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Hoogeowesf L1570, Djaja eL al. 1%02;. Mo uwller Alooiyicdonous
speciecs 1n Ulaog Eulon is kooswn Lo caZcy lacge spinen. Bpioes
age piebably effeccive 1o profecting ThHe yourng ehcols ol 1he
bapbr: Damboca blureana and the tipe of rattas palm: d1en
beimg ealen by rhinoe.

SRERLETL 5buivdn

A largn numhber of chemical substances in planks (ga-called
croandary compoundc] hawve koan s#bhaum To play & rcole G Lha
detence nagaingt hachivereer (a.g. Tewvin 1971, 1976, Thosdea
A Uated 1996}, Badlcally oo JEaupa of delansive @ubsTanaan
can be digtinguiched depe=mndlibhg 9pop hew They asL Lo damags
the hecbivere: Digestibility-reducing elbsCances  Lthal  AcT
within the gqut of the hecbkivote apd piesenl Che abeorption of
mitrienfs  Eheoigh e wall ol rhe gur. T rhis  categary
telong tactolcs and phenclis remine Lhal form ceonplexes wilb
pEoTein in Che diet. Foe fecond graup are roxins whnizh act
nepat ively on Lthe petabglis pEofesars ol Lhe  hervbhivore
fHbhicades and Cates LU7n), DBept kKpoewn arvang chis gqeenp of
gecondaty componnde afe the alkalaidas.

Daf eiaitra eobpounds aca not distrisuzed cwvenly throoughout 2
plaps, LUt aie weicenbrate] whece they benetlt the plank most
agatnct hachiTores, Rlkaloide are Lavns in QrEaler
capcenkrations in immatuce then in elder Cissoes {MoXey L9704,
Bhoader and Cates  19763. The Tocation of Adlgestibilivy-
raduring ssbhatances [tannins, phenolic zesinsd i5 cobk 54
cleac. .huwnrl_‘:. It hae hoen sopeskted hy pome authors [MoEey
1974. FEhoxdes amd Cater 18Fh} Ehak, hbocauvce of problens
Eowarlved in ebtuociag Lhees subslances, Chay wooeld be Cospd o
Bigher copcentrations Lm @lder claswes, foaweser, Colaey {LA0E]
found that young leaves af aentro2ical tr#eR Tad Two Lo ChEes

ThteR The Lafgin caibaat of Batura leavag,
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pifferenr roacantrations of secondacy compourds are also
found bétuwasen spacies. Fotherpmnre epiciee differ tn rogacd to
Ehix subscances fouond in them (f.e. Jdiffazaent @paciae hacboor

difTeront alkaluilds cve Lanilns, foc examplal.

A bresd carrelalion oetween the lite-histocy patiterns ot
plants 4nj thels chemical defepoe has kero oobed .
IELade-Lulenaut gpesien oommik more geccurcos ko theic defence
than shade intelecant spacies [Feany 1978, Coley 1880,
L583) . 5hade latelecant epecias apparently  allocate mare
resgucses to growtk end goow Eascer  than  shade-talarant
pposies; thn {Tomad can afCoed to looEe laaves Eo hecblivecss
becanns of Ehe relakively loweE cost ol ptﬂdﬂckm¢-thﬂl (E&lt?
1IR3, Thy name diffwcgncee of resource allocabtlan possibly
Alen GeCUFA Berwesn planzs of the came cpecles growlng undsr
diffegant degiedg of ahading.

Plants may avaid belng eaten by bheing of low mafcitive waloe
te hagbivore® {(Maran and Hamilton 1980).This ecan be achieved
choiougn a low tarie of mutsient to fibarc {nspecially ligein,
which E& iodigestible} content. Qeley (1983) [ound A negative
coscelation between pukcienr ontent anpd tonghn@aas af leavaes.
Within & plant. wolder parca have higher {ibe: contsnts than
yromnger . wleae hauing [Ra hlgheper coatents fallowsd by natuara
feliaga amd  yewny lesvedn. Poralecent plant apecies  have
iyl Eibec ganiegt=z Chan ahide- bnooelecant apaties [Celey
L%IE5]. Mo probanly finer copient alse warias withln a
ppeclas depanding wpan wWhathac & plant grows in a Ghadeod
sy iCaamant ar oL,
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Mecession af e Javan rhloo s adapiacions

Javar thinmos war pabrly che youngest perle vl planté. Thessa
Are rhe mpaftes With the highest avtritionsl walue Eac Chilpas
[apast Trom Trielr whloh. howewver. conzcibuble ooly 2 smpall
teaction oo che shlme's dies in Wiveg Euwlon) cince they ars
ow Lo fiber concent buc cick in nubcisni=. jiewevsr, young
teayes contaln high concenitratione ol alkalelds aod possabkly
alse of Laonimé: chinee, TOSL@LOlE, Mave Lo B0 aple £a avald
Lh: toxic effecie of Chese =ecobndacy  coFmpoundsa, Unliks
coRinanic, caccal ifoermenlers sucl &s I];i.l:'ll:IH- may be at1 a
dicadwantagqe with ragard ta plant poisons, becagse Lhese may
be absorted inka the animals body befoce lhey reech bhe sites
af miceabial deqradatien (Freeland acd Janzen 19743, Since
tine ettecis of alkaleide are Anpange deperdest [(Freeland ini
Janzem L9741 chimos moy he able tr tolerats celacively laege
guentities of & certaim plant Lox'n bacavas of Lhei- lacgo
body wize. Dy mdinldalniog o Wigaly  Jdiveirse Jisn and by
conslat 1Y dWwitching LEam o Toad epenles ©a soather when
teeding [Bchenke’ epb o al 2970) Chioce can svald Ipgesrcing a
damaging apcunt of any ope toezin,  Some plancs haWwavar pay
conLain Loxine whizh ate ten peiscpous for rhings @ven in
emill guantities. Buch =pecies will ha avaidad. This may be
Lhe ¢ape forf epne ppecied THAT Ware malf recorded £o he eaten
by rhimam. atThoogh they wara not uneamssn in Bhe seudy area
(.. Stalashasapas burahal, ok’ Rl L o] raritlorca ar

Petran iva rFexbarghili ce mame 2 foewl. The offcet of toanoine

it damage depemivinl as #ell but. compaced o alkaloids, theirc
acrion — zhe rTormatlon of Lbodigeckiible comgbexes wi b Leal
pretein, thos redueing the owicient value of the tood - ie
mteh mare genaralized {Feeny 1976). This means bhat Aitfferent
tarning hawe rthe sare oftects in the rhine's gut, while
ditderent alkalnids ark diffesmnily on Lhe mobabelic
precenRnns of Ehe hechiworz. Thecefore, 8 rhire cannebl awgid
the affeccs of tannins by swilching from on:  ftoodplanl

cprerics ko aneothec. 1k is pos=ihle tha® rhinar can Inlerale

w1
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hiyh levele of capning it €ha diec by passing them rapldly
thcough Che dbgesrive syalen [Feosn 19RZ; In Plymm 19037,

The Ailferent prefmcencss  ahsurn by rchines for Jiffcecont
faadplant gpeelez can mosc probably bo crplained o a lacge
e¥rent by Eha pucricienal wvaiwe and  Lhke copcentqatiom at
daransive secondary conporcds. Frazamably chinos pzefez those
gpecies with  =zha highest ourilicnal walnes  and lowesk

cangeitracicne of zecondacy oonpounds.

1.4.2 Faccers dztermboloy poefecences for fesding habicat

Density of Cocdplants in diffecent Cypss of vegetation

Hara I shall examins whecher che preferences shown by rhinos
far warciocus Lypas of wegetatian wwmre doe 1o kEhe average
ogagCicy of [ocd awailable par hectare. FoF each Type of
vegolalioe | astipated Lhe 142a1l qQuankbiry of poCenfisal [ocd
swailahle pec hoctare. Thie wask Aons by addiag  cp The
cglimbsd  gaintity igL ) prparatuly  for ossh wegotaticn
Typr Coawel in Ll saicpls plata &md Ly '\.'Ii'.-iﬂillg chia Thowvugh
[he [oral d:ea coveced by esch wegeiation Type in all sanple
plors. In thile estisara all [l-ilﬂ-l"l'lr-'iﬂ| [Rar 4.1.1F Tendplancs
were joeluded wWith the excepcion of girgere. Slnce nearly all
dpecliee of clipbers. budhea and saplings that were pecopded
im ERe gample plakg kaye hesn foond 2o be rakten By thinne af
en: Lima nr akher (cf. listm af Fapdplasta in Schenksl and
schenkal -HU L LLgar  Lvsva, Hotgardart EFE0, Diaja ec al. LuAg)
tha incilpaion af all Apecias in the #scimarce of Zae qUARCIEY

cf awailahla Tond anemd parsiscible.

The guwantiky of (aad abwailakle pir hackare 8 highast in
Eorewt and im dhculland ([« rrooes)d) Jcabla 4,103 — Ewis CY¥pad
L wageldTian wihiich  wie 00 of fegatlvely  prelfacoed. i

sherubland W rheur ceaez ar Fhat dormonaled by Bushes, which,
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Teble 400 Auetage QUAnTITy of Tood avatilable {Glg) per
e Ernckacse Tr diffecant vagekaticn Lypos

Wegekabkion Lype I:I'I:a.l"ru
Feresl 2"355
Ehrublamd {4+ [TEdE] 2116
Bhoubland 1= bivehes LPR2D
Bhrubhland dna Didaed ) 1'71%
Bambon 12 1'561
Kcengn Foresal 153k
He LAE 650

Bambaoo & ’ ILE

as will as ehe gapr of falleq tTreeg. Sif pEpfeapced L[ypes of
vegeracion, the quantify of avellakle Toed (& loweb. {Thea
grartikty avallable Im gag= ean’d snr ke Ascimaced, basause
the gape found ip the =zomple plels @ere all wesy youog and
coplained few pilnsn fosdplanis. HWith dncrcasiong ague of Che
gap The npumb=r af rpine foodplancs increases 25 welll. In
bamban © and salak the quantity 0oF avarlable tood 15 verw
gnall — 1es: Ehan ome third of the guanbity swvailable 1n
shrubland. While the greanLily of avallable Eveod probahly
plays na rele in tha raien's preference foc thrubland withour
troafd or deminaced By biesrhes, it may be the principal cesson
for Eheir ralaction of bakhoo © and salak 2% feedipg habiral.

The yuantizy o €Cood  awailabkle in Remnga farenk i
rocpcimsignly lacge. mlthamngh Thia Lypr of vegeiatice  kaa
usually boem Apscribed ar nolavougdbile Low Lhinos becasswe ol
The Lack ol Lood available Cpera (Sehenkel  apd  Schenkol-
Hulliger L9658, Schenkel #0 31, 1976)]. The rrafranm Tor Lhis




wak paetlally thar sample plecs contained nar L0ly G TEpe
alf wvagatarian List affen fuwe ofF Aaprs and Khoa §nelisded rhe
Lougdarias bacween then. MNear ihe bowndacies bekwsan HEenga
Cacest amd shiubland the depsity of ssaplings has beenr Codied
(=5 1] high  {Hommel 1903, This canood be  Lhe only
veplanabion, hkowespr. HWhile  lgoally - ALémfs tocesl  may  be
praciically deveoid pf undersgeoowlh. Chiz becomes  abundant
wherpwer the canopy of Arenga palns ie lesc dense arcd light
raaches Ehr foreat fleor. Large number of saplings were in
Tact found in awme plata conkaining Arenga forast as cha azly

Lype nf wecatation,

Frorage qualily af I‘--!.Iﬂ.dl.l.l.lllFH._sl: E!EE:E*EE_!!D-&E -ﬁ-.r-l.l-!iu-l:-'l.e.'LEI?lu

Tac avacaqe sutciticnal walos, ag well ag Lhe defepee lewel
af all plants in a conmoupity <apn Valy belwesn diffecent
typea af wogetation. The recaeses Eor Lhis mar lis Iin The
FIFFIng murrient ar waksr cootent of the mefl 6or in che

ancunk of ligat avallable to the plamis.

Por wegeiation growing or nutcient poorc gall bthe cost of
ceplacing maiecial eaten by hecbivoses is greater cthanr Lo
mitiienl cilch  legalities. Cobrespondimgly the  vweocbabiuc
qiowing on pebtgient poor goile coblaine Bighet concepblrationc

of Taonins and ofher phenolic cerpound® (McEeoy et al. 1%73).

Flanks growing in wagetatien fypes which ace nok ahaded by
Eall eres: (Ehisr inclodas all chade-intoterant speciasd
pratahly allosabe more casencces bo rapld  qrowth fhan Eo

duCaei .
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AvailabillLy of oCher redoulces
fome  types of wegetation might be  pEeferred  ar Eoeding
habircat becawss they contain olhetr  fespueces besides  faod.
Thesa would be mofe atttacktive thap wvegebabion bypes 30 which
thege resowrces acc nok awailable 3€ chinar wouwld aothecdine
*have To travel leng Jdiscances te feach thees resgocces and
ithus incor laige eoecoy expendicuces. e Tiuwny Eulun Lhis
tactor ic probably noel imEpoifanD, MOST noh- Lol Cesadcles afe
atmindant and everly dickcibuvled. Bhinos peve: have [0 Trpave]

very tar to sabtlciy mest of thoeir coguifiemenlo.

MoracElon

Jdavar chlwrs  probsbly  pieter Lo Twesd  in Ceaesl gopn aid
gnrukland WiTnour  Lress  hecawse  phants crowiEg  thecs
gensrally have A loder Tiler oontant and lower concantrations
of eecondacy compounds  Lhan  plancs  growing  umnder sradad
coadi tion: . Thiu im becallge of the QEGULE [Ente af
glerde - inLolerasl pecies  waleh are generally  less  well
defepded than chade- Loleiant epecler, Fuitherpere, sEadn-
tobkerant specirc probabiy inveslL lese Lo chewical defendge and
. are mers palatabls te herbiveres when gpomding Lo gpebhadad

lnrat iame

4.1,4:3  Toctecys inf Luewcipg The observed fecd log _partecn

The Alet of The Javip rhine 16 characterizad by the larcae
naehar of speciss ocopsemed. Te bthis skwdy 150 specias of
plants ware fcound o bhe eaten By the Javar rthima. This Lisl
ic by ®mo means coRplete; when all species recorded in Wjung
Eulon by obher aotbors (Schenkel and Schenkbel-Glolligec LY969a,
Hoopgerwezd 1970, Djaja eL al. 1963} ace consideged U0

foodlict compriees scownd 290 species. Given a gufElelently



b

lomg ehanrvakion time, LThe dier a&f Che Javan rhina would
[-l_'n-l,;aMr ha seen Lo Loélude f@acly all plapl species of
Aul-akle stae. Ome of the Efacteies ingluenziang a  higqhly
divergs diek, the necessity of avoeiding damaging amounts of
Eaxinra, has hkeen moo-ione=d aborve. Hecause plant EI:I_EI:iE'E
AiFrer rfeam ecach olher wikth  cogacd Lo their oubcisol
dantenks. @specially mineral conecentrations. o diverse diel
iz nacessary Eo obtalin an optipzl  balonea of nakcisnts
(Moskobky 1978k, For nen-curinants a high dictary diversity
may be #oscmcial Corc obialning @ widap vaciety of amine acidne
[Janls 1976, Laurcis 1970].

