How @re the Lwa ;-‘-j:l-l':\:':-l.i.":ﬂ a.1:]|1|:r.=d to Lheir preferrod habitab,
with regard _l:n_r.hr:.i: l-:hrphnl.cl..-"r'- and 'I:I:w':-l:li.l'.l.r vzaloge? The
|!|i1"'nr.nr|.|: tacrm at the Tesk of khe Cwr efegie: ace |.'-|.r.ll:l-1h'l.‘."'
=ifch adaptations. HALLe the faok Ak Lhe Jdavan rhina igc almert
cdlroulac Hj.L'II.El'.L'-I:'I. tees, the Lool af Lhe Hllt--l=;-nl zleizer lnan
Aoce clongalsd L;.'-.-\:: \¥ar Stcien J.'E.-'I.I'J qivkng oA A IMBRE
claw-Eike «!LI.DE'-!I:-\!.'I‘:‘E. Lpia Looy |.1|:'.:I.I-.=l|'.~1!r" -E"l.=|'|,|":.|ﬁ an Animal ra
4_'|:r!l: a bekEor agrip din Lhe soil when moding ap 9t doewtn  proapn

glopes.

Anocheg nospkalogical sdapration s the bedy weiant. Aithough
na celicble msosvcessply of Bodp weighl ars availabla fee Che
Lug gpecles (Groves and ¥urt LE%#, wvam Sroien 19741 17 afees
clear Clhat The Sumatcan taioo is Th2 amallei, ami Che
lighter, of The Lws. Moving wphill o dowahil]l ceguices 3
ralatively lafgee locresse cf epepyy evpenditure [or lacaoe

asindale Chan Car wmaill animale [Tavlor T &3 19935,

Doncermiag Cheic teedipg haoits Lhe Lwd speciocs azs pestly
the same. BSunzcran rhines Cead on bthe leaves and bwigs o
sapliongs and bushes, as well as on Ereil (Bornec 1979, Fiyon |
1983}. The low incideace af fruit inm the Javam chinn's diez
in Ujemg Fulsn may be becaves o0 Ehe rcelatbiwe searcity of
large fleasy Ceoulc there. Flyan {1283} Tound chac althauah
most foedlng sites of Sumacran chioos Llsing o clased canopy
forest were recordod Lz lie undec Lhe closed canopy. LEha
rhimos shoewed a strong peceforancs fer wegelaktisn growing im
Tarest gaps. This prafarance 1a similar ke Ehat of tha Javan
rire obsecwved in Uiong Eulan fsem 4.1.31. Ouerall chare
appeat to Ao fow Jdifforanced batwasn tho Eaading habice of

the twe =spesciss

Fregent Ly Gumalian chinos ara Found malnly i remotec montain
Cofe=reg, Aairhough ane papglation in Malayzia (Songal Dasund
lives &n seceidasy (orest an Lowlond (Sleieslapd 19&7). Lo

numAal rEn rhinee [ Rl TN AL a0 arseas LT FREE FLimary
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foerext is Lhe denbpant. ©ypa of wegelatlaon £nd because Ly
ate beiipe adepied £a [ead in that Lype of vegeLslion? This
wonle be pegpfimimg. 1 hawe azgued abpve {soe 8, 1.48) Lhar
gaplinge goowing uader a closcd canopy are helisf defl Ended
giairrl herkivoree chan plants growing io tmehaded lecacions
rhidviegl rhete higher Tiber content. lower natritional waloas
un? higqhee corcentrarion of fewic cempasisds. The welahnlln
rabte of @9 anilmal ilncresses enly as a fencstion of hody weighto
L Lhwe power of Z53 (Kleiber 29089, Tarcgsr animale tharoelfore
rejelre lons fpergy  per o wnll ol body weighl Llisn snalle
animale aml can ex st oo tocd 1 Lower qualiry jJdanla LYin;.
Kt rhis mame faime thelr lacgel bedy eizea pnebleeg  LReR L
tolarats  larger guantities of Cexins. It weald thegelars
aprear mete [ikaly thabt it is Lhe Javan apd not che Sumalczn
thing rhar 15 bettar sdapted te lEwe in 5 {vcest eoviconment.
The (aor rhat Smarran rhinns are poeseabkly Eound rainly io
regara EaDAcain rogions 15 mesl prabsbly die Lo hbomax hanliog

DreRANUF .

W eonclusicon | considar it meost likely that ssch of the bun
specics e bectee adapted mither ta lowlande [dzavan thins) @
in TounEsincee ACERE ifimnatcan Thinal} mainby Ekr avagh
porphological sdaplecivndg. Tiwss  adgplalions  Ied Ly Ll
pepdagics]l domimapee of one Gpeclas over CAA CCRer Wherawver

The Lea agcirced syaparneieally.
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1n thig ahapkar  se@e tindings relating =o  Ehe  sooial
organizaticn af  *he Javan rhiomocacas shall be  presented.
faoauar of the d$ifftculcices of -r-hﬁ-;ur'rin-:q rhimcs {aee 1.4%
wary “1irklz digect informatfon con the saeial henawvkans  and
fntarancions babwean ind:widuals was phEained, 53 that much
concerntmy cheir aocial arqanization must cemainm spocotatirm.
¥ar @amn aksarvatians and comparison with  other  rhinos
apecian provida cluas to the sacial srganization of che Javan

il na.

5.1 Sawmal dinecphisn of home range siza ard owveriap of hone

rangas

The size and lacatien of tha hame ranges of sevaral rhiacs
have heasy Jeecylbed abhova (gae 9.5 . Hera T ehail diacozs The
A1Efeienl hope range #1328 al males aml Cemaleés &z well as
che degres of pvstlap hetween hams  ranges with gagagd e

gocial organization.

LU | Hanie raniger ot maln rRinan

The homse rampyes ot Lhreee pales (20 F oand 33 aras shawn in
Cogige 5, L Logelier with Lhe 1ocatiopnd wiemre Leolaled Lopacks
al gLrer malesg were [ourel of pacte 0 home panges ol sthet
male rhines. There is Eitble aveplsp befwuenn tfie fioms zanges

cil the males 13, F_ @1 arel Ll rale ok Fae meacuremnents 2H3T
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whase  lapme Jn|||-=|'-|| __]-tr wdnt ol che study sces. '_T.'li:' ohily TEACHL
af ng_lﬁ.b.ll"n“l:l:!'l.l‘]c'_:l::l inside thz home cangs ol anolb=: nale
we:a Thasa b M aepd of a probably stili yeunp nale wills the
meEasuraenents 25/26. Sone awvarlan was obhsorved bolwsen the
hanG :r-:|n'l.|'r:5'-:'!l'. males © and M. The main Eooding accas of M fay
ree Ehe nerth of Cthe scudy ares in che alluwial plain amd on
Ehe Telamca plaktoan. The a3rzow oorcidar loading towsrds tha
coact was pEobably only daed shen the rBine cravelled o the
l:uuul: la epdroh of salt. Tae Tracks af M r.|'-:_:L"n: only racecly

observed to Lhe study arcea,

Wary :nw_-:bﬂr.-:vnninnn were made o the tracis of F, and it
hoa# ranga 1;m=' prizhabiy largqer tFanm shown in Cigara S.0.
Therefara. Eha nvarlap of fhe homs Panges of 0 oand P sy hase
been comewhat mose ewkonsiwe, This. hewowsr. wac oot Ehe case
for the hame canges of F oand ©. The male patreol path chat tan
Chiough Ehe arés ot overlap was tceguenlly Lfcaveiled cn. and
Ceen Tha Cew Tine2 The Luwe males crasssd aver Lhe path and
Lhe shert fduration of their szays on the ather side it was
soncindsd that the situwarian shawn in Figure 5.1 agraad wich

roaliby.

A9 waz mentioned abows {@us 4.%), the obicived boms -acges of
pales were, oo L averdqe. consldecably Edoyer Lham thass of

females.

5.1-2 Nowma ranges of Cowale ehinoe

The hame Fapges of rhs [enales . 1. 0 aid EfL oaZe shawn In
rigura 5.2 togerher wity Lhe fecalicns where ffolaled Lracks
of rthar enales wEiE it E g ed . Foema la Hisme LAaTfER
auarixppmad monpAiderals’ ¥ mare Char The hame ramge:s ol maleg,
The Fomwa range af rthe Famale 1 lay sorlraly wlrhino 1he oeee
ranger 2af 0 and ESL. Famale hams cacges wosd Smcllar than The

iy sangos ol males (aae 9.5
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SoR.F M auuSStoa

I will rirst discuss the diffcsmne oone l.-:lll'Jé_a!'?-l-:"Fu al rha
gagei . This. will laad ta fha quoestion Bow Lae diCflecenc
dagrens of ovecrlap bolweos homz ranges of meabesrs ol Lhe sapa

fax rcan hes awxnlaelnsd

The hore cange of pale Javan roblnos theso were deczrniced 1n
this =ludy, HI:LI:.'. ocn Lhe aveocage, Llacger Lhen Lemale  hops
ranges. MoMab (1751 :1;qq:stcd that loms rcange size cowld be
porcelated with Che enccgy necds of an sanipal snd ics feoding
kakits o, ©. hzrhiverocus, ecaroiwvorowms  ebo.Jl.  In HMorth
Aparican rasmals body sweighh appracs ba he Ere most inporkant
ractnr tEat detarnines cha sise of the homa range. Other
rascars suck as tha dansity of Fand resoiiccs or bhe nenbar
8T eonspacifbcs thar wRs A ocertain @raa have & cartain
influsnoa as wall, Cowdd waioht diffccences bhotweor mala and
revals Javan rhinas acesinf Toi the!lr Jdirfarenc Fens cange
Alzas (of. hacascad and Henaell awiwys Male Javan rhiooes arm
nsl markediy lacges rham Camales {see 5.3 and kach sexes
appasT to wtilizz che same Tood fasoucces. It seems bherefora
that sama abthaer Faztnr Ehan difFering enecgy reguirencnts is

Enenluwald .

Fendles hawve an wppap Iimit Lo the aumber «f oalvas they can
havwe in a “Hretims. Thay man mawiel2e che nember af thele
pragany Ly lrll.fiutinl;' AR hech pagentbal care AR p':-H'F‘lh'IH- [N A
pach rcalf o Lhal itr chancer aF aorwlival are naxislizad.
Mo Ly wher afe ool lovesD auy pacepldd cdrw B Cleele wisung andd
whio am hawve 3 vary noch Lasger nuekEcy of efrspring ramparsd
Lo famales, ¢an maxigmize the sonber ol thelr progany L
maring wirh as many Cwenalas as i.rl.rsull.'-ll:- Oy pnsgea=jng LA
fiaas r_.‘l:-lq-i_-l ralacive T chat of Females, A male dAnoreaszaes rha
mauntar ol Alilersal fomales 00 will pesl, Tha dillerant hgma
range sizen ol wale and Temale Joawan chings ade prokably La

e ooppdaleoed by Lheie different pcepeoduciiee aToalog e,
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mithougy, by hawing a LdCdcr homs range 3 mAsie may enoaualse
pore iemater, it Stbil taces ihe sompelilice of othex maler
ftor CheEpe [emales. In oardeg Lo pecoor Lhin caspeLitian and
forthoer ephance 116 owun bresding succeEse A male can deqny
cther males aceess bo females wilthipn irsR home  rangs by
maintaining darinance aver its compekibars, The guastion here
ta wheatbier nod whar fars af dominmance eristc amoig mals Jrvan
rhinas. Pecauge of The lack ot ddcect oboecveliope o the
Behaviaar aund iocecactians  betwsan palez, 1 shall first
cenfider Lthe secisal ooganpizaticr, or rather the daripnance

klecacohy @b bwa AGFer dhibos dpashak.

