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STELLIMGRN

1- D weelgehoorde opwatting dat de Sumatiaonse oeushoorn deor vertoring
vanuit bet laagland naar Jo becgen zou 2ifn gedrgven is onjuist.

2- Lauris's veronderatelling dar bij da srowwelijke Surmatmanse neushoomm
g6 camus loog op zich lomt wmchren on dat het mannetje bet wijlie ge-
durende een tamelilk [ange pericde voor de pesrrus begeleidt, dic om com-
petitie tussen mannerjes e beverdersn, wordl tegengesproken door de reenl-
taten van dit onderroek.

ReF: Leutie, A.W., 1973, The scolegy and behaviour of the greater one-
horned rhitiveeros. Thasie University of Cambridga.

3~-  Har relatiefl saclle uirsengzan vam de moedsr en haar kelf is <=n san-
pesaing van do Sumatinanss neuwshoorn aan hex leven in ber tropische boa.

d—  Bornet's schatting wan hot totale aantal oewshoorns | Clorung Legger
=) ot 4= 35 rder it vereehSCEmming et Je gegpeveng die byj heefr ver-
kregen In zijn studie gebied.

Raef: Bomar, M., 1979, A fiald arudy of the Sumatran rhinocerca,
Dicercrhimus =umatrensis Fischer 1514; ecclogy and behariour consermtico
gituation in Sumatra. Zurleh, juris. Thesis Univerity of Basel.

5. Her besrudersn van voersporen iz een waatdeval hulpmidde]l bl anderzoek
pan grord 2oopdiersn in hee cropische bos, fmasc om bruikbsre gegsvens op
2 levaren dient dit mewaksuriger te geachieden den in het verleden gabroike-
lifk was.

5= D= tegel in de zoologische momenclatuur det de spelling van de wltgang
van pocrcsnaman afpateid van larijaoe bijvoeplijke nesmwoorden, grammaiicasl
in orarecnstzmming moat zijo of mosr warden gebracht met ber geslachr
van o genustaam wairitnes hij wordt pessiociestd, Jdisgt geso enkel wetwso-
gchappelijk doel en gchept verwaridng, en i5 als zcdanlg sirijdip mec de dosi-
stelllng wen wmiformiteit en seshilitelr [n de zoelogische momenclatune, -
gmdrukr in de preambule van de Intemetiooal Code of Zoological Nomeo-
elaturea.

T-  Bij het wvastarellen van beheoesmaarregelen hetreffends derzsarren in
da rroplache bosgabiedan, ls hat wersrandip er rekaning mas e houdsn dar
de in de melesante literacour vermelde zanrallen an dichtheden van dezs zoorc-
en in veel evallen cen zedr rwime ondarschatring zijn wn de werkelijke
gerallen,

B- Do bijdmgs die Nederland kan gaven aan da discussie cwar het werakd-
bevalkingsvraagstuk zow neometkelijk waacderoller en zimmller worden  &ls
daerkij de extreme bevolkingsdruk en dearmee gopoard geande  wlcpurting
van de patuicdijke hwlpbronmen in bet eigen fand iowden worden Batrokken,

Emf: Kouwsn, J., 1984. Minister Schoo: aandachr ool vrouwen en midllew
i het kader vam bevolhingsheleil. Internaricnals Samenwerking (4, 7.
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?— Voor rla bescherminz op do lange iertijn van Je Australizshe kangosross
i5 hwet berer de hand=l i kangocroeviess em =hundeno te :-tlmu]'EIl:n Jo te
ptoberen dere 18 beperkan of 12 stoppen,

Rel: Daly. T. & A_ Pickavar, 1984 Xanpoeros zir e goringen om bezcher-

ming. Croenpeace S{1}. 7.

= Doar de piedrubkalile grellingrame i de Werld Conzaration Srracegy
dart 'oxdasrraclon' aan akolviteit @3 omar e doel de wesa e dlenen, kan dlt
documsnc GIET gezicn worden zle =en Duetiga bijdiape aae het scieven natoul-
tijke lerenspatntenschappen oo niet-menceliike |evensvormen te behouden.

11= Er dient in Mederlapd nler glleepy pandoehr te wordsn besstesd pan eon
hatera wardaling vam de beschikbare weekgeleganneqd, maar wegral ok aan
mart betarm verdeling wan de werkelooeheid.

bahorends bif: Mico [. ven Striarn. The Sumatrao rhinoceros - Dicerorhious
sumetrensis [(Fischer, 1614) - in the Guoung Leusar Mationai Park, Zu-
matrd, Indotvesla; vy distcibuticn, ecology and conseration.
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CHAPFPTERE 1 - INTRODULTION

1.1 = Almz of the s1uady,

At present the world 2 ceednp an avpemesipiol [beresese in nambers, cppether with s repid
iocrenes in the per capite usnge of matter and epergy, of Feveral taxe in the grous omo,
moderm men. The texn rhat show this tecwnolopy-ioduced population =xplosion, rapidly incicasas
rhe land ares they opcupy and the share of che world's primety proshwctiom rbar chey coosoma,
at tha axpemse of other cpaciez and races thar cennot cope with thio presmire on epece and
ootyural J@scurcen. The most ootable victime of chie devalopmeant are other humeo faxa, choes
rhat do oot share in che cechnolagy which increases fodividued survival race, togecher wich en
pyar increadging number of ather non-huoman creanires.

Increasinply & great oumbs=ar of species, cher onca cocoupied largpe trecce of he waoeld, aee
baina drivem owt of rheir osus] heuncs by umes ivedere and eurvee only m vary emall oumbete
in iaolared emd ofien less eppraciave grese, Soveral 2pacikes have already laar chweis la<e sprongholds
and hawe dlsappesined, foeoy are lnemble or esdetgesed, while only & few cabn thrjem m the
e rotnoents creaied by cechoology-uwcdng man, who now eonefels mosl of the world's sotface,

Bur & small sseriot of the human popubtation bas reslized thar men's mereesing relianes
on technsalogy and manipulation of his smviesnment mary lead to coipstrophe, threateniog oot only
a2 latge part of vhe oxisring forms of lifs, b alsn ecodangeting the concinwed existance and
develcpment of tuman kind and of the whals complex of life on this planer. Conservacionists
try fg mrre=m the emvironmantal impeet of technologice! dewlopments and promoic meReuTes
to alleviate thoir influengg, One of the more paceeesful cooecpte promoted by rbe consermtion
mevernant i the creation of pRtwe 1escrrsa, [and wress Bct eelde by thele govemiog bodias
ra pracect the oatural habitar aod its natural ecosysrema. In thoes areas a variery of life forme
rhet heve eurvived co Far will bevm a chanes for concizied axdetence umcil e achims 1 mora
balanced eharing of spece and raecurces with coextaencs of 8 multdplicity of ceeacores, huomen
and non-human.

Throwphotr the wworld resarwves zee creaced for chis porpsss and, with warelng  auccsns,
menggad by the compecant organigarlons In & way char will give the biowa proreccion agalrom
boiog eliminated bw uncontrolied boman invaeion. Bur althoogh these (eservedl OF rescIwcled aress
nowhers aooupy peore thap a3 tiny part of the aran w which the human populscion claeme  ax-
stugive righta, it 1= becofming more and wmore dillisule o boociir the pledpge o l=va them mooa
largely oswural sthee In locge pard of the world the himan populztion bas Inc remssd ibs members
ard consmimptlon Lo, or Deyshd, the smstsinable level |ncressing the prestine on those fes wn-
Lapped redoiibcet and ubettled lands that cemain.

Unless hapan pegualotion growth 5 cuct=d drastically, tbe space and rescurces avaiighle
For rhe gther animal species on this planet will dimmish Fugther, leaving ever smaller popubations
in thore pbd momm ixclated prmas, The first crestores to sufler are the large land atimals, who
need reletively lTarge arems for Gheit netotad wmy of lile, Egwerul hawe nlrﬂud?' ditagpaaret god
many mofe sfe ot fipdving cily o osmal]l fEmnent populations, often in marginel habliete,

Large arens of naturel habiter, wbere animeabl and plonts cap surAve in eetural kalance,
wit! become rrer zod meer, and in meoy parts of the erarfd mech atees no lonper =wisc. Comssre
ration will have to deml mors and mote with populations of animeks and plwats that are in theme
selvepg pn mmall, or confined o mch en inedegoete envircmment; rhat theit long-t=rm sunvival
iz unfilech

Consermricaists will have To conuous aod over incromse chelr cfforts o rhe years abead.
Much can b done br provecrion of edequeta samplee ol the world's ecosystems o oatwrs
[esArves, but pome epecies will nesd additional mid if they are mot o becoma extinet. Some will
b difFicubt 70 contein in & rescTiered arer; othars mar ba sbject (o #ecific threats, ewen in
protected ar¢as The Sumerren thicoceros [Dicarochinge sumacrensis [Fischet, IBL4]) appeats 19
be cte of rhose animals for which he provecoon o 1tz hebitat akoe & noc sofficieot.




The Sumatmn thine is new cne of the rapest amwé mos chreatansd mamomeds, not only
beceose of the dismppearemce of a forge part of jtx hpbicer, bur moee so because of the age-
long persacution far its bomm ard ocher mertkstable parts, thag feech high prices io savenal parcs
of Apim. Thir tmmde hee covsed the thing to isappeut From mogt of che recezining rainforsst
areae A its formar distcbution. The procaricuz sitwation of this species in well lluatchesd in
fignra 1.1, showdinz cthe krown hiszorienl and prescnc distributicos. Chca the amiwsel occureed
io mouneeioous regions foom Sumecte and Beipec 1o the donchills of the Himaleyas n Bhuao,
pos i1 Jg only fcund in amall mambers er g faw mmots and isclated locationd. Even |f adesuate
zarmpies of hebital can be pracseved, additions] maagurea will be neogouacy ko protact the chines
lmeide the raearve from poachera.

The Sumactan tlmo l3 of special interasrc becasse ic is the largest mommal depepdant on
undistarbed ealnforest amd as zoch it can be reparded ms sm importanc indicmior sgescies. [k
prosenca imdicates hst the area is ralatively wery lierla disturbed end in the desizn of resgres
meant 10 pessces the whala Soucheact Asian Fawns the babitat cequiremance and  popularicoo
ptructury of the Sumatrat chico ghonld be ote of the major conelderaclons. Size and shape oF che
resergs shogld bBe such thar they phve modmom peotecliolh o & guffleiant oumber of chose
EPrcias which peesd o large Bome tonge, bawe o low densiey aod are hase suscepribls oo dieoarb-
ance I aor form, and che Sumacen thine is a typical exomple of wach 2n aojmal

in geneml ene can sioeo thor A reseree thar suits the pesds of the Sematmn shimo and
where tha management c&n pIocect it against posching, will alsa =uEFice For the smaller speecies
thae utiliee tha same habicer. Tha prezervarion af the Scathasst Asien rajnforgots B closely
[inked to tha well-being of the Samatran thino, Alchough the habits of cbe Sumetien rhine &
pooely kaown, chlz sisdy was initiated noet omly Jor academle Lntereac but 1o test the ootion
chat management praccices can ooly be affeceive If 1hey 1ake ino account the biclopy of
the apacles they ara fuppaded ta pestsce The Gumnung Lodser Warloma]l Park wee chossm R &
atudy mite bevcmace ik owas b ooly aced Mawen ab dhar timwa 0o harbour mers then 3 fewr acat-
wated chinoe and becouwse thers was a pood heals for research thers in the focem of axiering
Facilities and available hireraruee and experclse,

The Edumatnun fimceros was, ad 2l i, nre of the least stsdisd and least kwown mam-—
mals, becades of {18 elgve charastar, itf carity abd the Inhoapicable naewre 5f jrz lahiver. Pricr
g0 thix study wecy littbe was bnowm abogt the distribucion, the gengral life-histooe and bakatat
tequirements of this specias, anf the mvailsbls dwee wore mainly based on foriuitoas obssreaelons
[van Strign, 1974}, Tt wag & major aim of chis stody to enllect long-term  Systematc dare
whinkh wouid hzhs v o pupdve g strategy Lo protegt this specikm in Gunung Lewser pd elgpa
=hars.

