. UD -"'hiclt oo",i .. ofp"'" """"ining prnItobililift of 

~ It>< oc",", m. hom< ran!"'. n.. UD of tho <nIn u.-n.1 OO<WII,. ",nu .. "",,"nIL PiJ.." 

,,·ith h,gh probobility ,,,kin i..Jicolod Iocol;'", ".»".. 0 rh,,,,, ..... mo>I liuly '" occur ond p;x<" 
w ith low probobility 1'111"" iDlk.ted loc .. ., ... Iou liuly 10 ho uood by !bun •. nu is ...,. 

__ h 10 .. ,· ... i!!'" 0010"'.0< ond mod,ling """"lN .. 1«1.", rropo1<d by MorzkIff".1. 

(200.\1. Rothor thon • limp!< b",.ry dwxt<nZllioo of """""'" ""its, tho _h of Marzkltf 

".1. (2004) «t<t>id<n ...... «",,,,..,... , ...... ble ournmorizod by. UD Ni .... y fi," f'l"'"<ftt 



UD ..... <hWfd UJinJ! Il .. ~th toob in AIruIS 9.J IErr."'onm.,IIal S)......,.. R .... ....,h I"""te. 

RNIandJ. CA. IJSA I"' redo« potentw b ... in t.om.. =l'" .... imot ........ ~"'ll fh>rn <lIln"rIl<1y 

10 ........ IIInI 0<\ tho .. il. of tho un (V.",~ and Go~ 2()IO~ I IU<d I'ro!ll= R...,..rre 

Solfction for Windo ... ·, 10 oordu<t • rornpoooti<>nallllll)'>il Il<bu I9\J\I~ H.bitat "",!<Ro;:o n l 

'n"'''igatod at tin< ..,-.11: Ii) .. lfctioo of """'" ""l'" · . .. ithin _y ...... (ii) .. lfctioo of""", 

:un .ithin I»rn< ~"" •• n;! (iii) .docrion of lOraging po"" wilhin hom< .-.ng<. h'''''' ,ndn 

(11"1 ... (961) ....... 1>0 ....,.[ "' .... tho 0alI ... pr<f...-•. 

Rl'S uIIS 

Sim pit l iz. IM'Iuacy for hon •• ri ng. ana l)·. k 

0. .. !Or I»rn< ratII!" .... !)'>;. .'" obIained from 8 ~O-rolbred >duX rhinos. Out of .'tIo<h .u 
(FI "' F6) ........ femaJ... . oo "'" IMI and M1 1 ..... domI .... mal<. The ~»-«IIt.r.d ...... 11 

... ..,. monno,,,,d 10< • ootol of J.~76 da)'> (T obi< ~ . I). 0.-.. 19.896 GPS locotio ......... o!It.a.ned 

.. dudins l~ h roroi""", moruIormg oot of "'hicb 1.491 .... ,,''''' ........ ....,.[ for tho I»rn< ""F 

... I)'SII. 

Tob' ... !. N ....... of ... ,. _k<d lor GPS roUar.d I ""_ ,. do' .... ~I part ......... !O IO 

ood :!Ot!. 
_of"--, .......... y ... , • ..: ___ bt.--.. ___ 

- ,-, 
~of_ 

-'" T ..... oil"",..1 -.. - Nip! "" - , .... c .... ~ 

s.a;,FtI ." m • ~ '" , .. ,. 
"". I"') "' '" .. " '" '" " 
"mlFJ) ~ ,. .. ,~ ,= '" ". ,-
"....,,1 ... ' ~ - '" '" -rn-..lr" " m '" om '" ". ,It 

a.-IuoI,I FO, "' ",. '" ,~ to" m '" 
"'-1" '1 '" - ON "' .. ~ In 

'-I"'! ~ '" •• ~ - •• w 
, .. ." _. - - "" ,~ , .. , 



Min .... m nombor of location> requrid 10 ."im,,,. II>< ....... 1 ond .. _ I hom< ""l!<" lOr Vl!F 

do" ...... 0,. ... 90 and lOr GPS rou.r do~nIooded do" asymp"' ..... .., obtain<d otWy.n.. J'jQ 

r ..... (Fi!!,," s.n 

--~ 
-~ 

" --. ------~ -----, " 
• 

• • 

• 

........ ,. .... , .. _____ ----
F __ '.l. 1'10> of 9'" o.tC1' ............. of ....... " ............... of , .... 10<00_ 10 """-

......"of Amp(. "'" io C ..... _ N.ioouJ ~..t. 

~I.., nal and annu al horn. rang ••• lirn . ... 

A, .... "" .,.,...1 9S'4 Krmrl hom,,,,,,,,,", ..... 20.1-1 ± 6.06 km' for mal< ond 10.'18 ± 1 J.I 1m' f« 

r.m.1< {T IbIo S.n Thr frmale hom< r2II"" <Iunns "",,1 <ky ....... ... '" 10,06 ± 1.4R 1m' . 9.08 ~ 

US km' in hot dry ... "", ond 9.8 1 ± 1.19 1m' in thr """""",,, Thr mal< hon>< rang<"'"» 16.11 

± 4.02 km' for cool dry 5eH<l<l. 17.160 ~ 4.9.t 1m' lOr hot dry season.oo 1 S.6J ± 4.S3 1m' lOr 

"""""",,, n..r. n •• >iSnif><.'" ddT"""", .......... mal< 100 fmlOl< hon>< ""[1<1 (On.-..... y 

ANOV A. Fu t - 21.21. P ~ 0.001 ~ 11" ... ·.,.-.... thrr< ...... n',.".oonaI ,~i:"ion in ,'" hom< ""I""' 

fo< hoIh ..... (Onr_ .. ~y ANOVA. F, ." - 0.(17, I'" O.91S~ Figure> in ,ho fotlo"";ng 1"'1"" _ 

di!uibu,ion of nodio Iocatiom IFill"'" D). 9S,," krmol hom< ra!lI!<' of rhi"", IFi!!,," H ) ond 

9S '~ MCP hom< fUJ!<S of rhi .... (Fig..I'< 5.5) ... ·iltun thr lllUdy ..... 

" 



ToIok..,. _I .... __ ~9'" MC ..... ., .. k<nod) ....... ,_'" (kno' , .f, ... ,-.l.aI .......... 

""' ..... N ............ N .... 

Rho .. 'D - CoIolmz , ... !z -~, ~ ~. .- ~, ~ ~. ~ 

s.M''' ' '' ." 10.0' .. ' .J! ,~ ,a. ... D' ,. 
0aI~ (P!) , '-" " .M II." 14.M IO.JJ ,1.7, 10-" 'H' 
_(nl '0." ,. , .. U! ,., ,j)! •• 9." 

ct.","h (Ft.1 ,. ' .ll .. , . ,~, . .. 1 .0' '-'I 

G"' __ IF') ".11 ".n .. H! ... ,.." 1 U! "." 
~(F') ... ,1.1, 

Fmoak ....... '0.>0 10.'-" .... " . '.11 , .. ,." •.• 1 

~- o. ,." 1.11 I." ." I ~' ,. LI. 

,,-_«,tI) I!.'O " ... 9.0, JH'> Lo. ,. 1!.1l .. " .. .. 
' ..... (..,1 'o.u .. " "." N. "'., ;>:l.lI !II." ;!1. 14 

Mol. A'·....., ,'>." ". ''-I' ,~ ''-<10. ,1.1. ,." 'U L ,-- ,.n •• •• • . o! ... • • ,. ' .ll 
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._­---

F ..... D. ""'" 01 , .. <Mi, .• ..... y ... ~ -.. ''''''' ........ ~ of roll . .... "" .... (0 - I~ 

__ ,_ ............ Ioaooft of''"''.....,. .... ~-rth .. Got~ ... Not .... 1 ....... 



---
F'P'" '-'_ ........ 9N " ..-I loom."- o(" ... ~ ..................... ....,.... ... 111< ..... _ of,,,,,,,,,,. .... y ... .. 

F ..... '_' . ...... __ -t __ .' .. . ICP_,...,..of.ooi_ ....... ;ft~ .... 



lIo",~ rang~ owrlap 

n... ..... 4N o,...tap of"""", '""l!" .... w .... 'wo "",In. 11""" '""l!" o,...tap ' ''"'''I! f."..l<. 

" .. 11>0 ,ignif><a" l Fi[lll'" 5.6). Qu, of . i>. f..". ... J ,.....,. ... Ood ,"" .. """'" rvtges ... i,hin ,"" 

,.rrilo'yof male M!. Similarly. ! oth« f<mlle ho.,. ~ ...... >,,!un 11>< '<'fJto<yof mil< M I. 

In !XL the« .. ~ .1", third do,m,,"'" mole nD IliIIld oth« 5 ""'~ r.m. ... I"".." <><Ioo-rolland 

"sing ,"" sam< .... tho, III <><Iio-oollar<d <hi ........... ">i"1I- Thio f ..... "'~ ... tho, ,I>< WN'" 

one_homed fhillOl ... 00' ,<'fJtonaL lIo .. ~,· ... my O~""U'IDII or>d do,. IU!!I!'" tha, """" ...... 

olighlly ,..n.on.1 'hIn imlak 

, 

=" .. -Cl-~' __ ''' _ __ MO ___ ,_ 

n-M ___ ."_ 
~M ___ "'_ 

Cl-MO __ '~_ Qooo M' __ '~_ 
Cl-.' __ .~_ Oo<- M' __ .~_ 

{ 

" -
F.pr< .... ., .. MCP _ ,_ ........ _<...!Oo--ro!kuN...Im .... 1< .............. a...u 
"_, !'ft. 

C OR or.,. ullmat .. 

C",. IrN> Y"'" ..... !Od "'i:>g fiud ken,,1 _ =g<o .. ·ilh ",,"/Jlftlbab uity <II"~. Th< poin' 

of .. fl«tion ,n ,"" gnplt >llMOffiinS uni""" d;,tribu,ion of <><Ii<> IDe"' ..... ~ m.m 71 '~ 10 

81 ' , ioopk-Iho .-."-- 11<"",. 80'-> ful"<l kmwt ....... lee, ... 10 T<P""""" <Of< ""'IS of ,I>< _y 

'"' 



animal> (Figuro 5. n AMOI.I and .. --.I '''''''8'' 95'~ u.n.1 home ranges .00 !IO'~ kftn<! 

home '""l!" (<<H'< .,...) of "",I< .00 fermI< ... ll"'" III ,ho. ,obi< 5.1. n..r. ..... no diff.,...,.,... 

heno_ ,ho. I<'UOIIOl "n bo"", ~j>O' of rhino. (O""-.... y A,"OV A. F,.,. - 0. I. p - 0.960). 

110 ... · ....... u.. onoonol «>r<d ilfemlbrt>o ........ 1< ml ferml«One_ .... y A);OVA, F,.,. - 30. P 

< O-')Ol~ 

" 

J •• , , 
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. l""c";c~"~:":]"t·"::"=:"~;";:"~~"=;";·";:"~~"=c., .. 
...... ' , ., ..... ..r ., .... '" """"...." .... ,."' ..... ......- 6 .... k<nod ............ '" an ..... '" til< 

..- ..r uo/I",,'" .... <lor."", ,.., 00« ... .-- of .... r. .... k<n><! """" , .... obtM .... from 

.. 1kr<W ........ E""' ...... _ ....... 

Tolok '.J. ____ 1.,.,..." .... 0...0<I_"""' ....... 1oo«)_,..."...r.-. no 
",)"" i. 'K"'-'" ""-

".0' 
F ....... ('-"J 

.. " 
10.101 

' .n 
('-") 

Coidoky 

,~ 

(0.11) 
H I 
,0·"'1 

•• 
(0.'0) 
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IlIbi,. , rtl mpo. il io n . nd pnf.nn,. 

lru ... i,~ .. ""y .......... 6J lan' IFiS"", I.St or"'hich 17' ...... roveR<! bySoI iornI. 410,. by 

tall gra..and, I J'. by ilion gruoland and .-.•. N by wood<d J!IU'land. S' , by ri, ... ond 

m....to.dand 14~' bymi .. d rn~ .. """'" 

• • --- ---_ .. ..-0__ _ _. ___ __ _ 
o~~ ~ ___ n ____ ~_ 

F'P'" H , Iloh ... ...., of i,. .... ,~ duJy .... _·i .. m/fa ... '"<Cd"""" _, .... no....., ..... 
.... ~ ..... lo<aboo.of ....... I_"·< ...... _I "it". c ....... _I PaR. 

The .... 1tJ of ro_,ioml ... I)"is lOr _I habi ....... """ .,-.ilobiluy in .. tidy ..... ""'oj 

""IV'-'" tha, tho rhi ..... "",fen«l.-.noin Oobi .. " 0.'" <>then Ii .. ., - 18.6J. p q).OOII. 

I. The oro .. of >nraW bah .. , p",r"""" ... study .... lo,~ 1 , • .-'" ri,'<nne r....,. > ilion 

_1lond > .. U sr-Tand > ,,-ood<d ~ > m'er ' M n,..rb<d > Sol_ ,. built-up 

'"' 



f 
I 

1, Ibbito, P"'~ ord<r lOr cool dry ....... ~i , • .., - 16J-IJ. P <1l00I) ..... ri,-"';". 

ro..... ~ short ", ... Iand ~ Ian ~Iand ~....,oo«l ~Iand ~ riYff ond ri,..n.d ~ buil,­

LIP .... > Sal1Ore>L 

J. n.. po.r... .. n 0""" for hot dry ... "", ~i ".., - 1429. P <0.001) ~ tall ~m > 

short gnsslom > "''''''''' 10 ..... > "'ood<d ~ > m...- or:d m'_ ~ built-LIP .... > 

Sal !O.-.sL 

4, Domg """""""' .... pl'rl<r<n« (i ".., - lUl-I, P <lUI'i) onl ....... Tall grn>lom > 

ri,...-i". to .... > ""'" [nI>lom > m-.. md ri,_ > ~ood<d s,...lom > bu~-LIP .... > 

Salro ..... 

.- .-... -.~ .. 

M·_~_ M·_~·~_.· __ M' ___ ' ____ 'M_ 

F ........ , •. ~. ,""" 01 ", ... n __ .. _ by ~ ...... .-.bomod ,I '''' ,. --
i) Anno.1 bobital F"'f<rm« "ithiD «H"<"'" (91·~ """1 ... .-.ilobility or:d """' .... 

os UI<) (i ~ .. - 1~.l2. P <0.01) .. "» ilion ~ , Ian 1"""lom > "''"'''''' f."..., 

, m-.. md m,.rn.d > ....,00", ~ > Sal kust, 

i~ n.. I>ot dry .....,. p«f<orrno< ~i I'''' - 17.71. P <O.O'i1 ,,·..,in <OR hobito, n. IOU 

~od > short gnsslood > ,;,"""" ro ..... > m'" md rn..rn.d , ... <><><kd ~od 

> Sal fuf .... 

iii) CooI<kyl<U>llprrl<rm« «(i" .. - IU8,p<O.OI) ...... _ .. ofhot<ky ... !IOII. 

,~ 
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i 

n.. 1"10,'. indn [to'" • pn-f<mr< of obon ml .. II [!JU>b.nIl in , II xason ''''<pI roo! dry 

1<at<>/I fOf tall !!'Usb.nIl (Fil"'''' I. II). 

-

....... --~ ... - .... -.... -... ,. ... -.. · ...... __ .. __ ·_w .... 

F,_ ,. LI hl<l'o.d<. oloo-o,~ _1..1 x_'!Iob ....... r .. ""'" of oaoio-<>ol,U<d "" ... d.no,c 

""al ""_ boon .... 10 •• "" k...d ..... '""£'" .. CIoohon " • ....- p"",-

~ .. o nal dail)' nlonnlenl pallern 

M.1o rhino< moved "-"-'ll" 6.41 ~ O. Jl kIn'doy 12~ hours) wth 169 ~ 10 m "'''''ll'' hourly 

di>pla<emm in ,110 rool dry ............ 6.41 ~ 0.61 ~m'doy ..-ilk !10± 7J rn"""rd~ 

du~ II>< hoi dry >eason (Figure 1. 11 ifill 1. 111. n.. malo minos roo,...! roo .... II>< <I'ftIing 

.... IIoro.. ",,onil!ht romparod to other period> of the cl.y in.1I xa>onI (Figur< l J! &. 1.1J~ 



----I -I -• 0 ---• 
• . , • .. ,," " """ " .. " .. un "" --

FemaJ. rIIi""" mo,-,.j ~_06 '" 6.24 km'doy in cool dry"'!OR. 3.19 '" OJ! Un'day in "'" dry 

....,., .,.;1 J .11 '" OJ I km!day In """"""" n.. " .... 8" how1y dlSpla<.....,. .... , 169 ~ 10.12 

",'II in rool dry .. _ 1JJ.26 " 7.74 mill"", dry .. uon.OO 15-1.67" 39.77 m in monsoon 

(Fill"'" 11. 14 &: I~). Fomal< 1m,"""' ........ h,gh in "'" momlne (6:00- 7:00 ~l.nd ."...ng 
(19:00- moo In],n tho """"""" (FiB .... I. 11). In.11 JeU<>n>. mo,"""'" n . .. lat i" .. ly lush« 
In "" nigh! oompared .. day, .... (F ilJUI" l.l4. 1.ll &: 5. 16~ 

o;.,~ mo,'Od by mal< rltinos III 14 !»un ..... hl~ IIwI r..m.1< (T ""-''''r ANOV A. F,. ,,. -

28.].1. P < OJWI). Ther, ...... I lugtw mo,-.."...' ,n nighlll g,OO - 06:00) IlwI in doy (06:00-

IS:OO) r<lf boIh >ox.. (T~-o-w>y ASOYA, F,. '" - 6.53, P - 0.0191, Boo "'" roo ... .." .... did_ 

dlff« ~-iIh .....,.,.. lOr both .<x •• (T wo-..... y ANOVA, F~" - 1.39. P -cJ2J.6). 

'" 
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. . , . .. ,,"" "" .. ,, " .. . n" " .. --F ..... ,.j, A'~ too.I,""" .......... offmuol., ............... ~.....,.~ .... _d"""'. 
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-
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Discuss ion 

110m. nmg. 