HMale iodiap chipes @aa be aliseificd ipze "nicoeg’ sod Vioeako
males  [Lewris 197330 Thesc should net oe wieswsad  ax Leo
digliner  ATEIAr1les  bus  cachor as the  Lwe =alasma of  a
T ionan. Pract:iecally enly bhe sbrongasl males are abkle o
mate; weaker mableg are chaged of L when enpaantered 1m EEE
presencs: ol an oesifcus fesafe. Grcong wales S0 not exclude
atker males kazown Lo Luep -— bolh siceng and weak -— ficm
thetir ham: rcanges. ELcong neles waore e Cangas owerlap
toieraks each akther sad Lights cacely acedr Retwaen toon. Bk
when sbcance  pales enlef The  dome  ringe of anotker.

espectally & strceng mals, fighl: de coour.

Amorg vhibto rhipcs 3 bsreifarial spetex baas eenlvad. Hiles
fait imtnp ore of Leg pcalsger las: Ceefibardy oWNGEs aod |:J- malics
IOwen-Sailh 1982, %YL, TeEritery awnsrs melatoln exelwsive
walioyg cighis «within (heic Tereitory. Thels bepavicur ditlers
Lien Thal ol -F- nales le. 4, Tergivacial marking behaviowr).
Mon tecrbretial walas ard passing awners of olher Larcilories
are teleraced by a tsrvitory ewner in his teczitocy =8 Locg
as thay da nat display tercitarial hehaviowo. Khen Ltecritocy

owoers have to Yeave thein tercciterios, forp examplsz Lo geagch

Gt waker, chey bohave .'i.l-:-.'|'3 males in the Legiitoiles «f |

Ghlier malesn.
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in wiew gf ChRR F'I:!IJ;.I'.-l"ﬂ-:":ﬁ af .|'|.|'.I'|1 nang hiEl-i;LL‘hlL‘!: amang che
paleg of oTher Thinn Bpace 1 a5 T.n-n".-unh.h:r 1T mosl probable Lhat
sohe ot of Aemirance hiecarchy exists arany male Javan
chiliad= as wnll. The homa :n:&nn af malaes deCecalned 1a lpi:
sy sEgarzaly averlappad. The situatien shows Eo figure %.L
5u;;u|-_-ta':=| tha: Ethase malss sware . Lor-itdoy wwhaens. only a
:[l_l-lu.l 1,|_l:‘!|:'=;i|'i.|'.:l';n ware tha ctracks of  two. wbher Ehines  Lhat
wyimig ted . urine  Taand | ingifa thne hane range of opne of the
theoe m@males 0, °F and ©. Tn ome  rdse Lhe measurensnis
indicaced a rﬁuﬂq aaulc-qali (357263 in the ather rases ik
wng tEm male M who saesasienally teavelled aleng the sorridec
Lo Al wwaatl. [0 1:m weey 1iEely chat nokt sLll male: that
Eraquentél The hoee ranges showy In Figure 5.1 were pecooded.
ThHie may ke 20 kpcanse fhose nales that wote nck recocded
sguick=d wtdne mnsh leas fregueantly than the anss whose hame
canyeys Ccould he derernbasd. Thia wonld imply that thore are
Luo calegocies of wales thar differ dn the Fraguasay with
which Chey sguirs ucine, ':hn-,nl'rl_ng tha latkar were Lraa, a
dopinancs hiecacchy =ipilat ko Chat in che white rhing conld
he proposed: On the ere hend Lhor2 aze bulls of [old aratus,
Thase awn  beccltocies in which Lhey  prfegimally malnlaln
oEaLLEEYrs {r near by Arrlimiwal mAT T righre. Thisy
dependtoate taeric statuc by frogueenkly sgairbing arice. o
the other hard. Ehege aces the nen-teccibtarial malea. These da
prL, oL [aAcelf,  =gaicl o wcinsg., Moo o sbdbcrenbl in puesilile
reqardioeg The Dape zapge eifes ol nan-carricarfial o maies,
Hon - teprilorial bulle afe Glpdated wiThin the TerviTariss of
males of full scatus. Territory awners may pasd Chociggh other
Earricacies as lomg as Lhey Bokave a2 moi-Cerrirarisl pale:z

and o met sguilt urine.

Hawevear, carkain dondicians af obharrvation - ImEL the walidiky

al this corclusion:

Hart 1 c-arks that =pen enoonnternd oere Fallowed gweesr
a Leny encugh -'.Ii.*-:r.qu_l'i.' By L'|.|'."_-1I:1_r' datarsina Ths anx afl
rte rFaioa. (fm faet In che pajoriby od cases Lhe rracks
mira fot g llawad an oall.l

Mar a1 Famne capdnes Al ke rhuaes rhat o peepoetted] the
abidy arns were dessreiyol,
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Haot anecagn Tracks of A0 Taranr mals dadividuals were
follewed, and the Coegquency with which Ehey wiineled
determined,

It iz peseible rnat 211 males squict weine [requencly, and
thai ckbwr males hesides those Ghewn io Piguce 5.1 W&efe nnc
delapbad hesaussc of Ske rmall ampupt 0 bime ppant eRerching
Lo Thew. IC thkis wers the came 5t wounld mesn Chit the BoRe
ranges af wales probakiy overlap in the gane way as chose of
femalas. Ifn LRis cage rche Jdeminance hiararchy af male Jawan
foinen werld probably be wore sikilar va tner of tha Indian

ehlna.

The present Ly svallohle Tnlor@el 1o makun i defdnlce
e iogien AJLLEwalt. The snitdation as Hhowe ik Tigwes 6.1
glzongly suggesta The existenca of Eerricpries. Howewer Lhas
way bawe bees 1The Tesult cf che spa il number af bhome ranges
thkat sara Adararmited. 1t may ferther bBe asked whether an olid
indiwidigal 1ike mwale T fas mankiasned, thizs male is presumed
En hawe Aisd in 1979 wenld ke strong gnough BEa detend s
Lertdlwey wagaldasb copgetitalrs. The possibllicy of male Javan
rhinos hawing o domtoance Riecscchy simdlac Lo Lhaw of Lhe

Indizm rhice can therefope gol be wholly excloded.

5.2 Sexyald dimocphism

In thi= pecllon Ewd especls of rexXuel dlmoiplkids o The

devan rhing ‘body sizedwelghc and the precence a! a harm

— £hall he digcuesed.

Wedy fam nomaticaracla &2 Che kady dimensionz and weighl of
Jawan rhbnss haEve been baken. Heagerwarf §1%70) was of ke
epicicn Lhal fepsles abe larger Lhan meles. becaase ihe
laggeel animale sesn W€ele always fpmnales. duarin LR

ippocted Lhie wvlaw o Che basge af skull messerencnle loom
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which he infareed & fRallar In:-d}:' ‘cize af males. Whathar =uch
iefuraaeasr . are walld 1l aopon ke querst ier. Dosiin, o
Eranple, contluded  Coon mrazacamenk=  af  Lhe  gost-sranial
Akplepran that cthe size AlcLurenvs bulwedwy spale anel Do ls
Trddan FhinGs was  ¥ary small. ':I'I'.us.il.:':u-:II. sapaaried by
nr-.mlrrnn::mﬁ: raken rfeom living., #ild  aont ‘T-!D_Lfl'l.'ﬂ. iadian
chimes {Lang 1961, Laprie 19783, The malea at tniz =pacias
are roygiderably Iarn]'ru.' and uwp to 2h % h|.=:|1.ri.r.=:_: Ehan tenmakes.
1t “in pnas.‘._l;'i# crga.n rhe Temaies ©f Lhe Jawvasn rhing scn, an
rhe ayesrage, sepewhat  lagger tran males. Bush 3 size
Alrferame=a, ir v wvisre, {q profakiy Arall. Ha sbatamant ran
Lo mada dohee:klng any Aiffecences of bady goelghbt boiwoeon chc

atkKiaL.

Ther= :|.= some conbtravarsy comcecnaing Lhe size ot the hocn el
mala amd femala Javan rhines. Foomero aulhoars (soc coview in
Hopgecwart 1970} and Hovceowecf (1970 claized (hal fanales
had oniy a small hera, in facl only & small honp. A1l rchinoos
ohaaryed by Gehenkel and $i.'!'l1elr|l:ﬂ'|—l-i".'ll'l'i-|_'|'ﬂt f10R9A1 in 1RET/RA
had Jdiecinect hotn= aod the “we authers prasumed thab =one af
rhess mart  have hess Seealam, rhus dwpl el g “thatr ar leaar
dume Lamaler cascy horoe. The only Zerale I saw <laarly had a
amal|l hurp. wiile threes adolt neale=x all kad dismCinct horcn=.
HEO@RNT  photograpns ob female Javan chinoes  [agsampaniad by
aalveal (Conpeat 1%§2, Oombmai pars. oomm. ) zhowed thenm 1o
fave anly snall Bunpe. [ osuggest Chat Chece exielda a discinct
goaxusl dimccphisn cegatdipy the aize of TEée heCn, Tapales
hawve a bornm buk a5 & rule Lkis kas Lhe Form of a cmall hampe.

In fxcepcianal casaes a small horn may ocourc.

TE im Eaect the zaxual dieccphism. aside Erom the diftcrenre
Pn haen giae., ik Fictle poeoncwneced in Jdavan rhinee and there
wximim & doninancs Risrapchy amerg malaz, Thisx ssgnizes some
Paplanalien. 10 males Cighl Ewe duminAapee Phen TAacger daly
Bhive wokild he Lepaliclal [r & claga] agwireimnent wlirh JenEs

Yagelallon, bodeyep, 4 Tagge body alze nignt be dar g hinsatal




apacny reals inveiuad in pushing 4 lapgs Boedy

heraneas o Lhe
Lhghiggh Lhe dense wegetatisn. The denslty of weogelation hkight
also expla:n why pale Javan rhings 8o oot deyelop penoundsd

£¥En ralds in Llke zogion of Ehe a&ck anpd bthrosl =uch ai the
miies =l the Ipdisn chino. fAuch dealures proabsbly function ex
aptica! sigmals qLausle 197E). Taey woobd be af litrle walue bx

dense vegebablon whers slghting distances are wery fmall.