Primarly inforotacioo oo disttibumion and mumbers, habitat requizements, dist, reproducticn,
hehariour and social crganisation wers nesded, bur baceuse che proposed stody aresn wes victoally
unexplorad emd very fictie was konown sboac che natare and excenc of the mine populstivn, the
stedy pregramme had ro ba kept very seneral znd unspecific. Tn facc avary aspect of the rhing's
way of lfe waa opem for atudy, bur we were limitad I our obsarvarions by the dlFficuit tecoain
arnd by luck Lo encoumoariog animala. Cuvkng suryeys addlclasal lnformsation on other laegar mam-
mals wag alzo colleccad.

The flrer pelarigy wae e Had and develop 4 stwdy apay chae was accoeelbla yar fres from
bFuman dizturbamse. This srvolvel penetmcing the unesplored interor of the eeersa, wheea chine
twnters ard ocher people hed swor previowpsly beens This ed o be done withaor endengering
the fem zorvivnr chime. The stody aces ablo necded To B large étoogh te caeclap ehe ranges of
a number of chipes and eorer 2 mech At passible af the ecological vatiatica in the thins's habl-
Tk,

Previcus flakd redemrmch dm the Sphiarran ting had shown thay Jdipect obSeceation af the
arincal i almose fmpesslble In ol danee cropice] Lonests pod cthe $tcdy of ikdivec: esdesce
i ofcen the nnly Eeasible pooedura [Srrickland, 19&'.‘.'; Kurt, 10707 Eorner, 1973, 1974, Treakks
ard foerprines are the most obrvicud sigrnm of the (hine's pessing, aod it iz impossible to stiempt
n field stwly of chess nnimols withowr coocentrating mainky oo cheir tecks. Previous esaanch
programmees ham atesmptad to idencify mdividual dvines on the size of cweir fontprints, buc
rhe redults weo: et very sotisfectary, bhescawse the mathcde were oo crodas 1o identify mers
that & faw individoils wirk cortminty, Therafare one of the mais aime of thiz amedy waa to
derlop better woy? o study the shino's crecks, =0 thar Lodividual rhlnes could bo o identified
Fram their tracks,

Ot e the thinus could be idencified with [easonabls sercaimcr io this way, their movemencs
woagld be falwwed in ppaca =nd Time and pactame of diserlbueion and denzley could be estab-
lizhed, Evencunlly it should ba posaible o determive apge and sex colegges which would give inzight
inta the social scructare of the popularian. Where woung accompaoying a femals could bz ldenc-
ifiet iformarton on the breeding srscem could be collecced. Moreaver mappicg of the ndlridusl
trackn woald reyeal scmoe ef che deily aceivieiez of rhe rhima. Withour a good techmigue for
re=cogmition of dividua] chinss bowevet, the ciudy woubkd pot be akle to provide much s or
waful Informartion. Tharefors mwech aeledcion was given o cbe devtlogoment of 4 cechoique,
involving plastarcasts of rhise tracks, and the majority of the data presented §o thiz sowdy 4
directly or indirectly besed ca the onalysis of the chines! Foorprimis,
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Ep.din—l:nEE'in of BEnmgtron rhino wry not conxidersd for seweral refaBsons. Fi!i‘[]].",. the risks
af Lnjury or logs of animals during dartimg and immobilieatdon ware comeidered to e wneccapT-
able for & spacies that & W stoch a perilows poeition. Also the seting op esd mwanning of &
capluve operation would cause coraidarable dieturbance io the hinc orea. Secoodly, it was falr,
cartalaby im the lamer acaged of the awdy when che firsc results aof the track anaboax wats
avalkabie, char radlo-reggisg would oot glve more of baccar repulis.  hloreover with track aoalysis
the distnburion of al] thines Ln che arez can be studied simulranagusly, whiie with melic-Llaggiog
anly » Few, i anv, can b= fellowmd, oeozlly foc 2 Losieed pesiod. Thiedly, the use of cadic-tags
reqaires Teguler hirg of aicccaft, which woold have lnczeased the crars enoimoozly.

1.2 =~ [nitiation of che studr

A che 10th Camernl Assembly (1969, New Dethi) of the imcerpacional Unlon for Conset-
varion of Matwre and Mategp]l Rasowrega (TUCK), the lodencsian delegarisn invieed cha ‘Werld
Wildlifa Fund {WWF) and [JCM o corryr cut @ prelimipary inesstigation o the Guuemg  [ewmer
Marure Rosere in aocthern Sumocro, simed at collecting basic emological data on the faube ind
the meio chreats ta the reserve, aod formulating fucate mansgsmenc practices and a reearch
programme. This preliminary gurvey waz cartied our n 1970 br D, Fred Kutt, then lechirec at
Zurich Urdveraity. and ke, Walmean Sinsga, currant bend of the Indooezian Wators Comferwatisn
amd Waldlifs Mamgemant Dlvaloo.

Ooe of the recormmebdations of the survey wes o Indclare ecologicel studies of the
Surmatran thinecere: amd orher arimals Thlz: eecommendatlon was followed ty 2 proposml o
Augast PR o ICCRWWF, agcepred wider oo BEHAAYTE CJL9T,1- Sumatran Rhinocetos loter-
mubipnal Cosgsrvarion Programme, ot a lohg rerod thincoeocs remeaech project in tha Suoung
Tamer Rederss. Thiz project cobsisted of rwo parod, ao ediessdwe programme, 1o lnveacigars the
distributios of the ko mer 1he whole of Sewerra, and 3 mose inrensive and decabled soudy of
tho woirmal™s szolegy it che coars-dres of (s digesiburioa in Cunung Leusst,

The intensive programmes was implemented a5 a cooperative venture Botween [OCHAYREF,
wnderaken by ths Gunumg Lewser Committes and the Nature Comeration Depargmant of the
Agniculcural University of Wagsningen, then uwndar che direction of Prof, Tr, MF, MAmger Hmoym,
Fupds wete applied for Mrom varions sources end the author wrp regoeste=d to carry nut the
lald work far a decepesl dissercarion.

Pocauwse of scapriciem with regard 1o rhe Feasibility of a flald stwdy of ao awnimal that
wis oogably rare and aby and that wos almost impessible w obsenm, it was difficulc te Find
gufficient funds. Only in 1974, after ceveral organizations, companies and pemscrm bad expresssd
thait confidence by dooating emall suma for the project (ape the pcknowledaamenta), e resesrch
grant waa obrained Erom the Methstlands Fourdation for the Advascement of Tropicel Rasescch
(WATRD), and 8 fellowshlp at the Deparcrent of Mature Congermtion was geanmed from the
Agelewftural University of Wageningen, the Matherlande.

The excopsive parr of the projece, & broader survey vo dersrmine rhe disrziburion of che
s 1 Sudnde?d Wwas cooducted WY 8 Swiss zoologist, Marcus Hotomc, funded by WWE. Ha workad
From 1972 rell 19¥%F in Sumatm &ml poblished bis reewles in a2 thesis in 1%7%: & [eld Swedy of
the Sumartan Ahibpceros, Dicecdlite sumatrenss Fisher, 1604, Ecolegy and Behaviour Conser-
viebivks SICUAELoON bf Swenetra Jurig, Zursch.

l.3 = Exccotion of the programace

&frgr wrriviel in Sumstre in Decembar 1974, T mada chree preliminary sxpeditions into tha
intericr of the tesers with a botanical sureay under the guldsnce of Di. W. 1. 1. @ de Wilkde
apd Dr, B, BE. B. da Wilde - Cuyfies from the MHatiopal Hetberium at Leiden, che MHatherkands.
Currg rhesw tripe wa visitedt some of the hizhest mmmeeins o the ceserve (Guoung {=moume)
Bppdahara, Cunung Levaer, sad CSymmg Mamasﬁ and I gained much wmiuahle experianea in 1rawi-
ling, living and '.l'n:rk"rng n the Sumarron mountain foresta,

M futr 1775 [ mads my ficsc thino expedition ro che area that had been selectad for the
studr, the vpper Mamns mlley. This arce was found o be sulteble, becawse ir i3 relatively wn=
disturbed chinn babitst, and cwer che pext fonr wears 18 mare expeditions wers made oo thie
area. bnril Dreembatr 1977 work on tha study was baaicelly full 1ima, although coneiderable time
was gpent on othar activicies related o the management of the reserve and WWFre ectivitise
chere, From Jeauary £973 dll Aupust 1979 he atody wes contlnued ont & [art Iwe basla whila
the outhor wes amployed by WWE for the drafrlng emd [oplementaclas of & mansgemast plan
for the Giuoung Leosee MNaclonal Patk. Afrer rhar dace ffur aothar was eppoineed leerueer of
biclogy ar che Schosl af Enviggoesenea] Copgervatiss Management ot Clawi. Iodonssle, buar way
ubla o seruwrn 1o the Mamas For apother sspedition in Seprember 1983, Results wars wricréns
up in afrer-wotk hoers.




The lag -r:rped:'t:'nn in 1980 was jeincd by Pepeo . Abdullch, student of Binfogy of the
Undversiens Basioond 10 Jakama, whoe mede rwo mom 1ips e the Mamos eoudr mies o 1981
under WINF pru]c-::t 1307 - Imdonesie, Tummg Leoser, Rhing commaend - co check on onti-
peaching acrivicims med 1o collect Edﬂltlnl‘lll ders on the thins.

1.4 - Fraviounus recearch

Befora lepving for Sumatrs o December 1974, the euchor rewiswsd the moes jaopeoriai
liremmme on the Sumatran thinoceras g3 B tamporary eeslatanc of che Deparmant ol Haue
Comzanvatlon. A detziled mevlew was publshed in 1974: Dicerorthigeis suearrenaly (Frcber), The
Sumarran of ewo-borned Asiatle Bhisesceros, A sfudy of Hiesamwrs, Medbesdelingen Leodbouwhage -
srhesl Wagsmitgen T4-16, pe 32, (alss published a=: Madedalingsn mMederlandie Comtmisgie woor
Int=reHonal Mataprhescherming no 22, 1"5'?5]' Sioce this publication covers the field o some
deprth, here ombr n briel semmary will e given of aome of the more pertinent references.

Sumactran thinoceros ot Amatic cwo=<homoed rhinoceror ~ Dipsrorhimus sumetrensic
{Fia:l'u:'r, 1314} - ir the emgllest af Fh= e I|1.|'r.|g; lPBI:1H$. of rhingoercs, Il; w;pu‘r:rlaa {]'I:ITI"l TEna
foothills of the Himalpyas in Bharten, through Buyrmes, Thedlend gpd Mplavsis tn Sumatte and
Bomeo. [1a occurzence In the Indo—chinese cowntries canngr be confirmed [Reokmeaker, 19807,
It iz characeetised by the peesence of cwo horos om the soot end cwo deep ekinfplds encircling
the body berweena che legs and the crunk, [T ie gboor 120-:35 cm hlgh ac e shoulder and cab
waigh wup ro 1000 kilograme or oo The sk iz derk aod cevseed with char =2ciff hairs. The
enimal's evesighe i poor. but the sonsea of smell snd hearing are vary acoce. [t uwally
ellant, bur soratimes makes ecft low noiees and when alermed |t emora or barks, Simgle youns
are boen ac kong lowervgls Adult ske B oreached Io gbour theees pears.