• • • .. " •• D " " •• ., " " .. ., u ., .. -'-

Study ... """'" mol!".w,.n<! 'P'". I di>tribution ... fundarnmb.11<I under>land Iho d;w;t,u,iDO 

and abo~ of_I .. and "1' ...... ly u..ir popololion ""8"101",. j W."I! and GrWnm :>0(7). 

hob .. , ,.1«".".. <O<m\OIruty 1trUl"bIre (F~ .. 01. :>007~ and roo- oortS«\~ioo .,. ... I!ffiWIl, 

(Woodrofl< and GinoberJ! lOOO~ n.. <""'"'" """r gi,-.. . n odn >bout rt""" """'" rang< sou> in 
,~ 



"'" ""'""" of hob ... degn.dltion do.>< to .IIi""' .. "",,, ... n-. inl< ... tioo ~ on do .. roIlected 

by GPS radio .. Iem.try .... hod. E"i"", ... ro. md,,-iduol """" ~ <NCh Ii)"""""" .. 

diff ...... ,,,I .... and "lh • '''"''y of runn d'pon,hng on "'" 1"'"<111 orhomo "'"I!" utilinlioo 

and ""'!!" . OU fOr that pani<ular n.Ji,'iodwol (110m." al. 1990). s..mple . iz< >tIoquaoy .... b 

Iho .. -.d th," O,ft 90 Iocat;.,.., fOr 95', MCP ...... IIN!dcd " 'lh tbo VHF do .. lid ~-kile obout 3'10 

locatio", ... .,. ....dod ro. GPS oo..-nlood«l <lOU><! 10..00.1 rhino ~ u", .... (Fi!!"" 11)_ 

TIll. f,gur<"'21 hlSh<r than that (28 r, ... ) "!"'fled in ,n .... Ii<r ..ooy on "'" l8""'er ....... toomed 

rhinos (J .. ~"(i 19\11, Dinontein 200)~ I "",~ UJ<d 4 Joe ....... in N tooun fOr """" ""!!" 

.... Iym ,,·o;.,h io joutof..ble si ... n that .Hr.!!" """ __ of 4 _ 6 ~m'doy fi>r """"" 10 that 

b<twoft<Ilocatio", rhi ..... hz,-. lUff",;',. t .... to ho 1IIl},,·h<r. uhin the .. ho..,. '""8<. Sirre _ 

.11 reg;"'" of .n ..,imol', di"""""""' .... ....,""'-;Iy dw><\erized by tho wn< ""J!f<" of ........ 

'utoc<ofr<lat .. n (Oo!>orn< and Suo''''z_S<oan. 20021 .... g •• ingle imOOthing panm<t« ""'y 

"'ft_""""th in oom< reS ...... 1Il uD<i<mnooth in othen (Ilermon,., "'_ 200S~ FOO' "'" p ..... t 

_y th< "PJ'I"I'riot< r«lI>«d rrl<r<n« bond .. ·.Jth >QI r....J 10 0,(,0 propon ..... _ by roduc .. s to. 

re~ bond..-idth iust prio< to the PO"" "'here that ......... >wu to h;on<nt '" on "lelliot", 

No signil'l<.,.,~ on "'" """" ron!!", "Iboth leU. io.n mdiczlOr of ....... ", ... Iity "" 

"'" .. " ibbjlily of food pIa<f ........ r«-I ond ...... througb> ... the ~ar. Tho ho..,. mtg< ... .".te. 

i. my _y wer< ... _"lIy bi&J!<r thin to.""",,~!!<, reported by /n"."li (1'1\11) and 

Din=l<in (100)) ~ 0<1 "'" 5Iudy <.mod out dumS...-ly 1990s in tbo ...,.. .. OOy . ... 

110,,''''-'', "'" pr..m: kom< ""ll"' .. ·ere _ bi~ thin that "!"'fled lOr ... ,.-ly"introducN 

rII, ..... (J"' .... li (991) 10 Bartl .. N ....... I Pork in N"",I (Tobie H). J ... ""ti (1'1\11) ",!!"od that 

"'" 10 .. · populat ... dmoity.1Il low ""ilability of pm.. Iub .. " dono ....... by s....,,,,,,,,,, 
.,.,.,,,,,,,,,,,, ro. the bigg<'L' ho..,. IU!!", in BartI"'-

n. 



ToIok .... C~"'" 01 ""' ....... ""C<' I ..... ~ .... ba~ <01, ...... ;" ............ """ ",do 

.... ""'" _ .. _«I "" riu_;" CIoit .... ,,~ and _ . s. ,. """,I _ .. 1"""-

~I>OOJI (, ..... (''''''II , 
,- ..., 1° "'· __ 1 10."_1 --. - .- ~ .- - - - .-- " .h l.l I • .hII. .~ " ...... U .... , ....... ' Lb" " .''-'''.J , . ., " ........ '.n"", '-' .... '.h l.> ' .OhCl' U .... " ." I U I1.h '.' 

,~ ., OJ."'" '. ,.",., , .. ,., .. 
H ... ' 

,., ... , '-' .... "'.""OJ ...... U - , ...... , U"" ., 1.7" .• H <O.1 , ."". U ... , , ... 7. ' , .... ,., 
The signif"'''' one"""'" in "" homo ~ of ,hi"", <011101 to. du. to oorrtoined .rr.c" or 

101lo· .... ,S "" .... , i) The _I ..... lIemty of rhi_ ... d«1iMd in .... _yore, &om Il 

indi,'iodoak kill' (Din=I ... and rnc. 1991. llin<nIein 20011 .. co. 1 in<li,-jduah.~ at pr.-.... 

lor ",-..-.11 , ...... i,·. lltUdy ... (_ CbapI .. """I. With .... dN:fN!<d _101.", domily .... 

rhinos . 'I""'i ..... tan!!'" to 00CftI.-. r<>OIIfCft I. • . food ....... ariod ""' ... ( I(i .. · .. 1989. 

IUchlo..- "al. 1999. h ...... b I'I9SI. ;il The lIudy """ .... w"!!'A'" .... <rior."' .• chin"". 1lI 

hob .. , quality duo .. dryo"l! up of Onportonl n' .. boobes orwI .... lIo,,~ .. "" 00.-. hob ..... 

=mI )".' (N"""" S!lbodi. u~lishod """I: < ..... l"" in ~bnd <~ .... d"" .. plan, 

1U<Cft5"" (Nn.-c. unpoblisOod dllli. ariod 10..- ,,-.i!obili'y of p",f«m:I food pIam boco..,. of 

,\1""0'" .. ", ,,,,,dw in'· ........ , ... pm.. rhino hobib.ts (Sapm.. 1007. DNPWC 2009. Mwphy 

.. al. 2(11). Rm.o. """Id """"fun "'"" to """"""" ~ ~ to ... ,~ ",ff",;' .. ....,.,,.,,. 

rih," """ :un of ou< lor ....... ,oinS body rendit .... fur lifo bi>lofy ... g .. ('.8- Emsl;' 1999. 

R.iod .. al. 1OOJ. lubon II .. al. 20111. iiij 1Uu ..... uood .. obtain S% II> I J'" of""ir 01 ... from .... 

'S''',,'''''''' ""1" (lrlluli I m ), This "!'!"'flUou'Y of oIotaininS highly ... tn' ..... foo<h ... '-" 

loll by ,to. i .... I ....... or rhi ... proof 1""' .... r.nc. on .... Park _ .. "'" ,OOS (NTNC 

,,~Ii>hod d' ''1 ariod tho, ""'y ,,", .. compellod rh""", '" mo, .. funhor fur bon ... fongo"l! IfNI. 

i.) P""~r ,ilia!!". "'hicb "' ... imide ,I>< «rr< :un of .... porl. us ",,,,,,,,,led .. ,00-1 (DhIkaI 

"..J. 1011) tho, ... pro,-.dor:I orr._ 18 tm' of ~bnd. ond •• ",Iando '" rhinos of .... lIody 

...... This . nilabili' y of .... · "bu, dommaled by ""y ....,.".. ..... 1 ,"geIa'''' rommu""ies 

rould ... , .. "tr~'«l """" for r"",ging onrl """'" incr<a><d ho ... IUl!"~ no... r/ri"", .. , ... .-. 
....,. "" .... =1 by ,0. ' •• 0 "Ibgoo (Podompur 'n .... "",th I nd Sou ..... ,n ,to. northl...t ... y 

... ,~ <""'led "". di>po=.L ,.) I _, tho, l" ..... li I I'lllSI and Dinont.in (1OOJI """ low 

m 



,.", ...... of ionIio"" mo,dy _ on tho day I .... """"' ........ Ilrwgh VIlF ra<liol.1omouy lOr 

"""" fInl.!< ."imal'~ They ho, .. no< indOOed tho .gricultunJ oreall ...... by tho rh,,,,," in tho 

too .... ~ ... 1)"' ... Therefore. thei, too.,. .... !!" ... ""at .. 1Il1)" loa, .. bom IIIl1IIef thoc .... Iily. 

In tho <UrTmI "00)" tho .... of GPS roll. r ... ... 11 .. <OIIIi....,... monitomg d.au. in ...,h JeaO<I<I 

lOr dJ rt""". <'IIlNrhd thot "" Ioc ...... dal1 <>ptur<d .. format ... "" tho....a. """" 'lUll!'. 

Similar incremer:o "" tho home roo!!,,, of Ame.n bud ..... " ..... <toi""" with r"'l""'t to babitat 

qu.Jtyand """"111",,, denuy hils boftl rep>ned rn..,..hof. ."" ... Afri< ... For .umple: In the 

!J>Od hab"'t<. C"",,~)".OO Good ..... ~1'I8\I) r<pOf1«I """" ~ , iz< of 4.J - 14.3 lan' in 

NdIl ..... Sooth Ame. for block ,hi"",,_ Similarly. in moderato ................ Got,,,,,,,.M. (20IU) 

reponed 22<1 - 214 lan' ho ... ""!'<" fo< bbd !hi..,. in Etooho Nlliona] r .. k. N .... ib .. , 

M""",,-... in tho,...." hob .. " of DanwoIond. N .. ibia. blod rhino ho ... tug« .. ..., reporkd 

to .. ~~ lan' (Lout" 1'18-1). Similar ')1>< of ,~t .... on tho ho .... "'Ill!" .IZ< of tho ,,·hi,. 

rhlllOCfttl. (C ..... ""Iomo ......... ) 0'''''8 10 hob." qumy ..... """"Iatio<o dem.y ..... ~ilable 

in thor li ........ o: Umlololi.. Sooth Afri<o: 9 - I~ Un' (O..-en-Smok 19lIS). Grni Garno Part. 

Zunbo!>ew: 4 - 3J km' (RKhlo ... '" QI_ 1999). Um101o.z. Sooth Ame.: 6 - 66 Ian! ( \\'hit< '" QI. 

20(7). n....f<>r .. I <0",,_ " 'ilk my .. ' .... i,~ do ..... and f ..... """"'~t ..... ,"'-, tho inc ........ ' 

of tho ho"", ranges of rI""", on COon<u \02S influmo<od by muk'ple f><ton bu, high« 

ronIribut .... " '" ofbabital degJwIotoon ..... docre_ """"Iatio<o demily thon other ""'ton, 

Tho oi"",fl<>" home .... !!" o" .. bp """"'g "",leo ..... rem.1eo ~ thIt 11' ...... ont'_homod 

rhino. ,,-..-. "'" '~L 1Io, tho<. ..... . lliSh! """=y of I<'ml<ln1i _''''' """"'I! tho 

main. Di ...... "n (!(l(JJ~ J .. uli (1m) and Lourie (1978) Ioa,-. .1"" ",!",1I«l the non terriIorial 

_"iof Oft """'" in en.Von. 11.:. f.mons .150 1m ~I;"."'" on finding out tho <~ 

<>p><ily in Ch;""'1I. FOf rhi""", • hils...." .1"""')" boftl ......... «1 "", if fo>d ~ ond 

",-,,« ore """Ie in .. ppIy 'beynn confine _I, ... in ..... ,loan 1 Un' """' .... (Diroer>mn 

2OOJ _J ...... 1i 1995), 

Tho la<k of lign,f"" .. ,-.ri.aliofo in ,ho .. ,..", .. 1 """" ""II'" of both .. "". further IU~'" tho, 

tho """'~ II-.;...,il.y ........ __ " 'OR 1M .. or In< sub .. in ,ho .. Oldy area_ 



Ihbilal prtf.,..,a« 

A, u.. .. Oldy area .. , .• 1. OlIlIWlI pm<renc< for habib, n . nv..'1>1 ~ sfton ~nd ODd .. II 

~nd, Ri,,,,, ... foreot ..... 1""1<rnd dumg rool dry >nOOIL Th< .nraal ODd 0001 dry JeU<J<I 

I""f<rmoe for m-mn. forest oould ... due 10: i) rhino< . .... it<h 011 bro~ .. opec;" for fonging in 

.... i,... .nd ", .. ilobilily ofbro .. · ..... ~ highor i. , .. ri,-mn. """" (J".,...li 1995~""" ill dLrilg 

... iru< nig .... rhinos rommordy ..... . refull" tnlo u.. m· ... ; .. fu< ............ u.. ,old blo .. · .. g 

.,.;m, ODd fog .......... ~ .. open ~ ODd p,,,,iding f",,,,,obI. '",-~ '" 

rhinD>. T.D gruslond """ >hon ~ ....... 1""1<rnd during .." dry""" mDIttOOIl 1NJOII. 

Th< reatO<III for thD pret<..,.,. ,ould ... , i1 dun"l!. bo, dry .. ...,n ,ho .. II gr.o..Jand of Chitwon 

.. ~ ....... full of grem ~"'" . ft", ,ho • ...w buminS .1>1 ..... Ii.,. fonJl" for gnzen ...... 

bw .. iful in >OWly. SOni .... ..,.. u.. si .... 'ioo d"""l! u.. """"""" bee .... of~" .. mfo ll i,) 

rhinos "'" .... , ... ...".,..... opec;" ODd ....... If" ...... ~_ ... ODd m-"" f"" .. ~Ilo .. ·ing 

"'J'«;"lly dum8 hot dry ODd monsoon on><HI (1)"""'0'0 !OO)~ My ...... 1>0 ,onf"", lhi> .. 

0' .... 110'> of .... rt"oo loco' ....... -.,. ~'ilhin 1.8 kin d""""" of p<mIlII>'<f ....... ~ 

(Figw< n 10 'ho .. udy ""' .. moil fa''Of«l .. ~_ ......... io .. 11 graulond. ofP~ ond 

IUpti ri,.." • .-.. di ...... ing u.. _y ""'. from .... nuOpo"" "''''inS ""p" .II",-w ~Wn 

~I>I •. 

A, "" 00 ........ \oct ... ,,·.hin home ""j!<, rhinos P'<r.n.d >bun """ toJl gru>bnd. >mID .ll 

~ Th< " .. ilobili.,. of amp" foro!", ODd ",,'«....,.ruo for ..-. 110 .... ..,; in , ..... hab .. " 

""ross oJl -.ons <wid ... u.. main rNJOII for lh<ir I""r.m.c.. Rhi"", .... f ... ..ny ~l 

"-b .... domllW<d by So"' ........ """', . . ..... !hoi or. irll"""'''I!.i<d "-lIh lOO .. ic. of m....,,,. 

_(Lauri< 19711. J ....... 1i 1995, ~in!OO)l. 

SOnilarly. ro .. g:i"l!. path> of rhino< . bond pr<f<rmoe or.hort or IIlJ gruslond lI~llU[lhou' the 

yeM, For n.mpI<: """'" f"",god aptly In ,be .. II gr».bnd. dumg .." dry 0<a>0II ond IIIOMOOII 

.. , .......... lIIbJaanll .. 1 "'I'!'lyof rutritiou. food plarn due '" UftIoJ burning ond <>lof.lI. \\ltil< 

>hon g .... bndJt • .-....... _ during 0001 dry.....,., IS ,ho _ ... In .. II grusbl>l "",,'.,- ODd 

I><rom. ..... ..,. .. ond ....... thu ..... poJ.o&ab", Th< ohon _.Iond. '0'" maintained by tho 

o.ni"""" tIn>u[!h ri"""". l!fUill@tln>ugbuu"ho year (M,NouglllO<l 198-1. KMki " .1. !OOOl_ 

Son.. of the .. II ll .... bndo ~ . .." mollUln«! a!I >bon !!J3Hland .... t=l1' of """'"" ODd 

Ii,· ... oc~ u" I. lho """y ..... Such >bun ~ ~ .... p .. f<rr<d for forogins in rool dry 

m 



JnSOO b<caI .. of ""ilahility of ..... '1'''''''' thot on ... tritioo. and pobtabl< o.rn>«<lUl bj« 

..... t«l by .-,nuous d ... "~ (gruing). 

ThIs ftndinS highligh .. tho Onpon:u>;:. of.mn am .. II llD"'iands in the .II",-ial !1oOOpbin of 

O.ino ... to moinuin tho mi_.nd other depm.l .... o.rniu .... (0ddftI",,;. 20M). 11o~~-.., 

tho gn<>bnds in Clutvt·.n or< ~idly «III'· ..... B to -..rod_land and ..... k<> inf<>l«l by "" ... i,.. 

,,-...Is I ... ,I/,m ... -.-.."w (DSPWC 1009 . ... 'hapter I abo). On the <>thor bond, fir< 

manIIjlNIIftII on Choun ;, t..pbonrd ond lot. bumina (April.'MoYI of ~ ia romroon. u.. 
bumin!!' •• ~ .. it bums .. -.r)thing boc .... of high ImIper>tu ... ond .k<> ""y,hong< 

tho ..,.1 mocrobill ><Ii,it;... boc .... of int""'" rn . n.u.. ,.og<Utioo ",,«Won. in,,,.i,~ .. -..do. 

and tndi«nminal< burning ""y hi, .. load .. tho mhK1ioo and dogrodatioo of the!< pr« ..... 

~nd Oobi .... in the oMly ..... nd ru..,.""'" in N.".I T ... i. 5<;. .. ifl< DWIOS"""'''_ 

on "!'P1i.d r<'S<3I<h ( • . ~. Korki '" ~I. lOOO, P ..... ~L 1 m. LoImWhl 1989 am 1'1'1-11 """k! 
0.1p to 'mp<O'" the ="""" .. gf ~d.nd. ,n to. otully "'" .nd he..,. """""",tlOll gfm ..... 

and other ""ll"bt ........ IL 

D" ily rno H rn<nl 

Thi. ill • flHl romp.-.hm>i,·. GPS nodi<>-colbr b....:I Slndy on !!J"iter m .. _homod rhinDCfttl. thot 

ouily . 110"'«1 ..... col<ubt. hourly """ ...... nt potlml gf rhino> '" .11 ..-- .. ·itb good 

>=ocy. Tho ",,10 "",,-..:I .,ng« d~ (>6kmdoy) thon f<.malo (c.A .."ldlyl. Din ... ",,, 

(20031 .k<> '"""""" doily m'''~'' of rill"", III Chi ... "" that .. in I ... ~'ith thia ftndlllg. Th .. 

doUy """ . ...,.... po ..... of great ... oae_hornod rhinoceros w» .1"" limilu .. the "iIiI. rlunD. 