5. FLaupings

hoi.1 @rauplage ol racks
Whanawer rhine Eracks wefe  efcelntarad thelr runbe:  was
recarded. The resuils sce shewn Bn takla 5.1, Tm mosk cases
ant1itTary Tracks wers tound. [o 2200t 0 % alf the caRes bwo or
thres (bIt newer worel Fiacks of approximataly the -same ange

were Cound tojether.

Wnlass Lioe pdenity af the 1ndividedals was known 10 Wds pI1TEn
nul peesidle o eaTimate the leaglh af Lhelr greordar bon.
such aseeciarians conld elther be pedmpapenl oo TeR@Eemary, HE

e, lagling 4 few Gaya AT nosb. 1L was pebt sven paseible In

Tabhle 5.1 Huanber of sEins tracks fovnd cegether

SollLary FRirs reiplas ToLal

R0 de LAE 144 R ik

® T a1 . A 1130 0
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211l cases Eo defecmine wherher Cwo [ef TRreal rhings had hasn
Taving TegeLial, of whiether orne rhire was falloawing the athar
ar @ distanes. A glwme Jiffercpec of only a Fow houwro woabd
have Leen izpessible ta deteck. [n this lacierc cass the one
cadng weuald Rawe beer Colluiwing Lhe @bher fhimes tidch oL
toch chlogs <euld bave Jeso travelling aleng Lhe same anima b
Lrall Livdependectly wi Lhisuak Lae [ollowing L':I!'!:l."' bekieg

ateracEed by The firsl rhine's lcack

10 scme ¢as=2s 4 more precise iobecpoetlalion Was poseible,
however. FPeoimapent asscociabtions exieted befween  Sowg oand
Eheir calves. Abkoubt ooe halt af Che cecosds GE paics ol
tracks weep of thic type. oo pErmanenl o apsecialion hedasen
twra aduls tensles was eohscowsd [the paic (KESLI. IF 1o likely
that this was an old fexpale z2oconparled by her last cali. now
aduli. Tempoiary apsocisclons betesen a male anpd gue ve Luo
tepales WeEd fecorded, The ducatblon 9t assaciatlens ke lwasn
piled and {enales lasted € Faye orf nole (&8 5.5] Terparacy
assarialians  were fucther obsecved Eo poroc bebweon s
cow'ealf palir and a =ebadult sodividual [men BoR.Z2.
Hooqeerwect [L%T0)] obsecwed bemppozacy associabions belween Lwo
adult males. Yo tiple tracks of adelle were pol 2lways
investigablsd closely anpd it s pessikEle tha: sore of Lhese

wnpg asenciastiongs betucez males.

o8¢ Laasply asaoclared goanps

e re——n

Schenkol and Scnenkai-Malliger [(19849a) chawrght Ehay  hal
griderce of sowme ferm of lease associabian batwear several
rhigcs. Their cbservatlens 1lndicated that on @Qome Sccaaians
gewveesdl ehimos had mowed inka an arci alraskt 3t ch: dame Lims
and also l=ft it again =wiaulrtancacusly. thiough chey did Dot
mava tagether as 3 clese grogap. To iawestigaks this gquaskian,
ehe povepsenls cE all thinos in the study ares were ponlbacoed

simulianecusdy,. @iz cach patral of the stody acwea (descripbion




AF PALTGIR &8 <. 0.0.23 311 Lracks [0URd Were marknd on 3 map
Lagethel WiTh Ehe dare an which the chine was estimated Lo
have  creassd  the  parral  psth, Tracks  with  Lhe =saps
maasuremasTe, which approced to beleong bBo Lhe came Indiwidual
kut Coaund in diffesert places wr o ditfesernt patrals, -oubld
Lhen k¢ pomnecred Tagether to give & rough picture of cach

rhing’'s mavemasTs,

Far sach wmanrh doring which the stufy ares was patrnlisd a
Bap wasr made. ko oexdeple 12 chown ik Figura &.3. There
dppaared Lo ke Br cOOCALDALIoR cf modchent amckg a0y ol The
rhlaws woovwept  fof paics wWhich wepe snauciobed  ower  long
pericds snoh as cows and Lheic calves o oone patr of fonaies

EsL. Maps made tcp Lhe oLier mailhs showed cipilac cesulls,

Th= numbec 2t chipo® pieceil In a0 aies may floclasabe Qquite
widely a= shown abeve {(fea 2.2,7.2%7. The obzesvarigng nads by
Graceked apnd Schenkel-Aulliger may kave baen of this natoral
Cliciuatisn <ansed Ly Ehe mnoeardinarad  sovenants of  The
ciiinos in that patticilar axea, L 1% slso -pu-:-uil:lu- Lhat Lhe
things leik Llhe afea AT Tha gaps Tine because of The poegapss
Al hameads In Thia sass tha'irc maovement  @nild havwe heea A

SOt fearTien Lo i Cileturbanca BUt nel ccdrdinabled meverdanl. .

Sk Conounicarton

I highe: wwplebiate: inlEaspeciflic correunicalion Lcsnocmlits

imformation an wotivalional plale ard intestians (Lanthald

FEPTS aa well as indivi-Adinz]l idenTity and smed-im) =slalns Thie=
Infermarnison in Cransmliiied ThEcugh a4 varimly of signale ohich
el bu clasaified, [of ecXample:, accordizg Lo Lhe  shamnel
chreugh  which chey  2ze  peroeived.  wiswal, acousLical.

wllaviory and teccile [(LEuchold 1927701,
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Lagend Lo figuoe 5.3

e Adrectien ant! esrinated date of pacuage

pabmet inn hetwesn Iw0e sighktinge. This does  §nel

—Ee e repoesent the exact paute ol the rhina
phsdan & (G
2RA2E
e ITBF2T « ZESMZE gn 1ESL]
— — EZ&FER 4 Z3SZE] q (o gally
............. TEREET o XSRS
e e TESET
— = == IEFIT 1452
—2— [~ shids
— Fm D 24556
—r— - FEVESY
A 6627 g 01 4 eslfd:  Tbe  Tracks  wele  sigiten
cepeatedly  weTwern %, and 25, Tebroary
wikhkiin Lhe arca cohowno. The Ecutse of the

paiz cculd nol be reconpsCpoctad,

cenmranicatiom may e firect either whean teo animals axc o
the wicinity of each other or Lhe Lime lag HSelveen prodoclion
and recepticonm of the signal i shoot [ q. wurcal
comrpaniativn owers a2 distanee]. Aripale =ay alss cormunicale
indirgobly whken they ace nok aear each eiief. [o Lhis caze
the signal is Che merg ar lese larti=g pradect of tThe actaz’ s
Eehavionr, i, ©. 2 mark whnich may acl inm relepacing ceactione
in copspecifics. Wisasl azd alfactory macke sce [requently
tged  in ipdirest comeOpledtion. (1 LRE THR Tefwr gliAacTory
wmack hefe 7o luclids all substanses  prodiced by ppecial

glands of whose depoeitien be accompanied By gpecial LYarma of
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m-lu:u_lmlr [of. Sehenkel 1%4813. Tndirect I.'ﬂrlil:IlJI:Ij.l.'-'!t_ijl anid
Lhe sekting of  marks  are of  osoobderaBle  GwporLasmes 3n

apecies where direct spcounters bherwesn cocs=pecifics nme rare.

micect coemunication beLwsann Jdavan rhiics was carely
abservad. Onlv soms few wocalizations weee Neacd ddilng tiils
stody, which dre deseribed 1o 5.4.1.  Wisusd ©- Lasilile
s1inals weeo nuot abserved at call althowgh. m058 probsbly,
th=y woooar. The canmumicaciwe [unctism of uvrinatienm  and

dafecarian is ceoeaned in 5.4.2.

E.4.1 WoralizaLions

Eovyaral diffecent woralizabions were heacd Zuriny =ncounbers
wikth rchioes. A dasccipkion af each wacalization iz gluen
bzl oW ipilowed by Lhe cankexrt in which ik was beard acd an

attenne at inkzrprating its fonctloe.

- 'Haigh'
i sound Lllee the nalghing of a herse Bul wiloost che
sbapcako. [+ is high-piteched hbak nat as high as & shrisk.
This wat heard cpeoe from & male rbhize Lhat 4 sharr Ltime
FECYInuAlY Ead epnoonpleced 35 Lrack of a Temale apd Thenp
haard the= obkservarts mavanank. Affer producing the ol
the rhine appreached ths ohsarwver urtil., at o Jdistanca of
approxirmzely I0 m, 1t soddenly tocned @ud Eled. prusunabl ¥
upan catcbing the Enman seanpt. 07 b Juike likely coarb che
rhinn conbined Ehe seank af +£he female with cha gonml ar
rtha mawe@anc caused by the ghaacwer aml reasbsd ‘1o chis
situacion hy calling. The tuzerlen oF Eha meigh is prokahly
ta arrakliah diraar  eoaTacl  ewer  [oRger diaraneea.  This
cound  warrespende ba che "loawd Elowing whicsle® decoribad
by Sohenkal gl Sclenke L-Malliger (196%a, Schweaks L and Ldang

R




L35

*Elcact

A scund tike the Bleating wf sheep but :-||m11.-|:'.. This warc
neard tnree Lipes: Lwice Teom 3 CoWfeall gaiz and orce troom
Lhe pair ol adull [emalcs KL, It 15 NoL clea: wheihss (L
iz Lhe cow, i1e calf or bath btnat bleat. This APFRacs Lo be
A contact =oirdd nsed bn the rmowscald bond.

b e

b soind 1ike adt hedng pressed cul explosively throuogh che
nastrils: reminisoent of o steam en9ise. SneTts are emdtted
aither rReparareiy nr az a secies of snores follawing each
other rapldly. This cound war ipwacianly icscd whon rhimco
Lled mlter «#nsounbare wikth Lhe stwacear, On ows cocacsion=
il was gproedoced by chings Lhal Ded hescd che approschiag
abgepver bBut mol  yer  caugnc pliA scenl,  This ecurd L&
probably  prodoced wain!y 1r (eactlon 10 gleldctances, [T
miy eghignel defepzive efclrtenant LUl poselibly alse contains
ath ﬂ;lt]:eiﬁj'l.'e canponant. {datensivr: Lthoeat),

*Ehrimw"

L overy high-pitched =soond emili=d wikthh great tosc=. Thie
wa FEacd anly ener when 2 fhdon sads 8 ehart chacge frward
tbkn obsegwver,. after which IT Lurned amd Eled, It ik mosl
Tikely Lkal 33 Lhie cese L ching bed peiliner heard  por
CATGIT The ecepil al ThHe GREeI™ar URC1L e weg only o mElers
AWIY. The fharge may have heon 4 rellsy aciicn sg The thina
fuddanly becams awaren of tEha progzieiny s the ab@egwver,
Skrizks are prohahly a mare datense farm of The &nopf, 10

wrien The maetivarinnal coampencnt of CRAC predepinated.