Wesloby (197H) suguested LChalk waciety 2nm the diet could mosC
lixely be explainzd by a heochivere's peed ko zanple all
arailchle Foodplants in ccder ko delarmine the nutritionally
patinst diet. Sasplimg woold be oeocessarcy [130 IF kthe
toodplant cannpt he idemntitled olfackorily hefere ingectian;
[21 &f Ethe neiriciomal]l gqualities of a Gpecins chacge Ower
time or wary trom place to placo o thakt the rhioe's previons

axpeeience wich the apecies will he of me wae, An s¥ample af

®ira-h Tar=al wvarialisce — Thm= ealr rntanl ot S §Aas
'p_l._rl.rE! leuaggwr — WiEll Lka Jiven helod {(4-.2.&F. (1) whan a

ching encedninss 2 Jpeeles unkoown Te (G, Thim bs maat Dikely
Che:  wniiass Toe pauny anlmals aod Do plainra Ll wows JiLie
areas rharc praviowsly 414 nac focm parc of chelr homEs range

and whara they snoainter new specics of Taadplants.

4.1,5 Seazopal changss in fa0d gelecticen

Necanse seamcns ace vary variakls tcon yearc ba year in Eheirc
Loy Ll aned inLen=ity, 1 Javs et Lobsd L deline TlhiEe
afecEdimy To calendar morche, Harth=¢ 1 nhave sondldepald
chaged 1 Che copAiEprlen and aelectlon of [ood [FCW M ch

ro waeptk io celation To The apsbont of presipitaticn 8a each
moplli. Since frasklmy of chinge w3s part poselible dusging Lhe

dry  season, infermacion Eor the dep menpths 35 lackiag.




fipwever. the variation «of :ainfall between Lhoae oenthas in
which tracking waa possible wag ceonstdered ce bLe suClfbicient

[0 canae opRervanla changes 1o €o00d selection.

I gaimed the jimpressicn that growtk rates of plapis weis
highai durblig rha wat feason from the Zact that it regsired
T A e[rq}rl_’_ ta ®aep the pazhe in the study area {i1om >=ing
grewn  awey 1n that scacon. Dtiecwise nn owerall eseazonal

chapres of the wagetasion canld ke absecved,

1.5.1 Ecaconal chandes in bhe axmount of Eond ooncumesd

The apergy ceguipenesnty al =3 gdoll 2cieal can Bosees, D0«
cirplitied way, o ConRisring of 190 Compongnale: The anargy
tequized for basic wmerabalism and The enecgy cegnized faor
ariivity. Basic metamlical cegoicsmente age & funetion of
Lime, Thalt im, Within each Cipe pecicd & conslantT amoant af
tnergy  if  reguired. The amaunl of energy rcequized fox
activiny within the same time pericd iz wariable and depoands
op<n tha @xtant of activity. When tokal &nergy cequicemonts
gt medouecd por it af bime the gepnlt will Be Righer,
corresponding ©o the highsc amaount of activity wibhin Lhat
Clme womit. When tolal  epecyy  ceguirements  per wpiloo ool
actiwvikty ace measuced lioWever Lhen Lhe cesoll WL11l be LoWar,
the higher Lhe amcupt of  acrivity peg time welt.,  This
patadoxicel fesilt Arifes hacayse Che enelgy Tequlrements Tor
sClAivily are coppTARL [EC snit of ACCLIVILY, Lus Che baRia
BOEFgy  refuif=pEnths Within (he time wpic cmaidered  are
Afetriborted owvar mere aotivity wvpirte, The higher the anount
af acrisity 18 1p that cime.

Por sach moath, Lo whieh T cracked rhimos and gecorded thae
queantity of €oewd +#aten by thom, the veraqe gquantity {91F
suppuRed  pec L0 @ Loawelled war  calcoulsled  aod plobissd

aqaimsl Lhe amounl obf fainfall 1o LeaT meolh (iigope a.4a%,
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Figure 4.4 ERelatiosskip berwesn quancicy cf foed wuwisiead
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prnne A
LN TR
T
At
Mg T
Higi 74 . pagm
s B2 “Pb
UYL I |

20 T

Ernbir

- gy 1}
A0 4 & s
e . | i L
HApirdal® L

Hzr 18 data fcom male chinos
Apr Rl data From ferala chinos
b T data From male and female Fhinras
— data Coom cowsfcalf pair



The rtespress of the rerrafin was considersd snt To inf Loonee
the reanlts Alifies Thm  FRian® Werpe trackrd in tha 1las

allawial plain or the gonlle slopme of Lhe Telangsa platean,

Alilugly  Lle  pwgEiie  dppedl yeEly  scdileied  when plocied
against ratmpa)l (Tiguege &,4), Thefe 1w a dlstincl LeEpdency
towards highsr walwves 1ir wet msaThe. Thie i= howewnr amly 2
tapdancy and Che aresciacian bBerween enfecgy cequiremencs and
amcnnt of precipitation i mot eignificant when tested Iy the
Spearman raph copcelatien coelficient ., - D617 p » 005,
Row TR met Sneluded). Bepeckally the (esult for Jansazy 7%,
Lhe wonih with tThe higheg: piecipitation, was wvary law. Lbn
anguas T T had not cecofded The quanmtity of ool &aten. T
ahratn The reenlt  @lown | caleilated the  avecags O] pac
fewding ewent (Reparately fak Gaplinge anpd climboes) e coch
ronth 2ad pulciplicd thae nombee of teeding ewvenbe In fugost
T8 with the auallest, clhe lacgest anl Lhie ogay valae fop 411

Foolhe.

I have argued abova chat cha «¥bant of a&cliwity wikhim a
cartain clma perfed (ir Thlie ecaze the distance tcavelled par
dayd %ilt infjuence tha reenlftn, While LT was nol possible bi
eetimata the dally epaed for a1lE CCacking segquences, the
RNl iR ol Thees pequenced. fof Whkich cuach an estimate opold
ks #mada, sl That The Aielraneo= bravgllied pee Jday  wera
varliabila within sach @month, bat did 6ot appoar ko Bo
aorrclated wizh che orount ef peEacipitalion {=ee 4.3,3). It
iz aszured that, although dally wpesd oy vary [pom day Lo
dey, thece are mo season:l floocoations and TEAT Lhe averago

ddily spoooc act approXimilely the mame tn all wonChs.

Uifferant energy coquiccsenkts or awvartage distances Cravelled
[#f 4aF W npiler oaod females zockd alea iofloence  the
recdltA. 12 #ll oboeevalions im each nmonth wega [1om ibhinoe
el oe gfd pnly and lhe observations of  sach Berd weps
restrictad Te gne ¢f Lhe ssasons. While 1-r.=r|.:1|=:= waLe rragkad
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pmly ip CAD WRLERF TMnchs, males were Lracked Lech §a doy ang
im wer menths. and hece the pattern ot  higher enarcgy
requiferents  per distance bravelled in web months - can he

phsapiyad alaarly.

i oconcluda thoerafors Ehabt ewen [f matas and famales 31ifCer io
their wnardy requiraments, this was oot the cause for The
nhearved aeacnnal AifTerences in enargy reguirsmanca. The Tws
ensmn J11 not appoar te diTfes in thalr awveraga dally wpesde
fuma S.3.2).

Teo crasonoal ditlegences ol energy recuiccncois por distancm
trawvelled were ot Jue to scasonal ditftercoces of disbtances
travelied pec day oor to scasonally oneoven distributiom ot
pbnarvalions of mpales apd ftepales. ! cooclude Ecom this bhat
chimos  had Giglec total eoecgy cegairements inm the  wek
seasons Lhzn in Lae dry seasan. One possible explanation faor
thic is that rhinos regoire more enocgy fer traveliimg inm the
wab @aadan, Lbocaces of the suddy of wdlaspy nakars af Lhe
groand. AlLecoilively rhinom may ke building up fat reserves
Eo e sl dAeadc: when saibable amd befler gualiby Cosd i
MmOE® Abundanc. A fac layer BE T4 2.5 om LR ChlcEpegs was
Eourkl ©o wundarlte fphe gkin of the white rhiogceios (Cave and
Rllbeeck L95%),

h temstk mteT be pade cocn the extcemely high tesdult ot the
mealh Hoverbee 0. The data for this poolk weke 511 fcom a
cowdeald. pale. The Bigk - valua reflecks tha higher asnergy
cenquicepepte af 1ke fomale, that was s5Litl nureing her young.
The daily Lraval epord of bthio paic may ales have been Lower

Lhan clat &C aalitacry chinos,

Y

4.£.5.2 Seasonal changes bp che gelesfiel of (ool speclas

I trapical torests many oee gpecied ghod gesganal eycles of

ical changs and ageec)ated] with i Lhe growls «f younyg shoeaks



(Hichardr 1957, Whitmare 1975). Theoe 1= evidence ktrat. in
cone Spoobles ak least. Ehess way bn porrolaied wibs changec
in Ehe water sopply (Whitwore (%70 ). Dhinca peefee Te feed on
ibhe yuwny. non liynified ebheels (95,281, They rhoald blaw
Eegdoneal Cchanges im Lhe compecition of Teedr diec, 1L oy
Eed poie Teavily om cpecies wilh eedeopal] grasth pegfols ar
rteer whem tThe poeduction of youong sheobr was nigh, Na
Aragenal whanges of diel compeelcion woald ko founnd,  if
fendplants had oo macked qrowth Reamen,

teasonal chamgee of Eopd  Eeleclicn Were  invescinaved by
calrniatisg tho  propocticne af rhes Thwe mpriecipal Fenirl

mpeoine (Mmomam Gp.e. Eillenia axcales, Ldga wairhidebnd

Spendime pinnekal din the Adiset faf each maoth o and  plottiod
Lhi=n -:H.l-:l-I.lI'El. ralwiall (Ciguwee e b (The proaporLioons of cChey
epecles in [he diel were reFF snall and The ohservad nenthly
waliaLione wWers Lhowght £g 12 oo mech influoencsd by charcel.
Thied aofelble relatianshlps between the growbh of  young
ghouts and rainfsli were ecpsldered: tha eaaction of planks
te raimfal! might 5e €ask, thet 1e LtRey alght peadics ywoiing
choots within a few davs afLer e oszer of cain and
produckion might cease sod The ®hoars Lhenlfv #oon when oo
raim t«11 Srenerd, The tearfion might bhe flow and Asvaral
ke night pakr hefore whootf Weea available to shinos:
Jroaweh weald eontious fof coRe tleoe atter no raln felll
Third, growth Cyclafs might be adapied Lo Locg- Socm armusl
paktbtornzs of raaofall and ygoveEenped by Lhilernal chyLhms.
hccordingly the wvalues for ecach cpecies were plobied ageinsl
rainTaill of the Rame mopth [fast reactieond, raimfall af Lhe
previons moath  [RIew reactiec) and  Ehe long- term awerage
amount. nf cainfall fTar that mualh {intermal rhiyton
imtepandert of artwal raintfall). The cioseress of associatien

war testad by the Spaarman cank coccelation coefticiaat.

% signiticast poolitlve oercelation wac  Loond bBetwesn The

prepontinn of |:|_:|:_1£=|:_i_p_ agcelam in tha Lobal guanCilky of Coad
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Flgare 4.% Helatlionpchip befwesn pocpoctleon of focr apecles
—————— in the diet and rainfail in dlfFarant @enthes
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Lo

.|:|1.'|;:||l1n;¢1 in -*:r.'h. monzh  aqd che amgunr of rainfall 44 nhe
pravious  manth. The prapections of Loega saszbucima ol
Gperdias pinoata  eonid ne: hbhe  rorcelated  with  caintalll
Pengumalyly, thAase resalcs axbaid ko okther fecodplants amd hoth
pattacns, both Saagfanal asd eandsm warlatlon. gee foumd ancid
the specica nac inwvescigated here. TProbably the propodtbicms
af At least sone, ot soc call, dpecles la The disl wacy
Tancrally. Tur fmsnun sp. A slynicicant oegaclee correlacion
h sween ikt proporlion am Ehe diat asd Ehe Jong-farm averaqe
Aacaurt ol raiefall din pagh mentd was Tound. Anoeom fp. e a
Tk arawing. Heriaceosns: aspashaz. Il:n'gr-::uutrt LERE -]-i;.d_ 214
apprar ko be higher in .the Jey  s2azan.  and |'1'|H.J.F-EI,I|‘_I-I- iLe
mighinr propoction din Ehe rhimgts dlet An the Aty geasan
cannok be erplained Ey the higaer awallabiiicy alf youag plant
natnrial. The inccrased praferapcse CoF Apcsyy gp. B the dry
soasan may reflect an orefall decrears in The availakility AL

yourng shoets sl leawes ol all apecieed in Lhe apvlcodnaent .

i.1.6 Salt cequicmmenk

Hethivo:os are copfronted with the prablem af how Eo satisry
thoir mineral reguicemests . egpecially their mand of gadium,
whieh ie & raze wlenene in mosok plants. Lacge herbivoraua
manprmain cibtoen Find =slt st licks or seuwrces rich in minscals.
4 iz Kenswn  Lpam Balh Lhe Indlan (TLaacie 1278) and  cha
SUmargan chilpe (UaCpez LY973)F Ehal Shey wvisik ralt licks. MHa
lteka havs becn [oond in Djnmg Kulan (Schenkel and
ickenkel fullige: 196A%al. Tercain areas along fhe eGourh cosel
=+ belwoan Clbunac amd Citadakan amd wesk of O bapdawal -—
wepe highly alliaclive te rhinga; many cracks and  [oeding
Lracks showed rha. they wars vieired freguencly. 10 wap
puspusDed Lkal won< cpasan Far rhis was That plarta qriewing
nsar bhe -~oast oontain higher amounts of zadium Lhan plantn

groging Lackhor irlaml.




Te tewl thise heperhesis Teal sarples Wdara l.'.a'll:rn Leom 1ive
Spendise pisnaCa sdpiings. all betwees & and 31 m high. Twn of
TR grew on The ferWwasd slope of  Une - beach Cidgy  beldesc
Chibimar and Citadshen, =bouk 200 m Econ Ehe choté, 1m A
feratiom  that was expossd Lo the strong =soalhealgt  windds
hiowing im the dry ceason. The Lhree piher sasples wagn
goltachked in the sludy area belween Lralle L oagd B abauk 1 kR
friom the shore. RLL eamplee wale pineged if ewReT wWatber ic
wagh away anp wall dapedaits Trom the Leal auefaces and dried

tr the sunm. They wern Inter anolysed at che Instituke of

Toncganic Chepislif. Univarsity of Hasal.

The Leaves of Gpondhas pinnata plance arewlng near the choce
gontained siE 1¢ gevem Eilmes a5 much seodium  than those
gqrowing Farther ialand (taple 4.11%. Teesomalkly wlonts ob
pEhcr cperine grewing teer Tha shora centain higher apnunte
at eodive s well. Halophytos —- whleh sec defined sae any
fFlapr.  ghar  rolerazes  hblgker  whean uswvel  eedivwm chioside
concenlcaClone Aaring any’ stage ¢1 its iiie -— Caka up Aara
codive {iom The enviranment, the higheo bhe coneenfcaCion of
sodiom 1a che envirenesnt is (Adriani 19%80. Lo addiTion
plapte e¥pased o oEfshore  wWinds may be covepesl with

erbpnralline salt deposiled oo Lhen by calt water spray.