(C .... ""Iwri¥ .. " ..... 1 in Sooth AfricI "'h,,,h mo,...! 4 _ I kmdoy (o.-.n-Smilh 19&8). n..r. 
,,-.. no "''''1111 ,viatiM ,n doily mo,..,....,t of m,,.,. in O"'"n ,,·hid,.1>0 "'£l.I<"" loss 

""iab,lity on the . ... ,bhlity offOnJ!< ,.....",.. ond rill ... ""ross....om. M.I< minos I!'''''''UY 

u.p ""'~ to f,nd ...... and mo,"',n It> dom,no,." on tho ..... In to. s.-..ter o ... _homod 

rh"",. ""I< mating >Integ)' ill to OC<II)Iy the ""'" ~I pm.. hob ... and koop """" 

f<.mab ~'ithin it> homo ""l!" '" II .. "",."iu .... ing ~ Moting .... h ""'" Iioniliar milo 

ta ....... f<!IOn«l in ~'hil< rItintK (Wt." ... ~I. 20(7) am anKdolll .,-id.o;:", in my OIIIdy ..... 

aI!IO ""PI""'> this fllldinjl: .. the f""'Ios ...... fouDd ""ling "ith to. moSIliunililr do ........ ",,10 

of the ..... Ln "",It ,""'''' ... ).toot probobly the ",,10 m;"", ...... "", .. limB""'"' to "p"" the 

"""""CO rich I"'t<bes. """t marking w~hin the hDn>o ranI!" ond """"h,n8 for ["",10. thlt " .... 

'" 



in beol Mootly milo chi""" ., ... roo .. octi,.. du~ nishl> ""'" fcrnaJes '"' domino .. mlJo. do<. 

not .. ,-. .ny pmiaton and ni~h' """ ........ u. not.-.ct<d. Bu, ~ wilt. """'I cal,n 

mo,,..s .... rlumg ,ho nishl>.t:d r.,,<>re<l park _ .. ""''"' ..... "h "",id b<. pr<d.IO, • ."01"",, 

""'lOllY of _In. Bu, "" q""'''''' """'Ill to IIIS~·" "hy II>< ,hi",. "",,-..I 1m« on ni~hI ""'" 

,n doy? II iI ""'" probobIy relal<d .... Il10 Ioss~ .. ofpr«la'ion, l<ss t."nan_{,.1I>Od d",urbaocel. 

...t mild Ie"open.,"1n e>p«;'lIy dumg hot my .t:d monsoon ... "" .. !Or !Or>ging ,n ,ho nigh' 

Day ..... I<1IlpOI'I ...... in Ch.,.". ""rills hot and """"""" _ '<a<h 0',,,, Js'C Ih;r, ~"'" 

rogonS OIl ,ho Of><" grnaland •. Similar 'l .... of nigh, .... i,~ _"io< boo b<ro "!'Oned in blacl 

...t ~'h", ,I""". ,n A&ri ,n ~ to Ihmnal.IreOI (0..'""_",,,110 19&11). 

m 



CHAPTE R 6 

Demography of greater olle-horned rhhlocHO!i In Chltw~ n Nallonal 
Par k.. Nepal 

'" 



Inl reductlon 

InfomwiDn on ,he ~hi< ~ ~f ""'[IOh«bi>·o..,.nII olh« .m.nger<d 'l""'il"> ""' 

,"",0"" lOr oonoer.~ ... 1IWIO[I<I'I'1II .nII u....fo .. ""' ~f ,-.s/ of ... ·ildlif, b .. logiJl .. pori; 

...... gon ,nil <!e<;,ion "",ken. I'opub,ioo 8"'"th n ... ~f ""'ga_'''''"' P 1000 t g body 

.... ,~hli .... 10 ... ~ .. Iorg< <orni,,,,,, Of m«Iiwn Iiz<d _"..,.... (Aloss :>OOIL 

Similarly. ""by«! fi ..... ~, ~f <.IHog. IonS .. «birth ...... ~I , nil 0'"" ~ffip< .. S it I to"", hind"" 

~id popull'IO<I [!Il>"thi of .boo< !IpOC'" (O ... eI>-S""tIl 1m, Moo> 1001). Mono,. ... Iocol,,.d 

diotribu .... of __ ;-'.""" "" ... ,·ily frll'J""IO«I hllllWl-dominate<l iInds<'I'<" "iLb low 

""mben, co .. i"""" . pNClung P"""""" ,lid hobill. d.[ndItion d ... to ill ... ,;, .. spocil"> in , .. 

=<nt de<ad.! ho,~ further 10,,· .. 0<1 the populi .... p<r~ of ..... '1""';" m most hob ... ~ 

I" on iooll.<d populotion. lJrO"th ... , II1II iii'" """' .... OR d<term<O<d by 'll" spocifl< "",-i,.,l 

II1II bioth "' . ... Theoe ""W>IOO co."ll" o,~ limo ,,·ith ....,..., to hobill. d)"""'n oomp<Ii.ion. 

pral ..... ",'eMi' y. di ...... ,lid human ondllCod mortalitil"> (Sibly II1II 11o,"" :>0(2). 

Moga_i,,,,,,, heo.g "K_ .. 1<cted" ,heir ~hi<~ ... "" ,nflu...,«1 by popub'i.oa 

_oy (o..-.n-Smith Im~ Dmol.y d.p«id<nl ~ monoJj'y II1II dt!p<f5>l ... 

rorupiruoou in Iorg< """"",I> (Fo,,·1<r 1981) . Declin'ng"""'''''' ho,.. oIto ..." ",10.«1., 

rNuct ... ,n rl'fI"I'h>c""" "''''. ,<duction ,n jllwllile ,lid odu~ ",,,,,-.1 (TrimbJ.".1. 2009L 

TIter.ro... ~hic ~ ... OR Onpo-rtan' ~ .. 10 he cloo<ly monilond to IUSUUI 

.he long term ,x,nS<fn,i.oa.1id ITWII!!""""" of.he .. "",,,"~ 

Sin;:.,.ho tI\i",. in CIt ...... hod "Iid_ I p<>pII!.toien l>o,,1e no<l durillg 1960s (c,"- 100 

ond"idUlIll in 1966; La""" 1918~ ther, ;. ''''~)'lI I chon« of """if""", ... of 10..- popubtioo 

8"'''.th. ,..,mood i .. «birth .. ..,,,I.nII flrsl 'I!" of col,ing. A~lK>ugh rhioos m Chnu " .... 

"'1""'«1 10 ho,~ ~"gh "'''''')l!'''"y (om..:",m ond M<C~un 1990. bcl»lle ".1. 2(11), 

thIS may .. ,~ '-n reducod .... historic . imo. R"""",ly. """"'.«1 hob ... ~" ..... 'Iroogh 

~id ."'IUoo of M,o"w," .... ""'tIoo. ond '-.g«a.ion succ ... ions in lite p ..... <t.:no hilt .... 0.. 

bren suspo<.<d 10 ha, .. "'l!"i,~ itnparu 011 rh,no p<>pIIb,io" iD Chi" ... " (DSPWC 2009. Mutpby 

"QI. 2(11). Th<r<fo ... thet-. • .-.. I poni".,. ....d of long '<rm ITlDIIiIoring of rbinoo 10 gain lID 

lInder>Widing of the .. domogrIpItl< ~'" for od'I"i'-' """""~ ... OWlIlJI'II'O". 

To ""';.\~ til" objKIiw. an Ilidivi<!1IIl ..... "y based (ID-bosoed) ...... ,,'. m'l» mon •• >I'iIls 

' )">I<m u, ",i'tat«! by tho""( of lOOS ;., s..unho ... bpoptll ...... ntl other 10..- popubtioo 
m 



lImooy ..... of Cbirv.u. This "",nitori"l! ' )'l<1IlIOg<W< ~ilh long ' '''''' dota 0<\ rlIino c ....... 

ond rorord of monalily .110-....1 "" 10 .... 1)7' tho ~I< ~ ... of rhinos "'i!h 

rnoonob~ """,~y. In !hi. <hopI<r, d<m>_hio< parame1<n of rftino. ho, .. boen discu....! ond 

..... furtt..r ~ ~·ith P"''''iDu, "udia Thr ftnding< of 111 .. <hap'''' ... of """"""'" 

onporunce for N<paI and , bev.'1!or< 10 furthor enbo"", ' 0"'" "' .... rul;.". orwI rno .. gomonI 

"'I"'"Uy Ii""" rhinos ... foc nS ... .,. looming IlRau from po.dong ond .1"," inl .... i,·~ spoc;", 

M~llIods 

Fkkl ",,,hod for Indi,-idua l id~ntinn tion of rh in ... 

In tho b<-g'MI"l! of l~. "'ikl li!< I«hniciolll ond 1!"""'_1OOIl" ...... tn.""" <>n IO-bur<! rtuno 

monitoring IUing tho IUCN A.ion Rhino Sp«ioliot Group ""r<dilod """'" (lUCN AIRS(; 

lOO9~ C"",urn1llly, • , y,",m of in.....,.; ... rh,no """'_g In Ito. po.d,ing pr_ m:I low 

lImoity _lal ... Ii ... ..-as or! up. Thr ""no motlI"""'S Inm. ~ ..... oquopp«i "" iIlo dil! ital 

<amon.. binocular. r .. kI bo[l. owilirdiud f .. kI dob ohoot IFi[!ll" 6.2) and cop';, ... lrpho ... io< 

jun~t. cru;", C ..... liud dota "' ..... ns. ~Wllty oontrol onol .my ilO<> "" ... ndord ootq>U"'­

",fty, .... (Sight insBa><. Fi[!ll'" 63) ~~ ai>o .. , up" SaurW......,h """,. ~-to.r. I ... -as 

t.>d,ns Ito. """",,h I""J!WI'- SLX IIIONIonnJ! bloc .. """ or! up .... ithin 200 lan' ...... i ... study 

.... of SaL9ho. MOIl rhillOl or< iIImIiftod indindu.lly fi-om ... -.11 r=>gnized f ...... ", "",h .. 

hom oJoapes. fold.! m:I body mar .. jU. '" 1918. Dtt.muin.nd Pric. 1991. Figure 6, I), I ho"e 

beo<o monitori!o~ , h,,,,," by tndll'i.dual iIImI,&.tiM 0<\. mo«hly '-" In Ito. mody .... f"" J>OII l 

), .. n O~ _ 1011). MQ~." ond..ruo. ~ikll if. loehnic ..... from S.ionol Tnt>I fOr S . ..... 

C"""" ... .,., (~TNC) and trun<d put pm<'_1C<HII> rouiftly...,.,h onol ",onI indi ... luoi m""", 
i • • gi,'''' blocb ,,·ho .. prof,t. protooo l ..,iudeo full body pho\ognplol highlighli"ll 

d"""i'"ioblng <borxt..-iotic~ "'. '80 .nd i<ofomw"", oI>out iocot.".. orwI :moe",..! ml"'" 

(Am, . .. aI_ 2006), r .... """"" ""'mly _Its. do not ho,-, ....Jily rooogninbk f ....... , 

110""..". ""'" """"illlt, only 1 _ I .. Df 011 lighling< .nd ""n indi,iduol< ...... dioti<ol"'''Oed 

from <>tI...--. by 'h<~ Joe""",.nd ru80 ""_ .. ~·.II .. from oaociolod id ... iftod rIoin<>< This 

i ... ",;. .. and ",<mi, .. """"""in!! .110-....1 kno...-ing individu.1 rhino, l)pi<:ol group "ze . ... orwI 

'80 romposit ........ mb« Dfblrtlto. nurnb<r of deadto. ,.,,,,,"'1<'"'' o<li"iI;". 'I!" .. fnt "lying. 

n. 



irRrbinh i .. en~l or-.! so funIL AddilionoUy. I odu~ fb i"", ~ ..... ,odi0-r04 ....... in tho same ...... 

.... hrh mod< monitoring furtt..r .... y. 

F,_ ~.'- _ <_ "" ...... 1iaI ~"k ...... ""Y~y body ......... -.., b ........ a) ......... 

r.. .... '" l>ono. ~,_ tip _ ............. '" .... I.ly ....... boOy -.. ..... ,. odm!;fy_ 

-<..- ---~ -v _ -- .. ,,_.-

F,_ ~.l_ A .................. ron. 61 .... ;. by wild!;,.. ''''_;. "'" 6dd. Tho 6dd , ..... oak • 
....- _ fill ,. " .. "" ...... ,1000 ... ..-n..l '" "",,01 ___ ' .. m "" _ ..,. ,. 

"" .-S,~ _" .......... , ... ,.; ..... rlu ........ """"Ii ... '..m;nno>l by,.. ...... tboo 
.-..d ... "" _ .,..._ 

'" 



F' .... "'J. 10. " ...... """ olS~ .. hI<" "" ... ___ ."' .......... , •• '1} 
__ ol rio_ ,. a. ... -. 

SlaS" ..,..-if'" ...... 1 .00 JPOlI "",i,..1 ~liIyofrhinoo ........ ima'ool Ihroogh • Uoo"n-f ... 

rnodollSkllski <t.I. 10011" I'ro~ MARK ( \\'h'" and lIomtnm 1999) .... B 'bo ... ~ 

.my ""'ign {PoUod <I ul. 198\1: Ib) ... -.ro <t .1. 1OO1~ The f.1< or.",. chiD> -""21 Uoo-"ll in ,bo 

_y"" ,m.ugh ...... i,~ morIiooring and li>efef<ore thi.l«lIniq .. un bo"oed .,.ilb «rtairo:y 

and ~Iy. I I!fO'o'!'Od """"" ...... ;,,00., of Ii>< rb ..... i"" """, int"",,I. of 4 rnonIho 

each and < ... ,ool • li,~-<Ieod maim "Me '10' ...... .n. ,n<!ividull 1,,-..1 """"gh .n. ,,",,,,,L 

'1 r ...... .n. u..J"'idual died during the i ..... -.I and '00' ...... «r>OOn"l! the u..Ji,'iduo.l (-.."", 

" .. n~ _,.n. """ Cooch ond Wbi,. 200II1. Rh ..... monitoe..! Iori". adulthood. ond tho, 

li,-..I IonS ",,,,,gh 10 ""Of ,bo .,,,t "'!l' du • . ,,= ,,,,,I.ded ,n .11 'l'Propnal< ""ll" d . .... "'ilb 

.n. """"1'""" 1hI' ""'i,-.I "', .. in dill ..... 'I!" <w... of In ","mil .,"" i~. I 

... ",,.tool ""'k rhino 5!If"" .. 1 by mon.on"l! IJ adull (~7 ~ '8') rb" ... (I radi>-oolbrod ond 

41 non-rollared but i-.di .... h .. Uy Uoo"'D1. ,.",nilo .nd subodok (I - 7 )NR) su",.-.I by 

monitonns n rh ..... and _ <>1 ..... (~I r- '!!"I sun'i, .. ) by monll ..... S 12 rOinoo.~ ... 

of >mill >amjlle.iu and "'" <Web dill ... "". "" Ii>< "",i,,,I.,,,, 'l'" of on< )nI". 1,lIWfied 

onIytl..-.e.1!" " .. "" .... for .n. .... lyoiL 

'" 



I .100 ... i""," <ou~if", rn<>rUlity U1ing I""l'f2IIl MICRO.\IORT (JIo"'y u><l F.11<r 19lIlJ 

OfoonlinS to !be total _ of monlkrilg dol" .m d .. th of monitor..J rhinot Ofcurmg in !be 

, .. ..,,,1 eo,.....,j (T_ u><l Rong>lad 1914). Morulity """ dislingui.to.d ... ith« nol.",1 or 

poKhing in ..... ofoduJ" ODd ..t..dulb ..-hilo in ",h ... it n • • ithor duo .. lig<'l' pred.>1",. Of we 

'" .. f ... ",ide. I ge ..... ted 91 .. <OIItidr""" inl..,,,1s "" ",,,·i, .. 1 ",teo IZor 1010): non­

o'ffioppinB <I)nflll<n« iMen .. 1s on sum,..1 ... ,""' .. ~ .... cortUde.-ed JignifocantlydifT ....... 

G .... up o"", ,,,,,,itio n In d on r.llio 

I .oed Sl] opportuni!ti< rhino . ighlinl!' across Cbito. .. n NaI ..... 1 P .... lOll HI <ighho[ll in 

SaUrIDo subpoJM.lLl' "," '" d<Wc< Sfoup ""~'"'" ODd .. x """,, Thet-. ~"" , ~il"y of 

_ling indi,-iduili mort thon ~ ODd theref"", I l ingJ. """PI. ""'-'y ..-ith ",,10< ...... , 

rnod<1 "''2I • ..d '" oompul< !be >dui: '" <>1", ODd row calf ,II", {Sbbti <1 al . .!OM~ 

Ag. of first o~h'in g and Intrr b irth in lt .,".1 

I o __ ly mon.""'" 6 1Ubodui: k-mak rh,,,,,,, fOf _ I yean ~'OOI< 'll" "''11 """'11 '" lind OIl' 
,he r, .... 'I!< of coh'mg In !be Sa~ ... bpopullliooll, S,miwly. I monoo«<l II 10""",. >du ll 

r.m.J. (4 00i0-r0u.r.d) rhi,.,. '" detec' tho ... <rbo-th ........ 1 b!be ..... porxxl. MII .. S dol< 

ODd ....... In - 111~"'" obo rr«H<i«l UId folio ... ·'" UIl,il...,.. binlL I,K<II<I«l mornh .. is< 

r«onb of .. -..y ...... bint. "",,,,,rRre<! in Chi ... ~ Nllional Pori; tn - ~~, 16 in Sa~ 

1Ubpopu1liion. ODd 28 in other pam) to """'" >N>OftI~'y of "",'InS. 

Morll lil ~' Inl l~·. i. 

0.. '" .. ,,,,,,"-. polrOlling. OIlf!Oilll! rrsnn-h ,DiI """;lOring O<Ii" i,;" roriIinod ... ·dh !be wI!< 

body lIZ< of rh j"", ""'" rII,,,,, """""' .......... ",onIed. ['-..y rnino <2I<"aI> diJoo,.....,j ~2S 

."""inf<) by • •. ...,;,..,;", lDii I l""'-rnorIem '"P"" "';'mitt<d. no. ofT","1 .-.ro<ds II pm 
Oeadquart<rlofChil:Jr2n UId ,~Upt 1I!be.-...ar<h ""I0Il of ~ThC in Sa.""'_ .... 