The Surmarras thioo iz ooly [ownd o dense forest, maloly in meoumiadmscoes or killy ereas,
bur bas alee besn recorded from low cosseal swamps, and syven swimming cor [0 osss Sumattan
rhings are wmlly solitery, but secasicmally small groups of twe or owre are seporied. The
animals are great wanderers, capahbe of covermp long distances apparently noc deterred by
thickets, thoms and stemp E1r-rpﬂ. They track aroumd in & st 1arceeny, coeastmally wardering
far npt of Heir y=ual Tgm:hrrg a;rnqnd.n, Whem ﬂ'll::,l' ar= common the rhines mejintam gn gxtensim
netwark of treils, They are most potiee d.uri.'n_g the HEght and rort during the kot Roors of the
dnF.

The Sumarcan thioo swims freckr and cokes regulor madbaths, often in specind wallows
that ara simpad by the froguaot uss. Theyr are repular visitors ta ealrlicke. They mre brawsmers
atdl fwed oo leavee and stame of = great number of shrobs end teeee, oftem pushing ower 1reas
to taech the crown. Qoocasicnally fzllen frvics are cakap. Daog 3B often daposieed in swream3 and
occadially in commone] dung hesps. The owmles apd famelae spray uweine beckwards ooto the
weparation 1o sceoc merk, Thew often break spd twist maplings alomg the bredls.

Thie summariaes the koowladge stoar the biolopy of the Sumatzan rhino before he recem
fieldsrodies (van Seriem, 1974). The animal had been relacivaly raze for the lser cenoury, oolf e
e luod i diflcult Earraio 1o tEmote aceds, Me=t of the mitrmzticn on J'.I;J: habeee wax dezsted
from 1epelE on actidenta] socoubters with a ttaps and frofo & few natuthlists amd buasters #bo
develaped B zp=cisl merest in 1hds acimal

The first authar ko wrile more Bah & few =msnal remerks abedy his ows observaibons
&F the babits of the Sumetran rhibocers, was hiajor GE. Evabt [1905). He recounes his expefi-
crted from many unsweceasfal rhine s, edding other iformetion and local tales. Ten years
later G.C. Shorodes {1913} described his experiences From trocking aod bunting rhimo oo short
papar_ Some remarks from another rhing hanter, Mr. Mackersis, ara published by B.C. Wrooghton
awk W. M. Dovideoa (17181,

in the thirtiea two more elaborate sepocts Erom Thino hunters were published, Tno 1933
W.E. Thom published an articke in which ho gives & dewikd sccount of hiz obscrarioms on the
hahjcs of the Sumatran thino in Burma, Zathered during meoe vears of rhino hunting. An ewen
mare importsox papar was published o 1939 by T.R. Hubback, oho tracked thioo for many vears
in Malaysip. Thise paper comcaine g waalch of informacon, arvecamarically srrengad and entirely
bagewd 3n hie own cheprwlione. AN thess rapeete wees published in the Jowrnel of the Hambay
Motuwesl Hisvory Scolety.

For g long 1ime these repores were the only onea baosed oo decniled persomal obeervacions
of the Sumarran rhinaceccs In the wild, They conrain much valwsbie mlormecian, bur very [litcle
of it iz queantirazive and it iz ofcam difficult 1o sepatate ¥k gurhor's own obeervacons: from
tepeated anecdores and opinion: [rom othet soaces By che mime Hubback™s aod Thom's papers
wetre publisbad the rhine hed become vary ree and in the Folkowing decadse very livcke firsc-
hand lniormetios on 1ee nebics end wherepbours became 2veliabie.

The firsl scienusis o colkecy mors up-to-date mEocmacion on cbe Swoatian chinoe weee
Les M. Talber (29600, whe visleed the Saueh Sumates reservs and ochar \ocarions in Asla fer che
Fauna Frecsrmarian Secieey In 10585 amd Clwar billroa {1964), whe viciesd mama  l=catisne Lo




Sumarea fee the World Wildlife Fund In 1063, The larcer ako vieited Guewnng Levuser, bur, eincw
he coly rmwveled slmg the toad From Euracane o Blangkeieren, wet nor bl to oscérain Lhe
etatug of tie chine in the Lauser raserve, in L969 Rudalf Schenkal snd Loree Schanke|-Halliger
made the same ctlp co gather informecion op che rhing, again for World Wildlife Fuod (Schenkei
& Achenkel-Hulliper, 1969).

In 1970 Fred Bort wios conmaceed by WWE o de a moie choiough sumvey, rogether wich
walman Sinags af rbe indsnesian Marues Censarvarion Dhviciom, of the ztame of the chino snd
other animalzs in the Quaung Lewser raderve. They made soverel cops nto cha fnope aress o
the rexecve, and collected much wnlmble informztivi His reporw (Kue, 19W0, 1973) Iled ra cha
inctigution of this soedy

In the peannme David Lo Etockland had made the Bt artempe at a spaesmetle Elebd-
study <of the =cologr of ths Somettan thinoceros, dormg ten mooths in 1965766 i the Sungel
Tman eserwe in Malaysin, He followed aod messuced tracks, mopped movements and collected
mnples of foclplants, Crom the =ize of the tracks he was abls to identily dpiduals and ke
o rough moap of the coud renges of threw rhinos (Strickland, 1967),

In 1772 Marws Bomer starced a thres—vear feldstwdy in e Suoang Leuser 1o8crnd,
the results of which ware publizhed in e thesis (Pomer, 1979 Pasides & sumver of the mars
of the rhino in che whole af Sumacra, he gives detailed descriptiona of meny aspecis of che
thine'n life, dedured from gigne fcumnd in the field, coocencracing on bebavioural aepeces of the
faeding, dafascarion, utinaties, tceos-twitting =tc. Again be oesd tcck mesddramedts bo diacn-
gulsh barween ndivedual chinem.

In 1%73 Rodeey W, Flyan begen a lieldeeady of che Swesirem iso o the Epdau-Roowio
area In Wesr Malawsia, tegether with Mobd. Tojuddin Abdublob. The study coBcsoetatsd on
digrribution miel densler and o sdpests of Foodeboioe., & paper on the distelbuclen, aiss using
ttack miz¢ to distingeish berwesn individwal rhioos, was poblished 0 1983 [Flym & Abdgllah,
1983) Tn okcanc venrs the small pepulation m the Sungel Dusun reserre in West Malayzin has
hogn stwdied co esteblish itz approscimoge mnte { Moksl Tubar, 19831,

The upe of iodireet gbserratiens in che siwdy oF gnimeld is ap old proctiee, but waiabby
it is only emploved to study discriburion and 1o estimere density. Counes of iracks, faecal
pellets, nests, burmows, mxc. can bBe relared 1o dansity and chese techniques ere wery usadul for
census of wildlife m habitate wharte the animele are dlifficulc co see or hear. Track counts ars
ang of tha cldear wildlife imrentarvy rechmiques amd have been appliad in varicus forms for inemy
animele [van Lavierse, 1982), bt rately bas the stwdy of rrecks been so perf=cred thal indvid-
wal animala voukd ba recogomed wich cestaiory. Appacently the oply studies v which  Soddwiduasl
recognition of tracks were acrompllched are tboae on th= wild tiger in die. By measuclng
cracks and pelnes amd cracing the ourllne of the pelwts saes & tienspacene plata, aciencma
ware zhle to recogrize several individusl egers frecp the sme abd form of e dols pads
[McDougall, 1977 Panwar, 1979}




CHAFTER 2 - THE STUDY AREA AND GCEWERAL METHOGOE

2.1 -~ Smleacrian and ecrablichmant 6f rha srudy aren

Formecly tha Zumatran thino cocwered all ower the Gumong Leasst Ressrve, bt i the
lest faw decades poaciing oy extermibated it o all the hore periphetal zreax, By vhe beginning
af the sy, shine ceold aby be [ooed o the intecior of the réeterve, ab lgosc o two or thraa
day: walk away from human habitation fsee figute 2.1 and Bomer, 1779),

Dyring the prefiimmany expeditions {=e chapter 1.3) 1o the Gumme Leoser ood the Gunoog
Bapdahize bo recent signs of shimo worm foord. The stesp slopes |mading op #0 the Beodaham,
that Feren the morthemsterm side of the Alas waller, bawe gpparently never been favwourte thine
halirpr, Along the lTong rowte chen lends ko the Cunung Lewpar omly wary old thino treile were
Found, which bed ckvicusly teoan abeodanad meny peara boforee Aleeady by the chirtiee one fresh
signs of the presence of chioo wete found in that sren during the Clamens - Ven Steenia -
Hopperwarf axpedition (Hoorerwerf, 19391 pod the Georze Vanderbile expadicion [Mbilsr, 19420
Rhinoa wete axistminared chers meoy ypaars Age by tha more ot lees profeseional] rhine bonters
Erom ihe Rlangkejoren &nes.

Wa aupected berrar resufs Ifrom whe expedition o the Guoong hlamas, o resie that hacd
never before been opened, We boped eo remch the rhdne acesn [n the loceniar of the rewsres
crogiap Guouwg Mambs o that chibos were ]l peesent oo the higher 2lopes of 1he fmountain,
But agelm na fresh signe conld be foond, Seme wall developed phdne conils amd tome old wallows
wore foeund on the gpure lewdng wp [rom (b Algs and Mamas walleys o the mpin ridee of the
Gunng Mevmas, buz it wet clenr ther the thing had Jefr the arem some benr B Pawsnty  pedor
balare. The bigher slopes of the Gumeng hMoomod rre very stesh and dsoph intesected, Ko Sihe
ef rhime were Fousd therse, and it proved to be impofsible o eross orer 1he suocimic min the
Centrdl Letiser Wikllew, wh-trt et Wéra known to axist. The mggedness of thess Moooteins and
the dansicy of the yegerntion in these paics of the ceseree make travel very difficult eod slow,

rhinoe seerm 0 axcid These armas,

Therefore iv was degided b2 try co find & muiteble sudy arem in the powchem pere of the
resarme, whara the mountsins are leas rgged and genetally below MWHE) meceas an sloiiode, oa-
p=cially in che Seniral Leowssr Valley. This velley in the centre of the Qumumg Leg®ar raedrva,
mmning SE - W%, was discoverad by o geclopicel surver ooly twa wears befoe. From the murvers
of Marcws Boroar (Boroer, 19731 it was koowo thar thie valler formed tha cora area of the
thine diecriboclon. Borne: surrpved e bortherm and middle parz of the Central Walley aed had
& grudy ares lo the exireme soucham pact of ebe valley.

The sourhesn patr of (he valley, whess i2 @9 dredvsed thecesph che Mereas and Selukiok
rvers, appeated oo be rhe best area for chino. The wail=y i3 wildest there and the slope: are oot
tos meep, Thersfors [0 wag d=elded px Ly to penstrace ok the seatvneen paet of che Ceneeal
Vallew and en davelop & swdy ates oovarlep mast of che uppar Mamas and swesrlepplng e tha
wuth with Boroar'e stody ares, The only Leown entraoes toute nto this aves was the trouke used
by Eormee, an old shino bumier's cowee, & welk of three to {olr davs o reach the bomdany
ef  the .':Ludg.r areh. Sihge (he Memas siver beavas the Ceptrel Valley thiough an impenetcable
gotge, 1t 1z impecsible 1o =otee the vally followmg ehe r3ve:. The modatsadn chain whick must
be crpgmed 1o enter the wllay iz, on the Alps qiver mde, steep apnd desply imtzozected.

feople who worked io the aren were of che opinkbon that che rhine poschers had poobeblys
oot et penectatsd nco chis pan of the reserpe, and 0 was deamed wnwlse o open Wp & W
ccate into tha very hearr of thing coungry anca ac would only accpact poachers afiar che spudy
bad ended Tharefore ;v wes degicded ro wie a belienprer wp carty 1the suevay team i amd oup of
The sty Deen

AT that tlme the mterlor of the reserwe had mor vet been propetly moapp-d and the anly
raliaide map avallable w2r 2 radar meap (S AR) ap 135000 feals, whish gives only a weugh
wibicatica of the topography. The minemlogical survey axploriog Guoung Eeugsr Pesares in 1973
bhad weed & fewlipore soméawher= along the upper Marmas, bot 6 wae oot knweown whether it was a
natural of an acrifleinl cleariog o ke forsse S oon the fissa Elight e the Mamas walley. in
g bellesprec boerwred fram ao cil company i Medan, 4 seveoteen mette rope  ladder was oat-
tacherd o the Nelicoprer atd lines wep= tied e the baggege. o eoable wus to desesnd @f the
belicopter could net [apd on the gmand, &3 & Inst resorg o kopwn patural |aoding wHis, same
l'ﬂ'znt}'ﬁﬂz k'i|nrn-=t1'\-&:5 tqa l|'.r|= nn'rth I:I;HJJI;I' b Lu-eﬁﬂ. frvl;lrl'l w]'u::n:: T 'm:luld ke pumiHE Lia Tl:!ltl:'l l['l:
upper Mamoas in z Faaw tays walking.