Table d.11 LalT ganTant of Spondias oinnata Leaves

Forest Besch cidas

Rampls Ho. Ha Sanple Mo, Ma
1 .08 T 2 ooED %
.07 % 5 B.50 %

4 LU 4
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L "is ﬂifficl[l‘.. to state whether' chines may sabisfy their
sodiam rl’:iil.lil.'l:lﬂlr.'ﬂ‘l‘.ﬁ just by Lecding ococcasicnally oo
vagekation groowing neac tEhe stoce. The high salbt conlenl and
salk Aapasitnd an the sorfacas od plante grovi=sg nsar the
a-hn:hr-*:'n:pl::::cnl: 2 previowcly wnegecogrized oouros of  Rhic
rlement tar r!-.:inwr.. rcanck (193%] and Gchenksl  §nd
gcheakel-Tal ligec '“”5” have suggescaed earllesr tkat chiove
nay £riok mod kaker ar brackish wazee trom osluazies when

wisiting che ceast,

4.2 HWaellowing, barhing ard Zesring

A.2.1 HWallowing

AEEar dAnseriding Ehe wallows of Eha Jawan rhina T will
_euploEs which factorcs detecwine Eha locakion of walbows and

whiah factars loxd to their pepoated wse, of 0o abandammenc,

4. 3.7 .1  Descripticn af walicws

Tue Eypes of rhinsoeros waliews weie discinguished: “al hoc®
wallewa amnd "pacreagent® willaws, The lailes te:in ie sonsvhal
mirleading, a= whkll b geep below. The labties Lype of wallow
consisted af che.  occasionally sewveral.  well deweloped
kasineg, to whish eeially mych used aninal traile lad. Some
permanert wallows gshowed siges of haviog boen wsed cepesatedly
minue & [ong Lime. budl gl drcegqula: amd Infroquest intervals
ofky . AE gone wallowe WREclk [ oconkeolled cegqularly. inkarvals
af Fron [our daps %Up I Ley monkhs lay Betwpen Ewo wisiks.
Hasy. wven lagge asnd desp, wallews fell fatne disuce atbtar
mone Lipe. | wds shown deveral pools that Bad hees used by
rhinos for wallowipg some years previovsiy bub pewsr sinoe.
A oo wallews were wimnply shalles deprassions larmed wharce

a rhine tad relied jlsefl in mmddy oor Joany 533110 Poarnsnanc
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Wa e lods wpege gpCaunTerCed poges afLen, bt *ad nec' wallows
ware et caie, Of 56 wallowe vipited by chingoe <hich 1 wag
trackimg 3% d= S1.R %b WeFe péardaient amd 2300 {3570 %) vasd

hos™ wallaws; Lhe asemaining 9 {12.64 %) wallewe «0u0ld pot be

clmpEiCied,

@1 Faolagg derarmiaieg location of Wallows

UndoabLedly Lhe poedemce of lodmy soil with a csrtalm minimal
water coplent 18 & necsssally condilion €51 &4 waellew to he
made. AL freshly used wallows wWere Coind to ba Cilled with a
feamy  "soap*.  The iwpoctance of fowr oTther factars

topoegraply, Lyvpe of vegelation, shalizg. «ancealiadnass k

16 ipvesctigated belowd.

Taprgraphy: “ooaunes chines wars sackly btracked in the plalne
mire wal lews wWore Eeumd Lhwra Lhas -in Ril1y aeEcas. Foroty
l.!l.l:l."l." (= TE.0 %) wallewe were [gond io plaions af on the
Tealancs plabesn, O [(11.7 %] 9n 1idges o DLILCeps and 5 (&7
1] an stopes. In hilly areas wallows were malnly Located on
cidges, Bul sSome wege Covad on Cerraces in hillsides armd an
qemtle slopes. ELeep sloper apprared Lo b wpewiftalle Ier
wallows; mnon: wore ewe:r foumd theore. O sope mounCain spurs
nr breoad cidges, woroupc of Geveral wallows weise [ound. Tn
tach cases Che diglasece beluween individual wWallews war 50 -
100 m. Hatucal basinc cech as civalets [0 cased! o1 Fhe Bodas
excayated by the peoks of fallen koeos (0 cames) ware

rompbimes wooed Lo wallow in.

Type  of weqetation; The propection of wallows Enurpd im The
didlarepl veygelaiicn Lyps=: coipedponds 1o (e Dlsgdensy al
AGCUEFepte 0L Lhage Typee 1o Ine glodr aced,. TRAT LR, FRIPEOR
naicher praferced nor tejecled certain Lypse af eowhrorment
Cog wallowipng {Cigure 4.6F, & sLtcong proterence wdeg shown far

hEengs Cocaal, howewer, s7d sn the oiher hend pe @allaws w@ars
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Figire 4.H Centealedness af wallowd
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eved foumd In Bambkoo 9. TE eliculd be Eemesbkbiered Chough, that
Cla: abea 1lu whichh Chn Deagueanecy  of accugowoce of  vegeldal oo
Lypes wak ©¢silmaced {cpr sowdy areal was smallar Thas “he
scea 1n which walloawg ¢f rhipoe were found apd  Chelc
characteristics rezarded, Rreas ontrlde the atndy  acea,
cRpecially towards the Telanck platRan, were fplimated to
contain  larger perceptages of ATepga EoFeRT, The rchinos'
prefercnoe of visiting wallows in this type eof vegeration mayv

nagl ke 42 prencumeed as indicated here.

Ghading- "nf 43 wallew=s the degres of ebading wvas recordad
(o & G=ala of & te 10, @nm A_1L.1.1}. Shadieg inZlucpnocs the
Lerpaldtizie af cha water and the mud in Ehe wallow. Throce
CATEQOL [k [T dimliagdjsbivi]: Fpki uladizig ") - 27,
poderatsiy fhaded (sShading 1 - 1 anl shaded {afading 0

LOY. Cnly ahawt ecne Ehird  &f the wallead belohged o Lhe




i

Laller walegeiy: slwosl 48 % wwaie 1ilcle Shaded o gol ehaded
Ar .a.l,i,'-.|'1|_',|=.:|;r|=_- q9.5].

Cancealedness:  Sore wallows were concealed o very  dense
vagebstilon and any rhine lyieg An Phen ceold oely have boon
ehepcved from @ distance of less Than 20 nm. AUk Rany wara
Iecatzd in hcenga Eoresh ap in gLags-caversd olearings whera
chey comld be seen Coom galtse & disrange.  The  largeart
AdAisranees Frorm whirh wallows cald e akderded warn alanr S0
m [2 ecacec). The mazizon diefance Trem Which o wallew eosld
ls: seen was cecorded feoc 32 wallesws. The feaclta ars almwn i
eiquecs 4.8, Thoee categocles wsrs distioguished:  concealeil
{maxiaum diskance « IO @A, Acderacely roocealed  [MAXIOOD
distance 13 - 20 x) apd aol concealed {maximim distance » 3D

m) .

It appears zhat wery few factorcs Linkt The choboe of & place
Ear wmlbowhng. Parsiemlarly shadigg and concsaledpess Sean 1o
havwe Yirrte Amrfvencs b shia cespect. heoordingly will lows
ares tound in a wide wvariskr of differant lecazlons. fShading.
howewer, ‘oflusnoes che raie of geageidablon Crmn g <allod amld
caopsequently Ehe Jepgbh of Llhe Tar whlech a waliow can ko

wsed . This peint will br dEscusssd below.

$.2.1.3% Factors influnncine dura®lop of uge of wWallowd

Fallrowa Fhat zre ool wisited by chinos gradaally Aoy ein and
bacome [illed with dazd plant material  Thos they oay hecoms
lead atLeacilva owee Cime. Two Lagtern hawve o inf lmasnes on
che:  lesgtlhh of tloee fer which & wallow wiltl  he wxed -—

shading and the number of thipuve presenl Gn oo vecbain apna.

iz mentianed, EBhe  evaparakian Ciooin wal Laws Ln Anadan
lecabions s lowerc chak lcom wal lows edposed djzectly ra the

aan. Such wallows fanm b ouscd Tor a4 lesgez ©les apd thias




incepagpy Che Jikelikocd shat they are used repeatedly. Thos
they Aavebap  |ere  permanast  wallews.  Im {acT permanaent
wallfws wera [oiend mere piten in ekaded Lecaciens. Permanenl
wallews im ppen locations were oltenm slrtuated in natucel

haring., s1uch as rivelars or at the bLese of [allen reaes.

Samn porminent wallaws are uvsed infgegdently and Lfeeqilaely
aver  lomg time perisds. DFhere an The atker hand  saF be
viciged frequently by covepal rhinos over a . celatively ahorc
tine period and Thenm tall inka dimuas again,. CeshipATiana
hEisppn Lhe Lwn palcecns dce podsllalsa. The laller pallean 1w
wa1y  <ommon oamd mpusk bBe "een A comjanccion Wwich one
ChugLlasalion of Lhe nuebec of chione ip & eercals arsa snd che
wety bigh  density  of  wallews  in Winng  ¥ulang, Suzh
{ieckaalians sere shows Lo aZour th Che sTedy ascea (624
T.2.1.2) znd may be assumied to oocllE in oCher paris of Wjung
Kulon  as well. Mhinas may e atiraciad o Cfeehly &30
walbaws . Therefore, when Theege age many thines 1o an arsa

Wallowing 2cLivily pay be copcentiated on only a Few Wallaws

ag kke shimes are attracted ra Chaese kaiag meed eafraat Ty
Wher Lhs rhipos maye awsy again Lo obLhal dEear Thace wallaws
Tall inta diswne. Neeaidos of Lhe many eelsclog wallows ood
places  wharn wallowre con be ®made  avallable To  EhinDgs.

wallowidy activity will b« <oncentrated on @ew wallows each
ziwe che nopber of rhinos In am sces bolids up again. Simbilay
obhservations ware made By HoogeriweILl [Z%TE) aT Lhe wallods

where hie Grcies ot photographe of Javen chinos wag made.

1n goma cases Wallows may Tall into diswsce when rhinos leave

the area brocause of perslstent digturbence Lhrough humans.
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1.%.2 TWarhing paals

Besidrs wnilowing, chinos sec alon koown Lo bathe Le sfeedbd
and puals  (Scheogked ..|.J.:| B henke l-Hmiliors 134%a%. Ta thale
LowBE SqaILeas mpET BA'Or SCEpans ate desyp swnoaglh Dyl 1bises
Lo baThe dn. Thinas sesn e bathe lheow ewen oo Lo Uiy’
seasgi whes [he watey 18 brackish. Foclhe: upstisam. poels
deep  encdfh  Cec Lhiﬂ'}lf.ﬂl'ﬂ rrequently found. Lb ie  wery
likely that rhincs .g]-_g.::- harkis 1m pools ot stagpant  seeeb
waktec. §7 was mol pessible, when foliswling calnes tracks, o
dasidr whrther a rhino hacé jusi padaed Ehiough a4 poasl o noa
giream or had repsiacd theirs far a4 1enger  Tthine. Rhines

probably did4 not baths saabh Lime Chey snbeied o pool.

§.2.3 Hesking oo ooibhc grduimd

Groasionslly ekince  1is down o foskE autside wallews oc
ponle. ek reatiog places were idantitiad by the inprins of
the rhioe's «xim an the ground, They are [ound @acn lags
[r=qguenkly than wsllows er koLhine places: o Ujund Enlen. 90
L1 aie hand it 12 peseibla rhat net all places wicte chinas
Jay Zown i The groopd wepe cecorded. Owven on sath qround Lha
inprint of the nkin ie imcgpepleuons. and no iwprint can he
soro db all whece lhe ground 1e Rard nr coverml with daad
Icawns. On the other hand it is jgosalblie thar chinas prafec
toc resk in wallows and pools. Hecauwse af The deneiiy ol Chese
farilitics in she leower Iyvicg ace=ss a0 Hicog Edlan, chiqaos
newar have tr walk far fo fimd them. 1a rounlaimous acoas.
for wxafnple, wiuch Cacllitbles may he  less awvailable  and
resnting oo solld ground were conmen. 1o addition, walkiog o
FoURCAlRcER  aress  Ray roguire thives Lo resl mpooe ol luo.
fkimar da net always lie down Lo pesT. DD %Ay jusc srand

aTill, apparently “daxing”, =ith theic besd banging Tow.
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4.72.4 tuncLiwvns 4L Walloking. babEring and cestiang on Ralildd

g

The Ul Chon  coaman Do wal iowtng, nmathiog acd cecilog an
eolid grogesd i o gAatiely a rhipo"s Aeed fTor recling.
Wailowing  and  bathimd, howewer, hawe several additional

{foncticne (Schenkel and Sehankal-Ful Liqr::l: EL-L L

#robasly their mopt impoitant fnnetios ie to kesp the wkin
molel. Sumatcenm rhicos That were prevented from wallowing
doveloeped roplures and  iaflapmatlors of Ehe REin (Hulkback
Ty, Van Sreian 19741, The onat of mmd thaz chinas acquire
whak wallewing may bhelp o fonaeowve anigktere. 1In this cespect
the guality ef the uail way be of come importanoe, Om huran
PRI swme Lypes of Goll seem tog Jdeoaw gub wpipiure when Lefs
T dAry thare, whlic for othec kells Lhie eflecl i el
roticed. Fhinos secmed Eo wallow AlPoel anyfekefe bUE Ahoded g
strong avernion ta wallowing in batlso D amdl a pEaferente [(of
rronga Foresr, Possibly the guality of tLhe polil plaved a2
tole, Im Acenga [eEcsft Thipne wallowed in icanmy moil which

ek fedl loeally in snall panches.

£ Tarcher Fupetisn may be The regqniatisn of bady Lespecakure;
ihines seabkakty gec rid o of evoasns body hest ic Lhis mannec.
i unshaded wallows, howawe:s, the cocoling efieck way be lesce
propouneed, sa7perially durleg the daytiwme. Bhinee mighk wigik
cnshaded wallowe wore oftem at night. but cne chine wan
encancered ko an anshaded wallow a. L1 @, ®, ®Walluwing and
bathiny may also sarve Lo reduce Lhs Jewel @F infleerarnion by
pacagites. The pud wWith which chlnes ger oewerad  wien
wallowing gpoobsbly protects  Thesm  aqainst  accoparasiten
{biting flies of the fapily Tabamidasl. When bathieg in
elgears chines 4¢ mol  aequire this poetectbive wmud  reat.
Howewer, fieh and crosldcesns Appear to olean scbtoparasi-es
gff rhe bodiss Of balhing ankBals [(Sehankal 1971F. Ehlnns

wEmally orivate ipLe wallows and iwmpregnata the mad haawily




Ltk

withk thelr scenk., Wh2a kha chime moves on, the wod clinging
Lo Liw bpdy is 'I.I_:.Ill.E‘tlﬂ wfE By Lha wegelalim:, Lhnvagh whish
the céiing padees, and IACTS & SCONC MACEAT {58 S.F.F.1)1.

1.2.5

Fregitency ol wal I-m."-m;_ am! bathing

The aversge pumber ol Limes a chino bad  wsblowsd amddoc
‘bathed per 24 houcy vauld  be galeuldaied far 1% tcacking
gogqu=Epees Lep whick Cime esCimdlee werpe availlable {Eakla
Q.LFF (ege 4.3.1 for an egplanaliocrn hoew Lime estipatns wore
arciwved ak). Evidonily il weg possible Lo dotaraine wheihe: a
rhico had wallewed. bal nobt  whelser it kad  just waloed
thrcugh a poal or had beesr lving and rasking in the watar
Thacefoee all peals entered by a rhine ace ineluded in chbhs
analysis alchoagh rhincs prohakly Ald mar bathe @very Lip=
thay entorsd a pool.

Cages 1, -3, &8 anl 15 Jdeponstoats Lhat aver aleagl Lpme pec iy
{1 - 1 irr days) chinos can da wirh backing alone, [fdCoO0audgh
ir Lwo rcases sEzckimy covered a tina span of I=s8:2 than 2«

hours: Ltha rhinos 3ar  have wallecwed [oaccly  bBafare  or
AftRcwacdsl. war  longer Eime periods  elipos  weie peacly

always obsacved B owxlloss.