1998 ODd 2012 ....... ro~iled lOll .... Iyud .. und<nw>d ..., <'> .... of morta~'y. 

In tho ,"Iemi,~ !tudy ... I 11m quite ,,"rr tho, I pidN up ... -..y bnh ond """""'yof rII"",. 

bocaI", of inlonsil .. ~h in each po" h on I ... ·eelly bam. Aloo. in lhe in ..... i,~ .. udy ..... 

the« ....... "'-.. 60 copl;.. ... Iop"'''' """ , Iolll! .... ith ...,~ k<ep<n .isil diff<re .. pole"" b 

gruing. T ",inod no"'re guid ...... ilh their ~ .J.o ,-ili! ""' .. of,)" po,rn.. ",!!"lIrly .. jUll~1o 
m 



...... k .. i.hin .he natio .. 1 Pork is ,Ikr<o-.d lOr guid .. UId ,,,,iton. Any i .... ."ing ob,e,n.ion lik. 

, new blrtb or do"b ... » r.port<d by.lepl ... 11 ...".,. ond too"" guide> 10 the Por\; ,"thor.;.. Of 

NTNC off.,.. There1Ore_ there .. ~ , 'err 10 .. prob>bili.y of not prlins "P the ""y motUl ity or 

births of rhil»O in the ...... 

Popu luion Ir~nd .nal~·. i ' 

I u>e<l pul'ishod do .. Irom the ""no <:OU!D 10 compute the rnlized <31. of in=ue jrl ........... 

1966 u:d 2000 (gro .... S pIwo<). 1001 u:d.'OO5 ldec=si"l! po...~.'OO5 u:d 1011 (incrn>iJ\g 

p_). N,,,,,,,I ~ tnMformed JIOIIUlotioo .................. ~ 'I!""'" Yeln 10 «>mplte, 

jC""Shley 1977, Sb.Ioki " ~1. 20(5). S~ rhino """,", in N<pIlIr< don< witb I Jar!!" rllort 

ro,·.nng ...... rh,no hob .. " .... ns ,he ....... methodolol!)' l.~. _I block COlI" Irom the 

.Iq>hlrt. ba<k (b ..... il methodctlol!)' ... c~'" 2el hel;"'. tho. "oe of the do .. Irom the 

p~i<Hu rouru .. , .. liIbIe utde. ofpoprb'ioo wr.I .. jotstifled. 

Cornpar;"'n of d<mogfOphk paran' rT .... ,,·i.h prr-'Io u, IIudln 

All the d"""'l!J"Phic ~ I rerorded and .... I)ZOO ... ,... rorq>ored ... ·rth .... p .. ,..; .... 

IIUdies <arried OIl' by DiDeme in j.'OO)) and lou';' 11978 ~ 

Rl'S uIIS 

Age ond.n fOtio 

Ae", .. On .... N" ..... I Pork, .. , ... io Ikmolo ; malo) itt III "I!" cl . .. ~ 1.22" 0.011 I<hr~ 

.. x IfmIlrlo ; molo) ... io """ 114 ~ 0.1 4, u:d calf ro ...... io was 0.60 HI.05. 

In the inl"";",ly _ied s...rw subpoporlotion. on .. ,io (kmolc ; "",10) itt In ''''' d ... n. 

I. I) ± 0.20, adu~ ........ If ....... ; malo) ..... 1. 12 ~ 014 u:d "If : row ,,'io ..... 0.68 ~ 0. 17. 

A .... I ....... i, .. 1 .. ,. for)<XIng " If « I )_) .. » 0.69 ± 0.14 .... ·hilo iI was 0.98 ± 0.01 lOr 

" ,uilo 100 subadults j I - 7 )nIlI) ond 0.977 ~ 0.01 lor odorlts (> 7 )nIlI1. Spart ",,,,i,.1 lor 

jot'~nilo and IUb.>dt!Its ~'" 0.91 ± O.OJ. ond " ... as Ojl ± 0.0) roo- odorl ... I . ... "o.d lOla! bf. """ 

of rt.:r.os IS II ~ ... itt .he .. ild lor ""'" ...... ,,,1 .... IY" .. baoed on the r«Otd. of _n.io .. 

m 



mad< in Chi ... ~. C,lf "'''';',,1 ro .. w>. f<>Un<! sisnif."".ly 10 .. . lIon p",·iou. 1y "!"'fI«I by 

I)jnomein Ind rno. (1991) and ~n. (197~~ 11"",-.,'''' ""' .. ",i,,,1 of odulb and JIlbaWlb 

.. _~Ie. 

C ..... ope<ifl< m<>rtalily in the ",,1,-.. ..... ~.46 (SI: 0.19)% by'i!!,," pr<do.ion.oo 8.9 (SE 0.]61'. 

by infan.icodal ... 1<. Similarly. moftIlity Oft .. badulb by _bing .. '" IA (SE 0.0002-,. .. 

Annu.1 mol1.llily"" adult.,..-.. 2. 14 (0.0001 )'> by _h'ng and 2.14 (0.0001 )'> by old ope. 

Ag. of n rst . ah·lng. intrrbirth Int • ..-a1 and birth ""amn 

Tho 'j!< of r~. <lhing I>ng«! from J.I ID 9A )<In go"illl! """'F ' F off .... ""Hng I. - 8) " 

8.(()± OJ1 l"'1l1 

A,'<fOil" .. erbinh .""",-.J (n - II) u. f<>Un<! .j.l,!1.2 " 3.1>4 ommhs. Tho IongesI ,",.mirth 
"""'II p<'riod ...:ood<d ..... ~~ months and JIoon .... .-.. n months. Tho JIoon dur.o,IOIl >oW< 

oIo ... ""d • .-hen motIoen lost the ;, ""hn to . i~ p.-.darion. and inf ... i<itW malo. J. sud! <n •. 

r.m.1es w .... ~-.d to ..... "'ilhin ~ montIoo of the coJ,-es deoth and u..mith ;"",,,1 ~ .... 22 

to 24 ommhs (N -2~ 

I """nl<d .\4 ..... binlto of rltim ""I,,.. I<rotS .11 _ n..r. .. -.. "" d.fi...,j ........ Ioy io< 

the birth (i - 2. df - 1. P - 0.367: Krusbl W.llH OII<_" " y ANOVA). 11" ... ,·<1'. thet-< ..... >li[thl 

lml...,y of moR births dumg the """"""" (July - Augu>l) and the roo! dry __ U"'""I)'­

F<bruaryillwo other montIoo (F¥ur< Uf. 

m 
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F ..... 0 .• . . '>IoodoIy .. '"." of c. hi .. to,. ...... "'ch"'u ,. . ..... 1 p""' • ..."..w to - ... , .... ~ .... 

1<D .... 'OI! 

Popubrion ' ,..,nd 

The rhi", popuL>lioo in ChO"u .... fl..,tu.,<d mar .... ly • ..;th....,..,' 10 I .... (Fi[lll" 6.'1 ) n.. 
,..liz< ... ~orincrN!< t rl ..... O_OStP - 0,(16, R' - O.91t--"" 1966ond!oo() in Ch" nn. n.. 
rnlizod ,." of <i«rn>< (r) n. 0.076 .......... 1000 om 2OO:l . II" ....... "'. u.. ",..,.11 popublioo 

ko •• golll lnOfUJOd !!J><Iually ID nrar •• ftJnnof pnI; .... -.1 .. "k r - 0.1»1 ( p - 0.15. R' - 0.<).4) 

. ft ... 2005 

,,. 
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A""~ on ... Ii<> in Ch""u ""» bind f ....... biao<d " 'hich ..... . 00 "l""'0<l in IIf<'ioou Jtl>d ... 

(Lour .. 1978, o.n.... .. n . nd rno. 1991 ~ s.om. ofth< d<mognphic pornne<en ....... SIIIlilar ... ~h 

th< .. "udin in ,'" s.ww subpoo;>ula1ion bon ....... ... ..., """" ",,'mb" diff ... ...,.. (rob!< 

6,1). (Ib ••• y«l diff ... ..,... .. ..." ,) Inc..,..... III th< ""' .. propon .... III , '" od"~ _.,. of 

I"'!"'b,ion. ii) Sl ighl in"''''''nI,n inlCfbiI'1h inl,," .. I.nd 'l!" of f .... ClI,.,ng. ii i) Hi~h "",lUIit}' 

of .. I, ... cOlTlpll'<'ll'o ",",iou. Mud .... and i.) no. Souraho .. bpoo;>uLation hood "'j!>'iy. J!NYItlI 

__ lOO!I and 1010 buI .11<-< """' .... conlroi OIl """,,hin~ ,n lOl l and lOll th< InC.......,' 
"', .... ,hlng«! in10 JIO>i"" "·h,,h ...... Iisttly bo 1hIn p ...... ;"", Mud,.. (T "" .. 6J~ 

,l;ff<r.- ....... 

.... .... , ..... ,' DI-. ...... 
Do_ ......... _ .... • ,,'''''''71, 

i ll". .....·1'" ' • 
•• s ...... , ........ ,.11 .. 
c .. L ...... .- o ... ho 11 .. "" ." 
• ...... i f ., I.Iho.>II L," U! 

~- ...... ",""", .. I.Iho.!< L" I.9J 

' ·;nI_ol" .hq '.00 ••. " Uj " ,,,,,_ ... ,,,-.1.-",. .9.h!.1< .. " 
ADoDoI ~f ~., .. JO ~ ,. H ., A_ -. """""iI, .. LhO.OC' ! .! U 

ADnooo' ...... ma •• h., ·~ H.O.! H " 
• ..-.- gowtIo ... I' ) '" J.! .. Ho .. 

" ., .. 111 ( 1!I'''u .~~ 

.. • .... i f ., Uho.OII L" U! 

c .. L ..... .- 0.6 , 0 ." .... , D.I! 

P ...... ioo ...... 1b_") ,, " .. .. 
......... ......,. "'" '*- ........... !OOII .. >III!; 00...--. .. I"n«, , .. , , ..... donr .... _ .... , .... 

.. , ..... '--'-'''91 .................. _ 19,. .. 1911 

'" 



Qu<st ..... on ...... hy , ..... diITo<.rr. . ........ -''«1 in ,ho Sour>ha .. bpopolarioo; .... hi .. ,ho 

o ..... lI_lat.,., iD au ... ..,. ... ..,rN"" in tho ""m!)'Nl'- Tho diff<-rrn<n 0 ........... """' 

mI)' b. d ••• ," il Sa."'" subpopolation ....... lhrwgh .n in<h",rimi".t< I"*'hlO8 1'fl'S'""' 

__ 2001 ond ,001 in .. ·IUoh .... y b. more "'"It kino ........... poaohed 'h," YnUhod in "" 

'''''rN'''' male proportion in the oduk ..."ion. iil 1"""lU«! lill<' populali.oft. 50 Indi,'ioduu in 

19'I!I (Smith " .1. I91'S)., 121 in 1010 ("-10 ,, <>I. 2009~ in Chit...-~ 1'1 ...... 1 Port ""'y bo," 

. ""od ~ p«dation "" the mino n !> .... On the olhn- bond. ir>;:rN"" oduk mol. 

proponion mly bo,~ roroributod ., """" tnmpIing of ....... born cu,. ... In <as< of Sa~ 

JUbpopuIoI""'- both co .... ""'" oqu.>Ily ~ .. .,.. of ~ reoordtd (bft" . ...., 1010 '" 121 ",If 

monalitir. (. 11 ....... < 4morohs old) 1....,. prodotod by 'i[lffil and 1 ~.",. tIompiod by moles. 

n.er.ro... the<. ..... hlSh """"'Iity of ",, 1,-.. 1!wI ",boduk> ond odult>. Tho r<UOII for 100.' 

wn;, .. 1 of >dul .. ,hon ",bodub coukJ b< ~ of ~1I'l! Pfl"H'I"'. Iloc...,. of the ir bJI!I!'f 

born oiz<o >d.I ..... =- """" PI"'" to poaohinS ,boD 1Uboduk>. Similorly. b<c"" .. of low 

_la,ion _.y tnIn>p«;f", figh' "latod mor\al~ ... ....,. ,100 .... "" ,ho ... b","l .. In the 

stt>dy amt. In 00_. F.m... ... . 1. (:>011 ) """ned 1IIgh« """",lil y"" ,ho ",bodul .. dwt 

cia, ... ond "'"Ito In bIaok ml".,." ((nill'f Notional Pork Sooth AInco. Subodulu hod Io~_ 

wn;, .. l "'hich ""'" likely "",h tlwwgh oociol,nterxt""'" .. )0\108 dHpeHing Ind""""",, ""'y 

onoounleT old..- indi,·id .. 11 """" ofl<on (F.m.r. .. . 1. 1011 ~ Bu, in Sour>ha IIIbpopola'ion ,ho 

ouboduk> ~ .... iourd d"P<"i08 mI.um ... of:>O km (oast Of ...... ) from the. mothor". "'" homo 

WlgelrNS. 

110 .. ·,,·«. in the o,-moU rlIi ... populatioo of (I,l"'"" 1'1 ....... 1 Port ,ho _nion. of f"""," i. 

comp>n,~ .. ly _ th:r.D p"'·iDwtly report..! (T"" 6. I) ond ,100 tho c.lf . row rabo (0.60) "'" 

..... Ia<tory. Similu pon..--o on the domo[nllilic ponemo bo,', !>eon """ntd .. ,ho l"" ... -mg 

_ la, ..... of "'h,,, .nd bla<k rlIi .... '" A&i<a. for .umpir. 'ge of fnl ",,1'-'08 H ~ 

IIterblflh m'Oful of 1 ., 6 Y'on iD "'hit< rlIillOl (Rxhlow and Bu ,ll'f 1998) ond '8" of flHl 

coI,-iDS 6.1 )">B. irRfb'.rth inlen .. 1 of 1.7 )"af' in bla<k mi"", (li nd" .... ond And""", 19&)) 

t,,, ....... ,."onIod. 

TIler. "'" no """if", I<IIlpOrU po1lem iD tho di>lributiott of buths. Mo.dy .. _lily of b.-tlt 

OC<Un .. highly ."",,,,,,1 .n'·~~ A..,.." ... lily • • """"''«I In o.n....., .. pmwil)' duo ., 

tllSh t-..oIIfC< ,,..ilabili,y 'hrooghout the J"aI" iD tti~hJy produn,,' •• 1 ... ",,1 floodplo .... Tho """II 

". 



f .~ r l if} J f ~, [ 
I ~,l~ j .. ..,; 
~' t l ~ ~ ~ 5' ~ ~ ~ 
~~ ..... -~",-~~~ ,'·"= .. Pq ~!i"~'~a.§::...i[. 
~- l i ~, I ~ i r - ~ ~' 
~81~[~1~f~~ 
s:-' ~ r~ ic 3 ''<'~~'~' 
f ~ ~ t i § ~ ~ ~ 5' i 
~Il if '~= 5'~ii"a.i ~ 
'~:~nH'p 
"·~,'d~.·" """ 'it, 
l~iHHHH 
H·q{.~~ .. 
~~fr;!ljll~ ""fla.g ... 
8 l :;S l~f~i{ 
f_~~!!~~, ~ ~:, ., • . •• ~q,; 
~~..,~~![1~~1 

5i il~ ~~~ s;' (;:8;" 

"l,nuP', ~n~iqu 
l'~. "'El-~. ~ ~ ~e-~ ii" 