"Lip-wikration®

A wibrakiomg round reminiscent of  Ehe Anuind pEadnce] by
BWeraae Ty wik-ating Fheiv Mpe B4 waer hoacd ocnce from 2
feeding chins Lhal was unaware of Lhe ohoerwer's proogsnom,
The “lip-wibration™ probably bas Do comropical ive (ool iso,

bul :athe: rerianas into ths voncext of Comfart bsnas our.
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5.4.2 Qifactery signals

S.d.2.1  Weipatlan in che context of gopmupnicelion

Feside ibs hasic functicorn of excrolion. wcinailopm alea piavs
a rale in communicatios belween chinos. Ugine Tranavirs
icfermalicn en The idectity o Che pnaker. an the phase &l Cha
pestrous cycle of fempsles and possibly alse en the gacial

status oF males.

Beth mala and fazale Joavan chines cagularly ocinates whe:s
vabllowing. The ®od wich vwhich kthey eover themsclwes 1 thus
Beavbly impcegnated with uacin: snd s Loft as 3 =cenbt msck
wheraower it 1s sccapsd off ooto Ehe wegetacion (Echeokel and

Echenkel-HAuliliger 1962, HeoogeowerE [570).

Aside from this. howeweo, tales and temalos show dibtfersml
paktcarns of narigakion. These paizerns have heon deseribed
abawe fgee 2,0.7.2%, The males uwhoae fTracks waca [allawad
Autring rhisc stndy aguirtaid nrine Freqeant e wbhiie 1ravail fog.
Tha wala erirced zpe zgelce of 2 eeriee of squivrce while it
waklked a Fow mebara betecon cach amgolin. Thoaes HCLrcs WoES
Etposa Land wl, §aCeiwvals of [LITY Co swvwial buardisd mabais, Che
avarage fof males that wero nac (allewing che crackas of a
male was LAY B, Tha erine was =90irred mostly fn pedium denss
Eo dense uplergeowth, s cthat the Acaplers wees Gawght by tha
vegetation abawe rhe gqronnd. There may he s hias in chig
ahzecvation as uclne dreplets oo the geoond may be malse
ACElvule o derect ipeavar,  1he £acD Ll pale chisoz

B irred wrime aften JoRT AlTear nassing Fhrongh wery  deasse

Yajatabian, which @BnRacsn That LT ueine falle an  the
wegalakian  and nnl. an Lhm  yground, indicakes E by B zlam
Corwduiog shimerwaliaon 1S coroecl [ Ly sdoe phasivalion sas

Already made by Schenkel and Gokenksd-[ulliger (L%6%ald,
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cubcidinls mpalen prokabhly do po squirt wring ragular iy This
war ubwerwed in & subadult tkat wam Lrasked ocwcs B Aiskanoe
al AlFRQRD @ Em. fm oS3uld, Bwi i|||.-'.|.|l.|':|' ¥y, dquale (ioacpramnt

moatpiements A5FALE wan NOTEl na have squiroed wehne,

Male (hinos ro: only sSooibl wrine while T:‘:AI.I'P'I'I'inl_:I. but also
in :easrian to an encounpiec wilh Lhe Iracks of other rhinos
g with man. Male [0 squicked oarins ool soceslieding  She
reeth track ol anather thipe, The sobedilt =el: menzienns
ahrave qid &guire worine after 1t had caugnt the obgegvar'e
wasrb and Ifad. 1k nad mat pguoirted cripe owsr Phe ¥ T Or
Lol led welofpe The anzannter, heweysc. Forpibly rhinos al=s

sgaics ucine in dicesh encsunbern Wilh abther rhiaai.

Males EtFRat Eallgwed 3 fenale squirted urise were reequencly
Thar when Cravelling  alene  §jsee 5.5).  Sguirtiog  Joine
pppdcenkly plafe a roele an rhe Cemaorary aeReelacioans hobkweern

males and Tams iog.

Fepales wrinste pocl less Cpequently Thap pales, abaur Tao 1o

Lhina Lipad pel day,

P I Datecatinm in The sonbext of sommenicaller

Frad  ohservaticns made e acher rhing specics 1t may  be
aepabiled rhat dn che Jawvan rhins as well, delfacacier oet
a#ly has The furscien ot &veretioa ot &2leao & commoenicative
Tunetien. Tueg probkakly nor only canveys the infarmarcisn that

wepber of che epecler passed by bur poegibly sles on rhe
i oantkry af rtha Thina thar delfeaated asd, dn the zfase of

[ taleg, In whish szaqe of the pesnra’l oycle They sra.

iawan rhimas defoeated when crardipg sLi 0, doposibing theip
Baklin ot fapces in o oa amell hesp. fOecanianally, junal s=isre

aluppring T Jeiweatioh, She (hing sey drey a0 Sl aied




L7E

produacs o aufapw mark. RITer defecazting zhe rhing walkm avay
without Eickiog. . scaccecing oL sccaping Che dueg wich ius
reat.. Malas and temafes: d9 oet diteer In e sanner  chey

dapazit Jung.

Twa  AspeeTR af  defazation which appeac importaisl a Ehe
contsxf of comRuRicaticn will be Ereated heca: the losarion
af dAuznghcsaps and the tecdency Lo defecale anka pEevionsly

depaszited deng, 1.0 kthe Lepdency Lo form piles.

The Llezaciens whece dung hesps wecs fcund see sunmacized D
gakle 5,2, Taz lasatiasn *"clidga war plazas ir: Ena calegory
togecher %1t1 the Llocatien "treii', ainses in skemp Lefrain
cidiges Coeguenbly oicer L eani=sl paoules Zgr Lpaw=lTioy and
Hanally soimsl Lcoalle are foumnd of TR, Tﬂe[e ie a Hklam
Eowafde Lhe deteclion of dung Jepeaifed op Epalls [@apestally

Tablo 5.2 TLocation of dung aqaps

Locatian oG lcaps %
[n ar next . 105 509
TR walef

on or nayt ta

LEails fanimal T b
and wan-made]s
cldygey
Arangja [orert % .
MMrhnars 2o 8.4
Falal 144 LRG0

= mpen neasowes, [(erdat, shruk velstation away [ioen

rrail=s an<d waraor
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Mak wAdE1  a" Thepe brails  werp  troguenkly used by the
ihaerver and dung heaps deposited bhege were pore Tikely 1o
Lo ancountared chan duvng depesibed eoleoedhere. Masl af the
disng  heapa  wegs doposited  in waler - wenally tunning
watizi, UL occasienally im mbagnane rivalst= cor opoola g
wrll. Fnouner large peocenidye wds Loussd en =1 owel L Liaedla
0 both anmimal snpd paz-mpade - 0l an gidged, AhOIT B %
woere Lpand in Arengs (ofeRf. in ROSL cages i srall pabohes
4f Lhis wegelabicn Lype SitUared on Tap of bhills. Mo dung was
wyer  loond  in wallows.  These  rpeswlis eopedc with  the

abservations made by Schenkel and Schearel-Hallige:s [L9G694).

Soyenly-nine dang heaps (= 21 % af a1] dung nDeapsy wers foond
fm opiles €1 eall a pile & geoup of dung heaps a1l within o
carrls Al 10 m dAiswelbord 1 piles weore ftoond, wilh  An

awprage ot 2.% hespe por pile {26 piles with bwa heape, &

with thres, = with Eur}.
When Trackimg = chicog 1 rewoided ita Ewaclioo Le ochidioo dang
10 CnenAITE S [l rnarn 18 @ERather 15 Cefpeared QETOAN 100 | of

char dung & mal. I @puld mer b deraimined wherbar che
enzavntared dumy had  Lean |‘.|-'tp|:i:1r|:~|'| previsusly by che chino
Lrine Tracked of by anather tpdiwidual, ep that i1 wae nof
poasible o say whether chines reac” fifferentihly o Cheir awn
dung rhan Ca That of ether roinos. The pe=sulls ace elown 1n
Eaate S.%. om a0 % al The ofcaeicns wWhen 2 rchizo encouanlacel
diwy it defecaled & owell. Ln grpewaps of  adulbt chimwe
ipairasfrr ! planl thie eendency war  annewhal (IETLE LY S ] ¢ I 'r.::
Thata war na cignificant Aif-wrence betuwsepn pales and {onaler

in Thoic lendensy Lo dedescls dsle obhss dong

0o tWa cases ohe grodch af dunRg pliss asandl bBe ToLisded. One
1hfal invressed to fourc Aumg Moaps. the athey Ta Ehrees dung
meapk, bolll within o peciod of twe months. Thercafter, aotil
the end of Clee stuedy. Ecidg mopbths lsbter, mo mars doepg @as
added  although  chineg  pissed Ry thone  spois on seveeal

eorast eng,
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Table 5. 3% Feaction cE {tracked) rhinns Eo dong
v nnt
Cartagor Bofocaks ]
el defccate
LO1RTATT malas ) ] 12
Solitary females T i
MalefEenale gqroups .od 1%
rowseall pairs s k]
Taral a2 I3

Sed i3 Fesetion Te CCacks of and wallows bged by oThar

rhioos

Javan rchinos do ool impregaake Eha soles of Eheic Eeek wilh
dung  I[lke rche #@lack chinn [Schenkel  and  Sehenkel-FHod fcar
1960k} pr male whibte chizos (Cwan-Smith 19751, Howarer. pedal
saent glam®s Favwa been deacribed Tfoom the genid Bhinacaros The
saefaclon of which lmpesgnacee the =alas afF the faat (Cave
L3621, The affect of ivpEcgnacian of The “epef aibhei with diung
rr the secreclor of the pedal scent olamd i= chal chinos leave
a screngly sopnced  zrall behind chem.  nddard (19600 shownd
Lhat hlack rhioos can diseinguish the fracks of diEfarenc
individuals. The mame is posaibiy aiso che cage [of The rwn

cpecias of Bhinocaras

! ronorded Eha reactions of aaliracy chinoe. whoas Teacks ]
follewesd, ra abkhar raine fracke eFey apopupbeged. The fezplts

ara sumrarized inm kEahle Go4.




1H1

Tahis 5.4 Heartiion ¢ Lranks of plhe: chinos

e [(#ah Tracks oid Lrachks
il
Hrantian T (> z4 b}
mo CEAcTicn & A
follo slze qr 1
AixLanca [= 18 m}
follow Longep 4
Mscance {» 25 @t
wi L lous > 1
detecalp™™ 2 1
Total 1k 11
E On one aceasior a4 fmalel phice sguirzed uarine upon

enceansecing A Iresn czack, ard when Collowad i1 @
rharl, dieLansne.

LA on a2ll Lhiee aceagsbons when thimes sncounteresd freshly
wsed willows LAey Rallowed in them &% wall. The Lracke
g1 &he rhinc Lhal el been theee ITlrsc weese npoc

Lol lawed,

==x | afl lhieme cades Lhe rRinn defecated in reaccioan co
dung depoaived by the [LrsT rhira. bot 4id not follow
ils kracks.