Oor famales echine Ehat waeg  tracked in Lher aresy of
Cikeodery {io the pocthwest corner ot Ehe gtwdy arsa) 414
muk wisil & wallvw fer &L bease 72 howss, alchonrah 1t
amnrasml ameeral  pante im Fhe Tixemdensg. TRis w5 an
przapkional oksacvatiaon, howarar.

On tha other hamd. mases 2. %, h, 9 " T2 and 16 demnnelrcralas
that rhinpe fan go withoot bathing Ffacililise ter pariedn up
ta Cowc dayn, dithedglk choy alvars wal lowed during Ehie lipe.
Oon The average chiones wallow 9.7 - 0.8 [ines pee 29 ‘mme=, T
wal1awlng and marching ate consldersd, an average as FLgh A

L.8 Eimes prez 24 hewrs bs nat pposaibkle.
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§.3 Hnu'r:l'.r:.n:

in thie swctles sowa aspoecis ol moebaeefl Shill B Trearsd. To
abtmin &  bebtier avaloatlsn wof  the caneds  fes0lia (see
Z.Z2.0.0F infoimdbion was cegquiced on Lhe distance= mowed by
rpfnos within 24 bEours, as well &= whelher Lhege wege 2UF
MEvamant d1ErAcantas beswaorn bhe Sekes 00 LEWm ope seagdn oo
agnthar. Tn additicn T was intocesisad 1 kigovicyg wWhaLhar gy
cofrelacion betwesn the discanca wandered per 24 heurs and
the quantity of Cogd congened could de obserwad. 7 fortber
rihed o defecl whercher Chere wern any Legular patterns in

Lhe mowsenszie of iodivldual rhimcs.

d.3.1 Matkod

The leogih of che patly Lravellsd by & rhina was caleulabcad
thm The numier of paces Lakan by fRe chas:ver Tallpwing iis
Erarck. Tha Iendts of the ochusccwer's: paves was deletniped by
walkimr a knewem disfanese in sulbable  wegesbalicn snd by
dividlny Ehat Jdistance cheough  Fhe smhiss af peeces made
Pooos wacizsd betwecn 9.5 and 0.0 n im length., Fren thic o a
minlmue and o mazlnus of the Jdlstapce Erawvall=d &y bhe chine
were calcolated. Tha wime 1L wewk 4 thine oo & “"group™ el
chinas tn trawvel a cortain dicbLance coold silRer be emstipaled
fron tha age of Fha cracks of ha accucately detocmoinad i€ the
rhimn war  enceunkared. Tn some cases the mgoality af  the
Liacks was Lod bad Lo peerit & single eskimate, 8. g. hecanse
ike Ecelprintie bBad been wazhed aun By rain ar becauge rha
greond wag wvecy dry. 1o such <agea a mininee aml & nazimam
timn eAlinmale had Lo be made. Minlowm and maximuw disfancan
Travallad Fes 24 bhrmre were cGalenfatad by F1widbng the
paxlnmn dblatance Eheoush the wmindmes Eime and wice-warsa.
Thoie wmbimten ecald ool bs made wweey clee a thise  waea
Lravkesl  Bevauss 00 was nul alweps pofsille Lo estloate  cha

Age Al Lhe Leackd, e ke TFacklng Sequences £af whicn Chts
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was poesible raprasant anly a4 lieitad sanpla ol thd tatal

mianlacr of thaes 5 chine wan Liacked.

L Aid net aecarsbinn few [eir s ching bed Aleplasced pes 24
qokpH siace LE was iImpossible ko deTerdine a chine's location

rirgqmlarly at a carcaln bine.

1.1.2 Pistasce [ravelled pear 24 hruols

The resolie ol sizlesn traexing sagaencas foc which tles
pelimales copld be pade ape shawn i tahkle 4.13. The Llength
af Lhe path cowveged by solirary rhimas peRr 24 hoars  lay
pelwee LA and 1.0 Kw fneap! EfR4E - Z'REE B, n - 10, table
1.13a),  The twa  special  casas  wankioned  bRlow ars nat

taelicled 0 the ¢xlaalation of REha aTvozage.

Tohere aplirary rilres were ohseryed o btrawvel excephivmally
laryg diegtances pnr 24 Bouack  did apecial clrcunstancas wera

meted in kokhy canasm (rootesn 5 oeand 15 i vable 4.13a):

Bnure Gt Tn che hone rvamge of Lhe male D Lwy popacs.e
fegding azeas oonld be distipguished Jainsd by & naroow
caccidor along the coast {Cigui= 4,033, Ar dotefwalse of 1
e 3 werkEs this chine mewsd from ene feccing area to the
eEher. The  foweBenl Was  slwsyr made in Leem  Lhan 24
hoves. The oboezved moverenl was sickh a charge af [esltng
Arfas.

Tiauie _15%: The tracks cf Lhim m=ale wers anly cacely
encounlezed in Lhe grudy area and then nalnly om path E.
IL% home rangm Was presamed te lie on the Telasoca plaLeau
afd if The allidvial plain maETh o0 The srady arsas. 1T 1A
agrumad Chat Chie Erip was @ichar <7 an sEploecatosy
charaster ar the rhins hkad wandered down Lo che ofael

Co RaThely 10s 22l [equipesants,

o both cases the rhinse were moviog part of the digtance
outs1da Thelr hakitual fesding areas, and in che record fasa
thio rhine may hade syen been owptside 165 bems fange an parc
af Eh: way.
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e bighEr mguemsml falews whben travelling befwsen separace
recding Areas o nac ieply Chat ©he “RIMGA walwed 21 a4 “asTer
speed. Bathar it scomed Chat rhew r.[r'r.-nl: less tTimz an ather
activiries, although they sccasianzliy Ead or aven wallowad.
Mos? of The feeding, howewer. ouwureed afber they had reachod

theisr hakirnal Ffeeding aczas.

Twr wasts IR which a pale and 4 fenale Chawelled Coguihes S
erable kermapsse ot Ehe wery elegdl dlaranee ooawmared  tn aa
hottre [(tiBle 4.13h). in both cases Ehis wWaz considerally 1ass
thap Cha amallest Adizstamee chespvel dn oa solicacy animal, In
4 Third case whers a male was Lzavelling tagerhar wich T
Femalms tha dlstancae cowvesed in 249 kheirAd lay wirstr the Tannes
uf Chese ecwvercd by solizary shined. Prasumasly i all tigwe
qases che mals was loilewioyg Lhe Cewaic(ad in ofderd T mdTe
with her dor with pne of the Ewa) (szc L.o.4]. Frastically
nathing 15 known of Lhe woarcship Behavwinur of tha Javan
rhina, exaept that Che palef[empala pairt BIaye Togerhar [or
setaral Cays. Fassibly ducing most of Lhe tlhe the male jusc
Ffallawe thw Eamale and the movemernl sate eelrasptisls Te thar
al sclitary chinge. The zote oF maveianC omay ba Leser o1 Khe

agimination ol oeglzuw

The movesank rake per #4 houge calenlatsd for a cowdeadl pair
lay sonewhat balow the avepage bot 5240l wichin che rarge ar
novenank rakes af solitacy¥ chilioa, Thae aqe af Tha #alf was
cotimated £ se 4 to % monkhs., The avecasgs dlatancsd TEavallal
par day by cow/calf palrs may be slecber owhen Lhe sall
atl 1! wary youno. Hewowver, 1L way sOE0pved cnfe [Hat & famyls
arronpaniad by & three manlh eld cail mewed frogm ¥alejeram to
Thir ar=a #f EKazarpgraniang, a distagose of . - 4 kn, in th=
Time of 12 ftn 24 hours. Even ypounder calyes acs oharelois
l:'AD-CI.-l-:.I:E Aoviag Lang d:.'r.*am:r‘r inoa &harr Tiwe. Presumahbly
surk high cacss ol mewsweab can coly ‘be sastained Csf cheo:

Lkme g Lods .
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4.%.3 Acecenal varlacion of Jdistuoew trawvelled pewr &4 howls

Te detnrnine  whather

the digtanees Travalled pep 29 honee

cnald be ecoarrelated wlth fhe mssgane, thaese AleTamsos wepe

pletred agalrst the ancunt of rainfall of thn nmoatk in which

they were recooded

dgicilanves Lravelled

EEanan.,

[(figure 4.9%97. Thi: plol shoks Lhat  Clee

per 24 hours  were  indspendent of The



i.%.4 Frod consumption in ralation to dislasce travel fad

poE 24 howEra

The fagther & ghiso rrawels within a oercain Lime. the highee
m iTa erergy canauanrion. Trs Aigher comands Eor cmEezgy CAR
ha wmatlolficd cichee irscdiately by incorescing bie palke af
| eaend C:\.'l:|5l.1llp1‘.i|.l1, o by wsing up =n=cgy nemecve= sbacs=d in
the body which are replased latel duckng phasae ol lowar
novemornk  actiwity. it may thecafoor be agsed whethee any
cofialatian hefwarn the swvarage dislance Coavelled pep 24
kowrs and the average asnounrt of faod corsuned in lhe sans
tinm pariod can bé datected. Forthecmnce, Ft rhione de trawesd
lusiywi dlszarces withew:s or with wecy litrls feeding: hnow
ierg ara thesoe distanzas and haw Recle Cime deeds @ chiome jguo
withont feesdinn? Are thera certain “disposiTiene'  which

puperoate and reduce a chime's mativatioa Lo Zeedd

inm nrdar to obrain clear anawara o these guestions. 1B wawld
haws hoen decsicahlsa if che Fellow:iog eondicions could hawe

heen mer:

1. &11 dAdata should be frew Ehz sampa iadividioal. This would
alininate any infloence of body size or sex. Only LE data
Ceam a large nomhar alf bracging sequencos wese availabla.

thaas might Lo Fxom 2ifferant individnals,

I. It should be pocsihln to recocd ald Lesdipgp evépls aqd

pstimate  Lhe coantity of fard consumed wikth crasoosble

ACEHrasy.

The Firar sandirien eceld AnT ke Ret basauss timc estimites
anid catlmates af cha gaantity of Cond cepeumed wsen mads nnly
for 12 itracking seqguences  fnwulwipg Jdiglesenl Tmliwidaads.
The szcond condician eould nak ke met i Lhe case of “gqogapa’

ot rhinas. "Croups" or pairs of rkines da ool alyEave npye
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Figurs= 4.IL Feletionship betweed guanlily of  food

S raten and dialAaneers Eravelled psb 24 hodoe
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clage togethec. buac fregquently segagatls op ta S0 B foom ope
anabhetr, 1 wsually did not follow every fgack in the aroug,
It only ere of Thex, zadf zone Terdlmy events may hawve gana
unreearded. Hevertheless, roms answerz can be given to rha
abave quastions on the base of the limirad akesrvasiong mede

The owoeiads quaniiey of  (o0d  conties!  pwi 74 Joues was

plocced against che suvbayr leggplk of path Travelled in ine
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gane Livwe period [figqure 4.10). I qganaral it can e aald
enhaz zhirce that bravel Eackher pero 24 hoozg almn Rave nigher
cates of Food copsusptiion. The daka of 2 coubss en whisch
salicary rhinos woere tzacked [excluding coaotes £ 0 and 14,
sup  bmlow] £l 4 reygresmion iipe ceasoneily well ”__'.- -
g.77p. Houfes £ oapd L4 wWece ol dzciuded  pecause ey
involved 2 cowfeolE pair (6] and a4 giown of three rhinac
{14). PFor the ceasans repbieced abave Cne repulbs Ees gooops
cannat be compared with Lhese of solitary rhincs. Fausme 8 was
aot  imcluded,  although  ihe  thine was  Liawnliing  slznoe,
bocause (1L toak Etne chiad only 1o L/2 bowis to cower Lhe

dislance of about 1.7 kn. 1t had poactically mor fed doring

ke Time amd romsegqeent Ty The qqliacTity nf fand calonlated &a
Baves nenn conrened per 34 licdie War sEtrensly Sew oan owel |,
Mawawer, ik 1% manc 1iksly thal. Ehe chiae fed jusk haters or
alftmr 11 war frackhed, Al Lhar Lhe Ceeding cale was iighec,

MevepELhalede, Thig pesnln ftndicarez That chinpgy oo Tcovael
lunges Adiztacces aod can P99 Cor periads up Le 46 least 18 178

Towes with practically no Eaad.

Tha geamit {ar rthe oawszalf p.1'i.r jrcuta A1 1lea abpwe The
regraasiaon 1ine. To Tadece Trom its dusg, thls calfd wss atll]
a weAr eppplearsly Aspandent. on TER meTher's mile For feasd

Laczlaking Famalon havm highur LR rugairennekn ard
Thermtnrs highar rates af  Ffaocd  copsanpticen bhan sacliitacy

rhirns,

The reaswElr fog the grouap o Ehces adalt chipas lizs abowve Lhs
Fageeraton Tlme ag well. Flo@ever, in this caga a peck Lighet
rofuli was axpeccod, Ripce three rhimos  conrome moere Cood
than a sicgls rhine. l.'m-:-u-'pn::'i.tln readon, ramely chat [ did
ot pecard 211 Fasding ewants freon & ciowp af ihabpcs. has
heen glwven abowe. Anether reason may ke rhar the nale .u.+::
probably Exllowiog the twa ftemaies in orleE Ko patd With anpa
ol them. BPosslbly  ehbtpos  cngagod in conctship e beaa

et iwated to Cood Chan Solltscy rhinns.



G.b.% WOWARRLT PATTAENS and Lhie uue ol liails

el is mob disitibeled hemsgeneerosly Lhrougheul The ehing s
avirenoent. Dot is wmecze Aburdant in sore pieds Lhan o
n kngpe Tee a reeull of rhis apeven Jdistribotiem of  Conod
gr seppcag chimsm Au mnb wiaic 2ll packe of theic hems rangs
o 4,%) wwilh wqual Ceeguency. They sppasr te aprnd mual ol
Tttt Time in chose areas Wwicth bhe bigheel sbondamse ol Goed.
HWharewar a hoRs range cncluses Bevelal geaparare areas wicn
high 1Taod demsity chinos remain far peclads &0 A Dee JAaye up
to Lhroe werks in an arca wilh high Cood denzicy ard chen
chift to anoihzr. KEhinos mey Bcmelises reealn several days in
s spall parl ef Their home fange, OF one aocasicn a rhinn was
opsecved to stay Wilkin L kot over A periad of sight daye.
Evampler [ar anwenent= Foom ags part. of che hare Tange Lo
annbLb#e mie rotn % and the noveasnt of the cowufoall parrc

from Enle]letsn Lo Karsangranjasg desciiled 1o €.3.2.

Faf The black ERINMG Wonenksl Adlscinguinbed betweas LWD LYpUS
of movensal (Sohenkel apd Sehenkel-Tilliger 1%96%h, Scherkel
afd LAy LY620.,
Mavemenpt in a feeding area: charattarizead by low snvement
pafey, freguep. apd poopaand&d changes ol diractian  and
frequent Esecimyg.
MavenenT Fran cne senlogically ralewant plans (i.e. teeding
arwa, wallew, ealc Dizk wc2.) o another: cheraccepized ba
high nevewsal fates, Tew and Dot wery prencunocd changes of
diceczicn &md lizele feedirg oc other dotivigies aside fzom

MOIWOTRNLT .

ixlermediate Eorps betweecn Lhese [Wo Typeg cecon, eo Char
affer ., 1L 1s nobl possible Lo mavw @ ¢leatl distioeTion,
Sehenkel  Aealicicly  augge=red  Ene eristence of Theae e
types of wovepepd in Che Javan rhipe (Scheanksl et al. 1974p.
The observalicns made dutriose Lhis &0y coelizw Chie. Oolb
THp+=F Ak well ad inlarimadiarse: (aTies BREA Frecardaid.