r f ~ 5' ~ ~ • ~ ,ili~i , ~,><.,~ . ~. 
~~tl~~~'~1Ij~tf"f 
~~~f~[l~~~ ~ !rl~~f 
~! P,j r~' ~~"",, 
g: ~ i l ~ ~' ~ ~' ~ ~ ~ J l ! a ~ 
;. re:i i f ~- ~ [~ti ~ ~ f ~ 
03~"'§!'~ ';.' ~"! - i.! .,... ~ 0!f "" 
i .. ,qO,!~,·t8' 
nH!.!~U~' iii i 
nf'H~f~i .dp 
15>i~'.:l'i~-~ a.ltitl ~5 
, i[' _,<i! ':O.! lId 
~ 1 ~ ~ ~ , if] i ~ !' II , ~ r " = 
~tll!;I!r!iilr!J . ,l~~~'" ~ rr-:'~~1,; 
~ll ~~,~;-:1 g'~i~~~~ 
~ ~~i[~!~il: ' ~' ~':O'Ii-~ 
"'-" ,,~- ~'j" "~~'.op ~.,o • 
~ " ~~~ " ~-el' iiJ: i :::> "''''S-i!.3$~S~~~~ 
.0 ~ i ~ t [ ~ i s- ~ i';j ~ ~ f ~ 

~.1 
q 
~ ! , . 
1 ~ • I I 
H 

i 
~ 

I 
~ 
• • , 

t , 

f 



~. of rhinos ...J "'" fn! .rr.n ~ "",niks,cd '"' doc",ased Iocol populo';"" d.,.,ily_ 

Thi. ,ndi<>! .. that i f 0<1 ..... 10 romoI and "'""'[I< .II,lao;. -"'ollw .... "'" .. ~ .. ,n • 

...."inSNI .... y • moy od'~y .fT«, ott... ~ ~. of rhinos •• nil 

n.er.ro.., "",",in ..... oronikrilB of It.. ~'" panm<ten of rhi"", and ""ion> 10 rootrol 

...J 1IWIOl'" Mm..", _roollw in,....,... ore of inlmffioe importon« Ib.-Iooil-Iefm """""'~ 

nw>II gem«< of rhinos .. CIoio:-nro coorurmoly w'oh poachinS oomoI_ 

,. 



CHAPTER 7 

EfJ~cl of In \'a s l\'~ Mi/;""i" ",iCT""''''' on g reat ~r on ~-horned 

rhinoceros cOIlw r\"at lon In Chllwan Nalional Pa rk 

Nepal 



Inlreductlon 

In""i", spocios .... definod ,.. those oon-"',,~ 'P""'" tIw ,tn.'.n =>yllffiI., 00biIat Of 

>p«ir< leBD lOO8) ond .... <.y dnnn of t..mlII>-im""od gloI>aJ ""'~<>nmenlll chong< 

(Vitou .... '" 01. l'I9n Im~Y. >p«ios .... u.. =-d [11""""" I!,<"' of..., ... ~, 

and .,,""'ion .ft.., ....... deslrunion (Wi loo,~ .., 01. 1998). Gloklly •• 1mo5I 101. of 

,,,,,,obm .. though! "' b< in dan2"f of • .,inl-lioo .~ Ih-n"ood in """'" .. ~y by i.'3i, .. spocir< 

(Maalonold ,., .1. 1 'IS9~ In,"»i,', iipK;" .. , .• 100 Jl<K'od .... 0 ... ~ <III <''''')'''''' 
funol""""g and <OO'Y"= sen'a, P""-;';""inS IlIi~i ...... "'. 1996.. p<",har "nd Mooney 

lOO9~ In,'Ui," >p«ir< Cln carry " hoary <e<>norni< 10 ... in I<mII of...tuc.d mil' and ~, .. SIodr. 

produc'ion. roduced lIO,i,-. blOdil'", •• y. l"""...d prn<Iuction """" and 10 f<lflh. Pm"",,,I ... 01. 

(200'!) ... ,,,,,,,,.d """",I ooou ",'.hi" USA .. tribu1<d .. ",-..i.-. op«irs '" b< oImo" SI:>O 

billion. Wih tJo. ,,.,,...,,ns ~1oboI trH and d im ... d,,,"l'" tlw problem of in.-.,,,. is boromOog 

further romplntod. R .. lizing u.. tina! ofb .. logicol im'2>ion morr .tten';"" hoo ~ gi"'n 00 

,.....rd .. mo .. orill[t. control and rno""ll""""'" of m'~Y. >p«in '" ,Jo. rocetOl yea-. by [!Iobol 

oommunit;.. (M,iroen" .1. lOOt. Zhang .... 1. 100-1. ~II .. 01. lOO8. 1I<jdI .... 1 2009. 

110,';" ... ~1. :>OIl. Inderjit .. ~I. 1011 ~ 

.IIi"'." .. ;,-... ioN II.BJ( (II<n<.1Ortlo tenned .. Ala._I io " mu~-b"",h<d JC~ling 

p<remiol yi .. b<longing '" r...,ily AJt<no. ... ond i. OIt,,·, 10 (<mil and Sooth An..oc. l iiolm 

".1. 1971) . . 1/"" ... hoo ~ coiled - Mi J..-o_mll .. "" and )olonl -till«" IW"..tow .. 199-\, v. 

and Zb;ou 1(01), The spoc ... io wod<sp!<ad tlrooghout Iropnl A .... ino:ludillj! China. h ..... 

M"loyo;" Thoilond. I""""",",.nd N<p>1. and """"iy in Au"""ia 1m USA, I, c ... ~ 

nsily throu[!h both .. xuoI ond ",[!<Uti,-. "'J""du<tion. It can prodo><. " Iorge ,."nM of-' 

(170.000:m') (l<oo".L lOOn """ Of< ..".11 ond lish< (8.92 x IO~ g)(11u ond But 1 'I94~ s..d 

d;,p.n..l II",", plK< mainly by w ind and ;, u.. maio ""'''''' of i.'3ion in'" diJrurbod 

... ,."""""' .... M ikow/Q <211.100 '"f"'Xh>c. from....., ngrne ... ... ·hi<h rootnsily II u..!IOdes. 
M"" loco! '1'.-...1 "",Ito from l-.getlIt"·. prop'go'ioo (Snmy ond Ilamakrishnan 1987. \I'm" 

~I. !OOO). n.. ""'" hu J>O!II"' ....... f""i1ill" dioponol by ..-,nd. Tho pappu MObJo.....n to 

d ing'" u.. clothins ofhumom. u.. .un oro,,,,,,,,!> ond other ....-r..".. When the """" f,lI OIl u.. 
-. of ~~ ... "'" J>O!II"" b<1p. p"" .... """" fi-om .rnkinS and thin &cilill ... di>p<ninB ,he 

...d. bpunoff .. -.. .. (v",~ ... ~I. !OO}~ 

m 



Roseorct.. ""","lOring IIl<l """!!"fI'<" of biologicol in,niom ... r»I )'<'I • pri<rly in N<p>l In 

fact. "«'/ 1 .. "«1 worrno,lO<I II " .. ilabl< ~.rnin~ in, ... i,~ opoc .... th<ir dislribu,;"" ond .IT«I 

on u.. "" i", opocin ond «os)'I<1Il"- 0. ... 161 in,~ .. plan" hi ... boon idonIifood in Nepal 

(Ti .. ..,; .. al. 2OOS) IIl<l .. funnalioa "'"",,,ing u.. 'n'~.-. &UJWI •• I~ la<ktnll- Mi!..~w .. ~ 

fn l repon«I .. =1)" 19600 from di«ri<t of Ibm ,n Nepal (fi~ ... i "al. 100S~ Ma-.. 1m boon 

rq»rt«l.!pRad"B .~i,-.I y in Koslli Ti!ppU Wikllif. R .... ,n, CIt;"" .. n Not.,.,.1 rort and 

othor puts of _mI ond «mr.r.1 T ... i of Nepal oopeciolly 'Ion!! , .. mo;" n'·",u.. _ and 

.11", ... 1 floodpLain 1!JH"w.! .. Mw..w io , .. principal in,,,,,i, .. JP«in in O ..... n N .. ioNol Put 

(DSPWC 1(09). One. _ i>tood . .IIi.to ... JmOIh<n othor pb .. JP«;" ..,.n,y. I, ,I><. kill. u.. 
IInDIh<red pbIU by curung ou' u.. light (Il"""!!,, ..J .• !OOO). M;hm ... bo ox<rIJt . 11e1och<m",.1 

.If..,,, 10 u.. .. i~"g pian" .t:d thoRby inhibilmg ,I>< .. [8<I .. 1hI ICIam " .1. 10091 . 

. 1Iw..", ""'1&1<"1 ",il <If!!""", matt .... 10 .. 1 <lfp"'" rutro!!'1' ond .... ... IOluble phl-noIin. but iI 

~ totoI plan< opoci« richnoos ond u.. ... 1 microbial acti""in in ,II< in,-..I«I «os)'I<1Il 

(Kw, " al. 1012). Tho .Ifw.~w .,,"»ion 1m profoond.rr.ru on..,tI ch<m",. 1 proper1;" ond 

... 1 m"""n.1 ><Ii,-ibo. """,Iy n<gati",ly .IT<<line 10 tho nati, .. plan" .t:d b "'ring 10 u.. 
Jli.to . .. ,ts<lfl Li .. al. 1006~ 

In Chitw>n. .II,k.o" ... """the<M and kill«l ,-.rnu, ')P'" of .. ,i, .. planls (Sopko .. 1007). It 

hi. ,",-.0«1 4S,," of 1M p ..... rluno ......... Iong ,II< moitt ri,-.n ... ~rrsIJI .m .I I",UI 

floodplo" _tat. ot , . .nou. In .. 11 (DSI'\>o'C 1009, Moop/Iy .... 1. :ro12~ n.. PO'mtia] lor tho 

'n' .... '· •• Ii", pb,.I0""""y prm< rbtno o.tt .. ,;, "«'/ high (Moop/Iy,., al. 1011). FOlio .. '" 

rornrol tlti. i.,,,.i,·. opocr. io likely to lignir""",ly .-.due. u.. r!tino ond othor hrrbi""e< 

carrying c~i'y of this p ...... ..." in 1M .. XI f<w )=>. Tho ""'" Onmediat. ~I of thll 

in, .. """ on rh,no io lik.ly .... OCIIDll in , ...... y. qlWlli'y ond 'I".lily of bOO pb .... Thio cookl 

ubimol<ly rrwd u.. grn~1h ... 1< ond incre ... rltin<>-hu""" oonHi<U d ... '" <ltioo. ".-odin!! buffof 

..- and '""'" r .. lIb. ... !uclt ,,' ill j<opardiz< tho """""",ion ofthu d .. ri"""" >P«'" in ~"",L 

R .. lizing ,II. imnoodis,. _ of , ,,,,,,,,,h on Oow ,II. Mi.t.~ .. im-moo hal .ff"",od rhinD> ond 

IM~ hob .. " ' hi> ltUdy ...... '''''ta,«I in!009. n.. follo .. ,nB h)!!<lth<o<-s ... ,-. boon ,,,,,«I ond 

dil<.-ul><d ,n th" <hapt..-. 

m 
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.Iop"'" Nck .,.;1 50 m X 50 m plot "'Min u.. grid «1m .. ~........d lOr I'ftNIUSO ro,ft'OSO 

of .\Ii,,-.. and _ <10m ..... plo'" sp<C'" in ,b< pktL n.. I'ftNIUSO co,-=SO by Milom .. 

"~.,, .... I«I by on ""uw ."mation bam OIl IO'~ .... ,-.1"".10 IUing Ito!.> t IMIhod (Barbour 

",n. 198n In odd.ion "' !hi> ')'>lfflllllX .. m~y. lD<oIiono ob .. ined durOiS ... gular rhino 

momIorins .. 2011 ....,. >I", u.oo lOr disnibu,,,,, and """"''''I! of .I',k~ .... A IOtoI of 21>96 

plob ....... «<1 ., ........ ,. the dUnibulion .,.j ~ .,.j """",illl! of Mito ... >rnI .. u.. 
1nIm<;' .. _Y ... :L Thi> infomwion .. ~ ""ly"',;1 III ArrulS 9.J. A .llito.;. dlSlribulioo mop 

,,~ th<n prepared by .'''B inIetpolalion .... ~ (Krig"g. ",h<rial romid<ring 11 ~I 

1"'_ .. ·.k "",m.m d .... occ ~00m1 (OIi, ... and W<I><lO'[ 1990). 

E,'alul .ing ~fr .. t. of M ikuiQ on habitat UW' 

JI,la •• '" .. -.. h)pOlh<>izod "' '~I th< fon.1ing ofrJoj"", ' ''''''' _ ",'i,'~ies of rh".,. would 

I. .. lik.l)" '" b< ,11eI'od by .IJ;.t., ... D""';"" on u.. hob" . .. 0. .... \1 _tal uo< and prrl.....,. b)" 

rh ..... w<KlkI odd "'"'" '" P"' I"'"" II>< """if", i~ OIl f,,"sins- 11h<rrl"",. u .... only th< 

p<ak lOnging po"" '" ,<>I u.. h)""",",,,. n.. roIIIi_ d ...... grnomod ro. .... "'Y ... "'" 

from u.. GPS I~ho·-rollar .... «>III;"', ... monoomB of i..Ji,·iduoi rhi,.,. n . ..... ., """'''''' 

,I>< doily""', ........ ncb of minos in A.ruil 9,] . no. doily ncb during th< p<ak lDr>Eing 
hour> (14;](1 . 20;](1 h.,.j 4:30 - 8:](1 h lOr dotail ... <hap"" 4 on ,..,. budge< and OCIi,'"'Y 

po" .... , ........ le<1«I 10 .. '" .... ..." ... how rloino . .. ..,. '"'¥"''''iIlj! 10 Am" ... .. ,._ 
hob .... dumg ,0.. pr..u ro."l.9"l! houn. n.. poU "'"sing NU' .... ~ buff ..... l~ m ;" both 

sid< 10 "'P ........ , I>< reol habi .. , and IRO tha, th< rhi"", III<d wnng Il><rr "'"I!'ing 'im<. no. 
kob .. , ')p< .,.j p<'I< .... g< <0'-" of u.. .lJJa.. .. Oft !he .... ff'" """ .. -.. coiculo'od """"gil !he 

.id of An-GIS 9J . Am'" .... -.0lI01 COIIlflOI-i""".1 .",'~iI (Aebi«h<r .... 1. 199)) .. -.. 

p<rIOrmed 1% .lJJa.. .. """<nI!!" .... undo< 95% K ..... I ... % Ala. ... ORO undoT poU fOnging 

",,, .. , ., anaJ)U th< p",f...,.,. of rfuno. 10 diff._ A/,k... .. "ndod.,.j "",,_im~ ..""". 

wring th< poU ioooging hours. R....,.f<!' .. lK!ion ful>Olion ...-indow _ program (~ 

19991 ..... III<d lor _,it""",1 ..... I)">iI. 

Errrc' or M ikuiQ on bi<rma ... nd <onr or n .. i'·~ .prcl~. 

In rolO. 'en ho<bi>or< proof .""lMu ... of 10m. 10m. 1 .7~m. Ii",....,. -.11od in diff ...... , 

<'I'"!!"fin of .IIa ...... ,~ (.S. no .IJ;k.o .... <25% .II;.t.,.".. 15 _~. Jla ..... ;>~~ 

m 



.IIi", ... ) prim< rhioo hobitab (Fi!!,,", 7.1 ~ Fi,~ random quodn, .. ~f I m x 1m . ire< ~ .... dipped 

.,.. ..... y..-.n beth inDdo IIId ""t>ide the .,d~.u .... T~.mid «lll' .ffOCll 1m d"""" ~2!I 

loll from the f"". I ...... ·Oilo byine ,ho ~'" ",II dipp;ng (M"llon .00 R~ 1979. lhol>. 

1991~ A,=ll" ho'ghl of ,ho gru~ " .... !'" oo'~l!" by <>eh lJI«ios ond bioomaso ~f <>eh 

>p«in ............. t«l ,n ,ho quod ...... In this <hapt<r. I ho,,, US«l u.... doLI to show Ito ... the 

>p«in rid",. ... <." ... IIId biomau produdion of .... i,,, food pbtu of rhi_ dec"""" "'m ,ho 

IIIl"mTIO" of Ali ...... m ,ho plob. [ <>"sorized ,. .11.la .... 00'''' into 5 <>'eg<4"in (0. l _lO. 20_ 

40. ~ IIId > 60''0 .II.la." in'~.ion) po .. fano. no... ..... J!Ori« ""'" ~ .. mam 

.ff"", for In ANOV A '''' .fter '''''''!! for ~i'y. [ .Iso OOMider«l tho .rr.ru of h<rb'H'''' 

... ""tho< """n .ff"", c • . plob <lipped tn>ide tho .... do.,,"" """"~...J thoJ< out>id< 

~, I "O«! ........ ~y ANOYA to ....... the 'mpac' of AI."""", IUId ""!!,,iat< ~ng on.) 

n.I1,,, >P«'" bio"""" b) .. ,"" """in 00..-. •. <) mno food pIari oow,", d) rhim foOO pion, 

biollWlll. b:o"""ion ...... "'" _'''' .. ~ng IUId .IIi .... '" ...-. ..... i<lic. lly """", If 

~iDM.nd ""'itt.ffecu......, imi)!llifl<'" the " .. dooign • .-u ooIlapoo<1 (doLI pool«l)" • 

..... _,,-.y ANOYA to !l1,n JI.nuril JIO~"" I US«l T"keyo.nd Duncam poJl hot: , .... to "" 10, 

d,ff""""" -..... differe .. M.la .... obund.an<. <a1."",in ond tho "'1"'''''' ,viobin. 

F __ 1.1. A bortO""" ,....I' ..... ~ nd",on ... "" ......... .. u pouWol of cbo"" .. S ...... Pm. '0 

.......... <iTocn of ,II ....... 00 __ ~ MKI,..... """- off"""', by ....... ... 



Rl'S u lts 

Mik" ni" din ributio n 

t"'",i,~ ",uily.,.. ,. ... 63 km'. Ohili<h t 7", "'" cm=-d b)' Sal iI ...... 4 t~, by Ian !!"' .. Qnd. 

tJ ', by >hDr1 ~nd. 7~, bywood<d ~ 3'~ by m ..... nd ri.m..d ODd t4" bym ..... 

ri,mn. 10 ...... Ou, of 2.6\lIi plob .-...d 29'~ plou did not .. ,~ M,w.",. J.I~' had <:29", 

.I/i"".". 26', had 20 _ .wo~ .\la._ IIId t t .. had ~ 4(1";, .I/;L, ... co'",,8". Th< Miw. .. 

diouibut ... mop prt><lu<od tm..1!h <rig Lng in Arc(]1S 9J " ,,~ol<d that 21 % of the study .......... 

rr.. of .\lib." in, ........ 4'l'% of the t..bilal had mild ... ~t of inu.ion (<20%). n ', bod 

irRrrnN;'lf Ie,~t of ,n, ... iM (20 _ -10".) and 1 .. of the kab .. t had ... ..,. im .. """ (>4(1";,) of 

.1/"" ... (Fig= 7.2t 

--_ ....... . . •. , .. 
,::::"." ." 

F ..... '-'. """*'""'" 01.11_ .. t'" _.~......,. W<L no. _ 0100.., 0I;1fa-... ~~.n.. 01 ,1Iw..", 

........ ",01; , ... ''''''_ ODd "",_ '""T'ial b .11_", . 

.\Ilk" ... ",,-...ion ,..., prom ..... "" mo'" JW1 of ri,· ....... _ laU gr ... bnd. ODd 'Oon 

~nd. "hoch ,. ..... Wo pr<f<rnd hob ... ", of minos. Sat ....... thaI roy ... drio-r JW1 of>lwy 

m 