Tracks Lhal were older Lhan #48 Dewds cliaited oo cedntian
grom phne gecnnd pEimes o, ar meer fc followed them for a few
malers oaly. When 1L #fecuptered a cracsk ckat was 1ess than
21 here 0ld ir was wors lidely to {ellow chat track,
gEapelives 9@ Jistasces dp To &eweral beodrad metars. On one
GrEaRlan 4 mal@ Lhat epcaunrered a “rosh Track atft o a femaie
Fallawsd nrf31 50 scanghr ap 1&ee 5.51. 17 iz imktereskting Lo

nste that foesh Teacks were olwayn dellownd in wbe “"righLv
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Elomviinn,  Lhal ix i Law diceclime Ll Tirst shiog Dl
LoAave ] Lesf. WETR ofideg tfackR Enla waR Rt always so. Thils
suggesis That C2egh Cpacks have an olfactary palacizatiso

which Aleappears a8 the CLacks age.

In the Llhcee cages obsecved when a chine <ame upon 3 Trashly
psed wallaw B0 wallowed thaee as well, After wallewing, the
sacond chine did nebt felles the Lbadks of che firsc rhine boc

latt thz wallew in-a difPerent direaLion.

S thece sccaslons @ ehing came avgoec & teack in a4 placs
wherwe che [irst chino had defecated, Io all cs=zs= the segand
chino defoceted as well bul 410 moc follow Lhe Leavk ol L

F1TRT rhina.

5.4.31 Msoussian

The wimall soanluc of siynals wueed by Favan rhioos Lo dicecr
sopnanication that wara recordad Aduring zhls swody de8s net
Lreply chat Javanm reines 40 BOE pasfass & larger ropectary of
3ignala. A wida range of wisozl [novements of bée ears amd
pocth, body pestices apd TobEme of lecorstiond amd azouarical
sicnals haz been dsgepibad for The Llazk, whita amdl Indbamn
chipocaropes {Sehenkel and Lang 196, aahanTal Al
Schkenke! —FEulliger 19&63bh. Owen-Smith 19793, Lavgle p99%0F, LE
wuuld mobt bBe sucpcising 1E a  Earger nusBsar of  vieual.
atecuscical and factile signals than <asociboed here conld be
ehoeewed in Javan raloos  glwven adequate pecciBiligiecg  of

ohsacwation,

o Lhe Javan rhine imdicect conoaalcation 15 ashlevad Ehoough
olfactery narks  which are  produced  wWher wEimarlng ugf
dafercatina or by Ehe secreticn of podal glampds. Mo viguoal
aarks mSush oas the Lwisling af Lroes by Lhe fHumatoan chips

fHqarnsr  13¥09) or the smashing ei | bushes Gy Lhe black and




Sexalyain Chimna [Scheonkel amd Sehaaksl Hulidger 19&%T. Slorme:
1%%9] wers ehbserwved during thinc eledy (but 2f, Sohenkel and
Schegke] - HBulliges 156%9a].

The ojfactory martiog belsvioor o1 ., sendaicus Lc s i
differen:t ircm that of Lhe echer robon specics. As menliosnd
pEevicusly Jawan chises Jda aet imppragnate thelr feel with
digng by Gorapiog oi Kickipg it Like rha hlact rhine (Sche=obel
and Srhenkel- Hoiliger 196960 ar male white chiroo (Owen-Smith
EaTS). This diftereace of behavicor probably eTdnds 1
eanmectian with Fhe presepes al pedal  Roenk glanmds iom Lhe
genrs Ehinpeezar {Cwve 19621, Hoch the Indiar snd Somadoran
chime rarmby mecape Clald Wiedfeer in dong (Lanrie LD59R;
Borper AFTF, iL ix wet Eoudn, howewvsar. whetkesr the lalles

ppeciga poasesses poadal soent gqlands).

RIl ching =gecles excapec the Javar chloo show & =T<ong
cepdency to defocate onte s nea: atheg; thine  dang  they
papauAter . e Chat aver time pilns of dong devels. 1o ihe
Sweakraz :hine Horoer (1974 found That almost 53 0% of all
dirng heaps had  esn depeeited sora wilas axd in the Irdian
rhina Tauris (190%) ragizteaced &0 4 of all dungy fzaps an
piles, Roth white and Blask chines delfoezats rolnly ente piles
foeem Smill %73, Seleoks) apd Selweckhel-FEalligqec 1962L]. 1In
thie sradv deng piles were fsumd only cagely ko Tlung Eslow
dhid Tons was conpasad af mare Ehan Fosor heaps, dnly 23 0t af
all dung heaps were  Tasnd oo piles Srlenke] s
Erhenkel-Fulliqer (1%3%ad and Hoogsiwez? (18701 Tewmnd plles
e 1y bte 1% heaps in Diong Kulon, boweverD, Roeegerwerl was ol
the cpinion that chiaos delecoted muce GElen away [tan plles
than onta ifien. The i{ocrer ecxistence cf lacge dumna pllsa made
by Jdavan <hinne qae kPeos o cepesled by orews AUTERES RET orhers
did et Ruppasl This  wiow  [Eedied Lo Sedy  LEED). I iz
peanikle thet duang pales e Built oz o oroac ol weory high
pupnlation  dessity  [Sehenkel el Hoheskel Hulliger 1563s)

The degres ta which the savapent ol rhinos 15 candlized may



play o fale as well. To sany paifta af Wjung ¥ulen chines are
nwt fescricced by topoquaphical  fepturses te the  wne  af
cercaln roures. Whereas, in mAoumtainouos  areas, thinos . ace
cften forced to travel aloag Erails, and coasegusakbly duhg 1=
deposited comparatively Frequently Eheceo. Taorcebors.  ding
heaps im those Bocaticns ace likaily En be encounteced agats

by chimos whios add to chaa.

In nthar rhing rpecies the squirking of arine by males oflen
rareA A eeapoaeir aT more somplexy hahavimiral sacoenoes ko
pRodisee  elfaciody markars. In Che  Sumatess  chine iE is
aucaniana lly asaasziatsd with tres-Rwiating bkehavicus {Bocnor
T, o Lhw Pwdliae chime wih The boeabk ity ol vegecation
and The pragucticon of Accape mAEks  (LAnfl= 14wwd:; in che
hiack Fhine if often Corme palt of the complex ball caramony
(Schankel Lo&&, Sehankel and Sohapkel-Emlliger 1065L) awl in
the white chinoe 11 ile often associated with hocn wiplog and?
the peedactler of eccape marks (Owen-Smich 973, In the
Javam ching ubine cguicticy does oot appeosr Lo be assooialed

with spmy olher form of mackiog behaviaor.

In Fhe whi's rhina aniy Ferritarial kmlle  mquied [T
e Snith 197218 im Lhe Indian chice malor of high ecclal
status =mquizk ucin: mnoce aftan Ehan malem of Jowsr =fabos
LAaupie LY92), Lo Thia SLIKY Che males W and o Wepe LoEnd on
FEELEL mElne C[reqgquently while tfavelling. Inside C©he home
rafges ¢f [hege paleg. ofhep rales Lhal equicled uvoins werpe
cheepyed anly tately. 0 Is posslble that in Javan chinos
similar ko  Indian zhkines - - only high ranking bulls
peuic: urime frequently and that males B and § helanged Lbo
Lhis categacy. More malss pay aare baen present :nside Eheic
home rangasr kur were nob recesrdesd bacadsa “hey agquirked arine

cnlpy carely.
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5 5 Temparary assrocialions belwsen males and [(emaleg

Twire goapa of thinos thal cansialed ol nne Faka and one o
iwes {enales woere ‘tracked. 1n Eath casges Lhe pale Invoivad was

Lhe rale 3,

A1 The wals 1§ whenp track had  beenm [ollowed =ince  Lhe
proviogs  dey way spcounieced and Cled upon catching ous
oL, Jdw=l belors Lhisa  eaucounbs: tiae zhiono hsd comne
asrans & Tereh otrantk with the measecesents 29026 which
lafer Ewrmed out Lo be that of a female. From Lhal peint
pn Lhe Lwo [raska piayed rogether (o Coar fays. Then the
gaa  rhime= Wmie sneedinleded  Legethec. Doth rhlinas 1led
iipean carching the obAgrver's eeenb. The Eracks cepaiped
caqether for anolher btwo kileometers and Chen Reparated.

Simner only Lhe male alone waad soet bn Chz [irct oncountec
a5 bnbkk Thinos togethe:r im bthe secosd, 1L {ollowe 1hat
e male maet haswe canght np Wirhethe farale. Whare the
nuie nad Yobned wthe female <could nob be deducled fpuom Lhe
craewg. Th: Evbsaguent scpatatiom of thy twa thinns wae
probably ndl cadfed by che hupan Jdiscerbance, elmde afrsar
rhe . gecond encennier wWith the obearvar the bwo rhinoc had
Walklowed tegellier

Py Tae Coeh Ltack of the male & was fognd In che campany af
Ewe nbkher tracks ol approeximataly the same agqe. Those
subgaquentc ly toarnesd ot ko ke bhe palc af femalexs EAL. The
male war fTallewbng tThe (erale <ieh rhe amaller Toacprimb
B SUEEmENLS. This tcio rould be trackrd  wilhoat
antefgipticn Tor Chve daye whap she purseric thad oo e
hipken ol F, AL “hin painl BEhe brashs wese 34 hears odd. As
the hites W3l pFalbably Beepn Tedhether at thie Tima whan
their tcacks weoco encoonkeced for the firel Lime emd =Lill
Webe ToQerier when Traaking wazs digcantlimad ic mnsg ne
coneludad that chay stayed Ccagqeachar fof mote Than [owar
dayn.