In the Black ;:I.'li.m:- Lhe Lypes of BeVenenl acs rellecied i Lh=
T Aittarent dppesm af teatla BAaed by ckem. TR feadlng areas a
nekusck of xlightly weed tralla is foumnd. Diftecant IZrceding
apea=s snd athar seelagizally relewank placssc nr.r-l cennpnkod by
il ively used Leails (nein tceils)l. These latter spp=ar ko
he e Cealls of & comprombse betwesa Lhe moso diceve poule
amgl  che rTagte reguicicg the smallest sltork  [(Schenkel  and
Sehenkel-Hulliger 19R3E]. [0 Wiung Zalon & ceonfinuous netwoeck
of teails tg abgent (Schenkel and Schankel-Holliger 109&69a,
seheakel er 3l, L37RY, Rkowowver, Ehe Ewpr of movemenh 05
reflectad i Che choioe of the Iouce.  When mowving From ane
pacrt of the arudy area £o anether without rfeseding, Jawvan
rhiinne geane-ally chosee Cha Rost direct rouce. Whenaver maier
chafaclas, wech a2 steep  karrzim or  exrramaly  densa

-.--:gu.m.im':, Pin aseeas thia rouce thon deboaes ars made

upE Tamale whagt tTcack was bkelng followed was ohscoved
Eo alter Mar coute Sa as e ga acaund #he soanpy scea st
Cke fcpt of the Telansa plateau in Che  stwly area.
Mevenanrt throogh the swamp is seriemsiy impaded by Ehe
muddy soll amd kEhs  dense wegekmticn. The change of
dicection was mads befgre The chioe had ceached rhe
adge of the aumBap.

HMawrenent hatween eonlogically ralavant places papally appears
Lo follow Lthe reule Eepceganfing 4 combiopise bhelwean Che
maar  Abrast and The @ag @At roirte. o the  erher hand, en
faading teipe lo arass of high faed Jdaceicy this @cdasiay of
“rAE gy axpendilare ia nat apparent. davan rhinaw nay
Crogquently  be  pbhpsowvad Lo Liowdgms salzwmaly dIL00 freli
refrain «1ile Ceeding.

Tiy Aplite of their prefarsnea [op #agy pasoles Javan Fhilizog
hawa nort developsd a cosnciniond peCweek ¢f Traile im 1Wiung
Eulon, The geason r(or this waas guppaged o ke the  loaw
pepnlation density {Schenkal amd Schankal-fimlliger 1%43%a). In
fract, whsera Cha latal rapography canalizes The mavamsnl of
rhtmpes, Tralla ase generally  fouwd, £Fus aaagescing that Rhe

Toke popitlation Jdendbty has boan ecspensible Lor the abashca




TFg .

el a4 neldar®h of Liaile. Havewar. it was foond thai the JTawan
ghivas sy 4 Jow Leodensy ta fellow a trail whether arimsl
W oman- wAada. Thia wasn wshsgfwed £ he bhe rcane halh when
rhaisns mowed artound a Teeding aged e ehea Liwy  dinplaad
brrwpcn Feeding areas. 13 mosk cases Lhey grayed on & rrail
fnr less Eham 200 m, althougk the Leall cowild have bBeén
Tnllowed sver a  langer  diskance.  The dowgesc  digCancsa
faccrded Wad 1.4 MR alopg one of Lhe man-made paleol paths,
Thip war  ap e¥ceptional case  hoewever. Faclhecmdce QL Qe
passible rhar in & Coopicsal ForeeT envirtosnent animal tecails.
§aak F1E Al iarwneively eal, rewmain visihle ko tEs huzaan

pee CoC & Wl Tér Thiaa Lhais In the ARfcicam savannas.

.4 [Murmal activlty patiezn

17 1he crutee of an animai's day [a "<ay" here ceooles & 26
her perindl natb At oaeriwitics are pupsosd al ary bowi. Tame
arvivities sooar only &t cerctain bimez ot bhe day . Thee s
ceceain aetlvicy partesm cosvles. In the gare of the Javan
chine 1 wanted to Jetecrine whebher such AcLiwily patLerms
pelsl  apd  which actbvicies «ave uedeninsul during which

periods ot Lhe day,

4.4.1 Hzihod

For answering Chese gueatioss the dinitially cesardad sobiwikby
im direct encountars with thinas wam caneidered. Infocwabian
tion  Lrpscks wWas  ER mOEL SISEE Ton 1'.ur-|::|ba|:.I;:- rop This
plrpo=s=, becpuse he édge of a CLrack coald pacn T earimansad
With euf{icient acouracy. <mly when 1 wWas eare ThaT The 3¢
ot & tFack canld e @sTinaTed Wi th &n oercor of Yess than ane
hewr waz= this imfofn:Tien i30 oded.  Surh fEcen Were race

hoawar .
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anly  two  lavels  aof ngti?ity were discingaished.  sanedy
whcther rhipes wesre aciive pE rcctiad ﬂetivu rhinog worc
movwimg of feadipg: Tesbing chimcs werce lyimg on the goound,
it a peel w9z In 4 wallew, Ducgogss rEinos were  only
econnLeced douLiang Cne davCime, Gioly Their diginetl activilies
are rconsidered hate. The cime of day wae divided Inue choew
pebicds: mocniog (6 T4 10 &.n. ), Pealy (12 a,p, Lo 2 pom. )] and
aftecpoon [2 Pam. T R opom.}. The observallons be mach petiucd

wieco tphallod.

4.4.2 Resul:s

Im *1 encnunkars rhinas econid ha ahserved direccly or thay
can1ld be Reard mearbr. Trn Ehras mara cases tha thee a1t which
A eertaln ascivity had  takesn  plase  ooald Be desermiaed
accerately Cron the age of Ehe toack,

Table 4..4 Diurnal! acciwvizw
Bk ind 6 - 10 Rt 12 - 1d h kA 18 = izl l
accive 5 - 5 19
[4.41 [R.D] 13.72
razting 1 & a T
[L.EI [4.0) . 11.3%
ToLal [ 15 5 20

tiqures tm hoackels ace expectad nunher of observaclans

#% = 1A, por B0, AF = 7



Mhivmsen  were= ar.ius i iog wll periads of  The day {table
&.i9}, amt ip a1 periads more active chnan restbng b inus
wire Fecsfdrd. Rltogether noarly Lolee Limes a5 RAaSy ACT Ve
than regting rhinos were speounlered. DO Cestim] Thines woreo
Topnd mays oftern in the noeen peciod. Lhan das expesthd an The
Ease of rhe owe-all racic of the btwo lewels of ackiviary, and
less Troguently than expected in the waening and sElerpoun
periads. This dindicatzs o teodency feor rhimes Lo pest
nl:-al:.m'aht'l.r. during the coon pericd. Howewer. Ehe Aewviatiem of
Lhe patiesw in each peried S on the  owerall eatio  ic
stavizrically not significent. - Thne tendency hkac aslcady besn
reporced by Schenkel amd Schepkel-Hulliger (i365a%.,

The Teapdency Lo pesl oved poan, 20Th ip «wallods and cuneide,
can piobably be explained oy The rhipos' Feedl Eo Kegulabe
cheip  Tady Leppeparidie |(#2as §,.2.43, Tn (e forest on P
Faucany The paxipom 287 fTempRratares raash 34 0, bot owinide
rhe FoCeer TenpeCatiTeR fan ke in arress af £0F O at nooebiwe
flalder 13705 Siech Wil reemerarires REy pas=e a prohiem far
thitnar  iF Lhny ais sxgpoged To Lhes Fsr oa long tiwe, and
Lhwrefoee they will Lurcd To oeduds boeth Lhae gatent @92f thelc
arilvity and rhe cime spenl exposed e direct senllghl ducing
Lte hobktest peciod ot Loe dsy. Io task, all kIt poe ol Lhs
cesking  rhinas  that were eoceontered in this poricd werse

iying in the shade.

e tendenay to rest over noom has bBeen ceported irom kns
Blact and Lhe Indian thlne (5choendem] and Schenhel-Hnllhgsr

1590, Laur:a 1%7R%.

4.4 Hums= Ldngep

Tn wany rarteacgial rannal & ir  hag be=ep obeerved  Thart
individuala d¢ not  wander realy aver Lhe whele  area

accessible o them bub mest of the tiwe resirict  theic



mevamenCe Ca a part ol Lt. This sbservation has led te zhe
voneepl  of && animal®s "here cange*. Dok (D943} Jdefiped The
homan racge as “...that aies Laavers-=nl by Ehe Dnddividusl io
its mormal ackiwvities of {aad jgacharisd, Tatine and caring
faor yourg'. This delinitiaon  leaves  tha  pasaibility ot
gocasional mowanant oul af Lhe hone cange spen, Arlpala gay
Ieave thhir hens cange cither spenfanecusly, &.9, Lo @a¥plare

UAKNAWA 2CRAS. OC AR reaction [0 Bouenal. wery ecreng eLima’d.

Wiaen ceEining arx animal's hoRs ranga Ir should be scacead fac
whiehh Lipe pericd, fiaes TARgaESs are oot parmsnent  ocvarc tha
whiale lifecime of an ariwal. Thair size and poaticr  nay
Slange speasorailly  becanse of  saasonal rluztuvaciona ot the
sy icenmsnl. E AoLE glowly ECAge af Iong-tarm
anvirannenlal changes. Aalnala may a0z he forcmd B leave
Cheir homs= canges permanenlly due Lo exbernal presduEs, o, Q.
Ly agipmpasilics of Benaps. In many specles  individuoals ace
nat always attashed Eo a homa razge hak may bea nomadie doring
ceptaln 1if= etagea, Yhae home rarges shown bolew ara Khose
Lhatl woce sccuplied by the tndiwidwals dweging the Elne of chis
sELudy.

la praclics it has prowen AICfienlt te determine the awact
slxzn of 3 hone rangs, Ths rsasan for chie g Chat npe disrcinct
begdaey linw mgis=ls whisl supadiates loone caage Soom - bong
rangsa,  Thia bonedaey  ahomid  ractker ha wWinwed as A Fone
sUEroted ng che heme range inm which the animal's lfamilitaricy
wlil che ares and the peobakllicwy of ite beisg chege dec:esse
caplidly with incceasing dAlatapsd Fion Che cenCre af Lhe hene
range, Fav figoee glven for an anlmaltes hame rance mest
rharsFare abwiys he Faisidered an apfresinar]on

How oo Llge wige pf A Pomg gdandwe Lbe deceimioed? Thabks woald be
passthie i anpe oowld inter from the anipal ‘s behaviogc,
paktera of movepsnt or ackiviby whetBher (L is inrside 1ts home

range or nat. Hewswyer. in namy species. wnelading che Javan




rhina, it is nol passihle Lo delermins wWiecher an Indiwidoas
i rawing argund "aores )y jneide ¥re Dome raogQe I onyaoed
ie "oxcoprinral® artisily snreide, sappcially sinoe sreimels
aipn sngage o orauline aelivician le.9 teading} whien They
mre rcosmide fFheip ko raTge . ABrsther nOocsinility  —  umad
in Lhiw aludy ias 1o ducwiwmine. Thromgh  long-tsrn
abgerwarian, the area in which an iodividual s Cowpsd mosl ul
the cime. This aiso permiis a recognifion of  “npcenual-

moyemant aubkside the home range.

Heme ranmaes have bRan determined ter throe of Che pikesr fout
ching apecies: onlack (Godéard 19671, white [wen-Soith 1975
awd Trdian rhino (laurie 127E; 1987} .Eocoel [(1979) gitppasad
rhar fTumacran rhines occupied homsz ranges 48 well. bub Jdid
aal deTa'mine Easir nize. In the fase of Lhe Jevaz ehino A0
was  susnecTel. botore  this  study - inderTAdan,  Thar
Tediwidoct  ehinos ogoupied  hawme rangee. Gehenkasl and
Schent=l-Nubloysc [p=id, coam, 1 bed pobicosd dacing peoviods
wimits Lo Ujung Sulog TOAC TIacKe WITN ©Of Same MRASUCCREOLS
comld  be found  repedatedly in the sane area. The  fane
ipprossiens wece ga2ined Eron an ewvaluvarias of krack sightings
repack=d  in Lhe eLaTien booke a1 the @mard pester. T made
similar aheervartions dutlog the §lrst mantha of this shudyp.
The freguert 2nd cegulip agcuirencs of rracks witn the same
measurspsnles Lo <ecndin parte of WMjung Eulon fed te the
susunatfon tkat indlwldua?l ghipns da net wonder ower Lhe
whalie area nf ping Eudon. Br rearrbier thelirc movenernts oo
cfLels part of it — thelr hone Tomge Be will me phown

meblow, Lhia aancwmpolieon cesuld ke conf i cmed .

4.5. 7T Halhooss

Thes Tarms and gizes alf hope Tapdeds were hazically dessermined
by rhe merhad of "he Anxlleer eonvey polvaan De.g. Sauchwood

ETEY: all loozvionsy whera 2 thimo or iks track had  beoe
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Taand woere dararaifse’ and a lire drawn aroind then Le o5
mannar that anclasad che smallest presihle area. but se cha
all lpside apgles wers emalles Lhar 1807, HMowewer., T eccloded
Larger arsan frem Lhe golygon whan T owas rw:lhiu Lhat chey
Bad nol been wvisited by Che PRI 10 queaticn. Inereioca mor
all howe ramge polygons ace CEMVed. Snalil atean inside the
hons  ranges tkat wora pever wigited By rhinos wara not
apeaitical iy exeluded, aﬁ.Lh:r oniy [erped a small peoreantage
af  the rakal  area. Examples of  soch ¢nnlav65 ale  Lhe
lighthclies conpeacd afb Ta. Layar ard peasibly rhe sSwanp in

L goifbwest coenec of the sodv ares (sas fyqeie 1,77,

The geagraphiczal lasakisna of ERines Hore datcifnioed in ons

il the fellowindg Chiss Baoanescs:

[Ly 2y recacding wnere their crack crossed a pATLnl pathn ot
the Atudy area.

{2 By rcriganowarrics’ oalealakian af their route (rem o4
print whara thar had ecossed o patrol path. Thi; =T Fid
wad used malaly Lo determbine lacarions sulside Lhe stody
acepx, bubt ocexsionally BT waz weed (o Iocetiops In Lhe
skudy area as well.

{31 By estirating Eheic positlan felacive Lo seRpe snown goink
on bha ooast. This was ﬂﬁnHIHWTP in th= care ot Lhe Ewa
males T oamd P whese fone rcerges lay cuoteide the sculy
zrna. ‘There wWware no susweyed palhs fa these Lwe hono
ranges, nor did T cocoard Lhe nusber ot pacses o EBhc

compass dirpcbinn when tallevwing thelr tacks.