..... ond tIOd iMact <"""!'y<"'''' ~ .,.,1>1 to ....... in'_. Tho habOtaJI' .......... ""xl to u.. 
""man ...,Iemo ... tIOd tuS ..... .II,lao" ro.-.. agr lhan in u.. ""'" habitoulFisu" 71), 

ur..,1 of .l!ikt",iQ on noti ... fOrl g. plan .. 

,..... .. "» I nopl"" ,rr.rt of .II"" ... rsp«ilily "" [!ras>n ben .. _ ond forti., Simp\< 

li~ "'S,...;o" ","",ion dq>i<1<d thol uh u.. in",......" in u.. ,. «"' .. of .IIi ....... u.. 
b .. 1TWiI and ,. ""' .... of ",iy. f""'"" plan .. of rhiml decrH>od IIgnif1<3/l1ly IFi[!llre J.J. 7.4 & 

7.1 ~ Tho.rr.cu ... .,. """" om"" .. I. u.. ....... h.noS D' .... 60"0 .\Ii""''' ""'=go. 

F __ '-' ""'"." pIoI of_"~".....,....,,,,..,. .. , ........ .II ...... ..,.'" n.. ................. . 
..p1K_ <l«h.,;oc ...... in .-;"' ......... """"'" _ .lfa.o;' "" ... _, 



~ ..... -.. .... 1· .... I ..... ~ · 14n I""" .... _ 

. ' . . ..... < ..... , 

.. "' ~, .. ,., 
,. .. w 

F,_ H. A ........... of";" pI_ ........ """'- ........ .. .11_ ",,-... n..,~.-. _ 

..pli<_ ""'lim"" _mol .. _.~.., ... _ • Mit-;" ron .. 'n< ...... 

- • • 

$~ • I • ! - r ' I ~ g 1- 8~ ! -
• 

• • ~ .- .. - • ~ .- .. -. _- ._-
F,_ H. II<>< MOl .. 10"' ...... of _I .. ".~ ro.. .. -"" """"' .... bl ... ~~ ~ -. of ""_ 

A <igmfoanl .fl«1 of " .If"" ... ..,,-..- ~"» found .. tNuc. "" .~ 00'-"" of ... i,~ baj!< plaw 

(T ,,<>-uy ASOV A, F~ .. - 9UIlI, P < 0.0001 ~ 110-..-.,-"" ""'" ~'" no cliff.......,. '" .. no"'" 

'" 



ro,· ... ins ... or "",>ill< II>< .. <10"' .... (hn-.... y ASOV A. F,- .. - 0.015, P - 0.701 5) and ""'"' 

...... no irunc!ioo bet... ..... .,. co ..... of .IIi", ... .00 u~l ... !!'liinB "" .." ... ,. of ... i,~ fong< 

>pee;" of rhinos (T'Ot>-uy ANOV A. F< .. - I.~, P - o.JS99~ Similarly. II>< .rr.n 001<1 .. .. 

...... • i!nifocanl on "" bioomw< produo:'l011 of .. ,i.-, ~ >pee;" (T ... n-... -.y A);OV A. F .... -

J 1.66, P < (I.{IOOI ~ Tho biomau pro<Iuc'ion of "''',~ fool!!" spec'" difI<.r.d imido and oul>ide 

(T .. n-'iOY ASOVA. F, ... - 14.15. P - 0.0002) "" .xc ........ bo, ther ....... no ",,«ac,ion .fT"" 
(Two-ny A);OVA. F< .. - 1.65, P - 0.1678) of ~"l! .nd .~ .Vi"'.'" ro .... Oft 1Or:r.g< 

biomHI. 

I 
I 

• 

"' 

, 
• • • 

. '-" ...... ..... .. _­.. _-
Spe<;" rOc"""" r.wc.d "Bnif><anlly IS .If.b,,,", ""' ... Inc",.....! (O"'-.... y A);OV A: F< " -

10.10. P ~ 0.0001) and "" .rr.n ..... ,., . ..., . ft<r 110". ir,,-..ioro IFigut< 7 il). In "" rIlOd<nt.ly 

in,~ ( <-10''0 Mibo ... ) bllboll" ,.,..,;.. ric"""" ~ nDI .Itcf.d bo, """' ... <O<II(>O<ihoct 

<hong«! in r""f of other i",'Ui,', >pee'" lik. As,"' ......... J~., .'1""",_ ..J~. 
P~".", ..... y""",ploon .. and ..,me .. h'~ v.._ <p«;" .00 shod< 101<r11rt _ 

Strikingly, ,II. IHo-rnaoo production of nuojor fOOd pllrr >pee;" lik< s....-.t.. ..... ""'""'''''' .. 

docr<ao<d " 'iIh """'.....! .IIa.. • ., ... -..ion ~'hil< ,he biomau of E~ I£ft<il<. ...... higheot in 

20-40"~ .II ..... ", .. ,~.ioft ond s/ouply ro<l~ tt.... oft..- {FiB"'" 7, 7~ I~-.c. most of II>< 

other food pion: """;.. sho...-.d ,""",!rend ~k. ofSa<-c.lo", .. """'""", ...... , 
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• 
~ •• - - ~ •• - -.- .-

F,P"" 7.'_ ........ -.. pIoo of _) 0100,.. ..- _ of 5.occIoo",." _ ....... hi 

F_ro<l'" '.,...II~ ... ~....-.,._....., ... of ........ pIonod 100- ,-...- '" "" ... , ...... 01 M,""'" .. 

.. 11 ......... I00l00''' ofCloou .. "~ ...... N~ 

Ufttl of Mib,,;Q on hobltal p"f~"n« d urin g p<'1~ f" rlging 

Rh,nos p",f=O<l sbon~ ... 11 _.lInd ond ",-.riM r.,...... for 1Or:oging in.1I .. ..., .. 

f ... <hopt .. ~ [<If douil<). tUb .. , prelie, .... ,,. dLlTing I'oo:ll! ing pnb (rip"'" H) ~ d<ci>i,-,Iy 

"" 10 ...... ~ ""' .... "Ii","", across.U ..--. 

I. A .... a1l""f<rm«> lir . .. - 111 .n. r < 0.1)001) ..... 10 _ 10'4 ~ 10 _ .lV'-." I _ IO'~'" 

00'0> .w _ 50"~" ...,,-. W'1o. 

II. n.. roo! ~...."., pref....,.,.,. (t .... - 64.11, r < 0.(00)) u. 10 _ .ro% ;> 10 _ J()% ;> 

JO _ 40"4 > I _ IO'~" 0"» .bo", 'IO"<o ,. .w - 50'>. 

III. n.. hot dry19J<Jrl pr<f<rm« Ii .... - 67.39. P < 0.0001) n . 10 _ z004> I _ 10'\0 ,. 20 _ 

JO"io ,. 0"'0,. JO _ 40"0 ". obo,~ ~ 

IV. n.. onk-r ofp"'r.....,.,1Ortt.........,.", ........... IH>«j" .. - 71.56. P < O,OOOI) .. 

ofhot~_ 

'"' 



-_ .... ____ ~ ~_ ~_N 

_ " " 'COo, _ . D_ ' . 
~ __ _ , M _» ~=_~_ 
" 

F,P"'< ,."- _,..,.l ~ .. -.. of.to""" .. di ___ ",-..1& .. "" , ... AIa-.. <1;"'-'" -
Err...,1 Or .W ku;Q on hom~ ra ng. and .inl. budgtf 

C""'f'O'<d "'pR\lous r.odio-<:ollar >t!>d;.. in It.. """" _y ..... u.. borne ""!!'" In .,....... 

_ ... ,,~ J 10 6 ...... bigg« ,n r.m. .... nd "",In (For dNii. p ........ <hop'" S). 

Similarly, theft ,,~ ••• 1igN: inrn1n< .. (> 7~'1 in u.. ri ... in, .. """,". on f«'<linS" .. -.11 (For 

dewl> pin>< ... c ......... J & 4~ J >ItIj>O<1 "", tho in<r<mrnl oflho ....... '""¥< Ind -in!! " ... 
of rIIi""" ""'Y tu,,-. ~ c."...! by , . .nc.... ronfound'-'l! fOl1on "",b II hobil" degJ><bliDn. 

, ...... ,10' ... of po_ f...,. and low """"101.,,. domny of rIIino •• nd "" brth (So. <tap,.,. 1. 4 

...J S b< d<uil.~ II" .. ·." ... , do ..... ~. tIII1 .I/w", .. ~ <>nO of "" mojo< forton. It can be 

p,,,,h,,od tho, m..m.rn "" It.. Ali"' .... in,»ien p«=U!!" (o, ... ~).oo ""''''''go in II>< 

tIIino bob ..... -ill rr<lu« .",;lability of _ plant. and iea<l1<l bob .. , d<[nl.,..., ..... k .. S in 

_I <U<ading .IT«" .. -itluD ,110 <CO»"''''', 

'" 



Ufttl of .l!ib"iQ on d~II".g .. pby 

Ther ....... no "g:nifo=>t d"ns. on !be 0,,.,,..1 ~hiI: ~ .... ofrhi""" ~·"kjn Chi" ... n 

Not ..... 1 ran lin« WI IS )"OR. II" .. ·" .... thoR,,~. ~i"""" popula1ion decl"" .. ,'" 

.. Lnho ~Iat .... (4'1"' • • in« 1m) (s.. chopte< 1 for 0...,10). This <Ioch", .. ~_ted 

10 '" • """ubti", .rJKt of mu~ipl< flClOn Ii .. pNChing. """",, .. I lor trmtIontion. ODd _tat 

degnd.oIooa. Theref"" •. .lti.ta ... • Ion. ~ '" cbirnod ... &<tor '-!ins 10 ItO. chonl!". 

110 .. ·" ... , my dota "'1!8''' ,hot ,'" loco! population d.nny of rhinoo "'" ~ <Ioclinod in 

Jli"'." donllIlOted .... ," I"'"bos. FOf nompl<. prm:opaJ <Ioino hob .. t 1"''''''' like kherny ODd 

B.aSIman. .. 'hrre .II ....... ,n>.....,., .. ~ .. ,-.re (Fip''' 2) ro".,...-.d '" <>thor parIl<, rt.'ro """'ty 

.. ~ 10" ... thon p,~',iou>ly reponod Di...".oin (1003) reponod >bou, 10.1 rtoo:no.I km' in ,'" 

kherny ;.Iond of AUrW doril@ 1986 bu, I bund ooIy 1,7 "" .... 'Ian' ,n mil and rol2 

,ndic"ing • ohorp dec~ ... ,n rhino """"y. S..,iiar I"'ttern of dech ... Imnimum II rhino. in 

1000) (NTl'C unpubIishOO dolll "L 9 "'""" .. 1011 I"' ..... study) ill <10,,,,, ,.", ...... "ith,n !be 

B.aSIman oommunlty 00_ ,,"» -"-..1 .. a dec .... (NT'/Iic. ~bli.hOO do .. "" rhino 

toonIIoring). Othe< d<mo_Oioo panm<"len ........ "'" dotertod afl«ted due 10 .If ........ 

Therefo<e. I .......... tha, "'" incrNS<d .II ....... in,..>ion ,n t'" rlll"" lab, .. , hao in,,, .. «1 to 

... ga'i,~ly affoc' !be """"'_Oioo panm<"I"'" ofthinoo and !be fi ........ i ................ "",iN<! .. 

de<tea><d Deal ....... y III pr<'I"iw.ly [Ovored habitat • 

.IIikQ." in, ...... in"'" ""dy ..... ,n. ia1«1 in early 1000 m:I ~ II ....... ill III t'" dispenal 

and ..ubliohme .. ~. During th .. penod. .IIi ...... tw booome. prin<ipol inn.i,·. op«;'. 

and hao ;",~ ... ·0 ,hlld of"'" _y IIreI 51 ,-.ro.. h.l TIl< 1"''''''' ,hoi. ....... ;",-..Ied .. 

• arly 2000 100,-. turned into .. , .... in ...... n (~5()% Ali ...... , m:I .. termedio" in>'_ patch« 

...-ill tum ",,0 AI;.ID ... dominotod _III!" wi,t.i.o f<-w )"OR. TIl< ~~l and iro:",,"y of 

.. , .. sic. i •• xo<erbotod by diotuobm;. &<ton lik. fR_ ..",. .. flood and bollna .. _n><diat<d 

dispenall S"""'y and Il2rnakndInon I98S). TIl< high 1 • .-.1 of .lfik"" .. ;", ... ion in t'" hob ... , 

tho, ...... do" 10 lallnan _lemen, «>Ilk! I>< "'" '" !be high hoi of hwnan-rnod.,,«1 

d ... wt."""" (MulJlhy ... al. 2011~ AI ....... hao.1so m. reponod .ff«,,,,/! ,'" Deal h,..l_ 

in Chi ....... (lUi", ..J. -'III 1) Amuol flf< Ind ~ <IIIons by IocoI «>mmWlil. ... In Chi" ........ 

'" 



trwlilioml prxtm (MiW> 1912. h-IKnkuhl 1919) ond obouI 4~" of Iho <lUdy ore. 11"" bum. 

.....wI}' . .IIi ....... . fu odapt«l opoc ... ond i> l-.ry .fT.,;. .. ,n olllrio ... utilization ~ 

., "'t,,~ pWn (S~y.Dd R:unUri>Onon 19&II~ Tho ,.,_ or< bount,fuI in _Iy 

1!IlIMd"t<ly . ft .. to. bornmg of .. II !!".dand> in a.'UIL Any..,., of d","roaoc.. <OlI "Ip 

'nl~<il" sp«in ro. ..... di""""l ond "",re<sful establi>lmo .. in u.. ...... Oobitat> (S~y ond 

IWnakriWton 19&11). n..,-,,1O ... tho oxlm of 'nl~ ,n ....wninS habitab that •• )0,0 in,'_ 

or ho," _ yfl bK-n IIl,~«I "'ill d<pm;I on tho inl<mity of distutbuor. (dri>'ing) foeton that ... 

• -'><l'rl>ltt"~ tl>< ;",~il~ .11i" ... ond """bwion ohnyoomrol IIIOUII .... 

A. Y<pOrtal in pre,'"", <IUd;" (~.". nlWll!"..J. 1000, Willi!! " ..J. 1001. 1( .. , " al. lOll) 

om· ..... fT"", of.'1a.." "" tho .. Ill .. plonl, ...... conftnn<d III ClIltnll NatlOllOl Port .. ..-.Il 

AJt tho p<r<ftIUl!" eo, ... of .\Ia. ... ittcr<....d Iho 'P"";" ric~, biomau ond ~ 

«IH''''l!'' of .. riv. ror.p. plonb of mi""" doc ........ s..m..", .. ",.,. ......... , s..m..", .. 
t-golN<Y. Sa....,.. f'OTPI9.---., I...,..",., .,li..Jri<», PIo"", .. iln .bo,*". ond C,-,.o 
WKI);"" ...... tl>< "",in f<>nll!" ~ of mi .... , ~'Itilo CojJN ~I", .... Coll;.-.,,,,,, 

_<TO(>Io,·I ... o.nx.,. .......... ~nK" ""«wo, ~criIoo or<! T,.... .. -'ift"'" )fiu")""" 

""'io< bro",,. opocin. All of tboo< gnt ..... nd Itro.. ... sp«;" "' .... killod by.\f,l.m" (Fisun" 

7,9), Tho fNJ<I<I for u.. low sp«;" richMs>. 10 ... ""'Of p<I<<f08< IDd 10..- b""""" pnxlt>ction 

of ""ti, .. IOn"" """;.. in tl>< .II ..... ", domilloltod hobu .. «>lIlt! be attributed ., srmtltorinS ond 

"""ing "'" of lighl by .II ....... (n"""!!,, .1. !OOO~ Illoloc ...... .,. 1 .fl<rt, 10 ",ig~ pb,., 

by .I/i". " (o..n ... al. 200\1) or<! profound .If« .. ott >oil < ...... ie,l propm;.. ond >oil mKrn!tioJ 

octi,'ilie> mostly ""l"'til .. ly .fl<rting u.. "'ti,~ pllnu IDd fo,-oring M.IoM", .... If (Li ... • 1. 

!006~ Good sp«r. rich" ... '" irt<rm<d"t< .1{,IoM .. IIl'~ (~-iO".) 10,.1 oould ... du< '" 

«18< .rr..: .. ond litYor.obl< «Ind~iDn> crntod b)' M.la." in\~"" to «ftlIUt "I'I""'"ni>li< pIonu. 

In Iho int<rm<d"t< Ma. ... .. ,-adod _to .. oth<f "'\~v • ..,.., ... bk. ~~.-ru .... ~,_, 

AS",,'i_ ~. Po"h",i_ ,"".k'rup/oon<. ond ..,.,.. .. til .. D,,'OpkriJ specin '0'" 
rommon .. ·_ thry ...... I<ss or.- in Iho IIOI>-;"'~ , ites. But in I0<Il< , it<> pnxlt>ction 

of E"",,,,,,,... , .. "/IG. pt<_ ro.."" sr- of mi ..... I'» eood .. ~t • .\filo ... 

ill'~ It moy'" du< '" ~ Df domi",nt gru< s..c.,/oo", .. ............. by .\I,la." ond 

tit< """'",t«l ope<in lik. [;""6"ll'" "",/IG "'" "I'!""'lDIiI ... 1<1 .. """""'. otbet ... i,.. 

ope<ie> in tit< low .lfa..i. ~-.L 



F"-" H. R • • IKH • • n.,.,. f=aI. rioDO .oJ .... r .. M ....... • ..-..kd 50"' ....... _ _ .... 

s",.,1Ia.- hnpInHi. """" ...... ",I ponIon.i I. d.. pict ..... iJw." Mo IUIIod II>< ...... fonc< 
.................... Iy(> ..... ) .. d.. .. ,..Iod ... ~-hik <I .. _, .. ..Iod ..... 1_ "'-) " ill _ , '''Y 

....,. -". """" .. -...... -

.Vi"" '" groon ~ ~~II in "",,<) .. n gn»land • ...J ,,,,.,.",,, f<>=lll ~-tllch ...... ,100 1"'_ 
tab .. " of rltillDS, n....f .... Iho hi~h«I inJomity of 101'*",;" ",,-me., n s roincid<d "'ilb Iho 

p<m>e Ifll", tabitat> in C"h""u (D~PW{" 2009. M"",Oy" al. 261 n 101&.;" Iw boc<>rrw OIl 

u"""odabio ~ of Chin>-.n ""0>)"1t<m. It is "''''}''/I'bo<....J "'e<minglod ~ilh "",,-. 

ro!!< pbrn aDiI Ihoro io .,.. coon _ho-r ,I>< """ .. " .... do IiI< ;, or noI. In .....,., ... 10 thio 

,,-.i!abilil y of .I/i.ta,;" ,n th< tabito,s. rhinoo ho,~ uuti>,..! 10 roll" DO th< .Va.o;". aDiI it 

«>IIIributod ..... , J'~ of tho omuoI din (s.. c"",'''' J on ... tritioo), Nutn"omlly .lf.lao ........ 

.. [IOOd .. of .. '''~ fong< I s.. nutnl .... 1 , .. I)"Ii>. <"",1<1 J) but be<:ou .. of Iho ,1b.IoKl, 

p ...... on th< 101,,,,,;,, .11« <main 1o,~1 of ... k< """"" <,MOl eo! thio ... ...J .. <an twn ,nto 

poism...J ....n.c.. d"""i,-. f>«I"""""'"'" 

The romprnitionaI ... I)"'is Iw. <l<Irly d."..,.,..,..tal tho, rhi .... do noI p ... f." high .lIiA . . .. 

,",-.dod tab .. " • .-hik ~ The,....... i. oIMouo; .. hiSh ,n,-.dod •• b" .... th<y ~ 10. to 