Fortunetely scon afrer enesring tha Memas valley the piioc sported s =mall opeo speco
its the densa forast and he mapeged o land the pasy thers safely. Boaceuse most of the willey
had been uvodar clowds, oriencacon wes eary difficelt and onir after B few days of mppping
the major tivers could we idenclfy the location of our landing.

The pTRA np]:q:n,rml ro bg vary suitable and it wnc decided 1o devedop the :tud].' AT therg,
wirh the base camp [l".n.rnp Enntrnij ot the Iu.nd.i:ng cit=. Bvonm we Fromd aut that rhing poachar;
had emtered the arsa a Few kilometres south of the cencrol comp, UsiOR © TOuTE over The mown-
roing berweoen the Momas and cho Ale: volley, Bocausc gn encconcs rouic nlready existed i1 was




no longer necozsary for us o raly solelr on hwlicoprer transport, and wa decided it future 1o
ume rhe nalicoprer co rramepoTt 0@ party end rhe higgage to otydy the arge bur walk oor slong
the poacher's pauca.

Afret the firvsc landlog paret of w team acarcad 1o sareey and mag che sarowndings, while
the resc began conseroctbon of the base camp and che londing placdferm. The platform, 5 < 5
mettes, wee mede of 3 ta 10 cm diamecsr polss, racting an small logs, in the middla of rhe
open areA. Soma crasd zround ware cut and during lezar expediticsts & Fight patl was claered o
allow zafer landinga, On aach expaditica the condicion of the pelea wes checksd and any rorrap
wornl reglaaeed,

Clega o rha landing slte a1 a coowvenieot and safe place beside the ower, the ceperal
camp was built. Llke the otber campe el were coostwcred lacer, ic concieted of a maised
sleaping platferm meds of polae, covsred with 3 resf of a plaaeic shaee and large leawe. A
corared fire pl.-a.cu wiiy paed Eac l:-:}uk‘:ing arsd for lﬂ:r]-':lng the Fire wood and rthe clothes. Oa BYary
et dition any cotian baaig and peles warca replaced or, ®hen the camp bad bean demollashad by
elephunts, it was reboilt. The plastic roof hed o be replaced every & o 12 monthe Close o he
central camp 4 store wus badlt in the tcees on a steep slope. to kReep it secure from abaphanzz
Here all fnod, equipetent ood collested macerial were staced

Te meke it possible 1o coma as cxtensive a tudy aren aF possible, xier mace camps wape
mesl#, each alwmr 5 kilometres spart, awd an oxtepsive patml trail srotem, Tollowing e magor
gamn brails, wag ciewred, markedl med mapped (swm the map of the patrel oetwark o fgote
23], ©m the second sxpedition two more camps were constiocte), oo about & kilemelrso sarth
af the centrd cemp (Camp Acob) and apather sbout 5 kilomatras soub of the cencral camp
{Camp Pawang), st the poiot where the poscher's trail starts.

Cn che chind expadizion the ssxrheastorn exteogion of che amdy cisa was mrnveved end A
camp wos Waile on che upper eaches of the Silokluk 1ar {Camp Lukluk), & klomeres onst
of camp Pawsapg. The meost anchem camp (Camp Uning) oms conserected on the Foucgh mxpedis-
kiom, 3.5 kilomacres north of camp Aceh, end from tha sevench expedition @n a comp (Cemp
Pinug)l, built Ly an enti-posching patecl geoup, & kilometmaz south oF camp Pawang, was oo
included In the patrclliog schadula. By thar clme 1be peirc]l necwork bed besn fwlly developad
end after the sixth expadidioo ooy minor edditkons were made o the sy=em of trails,

2.2 - QOrganlaiatlen of rthe sxpediricnsz

Berawee of che remaoteness of the awudy aree, some 35 o 30 kilometles of hard walking
threugh rugged caountzine frem che nearsae olilage, the =upeditlons hed o be wall preparsd and
organised. Tha Aurvay poazty deually cooegursd of the a2uthor, Hi= wile, aod thess te five edpah-
epnced el gides. Wheoewer poasibla tha same asmetaces wera amploysd, not oaly baceusse
of cheir greazar experience, hur alae o linan tbe mamber of people who would ke [amlfie: with
the Toute o the upper Mamas

Besides materiale for the camps, the mem perr of the lgeage conglsted of food asd
plaster. Steple fond moluded dee, deled Eldh, ugzp, eoffes and Conking o3l, 2upmlemenped with
chillies, cnicne, pioper root, peper, salt amd wea, Al dey foodacwf] was theroushly awn dried
end packed in thiek plasec baga In 2-llere tiem. Al other lugpage wed packed In beckpacks
and bags, co emeble quick leading and wnloading. A deteiled scecame of the loglsiles of cha gz~
pedricne hae been moued as an appendia o progress repodl na & (veh Sceien, 19FF)

The halicoprara wars chacraesd in Maday from ae agancy or From the ol sompanizs work-
ing thars, Hecause ol goodwill for WPy cause, chey wers genemlly bired at a oen-profit tate
amd wrats could be kept ad lvw as posmible. Boi this megnt ther the machine could omly e omxed
lf mo-ome ehse wanred to hice it aml we often spent long pericds of waiting in hedan 1l the
machime wae availabla. The h.&liﬂr.‘npller had to he E‘LﬁIJ.EIi ta Kutacone, ovwmr the Lu.rl.gk.q.l: moun—
talna, whera the resr of the team and the hggage was weiting on the landing site, on stendby
sveqy dav till che helicopter arcived, Usoally it was oot assible w coptact the Kuwacape teaam,
bacawse che local relephone o1 affice sadio were mot pwmilaBle or mot wocting. The oxcdss
capacicy of the helicopter was wwed (o carry mxtrm fus] in jerrrcans for tha etam jowmey.

From Eolocana the team was takem ¢o the lEnding site 3 che centigl camp, on one o
mera Ellghts, depeading oo the tvpe of belicopter. {kcssionally soma Fowd oae droppsd st
anwther natoral fepding Hte near the most oorthen camp. The plesrercests and cther collecoed
materal Frnm che previcus expedivicna chot bad been stored in the Forest were loaded abaaed
the helcopeer and carried oar to Kucacenm. In the lacer stages of the &mdy It became more
dlffleult to atzange ¢ helicoptqr and most of the later arpeditions were made encirehr oo foor.
When a8 hallcopter wax mwmiloble 2 large quaniicy af food and plaster wee caretied to che soody
ered 10 boild up a stack of at least S0 deys provisions in e aktora &0 the cenccal camp. When
ne heltcoprar was availeble the ream could welk 1o the study area, which ook chise or four
days, depending on the load, withour having 1o add 2 large number of extn cactiers o treos-
pore Koml and swpplies,




[r the arwdy eree the teRm moved eavery two or three dajyz to anbrhéer bose camp, Erom
which daily porrols were mads mlane the network of patrol traiks, The weam was peoetally epdit
up into pwo or thiew proups oo sarvey different aters o to do other duties, like repxit or trans-
4] [ Each arpm:'l'i'[im lnatad three or four weeks, which [:ln:hﬂ:d. te be eboul tke ph}'iif.‘.'ﬁ.l e
porchologicn] Bmit wnder the circomtiences At the snd of the axpeadition the callectlon of
plastarcests was packed in oM food dios, the stores were checked pod the camps prepared forc
the pexe visit. The atuin joumey began from comp pewang and it eak 1F 1w 13 howrs of hard
walking To reach Kuracmne,

2,% - Descrtiprlon of the srody mTen

2.3 = The Comney Leussr Marioosl Park

The Guoung Eeuset Mational Pask [Temeao Sumber Deva Alam Gummg Leuser! iz one of
the obder amd larger com2acdarlon arsac an lndonasia and nodeed in all of Sootheaxt Aba 1t com-
sigte of zixw md|oiming Wildilfe Resorves [(Suake Merpsestwal, the obdesr of which wex esteilishaed
in 1934, Together they Sover e ated of almost V000K ha. I 1P79 the whola complex of
Teserves wik declared p Nationa! Pask by decree of the Minlster of Agricultura, bur chat dees
ot change the legal gearug of the area

The Metiseml Pork eowers morg then 100 km of the Hukit Barisan raoge, the meaantain
ciain thar runs the lenght of the isiond of Bumotin. 1t stretches from the west cowst of Sa-
matca im the southwest comer of che patk, w le= thap 25 km from che casm coast in the
northenst corner, aod ie 1oughly locatsd berwssn leritudes 3% and 4% north aned about Jongitudes
7% mnd PE0 eger of Greasnwich.

The Metiora] Park iz Jengthwise almeer eplic in twe br the densely populecad Alae vallar,
In the north boch helva: are conneccad the Kapi Resaree, the leac {1976} addition 1o the
Hationwl Fark. So far ooly part of the Park hae been consolidated wich legatised bounderias, aend
egpecially in the wesr god nocth of the ipa.r]-: the boundetime are still provistenel, Soveml Impert-
ant bcamviary resligppmontz and eddicicme ro the park hewws been propoaed m thees erese. Figure
2.1 gwnes the locazton of the pork, the approximede distobatien of rhe shinp, and the ztudy
area. The thino distributlen showe only the core afese, baced on the resulte of recent erwdlea,
but eccaalorally rhino are encoummeersd ceonde these grops,

In the ares of 1be Park the Hukit Barlsen Is mest imphessive, comsbstimg of three hlg
chaime wirh cevare] af Sumartta®s hipghesr mevsntains. Thers ape many paaks oaver 000 macres
and alae Sumatra's bighest pon-voleanic mooptsin (Susung Ceuter, 3445 m) (s losared @ 1he
morthwesiecn cornee pf the park, & derpibod de=stipifon of the apes and tha park ecan be feand
jn the mankgament ples (van Stelen, 1978,

2,32 = Physiography of the study zren

The ltl.l-_":]r argr covate the wmlleyr of the URRET Momes (war wnd the slofpes on both sides of
tha rver. The upper Mamas & pac of & sequence ©f highland welleys calked haie the Central
Lewser Valley. Others heve used the oame Cenerai Rife or Plaogbeke ot Blangpeke} Trococh. The
uppar Mamas valksy is abour 28 kilomacess boop, aod sbogt 20 kilomscees ac ics widest poiot. It
iz loeated rouphly Satween latimsdes 3015' and 330" porth and st kngiceds $7033' and BPOE0!
easl of Greanwich. Figure 2.3 chowa the wpography of the secociwedings of ehe sody arez.