All locdLione were drawn lo oo 4 pap of rhe atidy acea Lo Lae
geale 1o LU0 ce. in Che cafse of the Bales T oand Fo oon oz

nap cf£ Pjunyg Eulon ko the scalsa 1@ S0005M,

Three methods ot caleolaling ar eRTimALTng The Toaeal Tope of
shines wars pab very sccdedZa 2md CThe localions shlalned in
Sleid mepuwer 410 [arae] Fram Tl LEUE @i T4 o vt Lair BELB .

rne makimom posaicie devtarisn fTrom Tho nour 1OQoarcian «96penil s




Epan Lhe melhed by which Lhe locaricn Was determined. Hhen
suryeying Lhe paths of Lhe #atuwdy acea TFR lecarinns af che
poirTs whare Lwa pealhe nel wepe eyrvayed twice [opce {or each
pathi. The twn raleelaled Sncaliness of #each orossing point

pewnr £ifiorped mere than I g fren @ach othac. The mawinon
et of method (17 sbove was Thersdfore catiwmoied o be 20 n.
fThe accuracy ol meihed (23 caeld ke checked when 8 chine
Ltrack, 1 nKad b=an (o) lewlng, erersad o pawcel paibh in che
cLwdy agiEs, The differamce Lebwean the ioczilion oblained by
trigenomeieical  calevlacion of  the rhinos L[rack and  the
tocalion obhTained Trom TEa survey of the palh weas ELG o moat
post. The larger efrer of wmekbhod (2] wes due Lo kthe leps
accufate merhad  af  recardine  the direclion and dictance
travelled by & rhline compared co Ehe eoctihod of serverinog the
pathe. 10 ®uch ersars ara mads wher calealakbing the oulccmost
lmeaTisne — i.a. Fhé faroars of  the home range polygon
—- L4ey @ill hkawve 30 effect on kne eabteviarad mire of Fhe

leowx: eange. T calculsted the naximenm wariabian af

':nr||: rFAnmE
slomet capszed by the Lpaccurdacy ol method {Zp by sovkony Lhe
lecarions of Thinss oblziped by Lhis maliod 190 m cldager Lo
07T aday from the cenkre at the home range on che ma; snd
coepubing the rcesalting emallec  #pd  lagger  afeas,  The
variatian of the calvalated size of 20 Dame fages That lay
parrly or eonpleoely inside tbke skopdy aces Was bebtwess 3 apd
5 %, M@epause of the owven less acclrite meThod (3} of
metirating the geographical loceticos of Che males [ snd T
and alsn becaose the locabioos we:se pletied 4o a seale L

G020 man the wire nf the hoee rangs Waf wAr1marsd T he aw

puach a5 10 % swaller or Lagger thon bthe ziam giver hora,

The addantaga of The polygen nethed 1les in 11s @are of
applicacion, 1t i, howerar, sansltive %o tha sige ot Ehe
manpla. The larger the mamber af tofations chktaimed far oan
antnal, the cleser the caleuiated size of che home ramge will
appraach  the £z 0of the arez:  regqatarly wisited, By AR

[Jenmrich and Turner 19€%}; when the mumber of locations is
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ymabl. rhe 81ze af the hame raage will D@ underascimared,
GupresCimatas nay facalt whon areas chat are net wiaibed by
che animal ara inclndad in Ehe hone Fange, This may he the
sage where -he anbklipe aof the actwal hame ranga i:s COmEaYE

Lyt - tha Aize astimare was wada for & capvax palpgon.

Tie The cage of same shinos stioge home range lay gartially in
Che wlady afes, L whess [Eacks  wese Aol Colliowed o
snrguntered onlfside Fhe elndy area, bhe size of Lhe hara
cange was  ectimabted ae follows: [E wac accumsd chak bhe
sLopocticon of o rhimc's home rcangs 1ring in tae sivday arc=s
carresponded Lo Lie propocticn of Lhe Lims Lhal the rhiao
spenk I3 thak part ab ile hoge cange. The size ol -he pact of
the hone range lIviog inm Lhe skudy ares Was dekecmined 2% tho
conwax palygon nethod described abowe. The peroentaas ab tine
spentk in that part of the hoer range was determined from the
nunber of times the chine was Esund there during thke 18 Eimes
“he mEady area wias palrolled [(cee £.1.1.Z2)1. From GRhis
percentage the Lobkil size af che hame range {- 109 11 was
rabenlarad. Obhrinuagly. Ehis can only ke easaldered A vary
erude methed, sipre Ehe ciee a rhine apends in a4 parc of fim
hawe rapge dosa oot depood on the sise of that part bub on
b Fia -.'.l.ial:l.:'r el the cezsources bhere and the cloe the obioe

EQpAN:dA To explolr chrm.

4,5.% Dmgalra

The msmablest home cange of o male Jawam rhine was aboet ths
pame Size as the lacgest fenales hosa Canga, an Tthe aveiaga
sale hoame cangs=s wece Iacgec than those of  females, the
lacgast male bzing sboubl bkom bimes Ehe $ize of the smalleas
female home rcange [(Ltable J_ 1%, figures 4.11, 4.12). The size
of Llhe home tange walled considerably ameng individuals of
the same mex: LChe lasigesl kpmz rasge cfE a4 male was abous
twine tie size of Lhe srallest and tha §arcess hame ranga of
: femals rhino abaol bRhrea Eiaes che size of rhe snal len-

[omale Fompe sandge.



=

Tabla 4.15 Hope canga sise

Eccar macgia Faroagtage at Egtimakod [malazed
tndivi Glza (kwd) tine pcesenk size of ooEEsYa Trac®ing
dJual -:I-;:|1'3] ef polygun in Lhe =iody e Lange talioine sdays .
aanliedg aCAA" .
Malas
o ;1.8 11,2 - 12.7 T L3
o 2444 dx.7 RN LT i
v .l 20,1 - %1 4z 23 o
gomaieg
H l.h Py - r.M Bl 4 4.3 qL i
1 c.B Z.% = 2.7 L3 b
= B,d 2.8 [T 21 20
XML B.Z2 T.8 - B.8% Bl T L. & . &R kl

= Eatlmacza only mod: when part of cThe hemn range 1ay if koo
eblidy ates and ceaz=ks £f tha rhina ware rarcely o lowed sc
eneguntaced oucaida Zhe atudy araa.
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The hone rcanges of the maleg T asd ¥ were probahiy laroes
than the ciaecc qgiven in takle .15 Mala D porelbly wizitcd
the ares on the perck slaopa of G. Payung hatwesn Cha =braams
Clvadas and Cikeabany {(i.+. soclh of  Lhe idcrowd  codsidar
alanyg Lhe botly oash] ap Well. The rRind's Tracks ware nevseg
followed intes  that aceas. nar  Was rhe &siea  paciolled
rogularly. Extansive paleches  of &®hruwland econblned wilh
l:-:ll.i:l'_" glopes  suggest | L& suitability Lo chinos.  ‘1he
caloculated home rarge size of male F ls based oo o2ly 2 fow
sigqhtings of its tracks. 1o wiew of Lhis small nurber  of
chaarvatians it if most Likely ithat 1L Oone cangs  «as
considerably [azgor and swtendsad nuver The sonfhess pack nf 2
Fayung % well, In Ehis cace the eize of jke Boan pange oogld
be in excess of 30 km°.

l cecorded moveneobt ob o o1 o Foimoe Listed in tabkle 4.1%
gutside 1ts nome range orly coce,. Thivy was Lhe fomale H oand

her ealf. The calfF was aboul TwWws Peaprs old a2 that vime.

The rasults indicabe that the slres cE hose ranges are very
wvariakle. Wariation 15 foumd at twa lewsla: a Jdifference
bobwann Thae home range sizes of Lhe sawes amd dTifferences
betwaen fodiwidoals of the same sex. T shall firac Eorn Ea
the latber, amnd praposse sam: cxplanations for Fhe obaerwvad
difrarances hatwasn individuala. Tt smar ke assinsed | hal =oze
eE Lha warlalios gan ke dxplalned by Individieasl AiFfarehaas
dlene and wan ool cauaed by crternal Cactora. Mewar bhslesn, @
Will Suwfge=mt woae Tacbobs WRECh may kave plaged o aonle ino

Same Safak.

The minimum siza of a hame range s dataermined by Ehe densd-y
at resaurces. A home rasge mast bhe at least large epcagh Te

aanrain & sufficiont anountb &r numbkzr of  rthose  (esoufced




which ape necsassacy Gl The wirvival of rhe individaal. 1In
arpam  whars zeemibriesd Gifsw laks abunpdant, hans ramgen are
expoetad Ta ke Llasger. This was probkably She csues for The
weay  lerys: hase gange of the male T oom G. Feyuny. Un X lwe
upprr sSlopes of O. PaFing no sacoblend wegelalian ix o fouod,
Mamy arear in End Payuang cegion ace whsallable Tor shines

Bécaure 31 che stopp becraim.

The heme range af male T was leegs than hall Lhe =iz of The
el fanges of the twg achar Eaies and abkoul The sape 2ize ae
the Taroest fana’e lwros Franas. Thes was a wecy obd male Lhat
dved  im LPTI. Can tha srall eize of its . tmas range  he
attEilbuTed o 2 high density of [osonroos, ocpegialily teed
reRemaioaa,  af Ca Lhe chipe s advanced 3g=2? The dfapsity ot
Lol resnareas In che areas alang the morth and west rospcs
and on ~he meountain spuc leadfing down to Tq. Leyar did pel
aAppear ©o be higher than in the sktody area. The qualily of
cbe ereviconnent is theretore coosideged Lo have een aof hege
impartanze than the rhing's age in this <ase. i1 is poseible
Lher 1R palee o el have The gToengih oo cravel swer Lacgo
areas art reAcrier thely moswvenenis tn a smallec home zangeo

whoma @ize 12 cleser o the s£iza of [emale hone Eanges

The =smallesc howe ceoges of fewpales wers these of fenales
which wWere sccoppanied Dy & call. [ lkesE gawes 0L s
posuible Lhsbl Lthe {fdemales zesloivesd Chelf FOVENSRIE To A
panll aces becadse calyss sre ook capable of Travelling the
gape  dietapces  as adultr  wver  long  Cime  parleds.  Rn
altecmative =xplematicon might be Lhat bthe Eemalse redace The
sgeunlt ol epecogy  they coxpend Lar movessnl, I6 oT&deT 0 Ta
compensate Lac the higher coergy demands ppposed gn Llwn by
the productionm of mlilk fer cheic oslves.

The Jlarg=al female hame capge was Lo anoe oecuplied by Two
Aadu !l Lemales (ER), The gueplion csmaine open in this cace

whetTher permanently z=zsoclared adnlt rhanos generasly scowpy
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farger Aomea ranges  and wkelher Lhe caocse for this is  Lhe

largar aneray dewand 6T Ehe "gooup”.

Thn averzgs kioe tnngeas of male adule Javaa chinos wece Erend
ti bR largar caag rhase of females. This was nat sc because
tire home panges deternined hece lay 1o areas bhat difleced in
cha'r topsgraphy and wegabakien. This is dnnn_:nsr.r.n'r.nﬂ hy Ehao
hiame tangee of Lha ||.;|:|=- % and the femaies H and 1.'rt'i_|:.h all
lay pactly acp eéompleraly in the abllewial plain. Mor oan Eha
different heme range sifes have been capsad by Aiffering
eneiyy reyuirements of The faved, sinces palass and [enales are

af .'||_'\-|_'.|:|_-.'cir\;-|"|;'j_ﬁ'. grqual hady Rire [Aap 520

Ax  .menl Lipiaes] Absuue, apimals kay shods :-.-.l.'l:-.l.lu_...l var labions n
The LEe Al Chelf Rome Tandas, a5 a raacclan o seasanal
elkangas in che gquality amd avaxlzbility ot rcesourcas. Whees
gegeional diffagences ape wery prancanasd che membaca al sora
sppchag may ewven c--'.'u_-.l'mr apntirely difterank ranges ir each
BERSEGD. J'|'IL."'|1||..1-:|I:| tha movenenls and localioas ol Jevan chinos
counld mak kEa dakarmined in dry  monkhe. s1ch seasonal
vartations were ooncidozed untikely ewxcept  dering  long
dravght perloda. Mo mparked ceacenal changes of the wvegotatian
wore obserwed fo Uiuag Ealem. It is  possilble  Ehat  the
nucricipanal qualicy of naoy foodplancs declipes durdng Lhe
dry manths. bt the Jociizne s Ehought  Ea artec:t 211
wagetakien types nndfermiy. The Jawan rchinas i Ujung EKzlon
reast to gsazanal changes af Tood -':||:.'|Ii:'|r by ch.‘anging tha
ceapoalcien of thels dler (gee 4.1.5) rather thas by changing
Ltk patlers ot homes cangse pfe, Lo edicepely  lopg Jdronghe
periods. howevar. when many RTE@ams Jry ot aml @arac heconas
‘Hiures rhicoe nay ha forend Lo lésve thele howa raliges &L Td
cubmmd Eheir reguiar aevensnla, and Lhs theic kone caimgcd,

Eo dmclude places wheoe waber san =LEET Dse Dseoel.

Ta which manner ard sl what ags do rhinae becens acrachegd ro

a homs carge? pPocipy dFe Fagar yeass o0 ire  LiFe A wall
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Tezcomes acquaintsd with the heme sangs of ke mabbee. 1L Ga
nor knawn o wnethies . 4fGs0 sepAralion Fpem Ths Aether,
supaculte cemailn in of meap fTha mebhsr s hone range of ouve
sy ard setfle io apeiher ared. Slnee malas have largec home
canges than femsles. _hia bmplies that they have at least
erpanded  Lhke cange  Lhey occnpied as yaan] animals.  Most
Tiemly maloe pwpiare oed arsas W0ile they are #1111 subadolts
ar ¥oing afuelbs. T bt not krewn whether femalec hawe Ehe
HemE Leranlnz i p L eaplore new  ACess. 1 SUITeEh Ehat
w¥alorale:y Acrivity 16 IeRs pronpomced in Femalen and Liat
rhey rcemd Lo estallish their home rapges in or close Lo Lhe
hone fapges af chelg mechere. Such a Mifaranaos of behavioar
== 3f 1t facl 1C diwe EEIEL - might be rxplained by the
Alffeermnr rlqlrﬂ."l'ul'!r‘l'\..'lﬁ srratomies of males ard Teamalen. Males
prebhably epxpaed Chelizs lose raoges Lo orderc to gqain aoceess to
v largs wmber ol Teiales.  Fepales, oo Lthe ather  hand,
p thably rey To mstablish bhensclwer 1n an arca which otters
s tabla conditions Eor cateing their cifoprimg. The nsazeed
#i:takle area if ohvioewsly Lhe howe rapce of Lheic soLher,
re swivability of which was deranzst:ated hy tha Fast that

chay rhamselwves ware raised there seocesstaily.

Uodoubeedly obfactery traces of conspecsitice snd  of  the
imdividual Etsesl coptiipura 0o 10R ALTachpesaT Ta a hone

Earge .

The advenCage ot 4 fhino fe gemsin in & home range ies dn
the goester familiarity with that zrea. fthe rthino has a
Entier kmnwledge af Cha locatisn apd condifCiocn of geedUlcad,
whick in turn enabklean i ke explsle Lheae sescunces mnels
@l icient f. #.9. Lo Torage mare eirdiefentiy ar oo nrawel by

the sharcear and eariest roncas.
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4.6 Interactions wilk olher specins

Inmtaracktians bEt'hlE'.r!'I:I difTerent species aay e of  warlous
cypas, .9, coapstition. predation, ‘pazasitiss, symbinsis
eto. Some of these types of interastion bhab were asserwved to
eccur hatween cthinos aid ethet specins are discussed below.

Tntarartians wika man are LL2aTed separazaly.

d.&.1 Egolaglcal competitioa for fond romonp-os

Lafge owveclap of Lhe dista af btwo spacies imdicates strong
sroplogical comperiticn, T Eae respective papulations are
limited mnaipndy by Cood regourzas;  litkla cf ne owarlap
indicates oo compeLiticn. Rere T SazlE consider Eha dier
averlap Gsetwern the Jawvar Fhina  amd  ERe  erhers crqulare
rpaieine pesuEriey to Wiung Yulon., The eoological coppotition
belwean rhine=s dand fawvartebiEates will met b= Jisewaaed liarese
Becange  of  the  Lack ol iefelmabion oo the  lopac ull

invertebrate ppecies on Lhe [aod sapply of fnlnea.