.at in ",it. of largr /Onp ing . 1IOns. Now tho qwotiono "',.<: "'hy IDd noI th< rh, .... JlR'foor 

'" 



.IIi"'." non.-in,-..led hob .... for: rongin!!" "''by did !hoy "",f ... low Miho ... ... ~ Oabi" .. 

for: fonsios'lll< hob .... UOou' Mm. ... in,~ in u.. study om ~-.r. _ Iy Sal """'" 

""'ily grued (by !i"esI<><k) dry ... >do .... "" u.. frin"" of u.. P>rk. and • lOla!! port .... of toll 

and shon ~"nd. and ~'<'K "'" p .. r..-red .... ,," bY'"'""" !n Iio<L .... taIi h""in!! 10 ... 10,'., 

o (.lIi ...... ionwn «)0';,) ....,.1"00' .. ";.-., o.bltalL !n "",h Oab .......... ~ ..... amplo.hod< 

Io ... ng _ ",rou,ed arid ..,;,-. ~ """gilIg to cornpet< .,itil Miho ... '"'~ lll< rhi""" 

prrl<rr«l tlM ""bu, !><au .. of u.. .,..ilobili,y of good for:>g< opec;'" 00 u.. o<t..r bond. Il 
""""""'" toO sr-Iand mild .If,l.m .. im ... iDn 00.. ploy • .010 to ...., .... ico! b",akdoY.lI of 

!OJ! ~Iand by'" >m<I<h<ring . nd cOOk",!! <f!ee ... nd 0.11« crea' .. op<1Iin~. "",k,ns it .. . 

dilf ...... 'lP" of m>cr<>-....... , Such mi<ro-habi ...... we fowid I""f<rr<d by rIu"" .rid o<t..r 

'P"'''' of bert"' ...... in Ch ... .." bee""", of high« ";,;bi!ily .nd .,,,ilobilily of '. m ..... IOOd 

p""". B .. ("",," 'wnN imo Miho ... domi ... 1<11 ....,...,Iol'" ''In. ""oded Of ""'.oed lOr 

rownS· 

lll< f,ndios of f""'ginS hobi"" prrl«ffi<'< c\oarly dornortott>,ed ""', 10"" poekets of ""'" ond 

!OJ! g" ... Iond ....... '"<fJ erue;,! f"" forogins Any Mih.", oororol .rid ITWII""""," ~ 

IhouJd lIIlInediate'y focus on ""'" ..-.... 10 .. to ........ "" fooogmg gr<>IItIIh of rhinos. FilJUIl' 

7.10." """ Ic ...... y. patch! p..-iph<ry.n<! p~ w-brid. oJo.ng u.. Rapoi ri,-." 

floodplo io in u.. study lIN ...... prionIy ..... fur ,\Iih ... <'OIItro! progJVTL 



'--
F ..... '.'0 ..... ....,'" ........ 'y ..... i_ oM "'11 ..... _ , ....... by ,1(_ .. )'0 "" ... b 

......... M_.,, _roI ~ _ __ ...... o«.-<,...,,, ............. ..-. 
n...-.... , J to 6 folds m..,..... on ,'" ."""oJ ..... ....., .. 1 hoono ~I!'" of"'i",. in ,'" Itl>dy 

ORO ~ .. 1"" ...... , .. ho·-oollar >tud ... dono in "" Mit.w" Ir« .... , ·oom><nt durmg 

19901. Althoogh ,'" ''''"'''''''' .. ,n ,'" homo fling« ofrhinoo """"" bo IOl<Jy orguo<! .. on mpoc' 

of Mila.w". mydau JII~ , ... the ,\"low" ~ hob .. , ~'""';' ont of'ho princ'Plli 

IXIon for homo mil!" "."""",nt, Similarly, • , Iig!< ,ncretr>ffi' of ,'" "roo in,~sted on r..odinS 

0., ~ oIo ...... od cornpar<d .. pre,iou. itUdin. Thi. again .. good tlat .\I,k .... coll><d de< ..... 

m ,ho fOOd p""" ,,~ ibb;lty 1m "'"JOf romibu!;"" on ,hi< ,ncrommt, For dd.>il. plomo ... 

chap...- 4 an<l 5. 

The .ffort> of a......y doopeOO ... fXl"" u:d kobil>t q ... ity dogr..:lat;.,., ....... nif ....... , II<-r • 

«rU,n Umo pffiod 1 >Io~'Iy) on the demogr>phi< pu> ....... of ~, ...... romp>ro<! '" 

>mall ."JlIlIo, .. or cuni"","", It is boc>u .. of"""' Ion!! irf..t.tlth ;nt .... ~l binh ohinglo ""If at • 

tim< u:d "'1o)Od 'I!" or. ... ,1 motunty (O"· ... Smlth 1 981i ~ Th<ro "'" no . iF",focan' <hanS' "" 

'" 



"'" demo_hie panrnet<n of rhi""" in 0,..,.11 eb;""u Notional POlk .i",. • d«-ado. Jlo~~'", 

thoR ,"u • OOIIIuuw. populabon d.<1 ... in ,ho Sou"'" ~Ia'"" (s... ' ...... 6 00 

""""_hy.nd ,-.p,,, 1 on ... IU.), Bu, it u ........... od OJ ••• If",", ofmu~,pI< focton lik. 

poaching. tr.I"""",",.,., h.r,...",ng. ond hobo.., d<~'iDn. Th<refore, .II.tm.", lion< Clnnot It< 

,Ia_ ... lX"'r ..... 'n! 10 thi> '~l"'. 110"..,-..-, I"""'" do .. JIll!!!'" , ... , thoR .. , ... 

d«reao< on rhi"" dm<ity in tho .IIil .... domi ... ,1'd po" .... Ia. in kbmoy.nd B:tgtnw... Bu, 

"'" othor~ ~ in ,ho study .......... rooq»r>lol< ~,itb pR'lou' _ .... Th .. 

JIl~g<st ,hit rhi ..... may"'" mo,-.d ., "'" l<u .11._ in,w hob .. " wt..r<1~ .. ~ .. good 

,,~jlabjlity of food pilrno . nil thoR~ d«reao< ,n "'" _.y on so"", of "'" .,...,-,o."ly kno..-n 

pm.. rhim hob .. " , n..r.f<>r<.l "'''''''' ,bn tho u.:reooi'd.ll ....... ;",.....". in ,ho rhino ...." .. , 

.... ,nitioted "'PI'''' .froet. on ,ho ~'"" parvn<ten of rhino .. nd tho f,rst m./Uf .... ' .... 

.. ~ d.<lined rhino _.y .,'Ohin b.ghly 'n'~N pa.rn... If .11.1"" .. ,or .... ,.", <ontumed 10 

gro"- in "'" ... b .... othor """"_~ panrn<t ... of chi"", "iD 1100 ... III'«'N in ,It< futur<. 

Furtt..nnor.. tho """"ins .ff"", of .11,*" ... Of! tho "'OS)""'" -..-iIllff«t tho popula'toO d<mI,y 

and """"llDI'''"' parvn<t .... of oth« h«bn"" .. lik, ,10 .. 1 (Axu .uu). iarnbor IN"", .. ""/or), 

and ""~ de...-(Axu ".,.-ci.",) ,,'''''h..-. major pr<y """in of 'il!"" ,n ebi'~-u. This "'W'" 
"'" tho ~,"" .. """'ystmo efeb"'-.:o .. no..- t1n.,m«l by tloi ......... Tbm-fo ... IUrth<r "",arcb 

'" UI'odot-sund "'" d)IWD'" of tho <U<Od ing .fT«" of .If.", ... and """""I'd ><hom '" ron",,1 

and RWlIl!"""'" of .If.la." 11" urgenlly......J«l. 



C HAPTERS 

Population hablta l \'Ia blil ly ~ na lysls ( PH "A) of grea lrr onr-horned 
rhlnoc~ros In Chltwan Nallonal Park 

N~pal 
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Introduction 

Popublion hob .. , "iabilily .... I)"i. (PIlVA) ;, I pro«"M of i<k-nIif);"g It.. thrnll &<.d by, 

>pOe;" ,1>:1 ... ~""ing lhe lik.lihood th," il ",ill p .... i" for • WHn 1m. i .. o the tul"",_ 

Popublion -... Hlbil"y ... I)'Ii! ;' often onrnl«l .... -.rd. It.. """""-.. ... HId ma/llgemortl 

of =<"'" tlnatcned """ios. .... h It.. eool of Il'!'lyinS lhe prin<tple> of popoblioolo KOIogy to 

""1''''''' theY rn.n<eo of "",i,~l . nu-..tene<l >pOe;" ITII/IOgem<nI .... "'" brood oIIJ«I""', The 

Ihon tmn oIIj«1i'" ;" to minim"" It.. risk of ."inl1ioo1o. Thelongor IOnn obJecli,.. Ii to prom<>!< 

roodil",'" in ~ilich >pOe'" r<lIin I ..... potmioJ fur: . ""hllionary rn."l'" withoUI ....... , .• 

marull""m (A~)~" I L 1999. 110)« 1991). Slep. ofPIlV A OR p ........ ed 011 It.. fOlloo<ing 

d~ (Fi!!",. U ~ _. .--. ...."",-. U., """"" 
Compo ........ 01 po""I"", vi ... il"" "'>/fIil, 
f"'" AAl;>k¥, eta! (1999), C<II¥IIln{ try 
~ U"""JlhetnaDco 

• -, ' . ' O"""(',~ -_. _ '_. '0",*,') 
,"""'.""""---' t / t 

C_,""",-'--, I'.' E ......... ... .... to.n ~~...,._ 

"''''''''''''' .. ".,- l~ 
_. 
....... -..lOn "' ....... '-' ,h.,,,,, 

t • '.' R ... . """", . ... " 

~ .-m",.""""",,,,,, 

F ...... _I _ .... , •••• __ ofPIlVA ............. Ak<.u,.. "oI. " .... 1 

The VORTEX compo .... """lotion ...00.1 io • Mom Cotio .imublion of It.. effect. of 

det<nnwst", fi>t<eI. .. nil .. d~hoc .• nrrom.. ... 1 "'" J!ft'<II< ...... on ... ikllif. 

popobtiollL Tn. prn[nlll lOB d<.ignod to ...oo.lloog_li,·«! sp«;'" ... ilk .,... fecundily, "",h • • 

mammals. binll "'" reptile> (lxy I99J~ Sino< miD> popolotion in C""",,,n i. ,,,,bled ODd .... 

undergon< man)" ups "'" do~'!t'I ""'nly 1>«".,. of po.dons 100 hob;"1 10 .. m..-. " -""")'II • ,. 



<ho""" of populorioo <n>h ond ulioction in ,I>< 1mB-run. O "' .. n rhino populo'i.oa Oa. ...... 

.... 11 >IUdio<l and ..... 00 ~fe h'",,"", ~'" pornne<en. I"*'hing. froquoncy of ... tllJ1ll 

caIun ..... nd hobita! ~""' ... " .. ilobl<. Thoreforo ... "n<lioo threat by diff ..... co""", 

<OIl "" .... Iyzed -..;th ", ...... bl< oocurocy by ... ns tho modorn scimtir", tool JUdo .. populo'i.oa 

hob"t ,-jability .... Iy>i< (PIlVA) ,n 1""1'"'" VORTEX. Fin< PII VA of gmt ... "",_homod 

rloiOO«ro. ,,"»...,.,. .. Indio (Mol .. .., ~I. 1991) and "" PIl V A for Neop.al rt.:no. hao ...... <>rri<d 

01.1' )<I. In tho> d,.p1..-, b...d 00 tho " .. ilobl< ..... &om Ii,..., .... ond my 0'''' I )Uf' d. ", 00 

populotion .nd hob"., d)namin .......... U>Od for ~.nzing . PHV A .",I)'iI. Tho PIlV A 

..,.lym ..... dono ,n • manner 10 .. 10 "1''''' and priofitiu tina .. c.",;"!! ... goth .. ""P"''' oro 

tho rhino populo, ... of Chi,"", thot <211 "" u,iliud fOf long_""", oo"""..-.t .... ilnt<gy 

dn-.lopm<nt of tho ..,.n... 

,\I ~l hod s 

Rhino hf. hi,"',y ~en .. ere ""tained eilhe, &om the <11m .. " _y 0< pWlli>hed Iii.,.,.,. 

(~ Dinent<,n 1OOJ, 0.-.. &. Prl« 1991. 1.0"", 19JI): 

~ Populotioo Jiu ... ima' ... ~ camed .... Ihrough block <00" method in 101 L A 

tolOl of lo()J rt.:no. ... , "",or<kd .. [lut ....... Sex ""N>, ""mbe< of bre<dinS fema'" 

in ,he popub.lon, II.Imber of <21,-... rod .ge >INC""" o f popublion ...... kno.", 

tlroo.o!¢o th .. tolOl COWlt .... either from iru",,,-e Iong_'emI mono'orng of ~r>Ioa 

",~Iotion in Chit .... n. Details ... ".iloble in <bop'" 2 and Cbapt., 6. 

ii) Populo'"," sun;,..1 and mortal"y d.", ........ U>Od &om tho d.", I coIle<ted during lui 

I )'<>/'112008 -1012) in Cbino-:uo. Curn10I """,>I suni, .. 1 .. ~ 0.69 ~ 0. 14 for )<lUng 

""" ... 1~1 jeaf old), 0.98 ~ 0.01 for J.,-..,il<> and 1Ubodutt. I! to 1 ~ oldl ond 

0.~71 '" O.ot b- oduI .. (>7 yean). Age of r ... ,.hi"!! off ...... 1< ,-.ned _ ..... 7 

and g )'<>/'I.rod matun'Y'ge for "",I<> .. "" 10 y .. n (D",., ..... 200J. preomt -y). 

s.. "', .. at bonh .. ~ "' ..... U ond "", imwn breedinS ''-'" for females n s 

modeled .. )0 )'<>/'I. I .oed !his muimum breeding >ge infomoatioo boJed oro the 

d ....... iJoble from Iong_""", "",",tof"8 of m" ... in Oil • .-. n thot VI"» ""'"8 ...,.,. 
by "WC slIre 19S0s {NTI'C_OCC unpubliohe<l ..... j. P""' ..... '-'" ad._ b.-...l ing 

female and male ,,-.. de<mninod .. 11 (SE 2 ),» &om the currMt f .. 1d d.oIa. I_birth 

m 



inl<f'~1 ..... u><d '"' 4 (SE 0.21) ~"" b60d on u.. r<""'" "udy IIDiI pR\1oou Itl>d)" 

ofDinl ..... 'n (1OOJ), 

iiij Di ....... in (200J) ard RothI<y (.!0(4) .. ,~ »>lImed ChiI""n', arT)illj! <>pOC it)" fo< 

~ ... """.homO<! r!unDs .. 800. A "Pol ........"... .-hod "". uood to as.... 

... 1101 .... ,ho {"bi"""", rhino ...... , <on "'pport 800 rtmn Of not F;",kI sun.,. d . .. 

"'~ Iha, rltinos ...... oortlined ",ithin <0.500 kin' IIrN (induding bttff<r ""'" 

hob .... ) of {"bit .... n (So. <hopt<r 1~ """"" doruit)" of rhi .... ,n ,ho ...... " ,'WlOd 

b<t~ . ...., 0.001 and 1.6 _1m' (V< dlap'''' 2). Iltiod on ..... ter ",.ilabil~y ODd 

", .. ilabih,y of fOrI!!" plo ... /s....-Ioo"", -¥""' ......... I.."...., .. .,.,,_ ,,'-"""'" 

.. ·ith bro .. ,. >p«irs) hobi", .... _ d ... ift«l '"' ""'" ",Ub)" ood moo..,,,.ly 

",i .. bIe. 0uI orsoo kin' _ .... HO kin' n< Iound ..... ",Ub)" hob, .. ,. Ila><d 00 

u.. <"IIrn'III rhino demity ill difT ..... OoItita,s. 1 :mumed "", u.. h«I _ .. , <211 

oomon"''''oly >Upport J rIOr.osibo'. Th" """,10, .... 710 rbj""" ",pport<d .. lIhin 

the ""'" ",itoItl< _tal, Similarly. the remainins 160 krn' ",odtnt< hob ... <211 

"""""''''i, .. ly SIIpport I demity of 0.4 .. 0.1 minoo.bn' lnn>iaIinS to 100 """" 

mUlOl. Thus. 1 Il1o ..... med tho! the ~1oou!y e>lIIIlI,<d """"" ... ,,'0 canyi<ts 

<>pOCity of 800 rlti"". in Chi""..".....,.. 1<> be qui" "' ...... b)", n...-.tore. in rllv A 

modelo <ltI)iltg <~ity w» u><d .. 800 (EV I) foe 0.;"'''1L 

i"1 .If.t.. ..... ,.."'., ... (","",-Iter M,la.",) has ......,.,>ly ~,od rhino .. bi .. , in 

Chinnrt rhino> In ,he rKmt ynn. In ,he Jhidy .... .IfI1>7 ... IUrt<d irt, .. >ion '" )ft' 

1000 and irt 'nh .. ~ ... period .... rontpIe!<Iyp-4O"'o) im~ 7~' ofthe pm.. 
rhino hobita, .nd ooother 70"~ is under ,:oriou ....... 1 of ro,,,,",j!O. In ""')i'y .... , 

rontpIe!oly degJ>dod co. Il~. of "" rhino hob i .. , in 12 ~ ... (s.. <t..p'<f 7~ I 

romput<d the ut< of oom-.nioo of Tlti"" hobit,,, 1<> ",., ""no ""tat du< " ",,-ere 

.If.t.. ... irtfe .. ,IOII .. 1'~ J><r)ft' baod <XI the "'''.-ey of 2001i and 1011 .. u.. 
Sao,. lltUdy "'""" I ... imatod ...... in 21 )O'U"I period if unoomoll«l Mil .... <211 

I>oo,'ily damo!!" up'" lO% of the rhino hobita, i.o lO% of the rh,no carrying capa<.y 

may be redllCod, Mil .... .. ,-.de. moi" IIrN ,hat "'" <>« ....... lIy dioturbod (f,.._ 

flood. I!J"'" <uning ...... ~ Such hob .... ,ho, <">/I JUPPOr1 rugh ro', .. of Ma.. ...... 

only oboo, 0;0,-, of the .-unm rIuno t.abtt.1L n..n-r"",. 1ft.,. im-.dins .11 the suitable 

hobi"" i. 0 lO%. """' .. llIIkI h< I '"Of)" little Of "" ""'"' habj"" loft lOr .ltito ... " 

m 
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I paramo1orized Ill< rliVA ~ <Hl oIK,,~ r",k! dati ,nd li'ent .... dati ., f""""bt< I! ><....00. 

(Joble ~. I). &ch "",norio ..... run k>r LOoo ....... In VORTEX 9.'19 {Ucy .... 1. lOO9). Tho 