1n kEath cager the Erack of the pale falloewad that ol the
toamzle telaclwely clogzly but  pok exactly. The tuoa cracks
sepatated quite olten ap te o0 mrters [eom edch other apd
gver Lravelled distapces up Lo LT meters. The cace ol Lpavel
[T 44 Tignrs: Wae very i in rAasae § lgnpe Tabkle 4 LE], 0 Cage

T AT gnrreppamled To the gate of walitazy chinoe.
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The male sgoiried ocine  abowl  Lwice  as STeegueally © whay
tollowing a4 Iinpale Lhan when Rfawvelling alone, 1. @, on¢e
eypry BE A oan Lhe average Jef. b4 2010, (Fram fhe height ar
which urine droplebs were invaciably found. 1F Waw oleat That
evnly Lhe squirting af uriae by the nale ways cecorded. In
other thine apeoias Females hawe bean obserwed Lo squirt
uring ducing nestroas {Ichenkel a0d Lang B5EF, Oeen. Smlah
lera), Thia wae nnk akgerwad inm the Javan rhine durimg Kubs
gtudy. - tipce the fepales ol ather  ehlno " @pecioa agulor
=maller guanbiriea=s af ucine and lTeee wignoooely rhaie nalea br
ir poeeibls Lhal Ceaeces of rthie asklvity in femals Javae

rFimem wera ovarbookedp,

Ih gome placed [faCes indivcaCed Lhat soewme Logh al intsgaction
lad Laken aEAce! Ehe Lpocks fed i all dicestlaps and Lhe
vegerdthon in che '-'i:-:.'i.lllLy Ead beos Egampled, [0 Aid nar
apprac ac 1t the lattec had Been dame Intentiomally. 2. . as
suma form of dismplay. Rakaar, it sesmed that in Lhe course ol
fnteane ackiviey Ehe rhimos  mowved arosnd withent  paying
abteariaon o any obstaclea @uzh a2 duclng mEnsl  Toavel
povenant . (Sinilar ohaervatieone were made Ly Farners (1974}
along Ehs Crack: of & cow and a2 hull that wese Liavslling
Epgethes]. The sasnuiation betwssn ERe mal=s and Lhie demaleim)
lasted [wur d4aye ia ihe Cicehk case and nere Lisp Cone days ko

Lhe cecond,

1 imterprel these associations to Bave heen satwenrn a hebld
Tailowing a caw kn eeskrus wlth f$he batenticn to mare with
her, Tecatas of the Jielted nomber of al@ervabioss char were
male, it ia pob poseible ca glve a coemplere descglprion aof
the ceiffehlp aad matlng behaviasr of Clhae Javan chine. The
inforpaLllan presenled abose will be discussed &itdh referenca

rim The kKoawin hahadiniir of afber Flikia #pecien

Forale chinen tha? come ints ossbras peebabily Frammil =

il wamal B B e Jang Lhe g subgoApeces n Lleela Ul dpae
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imchrnkal and Lang 1989, fucr. Smilh 19018 In captive Iodian
Fhimea Che Cemzle in oce-ruc owee olesceed o eguict veine
[vugueitly #id eopic & cerlain woodlizotlon {E0honicl and Lany
L9659 ). .'-T.ln-'.l.‘ ihe aemliees Temnole hes been jeined by & male
. Lheze Lollaws & ronsart poriod (owep- omleh 19731 whica ldanks
payeral days  [(Goddard 1%Ee, Brhepiei And Schenkel Bulliger
LUfS bk, Den.Saich 1%T7T1, Laucie 1470). Fessibly bthis phnase 1y
a resalk of the necessity teor Lhe paciners tc becone familiaz
Witk marh other. Possibly alse LEe [eps.e beskts Lhe stzenpglly
ar soflal  stacos of 3 pale duging this o perieod. I R,
ANAENrnis attenpks by the male to approact the temale ducing
rhia phasce davelop inte noisy chases and Eights (&chemko: and
Larg  LO9RG.  Lauria 1374k, Srhenkel  osnd Lang wora of  bhe
spinien that beowecon parcnoce which sce uwnfawmiliar with cach
athter «hasez and tlghte =serwe bt datine the zole of 2ach
pareer b Lher lesl paane Lhpoagh pecipooval sLinulatiun,
AArpie Ipleppzotasd  the ltencCion ol [heoe Lights Lé be an
AdWarTianenD of The siTUatian b0 othar pales in Lhe acea. In
Lhis manper Che gteength ol the paks i5 Teared. [1 & SlLrang=sr
male Fhan Tbe ci= [ollowio The Fensle wece ipn Lhe szes, 1T
wiilld  presuwably be attracted by The esundz af Lae chase,
drive the [icel male sWay and attenpr ro ¥ara {geslf, Ip Thea
e African gpecies aggressiwa intecactions 19 The cansact
shawa are 1iccle pooneonced  (Goddard 1966, Cwwene Gmich Le7E7.
Inm rha wire hine The Tamale tesrs Che eorial =ratue  and
mhysteal wigeuwr of & ®m2le by  asrttesprting =—a  laave  nida
eceibory duzlng che consoeze phase. The male dencnsLrakes his
shatmy by usooceussfally kesping # female fron leaving his

cecrilacy [Owen- Skith 1973).

The conscrk period is berminated after the female rirakly
lels the male moanr and eopulate. Ton tha white and Tediare
ehine Lhe paic separates choclly aZler copalafiion (Cwen-Smith

L9731, Leucric 19T8].
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The amancialion= hefwssn s mals and {a] feealzds] “davan
thino!x) descrlbsd abows, wers Incarprotad as :!"-::I:-i:':i.aizfi.-:!'n':
between A bull  amd  an .-:ur::'l:zun: gy, The forationm ef  The
alﬁ:u:\.'"\.:iril. Lok auygausLa, I'll:;hl coEgarison wikth eoher Fhime
spacies, tTha: coppiacian is precedeod by a coosocd peciod, Io
gaAa K abewa ¥t panld ner e decarminad from The bracas (etn
Ty thaie, if or when che fwn animals had capalatss. In capa B

tha chinss prabalkly eopilatead afbes trn::l:'irl.-q had ho=n skoppod.

[loogerwecE (1%, menllopn=d asveril .:l.fl':"l']'-"'-l'lr-ﬁ ‘af tighting
beLwmen rhines -ut appoEite pex, AL anly 1n ciee cass did b=
artually gee the chimes pavwolwed apd wag akie ©o Sax Tham.
Tiariag 'his stody ma =igns .m' fighra F chasss borwasn nala
dnd Female rhinoce woro chistvad or heard. Thwe Liaces aleng
Tthis Ecacks cof male/Camale aswxociatiosns which §adbicaced that
Gone [orm ol Lndsrachioc bad ftaken placwe Jdid mot 20ine Eo
vinleaT aggresdlwe inreracticns. 1t 15 pessibic thar £ighes
and nniley chages are nok @ regQqulac coppeonen: of Lhe couckehip
al the Jarar fhino, There 12 no barefiz far fthe Famala 1o
rrving 1o adverrcize the sbltmacioen by wocal signals in densa
vagaralion  where they wibl be h=aod  ogoly o [FeE & ahart

dbsrance,

In Eha white rhina aimost only teoecritorial bulls make witkh
ceslrons females (Osen-Smith L9751, L the Indiss ghiag it 1e
asgupsd that mest matiogs ace carcicd ouk By “shoona" nmcles
[Lawric 1978). Most probably in the Javan chime as well, the
mjerity of matings are warcied ovt by pales of high social
cbtazus, 1. #. malas chac rank kigh in the doninance hterarchy

e lhe ownmers of territories.

4.4 The devclopnant of young rhinos

— e —

Thaugh the bracks of =eweral polilg Chihos wece cncodntered in

Ll =mhoumily  aeed, enly Lwe wees baen by Cemdlasr whioas Donoe
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ronna lay mainly in the srady area. The -“racks ol bhane
2 wer woerre  fotnd  fegulacly. This &1lawed falleawing  bLhe
Ac e loprent of  the Toeorprismt slzcs of thoce tuwe salwes and
roprelaling  Lthes  whith  the aqe oL the call. HRlaa the
absetvationsg mades o Lhese Lww valves combined with 18013480
phestvariops Trav other calves and tubadali saipale pernlt oo

gqlve a geugh aubline ot changes of Lhe cowfcalf bond,

LLR.YT Mwevelopmant of brack sizes of calwes

The developrent of foe liack "mespucenents 4 two calves ip
shown Em table S.%. Calt 1 [accompacying female () Wae
encounkered  tac the fiisk timer in Ocbtoper LY%0,  call 2
[accampanying terale 1] in Febouscy 1903 and the growih of
thrir foot measucemenie wes feccided wnbil ths end of the

wlndy.

The a<qe of cach c2ll ot tae time of the [lickt enecunter w4c
e kowwn ol had T we eatiwatel. Far this pacpose che
measarenercs taken foom colwves of B, onicocnls zaised in Liw
Baral zom were usnod as o8 feterence (Lazle % %5, Lo Che Loatian
fghino a Tarefast Wwidkh ot 1% om coccesponds to oan age of 2

i1 menrhs. Twe mankhks betare the fracks af  calt @ wezs
pnpounTered Eor tShe first kEime, Lhe unaccenpaniesd trachs of
its mather ifemale I) wece seen for the lost time. The ¢alE
with a faretoot wvidih of 1% cm wos therefo-e estimated kKo be
romawbha- less tham 7 meofths obd in Fobroary 1920, Cali 1 owas
alder  whon erocomitered tor the first time. 1kz procumed
taredan: width of 19 om owaebkd hawve sopreppapdsd te an osge ot
“ . f muplhe G Uhe Twdian fkivg., Mewevsp, call 2 owas alosacdy
& - % BACRTHE ol When The 2lfe of Ire [orelool [PaASTAG L7 am.
The farcfpok af this calf grew 7 om {from 15 to 17 ©ml 1o

sonewhat less Lhas Lheoee ponthc.




Tab.z 5.5 Foolbpoinot mepasuranancs af

L T
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[ k catlf 2
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LA} 2 &S5 1
LA L § 2 ASLE La
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ALi-= LR
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Size

calwag

B ukizzinise

Lol Agu
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14,
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oFoan

T Mesplliements Tavan JTom cannive fnings io bar EBasel zoon (Bohetial

Boneokel-fuliiger 198%:5, HodgecwscE L3TDI.
astzial cnlver ars given,

Aacges of measuramanl 3
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- 143 ad
a9
-
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- 21,0 155 !
- in.a  lan
ad

cagan t-om
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mEsuring % takes snccher  L¥o Lo three months  [ol Lhe
Cazrwdcnl  La inGccedwas Tron & widbkh of 17 to L7 op, Lhe age of
call b ar the rlme it was Cicel sncguanbieced was  alsal ¥
mir k.

Proceeding fron these estimates and Lhe infeirmation avallalkle
in makle %.% the ages coritesponding T¢ CcecTaim [oglprinT
aizer nf ralves ean B erbimsbed  (Lable S.6).  Sush <0
eETimate  can only  he  considered 4 1ough appeaRimarian.
boweysey , The acasusements taken fcem Indisn chinc calwes io
rhe Wagel 200 ehow thar considerable wasiakisn may exist

hea~weam Aiffarent salver af Ehae sawe age (tahle E. B

Hon.?d Thunges of Lhe codfCall bond

Rl whal age valvss cwparabe frop thair sathers 16 not waowr,
Tie the Blask and Inltan rhine this happens around the time of
Cac LUl LLIGn nf Che 1150 ] naxk caif {schankel ard
Grherkel dnllbger ¥URYR, Taurie T¥7E1: tnie 15 mesr prabahly
ales tha cags in Chea Javan thimo. 221t 1 was ekill tegether

with igs mother ot che age of 27 monthc,

Table L. & Yorzfook widlh oi Javan chios catVes and
- — corienpunding érLipated afe

hge cmmpthn: 2 a4 T iz ig = 23
{ApEroyimate]

Wideh depd 14 L7 L] 3 73 =4
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mfrer swpdswlict the jovenile pay lesve Lhe homn cange of ita
norhar., The Collawiog Les obsecedl poon weesr wads Lo Thia

ccntexl

1n June 1978 the tracks of 3 subadolt male [mossuremencs
2314357 were Coumd ocas bhe western =dge cf f$he study
asrad.  The HILj.I.'Hd]. Was dlene. Iks  Loachks warfe  neypp
angountarad arain latar.