Bozides the Javan chine fiwe gther unqulace speclien are [ound
in Wleng ¥ulen: Bas javanivcus (hanCoeng). Ceryes bisorans i

[rasa deer), ¥unkiacos muokjak 4backing deer or muncak; Sus
B0 fwlld plat -and Tragalus javaniecuns  [moise conr o
kamnil}y. The fasgt sSpeacias  canoot be consideaced a  tood
cenpeticor girce its diar s ocoppleteoly dAditftocont Ecar the
rhifna'e. conristing saialy of grasaca znd drulc [(Lokagel and
MoRosly 19, Tha diat of pigs nainly frudt. Loc also
Amall animala and rmacrien (Pawuwels, 13 prep.) s also
qielte Jdiffs=gent froe that of Ethe rchine. Pigs, howewer,
conpele wila chince C[ar rtha sana plant Spdcaes in anncher
way! (Cemale pige cgnarruzr large nests af plarc matesial,
mainly in Che =meeosd kalf of rha rainy seasen. in which chay
give kigtie, For the conzrpaorion nt the nesrs Fhey prefacably

e smadl waprl]ins ley rhia @ananr many rhine FCocdplanss are
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Lraken efd. Houewer, piygr CORETEEST  Theifr peaiw 1o 1ha

farrak. 1.6, im that iyps ol vegetaticn Lwere [(Rinos carely

erarpsh Lot fond. 1m addiricn AT ®WAR abserved  that Ths
mxjurity ol caplings fitten elf by pilogs Jid motr die but
pEgepaLalEd Javer [Pavwels, o prupod. The iwpact of tThe

Pags” mesl tulldicg activiiy en TRe Ta0d RUpply of rhiaos 1o

thersfore poebably iooignidiicant,

The Lwo species of ce:svwide afe unlikely oo ba of  any
impartance as {ood comprEibace, even Thoughn rhelr dlat ie ner
wWell knewn and theca may oo pope oveplap With Lbe chinu's
diect. The papualation al rase deet on Che pepinewis is Al
present wery small and appacezTi¥ limiled (o Lhe costtal
plaim alemg the pocth apd earl sasRla . Henl jay, oA the aThar
hand, are rmonerons and  widely Adletzibgtaed. Houavar, TEal:
popuiatian demmity im dew el Lhsls Bloamians comparabisaely
Hua . They pusuL uainly i Ll [EY R =r & dnchwnkal  and
HrhenkErl-Fulliger 194931 and feed only gccasiconally in gilades
nr in skroh wegetatisn (Heogerwesf 1%70) . Io addition montjas

ate Ol edclyeive sfcwWesrd BUT @at Eruic as well.

holisr  ef  bhantesy [oedplarnks |'.:'|1'|[|'i1;=-:1 by  Haldsr (1075}
izc ludes ssveral speEcies ales eatep B Chiaoes, The Llagge

Banbeny papnlalicn in Qjung Fuion (tha bancend pepoiaclion has

nal Raen Slrweved i secent yeard. nnt App@ara Ta have arowm
coneidnrabkly einee 1971 ®¥han LL3S sloa wad eztlmatsd wo have
ke mbinut ao g e i. widoals [ILalder 1978, Sohenka]l Eefha.

womin. b owight Le eedosiog The weoaznt of food availallde Ta

ETinGeE,

Fawonr one third of. rhe specics e Haldec's 1987 aTa
magnecryledanes:  thelr percentage in bhe diet being akoo:
sewon times 2= larg: as in Lhe chine's [tskle 4. 1&). Wheo
anly the 34 spacias mest {cequenlly consamed by banteng aze
considered, Lae percentage of monceelyledeness is even lacyes!

1o spaciss or 67 L. only one ab Theges 16 species = cegularly




lable 9.1 Tﬂkunfnib&i venpdrisen Gl cning and banlvnyg

diala
Monacnby— Tienryl-
ledanus : ledones
rhinn ) L1 [ 5.4 ';H 171 I%a2.3 %)
bankteng 24 [}5.8 %] 2. f64.2 %%

eaten by zhlneR (Anemun s5p.o ). Among the moponeryledonss Ehaca
are mamy plant typns.thnt are hardly avee eaTen by -rhimoa:
palma, Dpandanns. bambeesd amd gragace,. On Lhe othee hand, The
thine'e dier instodes many spesies of <limbecrs. a planc cype
TheaT ddnes nal Figars an Aalder'sn Tiel. Twenfy Thres plan'
specigo wers copmes o both dicta: thia reprosenta 12,1 %, of
The epecies fe Che china's nE 4.0 % ¢Ek Lhe Zpecies 13 The
banteny diet. Halder $1d pol fnwestlgale the gquontity of mach
focd specles =aten BEY bapteny ner Lhelr prapoction in the

backeng diek.

hn  aniwal'a diek Forms  parc of fta  pgeclogleal nicac.
Thecefors. when +the diets of two species owverlap, Eheic
niches aveclap as well . Hicoe owveZlap has olbten boen sguoalsd
Wwith compekition {e.q. Cdep D9%%3. 8wk in spike of n$iche
pyerlap, thece mey be oo comaetilion if the ralavant resonsce

in this case food is mn: in shart sunply (Rdley
15872]1. Whekther a resousrce LS in sherk supply depards upan how
large the <Lomamd for Bhat  cogsouros  igs  [oSOUCSSS  fan b
gbumdand but stiil Lo shesl supply Lf the demand for chem is
large and, coavecagelv. Chey w3y bo pace buk mot in ghort
dupply bocsusa fkece s o d=pdmd (o Chem, Compoebilicn for o a
gesogron Ly egpected Lo geeur bebwesn Lo speaics it Lhe

demand by both compelitcos s large calativwe ra the alunizooo



el The resaarce. Tee prefegabiliiv imdex (HP1. Eoe A,1.7 83
el a Zood species celafer Asmand e sbendanes and Thod cas e
tegrcdad a5 A meanmars of whelher Lhat food epeciaes ds 1o
ghart sopply. K00a nre available ouly foz chine Cocdplants:
IlpLdwr C1FT% ) wlana il bed Lean i g faudplants inko thoes
cafagarieg agcarding to frequency of consuEpcion [Cegulacly,
cecanionalty and rarely eaten) oar AT ecanmet be infarred rroe
these catégecies whatheg tha Faod Rpecies ara praferred hy
banLeang orf not. Wawever, 17 a tasdplant is highly greferred
by chines {and Therelaps in Eelatively «hoct supply)  and
ooularly ealem by bapleng 11 =ay be congideied To B8 OIn
shest supply foc bapteng af well., In Tabkla 4,57 Cosdplants
paten hobkt by thino Aapd BEnlengy asce lieled aecording T

Falder's cakegarie=s. Fai fach ppecies taoe chine BP]l 18 given,

ol Y ppooien reguwladly watan hy hapteng, 0B oses naen by
chinoe &am wsll nly  Lws  ef  Lheaw, hodesar, ars highly
prr el by cainos (Hibiscus Cilimcein, Sponsdias planscal.

Uke UpPl AL Tha fermer Gpecies could not be calrulaiod beEcausae
AL wat pel Sound bnoant ef TR sabple plecs o The aTMy
atea, 1Te prapartian im the rhino's diar was largs (= 1 %)
and tte REPT was #stimated oo ke vary high (= 20]. OF Lhe 21
Mant gpecieds occasionally AaTen by banceng, 7 are CoRSunpd
by rhinad ag wall. ne Apeciss {(Melastompa polyansthum] is
moderaraly prefarred by rhines amd anather specles (GRelina
@llipTical was astimacnd ta he nadararely Eo Fighly parcterred
it EPT counld nef be calonlated for tha Aame raaseon as for
H. ciliaeensi. Of the ZT rarely eparen bdankteng Fopdplants @
wpacian Clgure im the thime's diac. ALY of thasws speacles hava
a low RAFL.

Ba=oussion
The LCeweding ecelogqgy of The bapbeay fo Wiung Falas g5 o=srill
TELr e kpowp, 17 i@ qlihrl-_- piERAEINlE rhat the der ar bBanreg

inciudas mare dpeciegs Than LhosRe 1isted Ly Halder and  rhas
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Tab.oa 4.17F Fandglaat spesies eaten boch by china and
: o — hanteng
Epenies™ 0T irhing)®®
a) Specico eaten © beoeguently L tequlacly by banteng

[Halder: +++1:

libiseus Tillazens Iwecy nign. = 24)
Spntdise pindala ) 15 .30
Lagq:nh:n#ni: Flos-raginas m.55

Lesa cawbucina : . .65
Syzygium paly-alinag . g,.28
AnGnua EKp. Plek, < 1]
Carlia myxa A ' [ ipw, = 1]
Dupax cannaefofple twery oM. o 0.1}

bl fpercias eatan aecasionally by Manrang (Halder: ++):

Grallma alliptiea fpoderats Te Pighs > L,
Hzlagtonas polyanthum 1.54

Dillenia excelsa 0.3

Raceauraa javanica (low, © L3

Vitex quimata [low, < L}

Vitsx keifalia [lew, = L]
ﬂ-il.'l.'iﬂ{l't-l}l'liﬂ macroCaALpa [E L

o) specler ealen raraly by banceng (HAalder: 41:

Kleiphavia ]'li“ﬁ]l!l.-'l L

Mallobtas disaar 42 . RE

Plapchionla vallida 12,56

Rurharnanfa arherermans E ]

Enbelia rihes 7.0

Dieupyros pamlula flaw ta moderake, <a 1%
lcanimrm Ccapn-a [low. < 11

o

ql

T Fop #one al Che epsciss lisied nere Che scienbibic nmame
civen by ilaldes 11975 darm ngl seincidrs wikth Ehe npame

civan hecoe. Aecause che Toeal naysed Ware TEe gams

Lhage plaptd wore well  kpown  and  ddenkified wirhkour
AU IcalTies LY The guardd, They wepe cangldeced Ld bz che

sApr goociog.

=4 Tha AFI walucs are taken fram takle 4.0 o caleylatet [ pon

apperndiseas [ & 1. Whenewsr the HET walue cowid ner

Brsx

calmnlarel Ir Was Foiinhly ealimared [Felinafes wre glivweq

in brackets).
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ih wuwrlapy  Belwesn ST Lwns ATeie Qe mope sailsosive  LNap
mharw'n keTe, 1T §JF 1wt L@ posfibke AT, wecadae ol onhe Jaiqe
imcrsaie of The bapreng papulacian Tmepcionsd abowe, Lhere has
been incrmasing inLraepesifie Tecd campetition among banteng
and Lhal i feserl years Thef have sxpardted thalr dlet ard
ispoasad the overlap w3Lh Lthe 1hincs e d130, he menticened
previously, nething ie kbpwn dbeutl Lhe Cpod 2pecifes s regaids
ihe guanlify¥ @abes. Lhedc proepocTicn im The banteng di=1 ard
ks miiel Fhey are prelferred. LYETTe be konown @z @ebl ablna
which vagelation Lyper banlkeng prefar Cor rn-:-n:n-_:. SEanGy
plant  sammdnibi=s  (e.§. Khe drazing aeedndd) wWhich nze
untl avoprants fTor thinos pecanuse tne pack of foodd plants, are
intensiveiy usea. The total area ot graselands in Ujang KEnlen
if, howerwer, insioniticazt. Qoly & #amall part of the banseng
populartian makes kntessivr use ol the grazing groonds: woRT
pantong ferd mainly in the ckher plant conmnities teund din
Winng Eulan [Malder L938), Rerording to Hoogetwer?  {1970)
banTeang EPRM 1.0 praeter ACEaE ol ERCONEACY arowth o

ForwtT Tike vegetanben Cypea.

Channgee in Lhe diet af ans et the compeliicrs indicate thas
wopleyival conpeLiLion Teoe (e i oo ks besn ocoacpinoyg a1
Rt the ecolamleally wWeakeg  SoRpeTITo’ 56 EWAALing  Lhe
ELrGnger by ehifcimg ro food epecies Chat wepe nob o Caf=ly
congimed previcasiy. Sush & shifL has  besn sug@ested by
Schenket and Schenkel (19823 in view that prasancly b’ oo
SeRF Ta TOREUAEe Wore ciimbers thar Tormerly. Buc the shi(r
could have heen taused by changes in the wegetatlenm racher
rhan cempetitisn with hantangy. fa mentioned abpee, hoderTer,
bt is rmoece likely that kchere never has pesnm a diet snlift buc
that the hicher obsoeyed  preopoctlen of  olimberc im0 the
hines diex is o rce=wit of Ehe mechods and =tudy afeas

shaden Lepe £.0.2.110

Fhp Tasd niehes of ching and pantens cueplep le=e Lhem Che

ocyarlap af  dlecs  alans  zoggestd. Bhinae can geach fopd
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. geawing higher mp and  break  down lagges  gaplinge Chan
hanteng: .,-.;|_-.-1i:.u,15.: hrowgad upse by baptonrg are Brobabk?y afren
=mailer thas ehoas lrowvscd wupon by fhinoe _'E'I!ﬂir-'lﬁ .:EM
camnpelLiLive ampect of lncecactisn ome shauld cet Coeget The
poasibllicy thait banteng  chroogh Lheic Boessieg acclsdey
.rnrn.r:!. thoe growbh ot tooplaots in 3 sipllal hanner as has
beon | suogosted for chines  (Schenkel and  Scheniel-Aolliges
195033, thos preventing the plants frowm goewlng cut of thair
raachk. Tnm tha rase of frodplants eatern by Bokh ':ycr.'ir:':-.l.ll.e

banalfics would extend Lo Seth speties as well.

on the Lbasa of the pooseont infocmabtion thaseo soems da he
1ittle eoological ocoppetition Eor Cood bokwoen rhinma and
Ldnrsiy. Baoteng fend £ eab ponacotyladoncus plants snch as
palms, banboos #Aud grasses, while Lhe chiaos diel compl izes
mainly dicolrledoncus &pecies, Thefe [g 2one ovezlal baTuWoesn
rhie .twn disbks, Hsub only few of Lhe p'._'lr.::s paten by botlh
apecins appear Lo B In chort supply. Hevertbheless, in wiew
af the sregent [iriced Engwledye of rha hanteng's Feoding
acoplogy, The slze of The podilaticsn Lin Deng Fulan and he
impacl ot banteng on the fapd supply of the rhiees stuwdias din

thiv direcrinn afFe highly necearary.

9.4, CUoRAon uae af wallouws
Ehimo wallows ace oEben wsed hy wild pigs and by walee resa
Aaer Jduring the making Rearan. They -ara alss wisikted hy
woenitor lizasde. Pige ehoew an avertclon towarde wallowing in
the wazter ©#f a rhine wallow: rathec they ok cheir bodiss ic
the nuddy cdoes af lacyge wallaws (Pauweis, in prep. k. Thoough
their wallewing activily Lhey soften vp the mud of the cim
xnd piabk Ik dewn into the wallow wit® rhe resulkt Ehat the
wallew ia enlarged. 1L wisited oniy By pigs, woallows wauld
wonana prograssively wider and shallawar, and 4Ty son Last in

the oy feaFeh. VWisils by rhinoes, howewver, resnic in tho




Wallow heing Aecpennd. Larger and Jeeper Wallows 40y oUT mare
lawly  and remaim uwsable for 5 longeeg Cime inra che Ay
scanan. Ohinse a2leo teequenbiy epan up walloeolog facilitias
for plgs. 1t was obesrved devecal Limes thac Yad  hoo" ehinn
wallows contimuesd Lo be wused by pigs (oo =ooe Cime beloce

Lhey dried vui.