The oorphology of the ares |3 swronpgly influeoced by & swerem of peraliel faulta. Te the
west The desp Ales valley |6 & parr of the Samangka fault het e leogthwtse thicugh the
centre of the Bukit Barisao. The valley ls deained by che Alas river which bresks rhrough che
meonrains zouth of cthe =eady area mnd Flowe e rhe lediam Oeean. A1 the ome of che Tobe
erdptestie [lale téocbiory - quartettiacy) the deainbpe of the vallee was appacantly blocksd amd &
bake Jormed in the xaditbam par. Heawy eslimencallon cook place ban ewereually the weres found
g bew outlet checwegh the cbesn, and the valley beceme dry. The flat alwial wlley botom s
ferile and row cofverted o peddy flelds The maln usban eceptee of the arpa te he township of
hutaesamns, frem wherse the expeditions were meumced.

Tha: Abtas mlley is bordenadt oh both mdes by a erees, deeply musreacted mownrsin tanps,
To the waa lg the Serbolgngit chain wqth the higheae paah I:Gunuh.; Bandehara_ 3L o] ar the
macthers eod Te che west Gea che Wast Alak Range, with che bigossr pesk (Sunung Keoiei,
3314 M) in e Dorel, but ebe tonge falle o bebow 2000 metres in U south, near K opacane.
Thiz Wesr alas Fange separares the olae vabley freo che Ceperal Ceuser Valley, gpd iz diz=ecesd
in 'r]j:ue part= b:,r 1:]::- very dzep and A OO \'a.lh.-_l.rs of the Mpmes and Emtambe MVETS.
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Figura 3.7 - Lasedion rmap

The Cenrral Leusar YValley is a serles of highlend velieys oo & fault that mune peratiel to
tha Alae faulre, The oerchorn part {3 drainesd b the Hiamppoeks riesr that joine the Ais= river
ey i flowe hrough the Apgoseo porge. lo the maddle aod courhem pam 1he Fault eute thoough
proexlsting drainaga systams and 1he sireaws wse the Guicling For & dhort distebce bafors bresk-
g out 1o The side. The Eault e tberelome be of celaclverr recent ofigin (Quartemnary). One
small zecrhon of e weench draina 10 the weer theowgh & eributary of the Simpali river, thea
joles the Kluet riwet, punoing paralle]l oo the wesr boumdary of che reserva. A amell eection iz
deaipad by the Korsmbe elver te the Alac. and e zourtheen quarear s drained by the Memas
river ta the Alas, T™hisz parc, cabled 1he upper Mamas. is & ceench on & graben srructoza, The
Blangpeke faull conrimses & lew Lilometres wesl of the rlwer, approximacaly ewog the western
llmiz =f t}hE arudy area, and tha river follewsz a second fawh, paralbes] o che mem fsalt (pes
Figure 2.3
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Figure 2.3 - Gaplogleal map aof the study ared

Wear of the upper Mamas iles the Leusar-Klust mags, the main tenge of che Bulit Bars-
an. lo the notthern half thers are many peaks over 3K mecras, but o Fhe taath the melmesins
are lowse, nolL much cver 2000 metres, This winge i deeply intersecied by tdbutaries of the
Klupr river. Mioar of the mountains wear of tha upper Mamas aee compased of whar bea bedn
named the buokep-Meta-Ssdiments of Carbo-Permin oge 1L i3 B monotonows weries of waakly
metamarpheged hlack ond grey phyBlite, stli- and candscone, with toma limestona, The moun-
taing emst of the uppor Mamas are covered hy the Wesz Alsy formaoriom, presumably of emesceoic
:ﬁ& Thev consiac of blagk eheles, silt- and smndorones, interamoraed with zones of Limestons aod

lomice, )

The basin of the wpper Wamas ieelf 5 Eilled with sadimanis of late tHrLipEty AgE. con-
gieving of conglumerats, coral reef llmastane, black marl, mingr Sawdone, agglomemte amd
erystal tuff, Eapeciolly im rhe upper teaches, towerds che Siuklak fver, chey are covered with
alluvial marenel accumolatad from the adjcining blgher areas. in the sorch che weper kuioas g
bardersd by = large ssee of jmtrwsive and high grada metamarphics, FLEmITEs amd crpstallige
schiuts, ther Eorm tha high Boamrains moreh of the Mamas, A asriow rone of erTiary I TR 5,
oonrse-preined pink adamellitss, rume puralled oo the wpper Mamna tiver.

The ascarpment pam ol the Mamas river ia steep, figing ¢oncinaousiy 10 the wayamhod,
at 1700 o 190 merces. The »ide facing b Ales wmiley B eren cteaper, with neaely varicel
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eliffz in many pleces near ta the marepshed The rbvees dealalng the sesrars zlopes of che Mamaz
vall*y are shert, with the ckception of the scuthermomost tribulaties. Heme the eaterthed s mors
distant from the wolley ool the idpes bead pravonlly wp to the wetershed at about 1900 metres,
alter n ermmp Tise from the river. The rails leading to the Mamae follow theze ndges.

In the south the Memas rwer ic Formed by the confluence of two cribwceries. Cre, the
Punpai Tenang, dreine the wmlleyr betwasen the Mamas and Silokhk rivere. Thiz iz 8 wide vallew,
with & fiat and locelly macshy bottom, formed By the rapid accumulation of material from e
unstabla stopos sourh of the walley. The eascem part is diafoed by the Siluklak siver, boc che
warershed becwmsn Siluklak and Mamas is werr low and elmeer wonoricesble. The riverz and
screame bere are elow flowing and oweamdering. The otber tbutacy, the Sungel Finus, i= a ope-
cal meamesin river in 2 neteew sroopaidsd valley, with soma alluvis] domesirs only in che lawsr
- rwe Kilometrag. In ite upper ceaches anciher small pecumuoiation plaiv, cmlled Medsn Badsk, has
fornoed beblnd g massive laodslice that blocks the velley.

Wea, of che Moewnas the warershed s pboor 10 kilomecres Irom the oweer. dealned by sev-
era| felely barge tribtaries The larpest iz the Sosgei Maskye ther dealns pare of the treosch
o the upper Ketacnbe fiver, Detwesn this slver epd the Sueged Flows therd are three larges
tributagies at rghe angles to the Mamax, Thess rvers separate the fowr mpjer ridges leading w
the ceptml walershed berwesn the =ystems of e Alns and Yhist rivers, Thesse Odees Form
peaks, Eaur ro five kilometta: fram the Mamas, thres of whkich e cwver 2000 metres, Bahind
these peaks the Tidges ate coosidetebly lowar, akmy the maim feult.

The wper Mamas Tivar falls only shongt S0 merres throggbout the stwdy erea, and i in
most plecos slow flowing ovar s sandy or pebbly bed, wick here end thare bigzet stones and
bauldzrs, The river meandors betwesn che buffs of e mounteins, depositiog eliemating patches
of alluxium, Bacween camp Acobh aod cemp Uning che vailsr nerows and the banks of the river
are ptoep and rocky, and bavand camp Uning the river eoterr a nerrow and deeap porge, with
cliffz a hendeed matres or more bigh.

At gevara] places dloog the faults epclnps oociur, whars warm water and gazes amarga.
The warer la genecelhy rich io miverals wad arcund 1hese spribgs eocrustations aod LEeeckine
domas can be Foomdd Yhe mimeral-rich wates and sofl aroumdd these speings atceacc chinos: ansd
ather animale and are therefore =alled eslellekes.

The phyxiopnomy of the stody ammg is hee demomsiceied in the three-timenscmm] block=-
diagram {in e backcoverk, constructed From the 15330000 topogyraphic maps prodaced m 1976 by
the indodesian Tapographic Serdce {Jantop TNJI.<00). The fody ares i shown [ram 2 point
nocthemet of the ar=a; the baorizontsl plans it e the origieal] sewl=, bButr =Ath a8 abtuse angle
between the NE and EW lioes, Ruggssting perspeccive, wichout shortening ©r convergence of
linex in theese ditecrions, The vettical scale i Fve times (1:000001 the bodrantal soale tooac-
cedtuate the lopopraphic fwatores,

Most duty in this cheper are raken from Shodies by ven Besk (0332) qnd Helmbkampf &
MNegeshima [1973).

2,53 - Chimpte pod wepther m the ynedy zrea

The climate Inche area of the Guwwng lLewser Maclomel Park is chetacreriasd by high an-
pup] 1minfoll [awerage over 2000 mmfyesr), and the abeence of B propounced driy season. Al
lowar elticudes cemperscuras are hiph and comstanc (eropicel, averape ower 25 C), decreasing
with merearing gitipeds, The bumidity i high, and especially I tha mjd-altmodes, the ade
W gatorated [oe most ol the fime. Cloodicees & high and 0 rhe sloud 2ore oo tha mcskadine
whafe §8 MIE0 OO MCeEr deya,

on the coasi wesi of Gunusg Leuser calnfall shows en oannuel eyele wath pwe pericads
of high teinfall b March/iapril end i SapiemberfDecember, lopepsperied with periods of mods
asrare papnfall, On the sase comst the slbgetion ix differsnt, with 4 4ry seastm in tho first haelf
ol the yesr {dlewed by 3 wit smason io the se=ceodd half, The mintall records {7om locatione in
tha Alps valley ghow an intarmediate pagtero, There are two wer pariods, in kMarchfiday and in
Cewoher/December, with the second period baving decide=dlr mare rwim then the Lirst. S0 fer all
tecotds are fot loeaticons below 1000 metres fdlnde anwd chede are o directly eoinpameble 1o
chie condicions 21 the mid- Aol bigh=sieeerions (van Strien. 1978

The rinfall in tiee Mamas study aren follows ssesntially tive same potiemn o5 m the peare
by Aley welley, bat thers mre considerabls Jdnily differencet, Cwmily reinfell records are pwilable
[ioc the Eetambe Ressarch Sgarion {Logeted in the Alax vhllev, aboar 30 km nortth of the study
erea, kitifode ebogt 253 m)] pinee 1972, The Awenage wearly rainfall there wes 3125 Famin
1980 - max. 35917 for rthe pecied 1972-7080, The distoboadan throughase cbe pear iz shown in
Figure 24, Loog=tarm rtecords bor Kucecens show a slightly lower average (2541 mm}ilnspitote
of Mereprninpy and Gegplasips, 1931-1960), [0 Ketambe the averppe mumber af rainy days [more
than ] mm of ram) per manth varies from 5% in Jamsne te 23 jn Decamber (Mio. £ = Febr.
1973, max. 17 - Dec. 1975},
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Fhpure 2¢ - Menn anaual rairfafl (shoded alacks)
WITN ERa momERle pange Ster barsl for the Kafame
ke Recmgroh Sighion, 3] km mordth of Kotogoms
[5Fd = 'GRD
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Dmiring. expeditions daily notes warn made of the minfoll - ineetdry (6 cacegories] and
paricd - mainly for tha purpeas of che ageflog of trocks [ the centl <acnp 2 simple rain
gauge wad meds from a small jercrcan wich a =oall stmigta-sided funesl te collect tainfall.
The flrar geoge was flartened by an slephant, but the secood functione:] Eor evore than twa
vaar: Fram the sth vl tha 14rh expedition. The gawge wes emptied ococe svary expeditico and
tha amoannr of pain which had Fallen since the presicus messuring seesion was caltulapred.