- in Januemcy L3A0 tpacis measuring 33470 were Faund im che
wWweadrern pact of " Lhe I'.:_l"l.l-:_l]' @fea, Hao EEHEE-F with Chess
acasucemenls  had  previsusly  bBaen seeon 1n bhak araa
mithee alpne ac  acecowpamied by arather chino.  Thin
animal waa mear prabably a sabadult thab had Aenacatad
from ils mokher and leit its poevious Donde Lamoge. LEs
ClANKA PRC4 Acper imep =ee) alope &F i 2088 accasioge in
tha oowpany of cha tracksa of the Famala § and Rer call.

Tlim Aiecemd ThiwrValb oo Tl 1zl s El=t muladal La, al Lei
loaving ctheltr mothec, may tenperarliy assoolacs’ with  sona
athar adeit Tamales. Panals aubadiivs piokably da nob always
leaws the home rasge of thair methar bub ramain closs kg ic
{aee 4.5.3%. Tn tha Black rhinogeras gebaduplte ware aomer ines
abgesved to refeln thele wether semefine afler the pext calf
wag  horn  (Gurpplebesg 1966, Scheaksel and Sohankel -Huliigar
LOR9kY -

Cocasicnally 8 thino may remain with ies methes bong after
having resched adelthand . UCepcoivably this may happen i1 the
fomala is #ld and has npa ftuzBhec oalwves anymorcs. of whes the
Fmma'@ hax Qox: W younger <alf {3chenkel spd Schenkel
Hubll.ywg 1969k}, The paic of adult females ¥/L ls probanly an
exanplse 1 AUSNL 4 persicling cowscselt bBopd. Laucie {1978)
recordad ona eage in the Iodian chino whece a swbadolt male

rejoined LER macher after the next calf had died.
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[ PEMAARRBELS OW THE COHMEERVALTION OF
rHE SFECILIEGS

L ELEEEL EFE TR T T T

The ulblmatse aim of any conmervabllion eeasgies dndefbaken 100
rhe Benar:t of a species should be te ensure 30s lopg- tezm
RUtwivwa' im its mnatural hahitat. Which meguuvcss acwe 1o b=
impienental depends  upon,  aRAong  cther Chioge.  Lhe aclual
Ritnarien @f fhe species, B, §. to what degres Lhe specise i=s

Ehivarened wirn ertinction or whiorl farbace arxs endangering

iLs suewival. Theccfora. some aspocts of the Javan rhina's
present cltuatron  will be  bricily  Eecapitulated  horese
Pallowing this, FayECE ] copEarvalionm TeaspIsm will b=z

AiEsrugAed WaaT ol Which have eRn prapasfl @arlinr by wacions
sullior s [Gehenkel Aapd  SGehenkel-ielliger  L9af0a, Heageowart
1e3n, Blower and wvem odeg Egr L4997, Sehepwal & at. 1974,

sebenkel and Sohenkel 1962,

Juc Lo Lhe gelative pepoledess ol Ujany Edlan angd [he, Up T
present. eCficisnl gquacdimg thete, The situacion af The Javan
thine hae lppreved coneldezakly and 116 poapalatien size more
Inan dAanbled in Fhe land 17 ypaare, Tha papulatien has reachad
4 @lifte wWhich <©an ba coneidered zsuflicient for shork-tach
spryieal  {Tranklin  19700)] . flwlever, [T apr::irg‘ long-tecm
swival  i= by o6 medax guageanlesd and it wast sTili Le
cpnRidarad nlghly codangered. Bacause of 115 small population
aml the fact Ehabt ¥#'wung ¥nlen probably hatboars the only
regaixing population, Lhe Javan thino faces The possizility
pt extipclicen Yhroevgh vapiouws causen o= Calastroephid 2W@NTA
Imalzual digazleis, @rlirep= diought R AT Al saased,
smgshing, dencdraphis inelability  sad  inkfesding deprossion

[Eednoad fecurndity sl whabkil Ty,
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Copgcewaticn mearuces  choold,  tharefera. ke alaed 2 tLy
locoeasing the nuabter of Jdavan chines and (2] increazing the
neaksc of  Lordl  populdaliops. Cueccetely Laks: awans Lhat
optipal cocditbicng im Uj=ng Kilon shauld ne provided so chac
g popelaticn Chege jpcceages ©o Cha maximun possSikla s134
fpubjecst to the Llimit of the eaceping  capasicy  af the
crvicaament), aod that a gooup of gklons foan Mieng é:l.l.*.l-ll
stould be transtocated Lo anctilherl resepve L9 arder Lo sTacl a

pew population there.

Brbrariclm

One ol the masc effechlve consecvalios mesdguzes Lo iocoeaso
pupulation size is Ehe pretection oE & species. Erperience
has Shows Lhat epfficient probective measiares lead La posiliive
cesults withim a sboct time. Afbtec the Ippliovenent of Lke
gquacd system in 1967 poachirg, which appareslly couastitubed a
Sariomws martalicy ractnog hafara 1967, WA wirkually
climinated. Rs 2 rasalt the pipulakian Inoraaced sonsidarably

after 1957, Fueey &llsit ghayld therefara Be apdescaken 14

nrorasT rha  shines ia Winkg Ealan Froam paacshicoog in TEe
futursa,. B ardear Lo awald any melfloce deaziwags of Lha snunker
el achinaa,

davan Thinoes =hoild atee pe pzelecCed [0 8 ceflain exlenl
fram Jaftutbancss LY hidbraizs. Dedcalge &L 3 lond hisCocy of
prackiegy pressuce. chines have bBecopns highly sengitive o
human seepgl, Feoash huran seent ollelfs Clight ceacLions ix
thinas s#cd cepeated contacts may rause them to leave bEha arae
(9.6.49). Altkough thera is wory little svidenos, still it
=pams  Lkat :the rhinn's reaction Ec man has  diminishad
eonewhat in roonnt years. Fapeclally retadle is BEhe ftact that
rhinae  do pot awald fixed fhuman  installaticms soch A
Bubldinge or #traile. 1t ic peeci=le, howewsr, Lhal #nmsloc
With wdlwvan avaid arcas [requented by homsax., [T waz abzs=rwed
io 1278 thAal o rewfeall paiz Lell Ehe dr=a Banl wd K& L2 jelan
arfcer Ao [EAad baen wisiled repealegqly B DuRams 02 lrg one

wank amd The palt fAeder relucoed again shirikg Lhe perclod of
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thin srody. Taean gpresenoe right alss diccopt @&t insgs hy
ciusing malesLevale paire 40 smoparate doring the peemallnog
plaze  {but  of %.%, rmas A]. flpman distuebonce  chould
Lherefpre be redwssl Lo oa mioieom Lo sveid cendecing acess
unevicable {far rhine reprodactlan. This perbains prinsipacly
g Toirlap whleh ahaald ke restricted to zrallc and aceas of
lesesc impeEtancs Eo rthinns such as the grazing groandc or
Che caaslh, Mipor INCIUWRIAORE Of ‘i:hFi ather hand - patrols by
Che quatde g¢ che predance of rcesearchers — will have
little ipiluepce. PMessnees in thie digeetion, nanely the
colapiistiment «f different zanes wich varions decress  of
aperge, haves ks prapeasd  ie Thie PRI RARAGEBEnT plan Tor
Hijang  Folen {0lawes  &and  vaik  dar fen  LOFTE. 1C Cutura
apservation= abkhould indicare  Thal tihe Jdavar thinas  kEawe
tpcoms  aggunlumsl arel &iw pab o distopised of Lhe pEesence of

hopares, [(eefoleTiang an accRse colpl be Te¥iaad,

!‘“IEIZIEI'J":.i.FI]'

Proter-icrn alone. haweswsr . 38 5al gufficiear. Tr ls necsarary
that the futwee dewvelopment af the phing popa &lian and ike
arviranmens hes meniTared regalacky in ordsi Ls éwaluate the
pIDel 0 coppwelwdliang swasires alnl alsu o delect ODogacive
HAURLADINCR &C AT ©arly ETage. Menitaring showld be cacried
it by A Craim=d wiclagtek, preferab’y soneocne who has some
Enogwladge ol fthe Jdavar rhieo ot AT feask of Livns Kilon.
Wleaire T4 Tha feserwa eghonld be wade at least once A yoar; &
renaas af The pepuiazion shou1d ks carrled aar at least anos
arery  TwRe  years. it 1= faggesced  rhat differonk  consas
merhods e uaed E0 ofder Te evalusle Lheir «fficlency chrough
compaClean, Ooe pogdibillicy has bess ehoesdn i thie sTudy (fee
Chaptai Z7.

Beoearch

10 e higqhly recomeerded cthat CocrCher cedesreh be carried cur
in Uicng ¥ulaen, Twa epvicenmepTal factord hawve LBoen suggestod




to ba responsible Lo Lhe declipe of puyuldliuu_gLuu}h since
T9TE: veurthiunai shapges  apd  competitian by banteng Top
fondplants. Besearch oa wegetalion patterss and dymanics s
pecessary. it needs Lo bBe Enewn. {or exampls, haw large tha
afrea of shrublacd available ko rhioes i8. - Pracbicalily oo
infermation wom  the dirackien and spoed Gf glccesoional
davclopment 1= avaifabin, Besoarch oo bhe Eepding nealoqy. ok
che bantecg, 5o that its role as a Eeed competitor cf che
Jewan rhins  can Le  judged pore acturcakbely. haz  beoon
postulatpd above {ses 4.3.1). This reseazch shonld sot anly
Aaim at obLaining a 1ist of plankEs raken by baateng but also
af their praporktiasn in *he diat and the bapleng's poofrranoe
for thom. Habhitat use By bBantrnc shaald alse oe Inwvestigabead.
lnﬁ:nré to Ehaza gquoestions ara regeiced sa tkat Lhe iafiaosnos
ot Ethase facters cao be assessed correctly. LE Ehey are
iodaed found Lo limit the slze aof the thiro pepulaticon then
congeryvation moasures simed at Lliwicing theirc inflecpos. acd
ttus allewing am ilecreasc of pofulatiocn size, showid be Taken

liico censideracian.