4.5.% Parasites

davan eninem  aceomodate 2 farge  curbhocr of interkbinal
parasictes from che classes Tesipdg. (Fam, fooploceplslidas .
Trematada P Fa rarr.p!l._:i.l:Lu_rr.* da%] Al pETa oG e HIETY s N S L
Qesophagescamings, TrichosligBg¥licae, STgofgylinase) Falmiar!

pt al. 19B0N}. Egges were Lound Im all duorg fampleae edarinad.

Flagiozaenia giyactea has been dedepgibsd for Javan  chinnd
fiom Lhe Sunderban: (Garroed LEVT),

Theer ticks (ARblyomma sp.) oece foing nexl te troash thimm
tracks wWheee ne banteng Liacks wercs {found oeacby and the
Firk: had  jost falisn aff a Naet ——= maeT praha@=iy o4 rhiing,
Bobklyvoemrs cretatum basn been doferibod aa oa paramite of Che
Javan chhne [(Beguassl 1913, Hedanessld  apd  Beldsl 1548,
Bhlpes  sge  aleg  pedAcerad by eeccparasicies kBiting 1iies
fTabanidae spsng esrhegsl, I the wicinicy of rhinos 1 was
freguenktly aitacked by chem  [¢7. Schenkel apd  Schen®el-
Hulliger L%a49ad. To one wallow 1aacnaf wWere abasivad,

1t sepems that ceorlaim chacssteristios of the Javan rthipo's
behaviour serwe Lo peduce Che  fewel of  infesktatien by
parastieg:
Cruriacerans aAaml Tidbes Cledn @Il ectocparaciTen {Cam
rhiines Laching in streams dcoc £.2.4).

- The  laywe of  mad  acguired  wlhen wdllowing  probably
prelecls chinos Crom #ctsparazliic Ipeecls foee 4.2.11-
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- The Eimited Time during which many waliows ace io useo
apd rhe uznally fong Eima perimds between riian visita
At obber wal[owsx [Hac 4.2.L.1) prebably alse recolt bn
reduciny the risk of parasilic, inCecrien,

- BEhipos 4o noat dafacate oo wallows. Tals redwces Lhe

rish of iofcotion by erpdsparamiber an wall.  [HowwmYal,
rhinos Arioate Lnfa waliods. Parazltes of the urimacy
LeacT — Ahould they exist ir Jawan rchimos - mighl

be traosmiiced vie wal lows.J-

4.5_ 4% HKeaections ko mac

The bLehkavicins of- chinoz in oncourters with =ar has Lboaon
dracriked 1o derail by Echenkel ond Schentel-Fulllger (LO&0a)
aml  Hooges weeC :Hm:-'. Hece [ present come abservatlons
recrarning cha moveTents of chimes efbtcr encaancers wich man

AfF wWall a5 FEheir reatZiaon Lo BEman SceEnk.

pnn areountering. man o fregh Rupar sopat mak aldar than a
few haurs rhinez [les & shock distance ak high speed. AFLer
Lhat Lhey continue Lo pove awavy ar ueimal walking =peed.
Baviieg moved 3 dileTeance of S00 m &7 weEat rhey coaplinuve Thelc
marmal ArFivilie= =mech arn Wallowl=sg, Fesdiog, resting which
imdicates that they ace nek alarmed any pare and [osl osfe,
Efbter repeatedl contac: with homan =c=nk wichis sharco bims
puciude (g Eew houcs]. Lhey ogeolly Leavse Lhe arss apd wandec

=eyefal KilomeDers avay.

Human scenl #liéef Than =1% hone: does gel callse & Clight
rearkion any morfe. [E was cbhsecved several Cimes that chinos
osed  Leails 1n Lhe night affe: people. schoctimes  larcge
croups,. bad vtiavelled ovasr chem the day befoce, ewen when oo
ratm had washed away the soenl. On twe occasiors rhinas had
made an "ad hoo® wallow oo & nan nade path One was an bhe
prrmancak patral path | 2w g Ergwx {Migeniec ko Taq.
Alang slang. ‘the other wam nade on o trail © of che cbudy azes,
I bt vasss che pally bkad nel Besn gsed by boesans [or oo

prriocd ol Lwo weeks beiore ThH2 ballogs wsrs pade thepe,
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1m dke wisleivg of Bwildings thatl are babhabkited ar LEaguehtly

gwel U man, husan sceat Jdass pok couse any (Ebght geaction:

nr lessc Lwo  AdLEfer et R RIRLNEY parsed gseveral fimes
dirartiy in Trent ol the lignthouse conpoind ar T
Lagar. This aosually happened at aolght .. whker a
dienel qenerafor was FTUNRIRG Lo The compousd -—  dbil

ap B few cecasiong ac duck.

- mece = rhine [ed lesda cthant 50 3 away fcam Lhe guard
Rt art Faiwjakan at night,

- HAEtpo Erackes miet HEEn AEVEral Liaas nLaf. the
gpeepwalior Tawer abt Lhe Cidave grazing Tleld.

The regaiaf preasence of honass iz the study aresd did ol
appesc Lo dbgrarh The rainos there. Even afber several meoths
of cogular patraflifnmg o7 rha sTudy area ap to k4 rhines

coild be foopd insids 1L

Gbeiowsly Lhe geactioe ol ohioos o hasan seent ls vardable.
The 1ype and intensity 21 Lke resclion depends pEImacrily Gpoen
che age &f rha scent toace - Lhe [resher  the frace. fhe
mare  hnremss rhe reaction ot Ehe  chine. Obvicusly  each
chima s isdividuzi erzerience with hupaes, which may have led
L ineereaded  timiddty  npr habitwalion  tu human  Soent,
inflneness g reaction as well. BEhinog wmey becoms gecueboned
ra hawan acenr in eerrain lecalicies. The tradiliom of a2

rpdctien nodn foom wochar £o Callf alse plays 3 =ele

tr ia wery 1ikely that che incsnsity of reaction to hunan
coenl hac cecedod in cecepl yearr becacse of Lhe cesssliogn of
hULTing Drossure.




- Lhk4q

4.7 Tscussion

i.9.1 Hableat requieements nf EBEhe Jawvan shinncernd and

suitability of Ojury Kuloe as Lh'ﬁ!.' |I.-E'|:|1|:Tl:||:

Gayaral Fastors have confeibeled to the sarrival el Khe Javan
rhimocaeas iE Viumg Eolen., The arustion of Ecakskar dostrapnd
the :;rc-v:i.uusl.:.r. existing setilements kasce and repdecsed bhes
ares unsultable [Cor collivabben,  Laber legal prulecd fog
stopped ceselliemepl oL LO® aces, Tie riica pl.'-|.=-|.|.1.-:|l.1i.l|=:| ALR
bepeEited foom the renoleness and  laacersasibilicy  of  che

po ninsula (Echkenksl amd Schenke}_Halliger L56%a].

The layer of weolcanlc #sh deposlted by Lhe cruplion pievenled
the suceeciazal developaezl at the EFormer alimax wagqebtalion
an The ZfZormecly cullivared apeas. A densz Lapgle of shiubs
and r£atzane wWith Cew tall teeas devalozed ilnstsad {(saw
L.3.4.2%. Doeea the envirecment im jong Eulan acels chs Javan
ehlog's acological requicenents of Jid Cha popolation sueviee
shere in a seb-opcimal epwlrionmenc bkemoause of .che favourable
circuEmaraneas  dascrthed ahkawve? The anpfwer o TEis depenls
ugan whathar tAr orfginal hakitak of the Jayan rhine caz s
dafinel. 1mfertunacaly, 1itkle imformatieon In chis raspact
gan he found in the litecartore [gee 1.2.34. One meef draw
canels bons fEom Cha prefaransos gbsecwed in Ujung Eolen aod
hypotheglze o the gualities which chacactarize the <plinmal
hakirtat pE fthe Javan chine. Svch a peooeduca Feons walid in
wimwd nf Lhe hraoad gange of wegotation and Eabiktat  tpper

awwicilahle o rhinns in Ujong Kolaos.

Javan rhlpeg prafanr oo faad Im o gaps in Lhe paluese Lad=aT And
in shrphland whors macure Eress Ace abgepT. 10 Uiy Kilan
rka main cigoericacians ard tha highsst popalalioen depzil ez

ara Cognd wheos sahgiblamd 1 abundant, The [aciops deelec 1§07 ng
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thoeer gpiwfarenses have hoon diacoesed abeye JRee 4.1 .47, The
Pulesmelion  availlakle #rp  EBhe  literalurs aepfofto thoos
phasrvattons. Javan tAlRas AIWAPE Seo0R In hawe poeR «LLiscied
by Che wegatation growing on plantaricns ard man-pede Jungls
cleatings  (iadamg] feee L1320, T would scom,  Lhaersfale,
that ch# -hinos' oplimal habivat  ie  ¢oaracterized  br

waqeTaTinn Lypes in which a censey of tail mrees 16 lacking.

wWnutd a pepulalion Ciond seltable conditions in primacy Eorasi
in which lazge ar2az ol ahrehliand asd  humsn LEL LUence ars
Farking® The canepy layer of primary ralmioscest  0g 307
contingans:  Wherever Treas die and 1all  dowin.  gapE arle
croated whiclh are rapidly colanized agaic (Whitmepe 19750
Poore 4196R3 foead That 9.9 % of a4 suresy ates in lodland
dipterncare foreat in Maloysis wis in the gap phaes,. Thie
per=entage b5 Tuch Scwer Llan Lbe peocenlage of ebhocbhband aind
CareaT gaps 7 the study srea. Toe ealenl ol The gap phics
pay waty (rom Fooest Lo Eccest. however. depsnding upon the
faciots which casse Lhe deablhs 20 the tives [(Whilmerse 19730
T wonld =osn Fharalfare rhat in prinary farest good gualizy
farage Ik lasxe abaadant. Howewar. East goowing ard Therefore
lawn wwll delecnded plants ray ke poze abumdanc in the newly
craated aml raptdly owvercrodn caps Rham omoo Bhe shoobland ol
Uigdy Eviom. Mueh ot bha wegebabien in shoodiland consisie of
maneecEYladonss  and bashes (e, g, Lantanz comacal which ace
1i11Te prefarred by chines. In Uiung Bolem chipge ehoded a
mask  highar peefecence foar gaps bhem For shenhiavd (aee
4.1.2.3%. Mact prebably the scsas of 8 forest whish ie L3 Tl
gap phase ls in ouel coges .-:ujLi,::j,w,lH-._l.,..,.:.- Ca =mupport a
paputation of Javan rhinss in pr'.li.'lT"; Teeraat. In Tacot iE This
were pab ohe case, it is difficule oo imagine how populations
nl  Jawanw hinos RUrvives in The wask areas of rainforast
rhrepgheut  thelr cange ab & time when wman was rcot oyei
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A fwurthzi questicen ig  wonther larga armas of  ahrublangd
wichour any crees wenled by soitabila [ag :||:|'I|!.II pliibva . Tiwes
are praopably Aecessary oo provida rhadingy  agalmst heat
f5chenkel amd  Scherpkel-Hulliger 1%56%3); wallows Lhal  are
shadad dey aub mare sloviy. In genaral ik can be seid that inm
tarsst the ®aeareral Floctuatlons a° waser availabilily arce
probabily not as  exicema as in . nom-farascad arceas.
Farthermare, I:nr..:u.sr: nany of Ethe rhisp's foadplanks are
capliogs of apecims thabt grow inze cali coaes [ser Appendir
Ih. the preseilce o mature [raef My he ecsagaly A5 3 SoUfee
mf owaplimge . s oesicliaiass i .u|||_u=-.-|-u'rh.-|| Faradar, #4¢ patches

ot forect, form oa ssssdwary elenpnt af bhe rhias's hakitac,

Whao should Lhegeloie by gonsidezed Lhe oplimgl babilal o ool
the Jawvan ching? Meel piobsbly Chis would be o plalufe of
Erpeless wagerablon types 1n wiieh Eood of high guality i=
atkundant, spd forear-like Cypss of  wegetaticn which are
necessacy Lo 28tiefy etheid of  the fhigo's eavolegical

regmniremsnes.

Tha weagatation ig Pjlung Eulen  iaolndas  large  aregas  af
ahrobland wegetation., erpecially Ecwards Ehe south aF Ehe
paninsula. in which Fhinos find aboodant Eoraga of high
quality. Morseower, rhase open aceas begether with patohos of
Locest, clupps 2f fToees snd oth:r cypes of wegetation Corm a
Eine mosaiclike gablezw, Such a wmixture of vegezacian iypes
was sugested  agbo've Lo be Lhe oplimal habitat kor Javan
chimras. In Lhis nesale of wvegekatiaon kypas & rhins will maver
hawe to trawel far to fiad tha typa af vageracian chac sulra
ica acpwmal! cequizsements. Ta addicicn wakter 13 abtmndant amd
never Tar awiy io Jjung Ealan, sxcapt during Leng d-anghr
puriofs. falc is availabla ag w=ll alrhough chinar living in
the intariar of the penimnsula o1l hawe Ea fravel ©a The
eoast ra abkain this resasursn. In wiew of the densbty  and
atuaflanece o reasovrces. &8 well  am  the fine mowale  of
Al fprant wwaztoblon types. o coneliols chat (49 ooy arees of
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[ Focolugicat 51_I-|_:.-|l|:.¢|'['i-:'|l'| hetweern The Jadar and Sumatran

thine
Growng [1F67) pointed cul Chat albhougn the leotper genges of
the Javar. and Humatcon chine owarlapped exbtensively. ihey
appearad to aweoid  conpetition By eerupying Aiftercent
walbitsts. 1ntorcwatian inm Eha older lizerscocs indicates 1has
where both epecies cecursed Sympacrically a  tepdeoser tao:
Javan ciines Ly preies Juwlands snd £or Sunszcen chinos  ba
prefnr mounlalnous .qu_-a.-_ fonld e ebzprved. Whooewver  one
epenics wie fowusd alepe 0 coadd oocupy kolh nakbitabs fo. Q.
an Java H. sendabicus could e found in the: lawlands as well
25 pz Etke high=si veléoapess (Sedy 1%%3), while on Bornes
Sunatran chines wece foupd £a inkanit swamp forests in Lhe

lovlands |Joaves LY6Y)),

There L= aene  furcher ewidalce  boar  che  Javan chino’s

praftarendes rfar Tewiandsr
in Ujune #ulaern tha papulacien densify en the meontats &
Fayurg &= lower than in che couth of the peninsula (cee
Tiguius #.4 & 2.57.

- wnfarmaiien 1n the licerakuce dpdicdies LAl Jawan’ chiinus
Bad diRappesred feam the woloopoed 9 «davd 21 & Lims 'ﬁ-ll;:'l'l.
thera ware scikl loeal popelatcicos o The lawlasmde in The
sanukh of  rche izland. The gpopulsaLion depeliy on Lhesa
saleancan Wias prakanly  always Ly becaigse o The
sl apnimal  guality of  the =nvironeeat.  in fzecl The
saleanoes may have been papulatiaon einke Loto «hich Aurplns
fthinms Trom rhe dowlands moved. Peceose of Lhe sab-opllimal
Eabitar eon meuntains  the sahpopaiiatinass thers  has  Low
ropredectdlon razes and werps depsndent opsn Lhe ieflox From
the lowlands {or thebir sarvival. Onoe ths popolalicna on
Lhe volcasers wepe izalaled Toonm zhe saeroundiieg 'u.'-l.-;:l.:.m.'ls
by eulcivarsd  lamd, and ke movementc of chipss foom the
lawlands Waa &7ppped, They woce  rok able £e susbkain

chense | ves ARYRATE.