Altbowigh the Bpures abrained with thie nstrumenc are oot wery ecturebe, they give an
impraggion af the raiafzll 0 cthe acwdy erea and It 13 weeln! o compars the resulcs with thome
obroited for Ketambe_ In che perlod chet che gauge was functioniog (L3-W1-1%76 cill 149-1979) a
poead of 7585 pom af raln was exlepdaved Exe oche Meames (= 2887 mmfeear), and in the sme
perigd 16 Ketambe B571 mo of raio wae cecocksd {15% morel. From the sighr mepmrethents
thay were made durng this patiod ooly twe dhowed a highar rajafall in eha Marcas, he othar =mx
wete nweor,

Cuting the First fourtgen expeditjons (317 days fo the study aren) che number of days
with rmig was 177 in the Moomeas eod 176 in Ketambe. Compacding che noras on the rainfall cem-
picy with the rocordsd maintall m wm from ketambe showed thay on 162 daps there waa no
apparcot difference in incenaity of rainfell, while in 32 days Ketamiq had glaerly more min and
o 71 dave the Mamas recsiced mora 1min. [t thersfors appesrs that in the Aamys the pamber of
daye with aubstancial rainEall is slightly hipher (an eatimated 206 bo 227 dioys per yeac), while
tha total amount of tein 8 probably zlightly [ess than jo Katambs.

The avsmge temperabture decieases wich alioade ond wmn Beek (1967 has calcawrisbesd,
{rom numemws records token throoghowt the Ganme Lewset arca, that the average decpea=w in
tamperatgre iz 0.525% 7 par 100 meties of aycent, Accowdiog 1o thaze fipures the amrege b=m=
pETAturs siculd be phout 2089 0 §o the Ipegr {1200 m) parts nf the groumly ores, Eadling to 140 O
ot bightr altitedes (2100 m}. Every day during the oxpeditions the sir tempesturt in the early
motning (689 hour]l was recorded, snd mudimuem and mimbmam thermometers were gplaced ot
thres bacations. The <aliv minims tecorhe] ar davbimak in the camp sitss {Altituds  1200=1400
m), wmriad detwead 110 O gpd 199 4, with 41 gverage of LA 20 C [ac?iY), Lows: tempearacuras,
below 139 O, wars pelainvely race aod occtirced bbby dicog the minlesa penceds wben the gy ar
alaht 3 ofran very slear, Whao the expadition was hagwed o camp Cancrel (aldda 1270 swacras).
the dally maximuoy wed adso reecedsd. This vecled berween 200 C and 269 C, with ao avecaga of
22460 O Cnmd?h,

The madmum and minfmum tharmamerdrs thewed the dallowing readinge thraoghoaur chale
petigd of cperatiom:
Altiteds 1270 m - mimimam 1.5°% € - maximom 26% & {pecict BB days)
Altitads L1420 m - minimum 1E* £ - maxioum 24.3% C (parisd 5% days)
Altipude 2040 m - minimom 109 2 - maximum 24.3™ Q (pepied 2B% dgye),

Wind welewitiez are gaberally low, althowgly the trees are slighely deformed by pesscon
wihda an expozed ridges and pesks Before thosderstorms seoonp winds accwe loeally, blewing
down rrees and bresking off bzemches aad acvssleosaily large aras (up W aBe bectace) ame Som-
plately flattensd. Falllng traes cawssd by poasis of wind are the waln bazard jon the agma, spd
expadition camps have bean destroyed several rienes by fallmg trees or Bronches

The clowd zons §s S0t wecy poicaoced in ghe Mwnar Mist e oocer At all albdadey,
bar is muech more common and petsistent abive [d00 metrss, But roed moss faresr, whorg
oepryThing i3 eovarad with thick cushlons of mess op 13 s=sremal meress abewe tha ground 6
oot feumd ln ehe mamas, Thi= type of [tredt covars extensive hreas oo the biggsr molmbadn
compieras, above I0M inetres,

Ax leag a4 ot 33 bat raining the wearbar in the Mamaz is verr favoureble for fek work.
During abe day it ix oot too wacm and one can welk Ear and Fast, nor @8 it ec cool thar werding
and gwimming through tha tivers beoomes wmplessant. AT might the remparatuta: ate agrasebiy
oo, Lesthes ard 3tioging insacta are oon abupdant, with the axcepdon of borzefles I oche dry
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perigds and pestilentisl send fhizs, that are occasionpellr sv numeatcus thet slerping 35 simosc
impossible, Rain mormally does not start hefore moon o che wer padicd. 1o concimues geoeTally
till late afrernoon, bt occasbanalyy G raime thtoughoot the nlght and o the early motleg. In the
drr perieds oecasional showat: cocur. moply in the lete eftemocn or esrly eveniop. Becaums
the chances of finding céear tracka are dapandant on tba freguescy of the raiozs, the axpadicion:
wareg maitly concancealed io tha peclode wlth keas rainfell, 19 bawe s beccer chance of workiag
duringg & few dry days befors tracks are obbicereced.

L34 - Plant cower of the arwby apes

in thig shaprar only & gengpt and supeeflefnl deserlprian of the tppes of wegsdationg Tound
m the stwly aren will be gven, Extenmive botapical sxplorarioms wete wndertaken in the Gumang
Looser area by botanigrs form the Leiden wnd Boger herbari, In 1977 cthe wpper Momns wae
viitedd by = team af botanists, who joined part of cur 16th rbing expedition, n tha chaptets gnp
tha f of the rhine {chepters 8.1 and £.2} mare deteils will bo given ademat the hotenicad
makaup of the wndzrgrowth, the stratum of main mteccst For che rhioo.

Virtually e whole study amee is densche forsseed. In the lower parts of the awdy mraa,
in thm largm valkeys and on the lower slcpme, che Forms: shouwld be clazsifised s swbmoorsoe. 1o
gppasIEnce it i atill decidedly tropical, bwt the ees mre not B3 lofty A in the lowlaoda. The
highest emergents &re setimate]l o be pot much maore then 20 metres high, with tremk dism-
Btate rarely axceeding ome metre. Butteessed roors ara commao. The Diptesccarps ard strangling
figs typical of lowland raicforest are no1 56 common and much lezs imposing. Below ctha lerge
emerga0ts the forear is compased of = cich mdxoure of wress, lerga and small, bur all with Joog
grraight trunks, with an abupdapse of @mall saplings formimg mast of the undecgrowth. Liamas
and epiphytes are atumdant, ap well 33 means end emall, Etemless oz shorr-sremmed thorny
pulina. Large hiph-acemuest peldios are absesl

Decompeslclon of fieer I3 rapdd and compbere and e 6nil 15 gonerally coeered wlth only
g thin Jayer of desd M=ives. Alomg the rivers amwd acreams and on the lower, molaeer pare of he
slapas, che heth lavar iz wel]l developed, and shere B2 an dlmost condnucus covar of 0 miitore of
fleshy bat?, goz o ope=and-a-belf mwetre logh, Hogher on the slopea and o the rpdpoes mnm:ar
palme dnmma.u the wdecpsawih, Inrm:ug n demss, prsgkly layey two e thees maegras high, in
which wesihilicy % wery Rroited

Ascending the fmotmlgin

Cian cmanges verp giaduslly, the avetage height of the
prees decreasées and the US
boundary, »1 so Al DEE

ot pecome more dniform. Although ehere jzone clear
130 metres the forest becomes more ks 2 tempeornce
‘wbout the same heighe, armund 13 metres, with crmk diam-
pod branching from the tnmks starts at » much kawar Ieval,
:m:a gnd tha epiphyees gre smeiler, Beamimess gnd ocher Jichens
f the troer, and Fhere i@ oxtensive mors cover oo the proamd, Be-

foreer. All che b
w76 less than- 1
L-tengs othgr r
covar tha higl

couse of che

i5 formad. A

covares the fr

re decompositica of e keaf Jicter takas Jooger eod & humus lover
g cover Is petchy. bur geing higher acll, at eround L704 merees, ic
e bazes of the tress, forming large clumpe eroond trees and shruba,

whara many FOW.

Thaee aofa rapld aod dessels on cha sedpes, which are more exposad 1o chill-
g samdiniod cre ghelhered walleys. where high-stemimed forest ooours 1w & much
Erentar altit t pruks and oo extosed pares of the cddgee, subealplee forest and
=hyuhs cap 1 alby sush wegateticn doss not occur below 2500 mecras, bue kealby
stnall patche ow ps 1800 metrss, The oees o mb-alpies forest are verr fouch
dwarfed wit’ and braoches, thickly doverst with lichens, mod with an wekergroweh
af twil Ferme places tres cover is patchy, bur the vegetation coosists of & demes
mees of mt climbars, with here and dwarse umbrelle-shaped trees. Piccher plants
arg phamdat peaks, Tppging in mltiteds Fpom 1BDO o ZL) metres argl] "hlapg!
Ar9as OOTUT. fermed fu depressions. Exrensive arses Jike thiz occur in the oortham
part of the 25K} macres, ot fo the stody area whey cxcend ower only small aceas,

At there are a [ew small arezs withouwt [ocesc. Aoowad some of the
wATm ERring thens are rather avicpshie chell srusts thae are bare o1 covered
with & gras Along the Mamas hezs at= & fe amall marthes: coe mersh covered
with & thiz and aedges, forms the lpodiog =ite ab the ceniral samp, The =ms
YeEaration . & rerher ercenalve tarchas of the waterehed barwam the Mamas fnd
che Silukduls arag 1he alopes are very imglable and the accumuwbstien of ecubble @
the flst pa e Orainage and kills e orees. These open aress are apparently of
ragant org dead tpumke of Farsey cresc zre pranding al]l over the arep, The sespe
1€ mimilar | = landg|id= rhal blosked e of 1he tributaciexs of the Mamps, The
vallay bas with Joose matenpl awd wow orries 3 deosr cover of sk, with the

crawrns ol

buried protmoding above the mbble, many still alive,
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23,5 = The ouber mammal faums

Bepidee the Semarran rhinocarss mogr of the larper Sumeiran mammek ere found in the
upper Maras, with the eceaption nf ehe Tapor (Tapitus adicus) end thea Javen rthinecerss [Rlings
caros sondajous), The latver species is probably now exbinel i Swwatea, buc might once hame
ogoared 10 spEme parts of Sunung T.cugart. The I:t.pu':l: has pever baen recarded for ':IU.I]L'I.I:IE Lsmomr,
tat was formecly Eound in the ponstel plains of Langkar, easr of Cammng Leussr (Schosider,
1903} pow it probably oo longer ooours nosth of [eie Toba,

Eluphnnts [E a5 m.u,;l_'imus} ne rnu.'in|:|.' Eaimk] i:l-urlﬂ; the Silukluk sad Mames .ti'ﬂErI!E:_. travel-
ing ta ooe of the saltlicks m the wrea, But occasienally they wander theough othar perts af
tha reearve and zigns of alephance can be fownd gverywhsre o the opper Mamas, even on che
wea of the mountains. Elephants enrer the Mamag study area Erom che Sdlukhik valley oz ower
the mounisins barrozn the Mamas ond the Alas The tm=il to ctemp Pawarp 2 an chpdctant
elapbant rouce, but there is alsn an elephont trail alng the waterhed betwaem the Alas and
sames and probably from the lower Mames to ths salrlicks near camp Uning. From the Mamas
area trazile lead further morch to the Ceptre] Ledser Vplley, Amoog the regular visitors to the
Marae were twe solitary olophpncs, ona madinm-—gized ard ane latas, and o growp of thres with
2 ageall calf.