Translaeoatzon

The =acand alm of coosecvalion meafures gheild be.  as
nantianed. thes astabliskhoent af further Llocal sopo.ations of
the Jdavan  chino, For thir puepees chinge cheould be
Lrapeglovabed foem Djoumy Fulun Lo oplh#e eesecyesn Tyioyg wilbin
Eherir higCorical Eapge ob distcibubtion. This wiuld e_ipipale
Clhe posaibiiley af Lhe exCiacbtien cf The gDecief Choouygh g
tingle calacilrupaic ewent in Djung Kulon amd sitnultarcnwmsly
provide the cpace ftor further population imcreasz. Suicabkla
cespcyes  appear Lo he awailahle in ke southerm parn of
Sumaktca. The translocakian will bBawe En bBe prepared cacafully
and  Ltae  suitabkilicy of any eeacsyes  ondar  cansideracian
ampmzend prgqardicgr Ehay bypes ot vegsbtation serurcing theeo as
wall sz Ehe availability of wazer and wallewing tacilitica.

Prepgsralicrs ghould sisc ipclode Lhe  wellisy uap of a3




sfficient guard evaLam fo that thn rairae wibd] Eensfil lrom

the asme atandzcd of protastiom ac inm Djung Kulan.

nogFanp ol % . 10 chlipes syoobd e raasiegied and colessa=ed
within a sheort time pericd. i TOe mosc stizable acpa of Lok
razerre.  Thiz preoceduce will presumably minieize tho rist
that tke rhinos will Jdgiff spact and leese eepptace, as ik b=
aszured  That the gqualavy of the area ard th2 presencz of
consgecifivs will e arcpscrchbvs ta each  dndividual. The
transierced gooup shoulice be coppoped af 2 - 3 paifrs and 4 - 7
remales. Most ol the Lepansfecced chinoes ahooid e o Che
poproduclive aqed Lhe geeup aheold fac Qo liie oc larfge a
prepoiLian of #1d of edbaduwlc rhinss, Tha tamcval af rhines
from  Hjural Kilen requlres That tThe panclacinon Thare must
imeEsaRe Le AC laait D e 170 individwals welora
Lrapslocation can be undertaken. Eheuld the populaticon ino
Ljnie FKulon sTagoets avednd 185 proefent Ssbic Lt «ill poszibly
be pECceEssnsry Lo alter Lie envircomenodsl cosdiciops o Ujuny
Edlon AcCRticlal .y loc 3 LigiTed Time en TDaT The populaCion
will 1mcczaze ko a size where 1L 1s s&fe L4 cemowe 3 nomberc
ot imdiwviduwals for translecatise te. 9. by inceessing bne
iopd supply Lheooagh seanlpulation of fhe habilal {=es belowl.
or by redaocing Ehe population Size ot feod conpetiters if AL
can b showr that chese are a4 factar limitiog the size of Ene

rhine papulatinni.

At laier SEtages the  transisr ol individuals bebsoan
popaliationsg, gag Fhe pucpese of genelic esechamge, sheunld e
consideced. The pipulationts of rhines in obther cescowves
nhanld ke monitored in the =sime manpec Aas pugaecksd sbove Lor

Rlae prrpulalion in Ujong Eulan,

!l:|5|11:111_=l:5|:|n @l cha habitar

Tewankal and Schepkel Melligec {L8A%3% Were apprebensive Lhat
a qrewiing phing popslacioe pight net find & =s=gflficliene food

su2ply In Wharg Foloe Fecages rthe 0l imar wegetar van in THNY




Arpac duane not o o@s Lo FI-'II'--‘-?l-irllé LI I T ) In a pilak '='"I:|j.-'
Ehey showod thaz bthe reacval of tha Light abeerhisg laye: of
palm Liwaa (wsp, Arengs palmsl in wnall plots seimuiazed Ehe
qrawch  of saplioye (Schwerkal - wc al. 1978}, They sugresked
char the tood supply Tar rhiload cowid he lnn':r:a._t:p-.‘l in rhis
manrer. Tor methed o fase simelates the creatien of gaps an
clased camospy fofest through tresfall, Thae repults of  Eha
pilar stwdy shewsed rhat rhines fed chera. Tn this siody it
was demonctcaled that -Japs  opened by [alling Lrases are
stoangly pre€acced Gy chingfd ag fecdipng hebital dpes ¢,1.3, 20,

HWhnt prssiblea roascns | ace Lhece Fotb inccessing the Zoedod
supply? Topoelwdbly bthie wonldd be dane Fo [ad oaweld s eradh
¢f the pepelatien 239 o  rosulk  of ovcrposulation  and
c¥eTexplol Cation L [l CESTUECES, [y counkecact
yegecat bonal chances lesdicy Lo a redaciion of the ace=sa o
vegetaticon Types whick ace Builabkle a5 chino feoding habicat,
ar [e) ineccease Lhe carfiying  capacity of Ujung Eulan for

rhinas.

Rt present it LA nabk HKnown what the carryiog ecapacity of
-Uiang Eulan la. A popuiation crashs could thecefore, anly be
praodickes ir algns of ar owecerplettation of Toad rasoarcos
condd be absepyad. Aawarer, art chas point 17 miabt aleealdy e
trn late tn awnld a papn’ation erash Atnea ik Takes At leasl
cwo poacs befara a Craahly cut plot will provids an adaguats
Cocod Supply. Malsdwsai, ac incicaas of (asd AUpp Yy alone Will
ALt A0lve Lhe prubiea of ovecpopalaticon, L is puoesible Elal
Javan chines oan zagulaca chelir pepetation gersicy Encough
tkalc Bahavicnr, ochanges of the afe a0l whick “hey posch
sexual maturlcy er of the dorarcalwlng intecwal reac the
1imit ippaged Ly Tood susply and chue aweid Lhe deliinercal

alTears oL ul.|'|?|_|_||:|'|_-'¢|.;|e-'|:'|l'|.

Moemal [L%E1d aw a4 rp=zull 4L his =tudy was ol the opircien

Lhal thesp i mo oaped To [ear Chal “egstalional ehangcs will




1%

ierad ko a derrease oL Lbn RUpply of Evipo foed 1m0 the Do

Tmire

An abtempk bo ;'l[l-;rll-.l..:u'.' che L{eod coappiy would appear indicalad
in bW Gaees: 0 Lhie [ecd supply wouold limit Ehe populabion
T A RlEe At wnich the clsk of e#xcioctien chouagh eemegLaphic
inaLabkilicy af genetiec Jdeteripcatilon 15 sociloue. O, it 1t
warn canilderad necerfacy bo artitically izdees am increase
af pepulacien size in acder Lo tepowe & mambksr ofF rhines toc

{ianslgealion  selspwhers wibthoul 1isk  teoc Lhe remsiniog

g LA ian

wWheenn  thinklagr af imcerfsring with e aavironment the
cpfifAarvarianal walue nf Uiung ¥ulen as a waale must he Repk
in mlod and the peca and ceops of guch an aekblon caretwlly
wolgqhed. Large scales changes by man arn cleagly noc decitable
[Zchemkel «c al. 1973, BPempai LSE33 . Mevecthelesg, should an
sarL gy diiee or Lhe populablion whagpals apeoud Lhe porossspl
lewe. Lhen habllsl manipulal on will goobaEiiy  Have Lo b

censideren.

EAplixs hoeeding

Thrae rhies epecies (Mlack, shite and Tndbian rainad fave beaen
suecanefelly heed in 2ocs. Tresusably shls wounid aleo  b:
ponsibic with Jdevan chines. HEY dhould veT, Shucelcre, dam
Jawas rhineas pw o wetglks and Teensfeczed To 05 with Che ain
af lager reiaasing some of the offsprimg lete thelr macural
habitat, especially since wibth seome aoinel  species (e, 4.
Eugopean bisdgn. Rrablas acye)d srueh prog:anmss of g-:.'.TAI,:-I'i:r"i.n-;
Wil populatiens from  capsive- hran Ahonk s prowvad
successful?  p pomber  of  problens  ate  inhareat Lo this

approach:

L] BeEcguse thers are presenbly oo Javan cthines in zoos, the
Eonipnding mepbezs of 8 capblve popilation weoold bawve Lo

he Taksn froam bEhe cnly (@againing popie’atein in ths w3 ld
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21 IL mEy nok B poscible bar CapCive-beed apimale 1o
supvive ip The wild in thesge cages Wharp Forng anieala
leacn tioiE their mobthers Bow te surviva {e. g. how Ea
ccienl  in space. what fesd fe eac, hew te avaid
peedalors. " bow  tg reach 1o geasgnal  changes o0 Che
envireonenl elo.]. Huw Lhpe:Tant this poinl s whoepo
chinos age condsinsed 13 cpen Eg ouedlion. heweyap,

31 Conpservalion Ccanpel  he vimwsd ax The aregervalicn afb
spa=-ive alans. Species mpesl bé presarcved Laogetaer wikh

rhee hahkirar ra which rthey ace adapred
AL pErasanl il iz urgent Lo preExsrwa arpas af E.'I ttahle rEioe
lqan ol 720 wlei-l s o ym [EISTEIFTH B [ Haxlelnm - pidbim

prpulacian, A8 i07) 48 409k 2reag are =2rill avallable, Javan
chings taken Lpom iaing Ewlan ahawld be trapslacaced dizecnly
T Thegs aceae rathesr than 1o zoge Ceoon where Lhey will hawve

La be celocaked again later.
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1.

The preotecfian ol The rafian papndaricn S0 Miveg Holen
rhen'd ko eontigwed, ¢ cthat homan distourhanes will nel

interfare with the dovelopment of the popoiatian.

Thir sitwabion in Wiurg Kulen shogid b8 panirnered ragqularly

Ly a tratned biologis..

Furbtirr cesescch o (he vegeflation and the {fsedipg ecoalogy
af rche kaokens is needed. 15D showld be Eoeowr, whelhs=p and

how these fagtscs Llimil the size of the rhino population.

The translacatinn nf oA gronp cf chines to sanalther pe=eree
ghanwld bo prejected and the Licct steps impphemenkbed, Theos
lm=lude a carefcl Teanibitiny o Ludy teyerding Lhe
sultability ol Ehe envisaged arepa as well =5 Lhe selbting
up sl a3 guacd syster bketare the transter of the rhines.
Eesouse of Lhe spall size of the population 1o Wiong Kulan
Ehx  actuaal Lransfer it noi  recommended  al poesenl .
Hodaver, 1k @an he rEpected chaz aftar rﬂ.:'.u::le:ni'i.nl_: From
thz losses caused by a disecase in 198./2 Lhe population
will ceavh 2 size thot wiil pecmic the zenowval of some

individoa’s wi-hevt pick, oithin s fgw yoace

c WAl lel makipnla v wibh Lhe Gim Gf Locteasiog Lhe Lood

RUDLIY Tor rhines 16 Aadvised ag&inRE AL PTEARAT .

Thz tranzsfer ©of rhinas t9 Tass Far breeding 13 nor

racomianted |
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Tilchosanthas =2p. 1 L a1
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SyRPRiam 5P L2 545 1.713
Etercual ias Sp. 57 kEEA 2.0
Litaed . ] 115 ]
Rpnresa =0. q FL .51
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Motopheebd S, 2 LTH -dl
Dyacuylian =p. % ] 132
ZanAcium ep. q q .1
Phazealiis &Sf. 2 i N
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