ponm<I<rl " .... <hange<l by 10'010 und<n1and Ill< ""';'i,·ily of mo<I<l ,""Irom< OIl u.. p«<itioo 

of parame«r ... ..,., .. """"iolly 'I!" of rno ,.produn"", and ""If IS u.... "'.., ~ 
dilf..-ed .. ~nir"'lIIl'ly b<I",,,,,n ... imal .. obto,..,.j by DinenI<in (200J) and pn"l<fll JlUdy. rllv A 

""» <atriod 00110 idmify and prioriIiz< Ill< ...... i,·;')"of""" ... foced by u.. Chi ...... " rhir>05 Jnd 

1<1 ",~luol' u.. lik.lihood 'h," Ill< popublion " 'iII ponuI i>r I .. " 100 yun. U,.,... Ill< rllv A 

~ populol.". poni>I<n« {probabili'y of."""",,,). median limo 10 •. "iDe, ........... r .... l 

_10, ... liz. and _~i< ,.t< of """""" (.) ...... ... '11",,«1. 

'" 



Tm.", DoIUna ~ --'<I<d .. ..-VORTEX 10< ct. ....... .tooo...,.w._ --... " .. ............ h 

E...,. .... " ........ _""'- ....... .-,; .. ..,.city"'-_ do..~ __ y by 
~, 

, .,. 10< " ,....... , ,., .to .... k;"", by ... ....",.,.. /Ioo,j.-.....,." ..... 

_U,,~ - ....,.."''''''"''',.f ~" ,~ s.-;." 
" ,..... "' ....... ~ k;'i.d by "'" ," Rood.-.n ... y",..... 

~, 
~Ur'''''_ ... _ ...... """"""'; .. ..-.;',of ......... <I", .... _ny 
by "" foo " ,..... , ,. ............. 1;11'" by ............. /Ioo,j.-. ... ny" ..... 

No~""",," a .... _ ;. ,Iooioo K"";'" A_Ir.,.,. ....... ,..,.., ...... .to .... 
~, 

'.."..._.ro(w. ... .......... ""-.IIylo<",..... 

No. 
~, 

, , , ........ Iao. ............ ,..,; •• ' ...... ',0( 1Iah .. _ 

-", .... 0<""""- .... _II, ".to ..... . .. ...--

~. 
""", __ ... ..-.I; .... ....-;". No ...-.... ............ ; ..... """"'" 

'--"r ...................... 

~, 

No...-IM .. ". .... ,; .. _ .. __ .... 10< " ".... ,,..- ... koIl<d by 

,--..phi< Rood .,." <V<ry" ..... 

~. 
".....-,... ..... .-,; .. --",y okd; ...... ,,. 010_ ... k;'i.d Ior_ ""'"' Rood """ <>-..y" ".... 

~. 
N.~ ... ....,; .. ~'y .... h .... ". ....... Wi.d by""'"" ...... , Rood 

-"<Va'''''''' 
s.-;., ,. 

o 0100.., poodo~,.... '''';. _'r oI.d;"", br ~ .. Io<" ,..... ... .-

• .. Idi.d by ............... IJoo,j OOK< n-..y" ...... 

" ___ .. I,... . ....,.. .. -"" okd, ... by " " r 10<" ..... ... 

""""'""'" Iaooo br _opIo< ..... ny" ,......' of6nt col,; ........... n 
s.-;., " b<c ..... ...-"""""'''' ....... ___ .. If ......... .,."""" ... ".<.-....10(,_ 

,..,of_. 

"~,..., ....,;. ,-'",<loch .... by >"IJ,... b " ,.... , ,..-k;,1«! 

s.-;., " by ............... /Ioo,j _, n-..y" ,....... _1 .. lf ....... ;', ...... , .. , 00. ....... 

of,.-........ ,of""~ fintcolf .. ',..... 



Rl'S ul ts 

The ..... 1 .. of PHVA IU'" in ,110 VORTEX uOOor dilforen'.',."ari' ........... (oUO ... ·" 

Set . . ... I; Thi. "",nor .. ,..,......, .. on< of ,"" ._ p<obolOl;"io< lCenor ... of Chi ....... 

P"ad."l! ...... pr.-. ....... (12 rhino> poachin~ per)"" .. of .... I~ >-,) ,n oombinaliooo 

,.·ith .lfil.. ... ond tlood coWlr<lpbo> """lIN in J8"o (SE 5,") p<IlNbili'y of popolaliooo 

ex,inction in ..... lOO)'OU' (F igu .. 8.2), 

.. 

F ...... '.! ~ ,'00 ~'" ,,""" .... ...-,..,. ofe,"",,,, rio ................... do< =-io 

, I" ....... ~,..., ..... .wry;oc _;'y "- ,.",...... .... "" .... , . _ lou 0 •• " •• ,,,,,, 

,-., .... K....;o, ('" ,.,.....,,... . ..... ...,. .. ..,...;.y lou .. " ,...... ... "' ,......Iabon lou 

-.. "..,-" ,..... by nood~) ,. VOltTEX. 

Strou .. ! . lIDd<r III;' .",," ", • ...no in "'hicll 16 rt.:no. ""'" poacbod ... ..,. >- in 

romb...,ion w~b .\Iao ... "'" flood ~ thoR ..... a I~. probobili'y of r~ 

_b'ioD ... inl1ion ,n Chit..-.n in nu' 100 ~ ... (Fi!!,," 81 ), 

.<u • • rIo l; In ,"" m,kI poach,"l! 1C«W1O (8 rloi"",'>-) th<re "'" DO proIoabilily of 'Xlonc!ion of 

rhi"", in Chit • ..." .n" l(I% carrying _or ,,-.. """"'" by .IIik~ .... Bu, .... popol'''iooo 

docrea><d .. J15 .ft" 100 ~ ... (Figure SJ). 



" 
" 

F' .... I .J. l.ooc-I .... , 100 ,...., ... _ proIoobiI.,. ofC~M_ ""DO pop ........ _,"" >«aMi. 1 

'" ....... ~,..'. <..,...,. _,,"""'b .. """ .. " ,.... .... , .. ,...... ....... -., .. " ,....1 ..... 
--u.. I ........ ..-...w .... _ """ -.y>n;c ~y dod,,,,, ,." ,.... ...... <n' , ' I,. 

VORTEX _ 

_ uno 4: Elf ... of Hood b tho poni>I.~ of !hi""' ..... minimal E~ ... itoo., tho ill .... of 

flood "'"'" 0.». 1 6'~ (SE 1.6'-0) prn!tobi l.y of populo""" ."inc!iorI If """,,hong ,,'" Mit ... .. 

~«I .. of""....no I ", .. I (Figure SJ) 

& .. rIo ~: n.. rombiYd rll«' of .If,la"'" ond .. ~ ... n • • ;gniflC .... In , ..... ....,.. of 

both !her. InS • '-..y sma ll (I " ) probabil ity of <him .. ,,"',"'" from CIt .... .., du" 10 """,,ling 

"",If. Tho ftnal popu1>'"", in tho ,.,,' 100 Jft" ,,-.. obwt 700 iFigur< U ). 



F ...... .. . Loooc-< .... (100 ,....1 ... ...-boo ........ 1.,. oic~ .... "" ... "",..Loo __ .... X<aMio' 

U,.-.....-h<d ,... . .. ..,...,.. .. _~y <1«1; .. ODd DO _boa, aood 0«Mri0 ~ ( ... 

poo<bo ... DO .,.." •• _~y 1000 .... DO ... ......) •• VOltITX . 

. o;c.,n, rIo . : In id<oI oondj,iDn !her< ,,-as "" ~I~y of ,hI"" .,,,,.,, ... and firool populatioo 

. ft ... 100 >-' ,,"»., tho <arf)"lg _~y in .... (F;gur< 1,4), 

Su .. rIo 7: EIf«, of pooochlng .0 ,100 Ch ... .-.n rho""" """ found .. snlf"",., In 1100 .......,. of 

poooching ,100 .ff«t of ,\/w.,"" and t100d " . ...., "'" .. snif",. ,. to " " ... ' Xli"",iDn of Chi ... ~ 

tIIi ... , . 110,,· .. · .... the.e f><ton I~ tho rtUno popu!atiDn 1<,-.1 " abou, 400 , fief 21 >-' 

(Figw< 1.1) and !»Cil iated ., tloot in-.I for 100 >-'-

,. 



·, 
:~' •• 

. - .,,,~ .. ~"'~"'~~,, ,- , ' W' e f!«i'S 'O+' :[ 
:t ..... _, 
·,.--• .--• .-c • .-•• .-";-";-";-"--'.--'. -

F __ ... _ '-<>0._' .... 1100 .-.1 ,,""""'" ,.obo!Mt;ty of clot __ .t.,.,~ ... _1M ......... 

, J"",...dO"C. ..... ...,,'" ~'Y <l«li .. .. " ,..,. -J ... ,.....I .... ____ ,my" ,.,anl 

..!......nol (I! ..-...... ,..".."' ~'Y .... 1 ....... , ... P"I' d".,. I ... """" <> ... " ,.. ... by 

Rood) .. ,"OflTEX . 

.<su .'" 8: The <ffec1 of Jli""''' ,..., foil ... ,;~",f""" bu . ...... hning .... Onp .... """'f'II"'d '" 
poachinS- In ......... 11<. of Mit.w", 1M< ...... i11 • prnbabiloy (6.6" 1 of _!at ... ulinl1ioo 

du< 10 ... nt>i-oed .fIioct of poa<bing . nil flood (Fi~", 8.s~ l loYo-... .... _Iat ... """', .... IS of 

p ........ • ,,~ I in ... " 100)nR_ 

Set ... 1D t : Flood had no.tf«1ll on u.. populolion p<niote"",_ In u.. _..,. of .lfiiD ... ...! 

_lOng ,110 rlI"", _btioll ~ _ i lb';ng" ~ <~;'Y ...-.1 In ,'" .. w 100 yo ... 

own ......... It.. fIoOO " .., modolod .. <awtroph< (Fill"" 8.6). 

Se""'" 10: M ild ",,","lOB 16 onima~ ... ) had rIO .. ,"",.", ri ..... the p""""" of .lJik. ... 

,nfiosatioo <OIIIbinod ... ·IIb flood .~ Ilul u.. _lation ~ "' J71 in ",XI 100 yean 

(Fi!!"", 8.6). 

'" 



• 

.. 
• 
• • • • • • • • • • • • • 

F' .... I .~_ """~'"" (100 ,...., au"";'" "'-';tyGfC_ .... ,......u.;.,. ...... t.........;., 
""" ..... "'.1 "" ..", •• _",dod ....... ". """,""", "- by IIood -. t ..... "Y " ,....., .... 

--u. 10 ,0 ..... bo ... ,.,., """' ... -",y .... ~ .... "'~ .... "'.-,.".... ... 1000 on«" 
n'..," .-. by IIoodI .. VORTEX 

-5< ... 1100 II ; Tho model ...... not '"«Y .. n>iI,,~ on OJ!" of fnl nh'lng. Bu, ""rnbmed with 

""",,hillg ond Mw.w;" ''-<'11 ~-ilk !he 10 ... calf rn<>rtaIily (10<. ,nand of J~.) thet< ~. ) 1.6'" 

(SE 1"4) probDl ity of oXli..""," (Fill"" S. 7) 

&", ... 1l: n.. ."" of r ... caI'-ing ODd ""If mDItality i f oombinod ,><rt<d rll«u "" 

pem"''''' •. In"'" .... hy _lat"", (uJf monalily I~"II' of rot b......!OIS 1 ~) ... ..,. 

"ilh high »O""hinS .nd .IM,,"'" ~ ",-i!b tloOO """ u. no prnItobilily of ... inl1iDn in "'" 

.,,,' 100 ),,,.r. (Fill"'" 8.7~ 



" ......... 11 

" 

" 

F._ ".1 ......... ' ... \100 "...., .. ',_..-I.yofa..~_ ................. _ .... .......no 
II(" _",.~,.. .. , ..... .....,. ... < ___ ty d<d,,,, t. " ,an. '" ,.,..... .... __ """" n'''' " ,..,. 
to, Rood. .. If ....... ;.y , .... ..,,.,j of]{l%. . .. of finl coM •• I) ... x"";'I! , .. 0( ........ LI "'" 

lim_of~",11 .. \"ORTF.x. 
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The 0Il1jKl" of tho VORTEX ..00.1 .. _;"II~ dep<1>d on tho ",Iiabilily of domognphi< .-I 

hob .. , fWVTIl"'''' Inil .... mpt ..... '"""" Of! tho ~ ... G_<r onN.omtd _ of Ch .... ·." 

OR l-.ry nil "odied ond ... 1i.obI< d<mo_boc.nII hob.., fWVTIl"' ... .. ...., I\~ibbl< from tho 

prniou> Itud ... (",. Laun. 1979. IJinemeln 200J ~ Adinionol do .. on d<mo_"y.nII hob .. , 

I"""""K' !!'fIO'It<d from my .rudy prol1ded .. opportunity 10 "~"". tho ",b,i,.. I"""",""", 

of difl<Tm £>cIOn ro. u.. long_term p<n"""'« of rhtno population In Ch, ... ..,. n..r.f", •. tho 

do .. ....:I '" build tho 1IlOdo1.«Illrio.1<III VORTEX ...,.,lation> ...... ,."~,,iot: III<l ,.Iiobl<. The 

.... ~tiom madoon o.ry;ng "l'o< oydocILno, poa<hing trrnd .-I ~ all "'""'" baJ<d on 

, ho real r .. 1d "",,"", .. pport<d bydo ... 

The """"'I .. ~ .lighlly .. ""til" 10 u.. 'I!" of rtnt _inS bu, 'W"f ..... "i, .. to <olf 1< I }'"aC1 

mo"'~ly. With tho """ ~ar incre ... "" tho 'I!" of f,,,, OIJ\1ng, tho ."ox.;"" proItlbib'~ 

i"""",oed by6" due to tho oombir>od .ff«tll of poo<hing, AI ....... .-I flood. Curn-nI ,," of ""If 

morulily «I ~ ... ) ..... h'gh lJO'-).-Ilftho r .... )nl morulily un be reoit«d '" 10"0..,..,. 

with ,ho high poo<hing ond .\1,,,, ..... ff«" there "3 no 01 .. """ of _b,ion .",inl1ion itt tho 

"<tIIHIlg 100 yean. Ikl .. ·..,-.r. tho'8< of f .... <.Iml~ III<l coif mDI11lity" fi ... ~"' ... more 

rellled to _III;"" tnllIIg<m<Il'.-I In lbe rr.. , .. ging _b,io. _ 1io<1On '" .ffen..! by 

mult,!,1< " • ....,.1"'_ pmb'ion. habt", qullily •• ex .. ,., ....-).-1 "In =Iy be manoj!Od. 

The roo" Onp<>nat:o .. trwi< f"'ton .ffening ~ of mioo . ....... pNChing. ",")in~ 

_.y loss bee ..... of inl~i, .. Atih. .... ond ltUboequmJy 10 • Ieso ._"" .. <:o1I<1roptte in tho 

rom. of flood~ Loso of <alf)ing _ily ...... up to 'IO'~ by .lti"".'" .... by itoelf .... Jik. Jy to 

" ..... mind ..... bu, ",uoed ""'y d.dine In lbe _lat"", in "'" 100 yean. Ikl""'-<r, .. ·Iton 

oombir>od ... it!t pNClnnjt ~ kid I .yt><I"gUtl< .ff«,. ond under..wc.d <"")ing _oy.,-." 

tIIOderIt. poaching 1"' ..... ,. of I _ 10 tit..,. I"" }'"aC ",uoed ."''''' ..... , n..mor.. tho ..00.1 

,,~ f""nII 'W"f .. ",iti, .. 10 lMuall< ... 1 of poaching. The mode1 oulCOfllO"l htt,~ <1< .. ly depi<t«I 

thill pOldling """ ...... 1< ... 1112 - ')nll oombined with ~O'~ ollT}ins _ily <l«line in 

tho 100 )"'" WIll " ...... ",indion of tho Chi"ulI_b, ..... Funt..mto... if_hi"!! ..... bl..! 

lik. in South Afri<> I",. of :>011 .-I :>OUI.-I JlN"hin~ ofrhioo """he<l 161,.,..- in Ch,,,,= 

,he« ...... !OO'. probobili'y of _lation ... IIIl"t .. n from ChIIVI'IlI In romirtg 100 )"",,, 

'" 



COWlrojl"" in tho form offlo<Kl. " -Of)' 25 )nR hod i",isnif",.,. .If .... "" rIIino popu""iom bu, 

only in oorntll""'" .. -ith M,k~."'''''' pNChutg ~ ....... '.,." probobili ..... no. mod<l 

c",",ly>buu po><hing abo ... 10 rhinos;' 0 "gnif", ... co ... of concern oM III rombirw.,n .. ,th 

Jlilw.". .... disaslroou "",",,' on rlIioos of 0"",= Th< mod<l ~~ ....... i'" 10 tho I .. or 

pNCbod 1IfilI1I01o. ~lod<l d<poict<d tho, if f<maIK n .. not pNC ..... ...J onIy.,.In " ..... pNCbed 

.. tho r>I< of IJ male> "..-~ , ...... "-" no probobility of _la, .... niDo,'" bu, pNChi"l! or 

0'''' 5 female< "..-~ in Oi",,,,, could no' ......... iMd by tho _la, ..... 
TIll. PIlV II 0UIpUI .... 0 grnl<r impln'''''' b tho conO<fU'1DII ... "'~ of rI""", in ~"I"'L 

ThIs .... '''''-'y 1"'0II<d WI tho, for """,-'mil ".... ... .,." of rhinos. OChom ' M .n-on. mo .. ... 

Iocuoed "" "","",lIins or po><~~ oM minimizing .fl«u of in,-..i,~ opoc ... "" ,"" hob ... , 

Ther<fo<e. <I)<frol or pNC"'''l! oM ro<trol ond nw>IIl!"n,,,. of in,~,-. lII,k~.'" ...... Id ... tho 

irnmodil". priority ><Iiom or rIIino ron",..-.rioo ""Ieg)'...J ><lion plan of N<!'OL M"""ll""""l 

""'leg)' IIIouId ... (0" .. «1 on ... ..m-., rim .. m<>IIiI<>nn8 md I"""lIins. !tr<ngthrnins 

... ipoo<hutg .flO .... ...J COntmlrOty "'!!"!!ffiI<1IIS- C"""""""y. bobitalllWlOF""'" to inc..-, 

corryutg ~.y • ''''y ,n>eiaJ to~ .... h "pionne ond del-.lopong "",,1wIwm to ,,,",,,,, 

...J .,. .. ,..1Ilffil of .lJa...", ond 0''''' .. ...d. In Cbit .... n ~ .. ., .... Pari for Iong_temt ".. ..... tre 

of rhino. 
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