Fizs (Sus sccofs) were oolf tempotaclly atandane in the wpper Wamas, meioly o cho For
ared of Silukluk and Tenanp. During the fleer two ysarm very fow zgn of pips wars found, bt
lapes large zroups ware anccantarsd in o the zouch and alsp appaarad more abumdent sleawhere. Tt
seems that ther meove mro the gpper Mamas dedog dry panods, ofren roving around in Eree
Zrowges (203 o mwgrel, Tha bearded g (Sus bachand? was por found In ibe Mamas, znd hes 8o
Fmr mat besewt recorded far Gunung Ledsar Fosomd,

The sambar desr [Geras uwiiecdar) and barking deer or munejak (Muntiacos muncjak] anse
bath commen thretgheue TRE area sambar arm Boind syerpwhere sven on tha opan rub-alpine
Areps abpwe 300 merres, whiles the munkjzk sremy to b= et common ar hagher  elewsmi)ome,
These two mgecies e the same fooiks, the =0 parts of tiw wndecgrowth, 21 the Somstoan
thing, Mantjak ars wamily found alpoe, while the mambar desr mowe sometined in twey or
thraes Th= D=row '['l:'_p.p'rinnrni: mmu.tm.ﬂu'is] = kv commoo wad oppoenrt o e i ly Toriwmed
in the amalsr and Tarcowar vellays and on the sceapest peris of the slopek The mouse desr
ar kancil {Tragules jovanicws} is spparently very rara. s tmcks wore onir immd ence in the
Silukluk aree. Tger moose dear or rapu {Trogulis napa) wos no fo in the Memaa. Both
peclea occur in Guomp Leoenr, and ecpecialhr e kancll 15 sarr common W the [owar parce.

Cf the larger cermivoras the sun bear [(Heisrcroe malapamua) and the wild dog or dhoke
(Coea alpinus) gea thoss most commoanly fowed I the uppar Mamaa. Sipma of bath apecies wers
fcund ofcem In tha lowar parta of cthe walley. Tha dhola was wmaelfr aslleary, eod coly once wers
cracke of o samall group of thres or four Foumd. En orher parts of chele distriburion (fave, dial
dholes woually opsrare iy packe, chaging farge besbivores, in the dense cropical foresr a solicary
way of life ia prababiy moss appropeiatrs asd Eroe famess, prosumesd s he dhola'e, ie appesred
that w the Mapae dbolee Eeed maiely an nodanca,

Tha riger [Panthera doriz) Lz a ragular vishtar oo the Mamas. Tlgers uwsually Jollow the
netwark of geme ceatlz and :Ea]t reacks could ofran bBe follawed for a4 laog dimrance. Tlgars
a.pp.:l.r-m'.lr_l!.' watsler around ower |:'|.||.|.ge areas, at which the LT Mumasg is |:|.r.|1]r a part. Chnem vary
lazge tigar, whosa tracks were easily pacopnizable (one toe had an abeerant postiom), was oowe
found ta Mave entered the study atea from che oopgh, craoveled thropgh the Mamay wabey and l=f
the RrE, 2 T du,:,.'l latet, in tha sath nenr thg H'.l;:-rnl;lq.g rver, Dnveg o fresh tigﬁ[ kill wes
Emlnd:, an adult meds orofg-ntan.

Tracks of the clowdsd |=cpard [Meofelis uahulumi ware Found owica, bur chis erborest
predator mighr vary well be more commen. Bormnar 41773 alsa teporced the aclden cor [Fedis
ramminckiit from the arsz and rracks of che imopard cac (Falia glansisl weres MOT UNCOmMMoO.

-nased hedger (Arctonys collaris] wes encoumtered 2 Tew timed. buc it is probably racher
aammen, and elsowhera 1o Cwumz Louser it wes alzo found on the open sab-slpina blang aress.

In all rivers the small-clawed oeer {Acmyx ciparea) is common and cccasionally tmcks
were foamd of o Terger otter {Lurea %}. Thase tracks amd the ciacks of mome medium-szed
ﬂatshmd viveTTids thmt were occawromally found, await furcher idsneificarion from the casts made
at the Hine,

The Sontheast Asian porcupine (Hystrin Brachyure] is common throughcut the area. The
btack gianc squirrel {Rotufa bicoclord wos Renrd aod oeen ssvera!l cimss, as well a3 zwmail man-
descripy squitrels {Sundasciurls sp.). The three-sriped ground squkerel (Lariscus Inslgnls) was
capny ommral Timae, bat bt e oot wety common mothe Mamae. & few eacs ware collecesd ar the
¢amy Bitea. The larga 1rae shrew {M 1ani) wag oen accaabenelly. [r was much less commen

than another amall Lreesheew | gvamca ) that was vecy ofcen seen o the wurderstory of
the foraar. Qooca B dead ahoer-ra) J:.mw [Byloinys suillust was Tound,

Among the prlmarea Thomas' bkeal m ¥ nF Eboaail i the Eesmt common gpe -
cies. It cao be found at all aloieodes, even o Lthe . 1be wery Highest ooumraing. The
whicahandad gibbon (Hylsbavss tr} and the semong (Hylebares symdectylus) seem to be g
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somenen and they 4o oot geo o bigh. The gibben oofurs i ra abour 1KY marres, while the
sismeng hes been reeorded 25 high as 2200 metres. The cmag-ucon (Pongn amue] 1z Ekch
less fraquaotly encountaced hut her hasn recorded wp o GO0 matrex t=tailed machque
{Macace oamestrioe) i3 by far che rareer primate. & [ew groups ware mmh!md betlow 1500
rertes. [oe long-tailed maceque [(Macaca Fazticwlarisl, epsancisdlry o lewland riverios spacias
wad Bever aesn n the hlames.

2.4 -~ The parrelling eysteom

Before thiz soudy le w3z geoerally belleved char che Sumarran thinc hes a wacy low e
aity, ar bazt ape par 10 g km, and therefore che aendy arsa should e large o increms= the
thances of finding tracks of more than a f=w animals. o «eicmg the fooers stedy arge 0
was foood that thars was an exteosive natwoelk of whls game trals theapbow 1be area. Thay
fallaw the major rtivets, whetever the banks are flat, cutelng off the meandses, and they |ead wp
the dolmioidd olonf the main ridged. It was decided b8 ey as many a9 poagsihle af rhose
Croidt and to daweloep A permeanent wetwork of pattel coutes along there cralls on both sdes of
the Momga rirer. Urning the game trsils i3 the mily war to cower 2 mefficlangdy laoge area
im the awilebls time.

The gama trkils alomg the bigger tTmts Awl on the major ridges wara generally wadl
devmloped snd ngeded omly & litcde clsaring of ovechanging twigs and palm leawez to maks them
sagily pecssble. Duweing the fisst aix expeditiona the oecwork wes gradwafly excended wnd =l
parmansot campa were erectad. Tha trails were mapped wirh the osa of compass and pedameter,
ard] treils were marked when macassery, by curting & sumbar m the beck of 8 crea. A detibed
map war meds of the area, weing che fiald ocbeerrarionsz and reder maps, the oly maps arailable
ar that time. Whan the new copopraphic maps, based on asrial photcarphe, herame awilela
1979, the working map of the eudy area coubd ba further Impicvedt By e sixch axpeditian
abonae 150 kilometren of tralks bad been mapped. coverlng an area of abour LTH ag koo and mosr
of e imporent saltlicks kad bean discowvered. Duelng terer expediticns only mloor exvensloos
weare made ta the parrel narwack.

Flgure 2,5 shows all the pareal rrails as wall a3 the other oot char were agoasionalky
[ollawed, Pare of the entrante poutes west of the watershed @5 al:o melwded in the pepwnck, For
oovehienes the {ralls hawe been devided inen sections af varying leogiie Por section bogmwdae oo
che comtcits ar 144, 1600, 1BE00 and 2000 mecres werd sed, aul albo bendeaerks Hles wallows
and jubetions. The aztual lengrh of swch tcrien wes celoulated o an accuracy of éh melres,
from the ficldmap anl che topographic mwap, teking che slope inte accounc. (R coal there ars
205 =ettinom, tanging fram 260 o 1833 metres, with o tote] length of 139 550 meires

The patrolling frequency for each geetion is slso shown in figuns 7. This iz the number
of Eisges that the beim or pace nf thg team pasesmd g cettain section, and v will he cloar thar
lnrge Aiffsrsnces in p».u.tmll.i.'ria; Frequeney  were umpvoidable, The t'rn.'il: CONNECring tha campa
were walked owany times for tronsport of stores and coileckions, whils cha mambar of pacrols
visiting the curward seccoms wos much lower, deponding wvary much on circumataoces. Soma
Toutws ware cléarly owors populer than others, becapss they Isd 1o imporoane salclicks or othar
areas whame tmacks wera likely to be found, Simce ic was mor pocsible to welk all routea ering
poc gapeditian, there wes never g fired schedule, and the dacizionz whers w go ware made on &
dw_r—tn-—da:r besis, d=pending on the pravailing weacher and the previows resules. Thazefcre soma
sections were patrolledt many timas, whila others wers ooby coverad oo or thraa dmes cheough=
out tha study pericd. The differences i pactolling Erequancy can be comparsatad for by ralEting
cha findinge of fresh reecks ea the toral obeervarion cima, which (2 tha accomglpged ime be.
rwaan tha time of the palcol and the last @in, as will be discusre=d o Saprer .

The patppling scheduls wag gremtly influsnced by the weathac. Cauring dry weather we
guampted (o cover 88 ok o possible of he Zredy eren, wigkting oely cha spitlicks smd the
mejar trails, Defore the caming ramg would wash away the trecks. Camp wea changed svery
athar day, and twe o theeds teams wers z=nt con in different dizections. But durmz poreds of
dally rains the ares was covered bore thorooghly, and more gttention was paid ¢ =Dwying »aw
rouEes abd 18 .El}llr.'lwillg thia trachks, On & Fenw acpaginns the dogwmstremm camps cocld mor be
reached becawee of the hlgh bevel of the civer. Ea.rl.],r Tuin uften provented (b complation al rhe
parrnl dngended for that day.

Eerlng the potecls abfaniicn waa malaly Focuwsssd oo tk= finding of chinoo tracks, baoth
old and paw, When 8 crack was found 1t was Eolkawed wmtl] a lew gesnl castd coold be made.
Motes wers made oo the route of the animal, on the position and natwre of eigns auch Aa
feeding marks, fapces, urine arc., oo the wse of ‘wailows end mltlicks, and Foodplants snd Faeces
were Blac mmplad All zipees aF oubey mammals were &lao racarded an¢ cests made of cheir
II&GI'L‘:iTllﬂ primates smeouokered Toop 30 merce wida scrip oo either zida of che ceadl ware
COALIT
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CHAPFPTEER § - THE S5TULRY OF THE RHINO'S TwRACKS

Coe of the miwel aims of this stwdy was eo devize better ways to study tha rhipe's tmoks
T a5 ther more precoe adentificsricos cculd be made. During the first expedition it onx gtpempred
to timce the guchoe of thing priot* oo o tioosparent phe, Inid o the prmt. This methad has
heen mooetshulby ved jo the study of tigert (MoBougal, 1977 Panwar, 19790, Bwt i3 wes soon
diseewmred thay i1 9 ntt auitable for stoedies of the Sumatran rhinnceros. Thets waie savaral
practicg] peodilems, The tmbppareol plate fopged wheo it was lBid over the track bocouss of the
Mot atmespiere, and cthe poor light in the pdnforest made trecing wery diffioult. Furthermore
the rhioo's faot aps o verr prooganesd profile, with kmg projecting boofs, and o tecing shows
only two dimensions, lepgeh end width, sod pothiep of the deprh of the priot.

Since tracing was nop wefu]l i war deciged bo pevert o the clessic method of casting
primts in plaster of Farig, norwithetapding the serious craneporr problams thet were  involved
io tha wsé of this beayy marerisl. For sach cast A to SO0 gprame of plaster iz needed, and
large quentities had 1o be cairiad by back-pack 1o and From che sody ares, aod carrled arcimd
berwesn the differenc lpeeclome. lo toral an eeximated 350 klbos of plaster wae wsad

In the icllowing papes deteiled accowmte are piver of the methods weed in the makop
of tha ceete and in the subsequant tpudy of che casts (o wencily the indpoduad shiooe, The techs
nlque cowld be applled with suscees jo giedies of crbet Bepe anjmals, phatr are mary Kllicwlr to
obserwe. With slight mediflicerions mach of whar will be 2aid v the Tollowing pages could be oo
uze g sawdiex of other rhiop specieg, clephanls, tapics, lirge camimpores, Jarge booads god prob-
ably meen grogodiles,

3.1 - Mprphelngy oF the Thino's Toot

Beform che caste were finaliy soreed o Bozor, & shoro study was made of the rhins epecd-
mend held in tha Baopor Zoclopical sdusaum (Mozoum Zoclogicum Boparieneal. Skeletons, hides
amd koofs of Lhe Semaceen chino, of which the museem has 8 pubaancial collsction, were arudped
1o ger more kslght dnee chele zoisciore o amable a berter Wrerpracerion of the charasiesietics
of the plestercasta

The legs of o rhing are felulively shoet and cobernee, ending in 4 flae sole with three
hoafr or oailg, In thiz pypleal porlegsdacer] foor the middle ar chied digiv is the besy dewsloped,
tn= sgomd and fourth digit are slightty snealler and the fst and Efth digit are completely lost.
The lorefoot carries most of the weight of the animal amd is shightkr basger; its print i=s 8 few
centimpttes wider and haut romder {foro thes that ol = hindloor. FI acnd Ahdallph [l:;ﬂi:l
foumd o meah difference of 1.5 cm berwesn the widith of the fors the hindlasl. ™ normal
gait the hindFoot overleps the imprint of the forsfoot almost <ompletely, and cnly wnder excep-
tional circumscances, as on stesp skopes o1 when the snimal has made a sodden tam, can com-
plets prints of che forefest be foumd. Curing thiz stady only & small number of casts wees
wade of prince of forefast. The form of the fost and the Boofs i3 similer to vhe fForm of the
hinHoct, but che <idth i5 larper and abst the neils are browder et the hass. Cnly ceste of hind-
feer ware wsed ro kdeorify individusl rhinps.

The torsus of tha hindfoot congists of six bonas, that aee tighrly joined, wich sach ocher
and with the meeeieale In this par of the fogot wety little bene movement appegls o be
poeaible. The rarsals amd merararzals act probably wary much ke » oingis piece of bane, eroeco-
laring with the pibia. But beiwsen the macacersals and the fiem phalanges theea are jomes eheae
allowr for corsiderable movement. n the third or middle dlght the joine 8 atosost cylindzleal,
allowlng aeclewletion meinty o the seglel plana. The |olata Ine the corer diglis ere mose sphesi-
cal, allowing orowemant o all dicewetlons. Moasr moramani of the 1eee apparencly cakes place Io
thepe jeints, while tha j3ints beiween che phaipogeas sppeat © be only slightly owenbla, [
figate 3,1 & lefr hovdfoo akeletcan §% shawn, drawn froon g apecimen a0 ghe Bogor Moomaem,

Thea axpamsor and flexgr mwsatles thae are srteched e the diglis generally have temdons 1o
all three digirs and becwesn one digits thers are scrong llgaments (Eeddard & Treves, 1HEQ)
and the indvidusl rest are proabably aot mesnt o mevs cepararaly, Only soenslen or flexlen of
all three toes tnguﬂ:u:r E£mE ;.mil.rle, [LE1] cma&du:ihg the 'l.'.'acight F 2 chuws it en vary lﬂmly
that the dillerences in posture of the foor n dessanding apd escending (=ee chaprer 3.5.1], ace
fuore thee resulk of excerbal forees thas of moscle scrloo.

The wpderside of the feemr |3 comporad of an slasgie plaprat cwshlen, severpf centivmetres
thick, oo which rh= digits gnd the distal ends of tha metadrrsels rear amd chis s overs? on
the onderside by khe skin of the solz, This cuoshion distrjbotes the weight of the animal end
functipns as 3 phnck pbsarbgr, Tha gkin of the golg i3 tether thin, in doed comditien bexwean
S @nd § mm, wich & thin hemy cuter |pyer. The flexibility of the plamcar cuchion prevenee= e
being dnmeged by sharp objacts (A cooss sectiom of & rhooo's fool 36 ehown in Graszss, 19551
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Tha end phalanges or coffln banes are enckasd by s homy hoof, thar 35 semicirculer
o tha middle oe aad trlangular on the outer 1cee. The hoofs ate made of bom and formed By
tha wmdarlaving bom-peoducing riorup. The hoof conoisrs of a wall of selid hom that iz Formsd
by the cotoneey band, whick s sirsared whera the heof atteches ta the skin of tha foot. T the
Inner alde of the wall there are boroy laminee for che fixm atipchmoenc of the hoof. The [lac
innergbde of (e bool, called the planegr surface or subupguia, is less solid and coosists of borny
tubules, formed by the undetlaying tiggus {Emery, Millar & Van Hoossn, L1977,

In figure 332 8 dcawing of che undarmide oF & foot of the Sumatran rhiogeaoes i sbown,
with the morpholopicel names that ara wsed in the taxt. The diowing is made from a2 secitnét
in tha Bogor Foological Musaum. To illustraoe che Impression of the Foem of a foor in & plestar-
casr of a print, figure 3.1 belpw showe a cimulared drawing of an Imaginary cast of the same
Fonr. The marphalagy of the hoaf: is shown in flgure 1.3 o mare deeall

The dvreal oz outer Suzface of the Teel's well w long apd smootie, the vmemmde is voery
shnri, Jorming the bazal ledge. In eome heaole the basal ledee B probcusced, i otherm thee wwar
wall gradea gmeathly iacc che planrae swelface. Io the fonc boof the outer wall cores around
the zides of the hoof and Forens the Sde ol oo the infer sucfece. [ swoe prints cheje side
lobes aee thick and diselner, v orhers ther are hardly wasible and the immer sdrfase of the hoos
is mmagth 2od {lat, In the ade hoofs the bagal [edge boe a gmmove in cthe middle, scpozacme =
posterinT epd an sotecior lobe, The entecar lobs i penselly the mesc pronouncml,
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Figwre 3.2 = The underside of o Aimdfood of the Spmotran chine fobowe], drowp from specimen
(W G897 ond ARAR] i the Mumerm Zeaiopicem Bogoriense, mmd o simaieder drowing of o ploster-
cnl af the fome feod Thelow)
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Flpwe 3.3 - The front ond zide hoof of the Sumatron rhing, sawm gpén de Ehew the [ntarnol
srg finres, Crawn from a spaclman i the Musaum Zooiegicem Eegorienzs

Tha Zoolopicul Musesum o Bogor contalns s lerge collesdon of hoofs, coofleeared by tha
povesnmenr in the chlres, aftar the thino Imd bean declared peotecoed in tha Anlmel Prorection
thedlmanca of 1931, These hoofs wein messured and ak<eched o get an idea of lodlwidual vari-
arlem, fmr eomparizen wich the varierion faund in the aceoel plasesrcasra, ALl GrE af hooks ware
Eowmd to be clearly distuwer amd thers was s gresr vanalion of seea and Foeme In Gl 1.4
piwtagraphs and praflle: of o saleccbon of the froae hoofe zre ahon

[t I3 remerkabbe thar among the Eoome heols from the Bogor moseom, which oviglhare
Eram waflogs localllez |n Sewmarez aad Bomen, many are of lacge slza, well avee 80 mm (o
wldeh, 3 gkz= chat iz pelaglveby rars 3o che Mamas collesrion, This <ould |[adicate that the hings
in tha Marmas ate relatively small, which i= prebably telated to their owooustameos habigar, Most
cof the muoeun speclmod sesry 10 afigingte fram bowlasd Toca|itises.

opposite page

Figwe 34 - A callecting of outline arawings ond phatographs of front hoofr af Hee Sumatron
rhing, tg show Bie indtefdunl variation. Taken from spacimen i the Museurm Zeaiegicum Bogor-
imgu
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3.2 « The att of plazstercazst makiog

Bhino crycks wre rdre dod ogoos!, clase add complete pridis e cacer 200l even 1y oa geod
chine area like the wupper Mamazs. Flaster is beay ond therefore glways in lUmited aupply in the
Eicld. Plostercasts ore oot only beavy, Duet alsa racber fragile, All of these Macrars together meke
working with plestercnsts o craft, requicing much petiesce, especience. kil and a pocd orpand-
gacicn. [n this chepter che Jiffersar tachoiques employed in the Godlog. cakisg and presaoning of
the plaarerceste %Il be desephed in decail, abin af guidenes re others who might wish o arg-
tampc & eimilar atady.

The Ecllowiog figures s=rve to ilherkrace the frequency wdth which we socouotersd tracks
of qufficiently good fquality to make one or more caxts Plastercasts were callected from  the
sacond Till thw sentesnth expedition. During thess emwditions 555 days ware spent io the stueky
ares, during which peried 38]6.42 kilometres werg patmlled, During chot period plasterclsts
mara mede From 2 diffarant tracks, of which (66 wers fresh, This meant that on aremge
o 3st of casrs cowld be mads per day in the fild with an avcrage 100 kilometres walked
te Find 8 swirobly clear impression. Censidering fresh tiecks only, it takes eboot 23 %ilometred of
parcoltineg and a lictle over I odeye to find one fresh track.

Par axpedition thees figures eary wilaly, meinly depending on tha weathar conditicnz. The
largapr suember of casta were ohraimed on cha fourteanth awpaditicn. whan in 35 days and 1954
kllooecres of pacrolliey, casiz were mada of Y3 cracks, 35 of wilch wara freah. The waeacher
was wary fawourable duelng thls expedlcion, wich ooly two daya with subacantia] reio. The pooresc
ceswltd were obralned oo the (lfcth expedlzion, whan ln 34 days and 2194 kilomarres af pariolling
orly 3 pracks orers foond, in che Eirze wesk of the expedivien. In the laoe foorreon daws of - rha
mgreadition sot ooe track, ooc asgthiog alse worth eescedisg, wae foand, Dharimg this ecpaditien
tHiara were obly [ive radelass daya.
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caperlence jn an impottant factor i ideckifping individunlz from plasteroosts af gheir
rracks ga is phosm in figura 3.5, whers he pecules foz =ach agpeditics, expressed in the mumber
of rrecka thor could be idemcifiad esd in rhe number of different individugls thet could be deor-
iiigd, are plotted agaioer the Emd acore (= langth of patrcl in kilomerres X hours sinee  Ieac
1ains oT previaus peteal. This zcore @ 4 measure of the peobability of fioding freeh 1radka. See
chaprer 5.4}, Both corvee ehow an increase o numbers of weable casts amid idoncifiod individusls
Erem the earliar to tha larer ewpadiricns. Sema of chis might be atrclbyced em phe gyodusl ox-
cerdion of che atudy area. during the fimac =i eapedibiong, but meost 3 Jue to motaesing  skibl
in tha (ibdiog, selectiog and cascing of Toarprins, especially of glder and less perfect ones.




21 - Findmng the tacls

The firsx erep in making plasteccasts is co find «che thino tracks in the field, [Coder
ootmal circumetances, nd in thea Mamaes that means [requeoc reine end a meist ooil, tha racke
of 5 rhing are not easily mizead. Evwen on relatively herd soil che sharp impreasione of tbe hooks
are clemehr vlalble and the track can ke saally Followed Bur after a Tew rcalnless daye rha eoll
dries ouwt, egpeclafly on the ridges, and chine wrecks becomea moch less notlcesble. The hoofs
berdly leawe any lmpression o the hard sail amd che priot is further obscuweed by the leyar of
fallen lpaves which ¢over the el The longer che dry waeeehar conditions last the mere difficul
it becomes o Tollow a rhine temck, wunless coe procesds oo bepds and keess and carshally roees
the leaf baper 1o book for the shallow (mpressbons of the bhocfs wodemeath, Under these condl-
vicas It becomes locteasingly difflewle o find primts cher can be cast.

Althourh the cracks ara ofren surprlsingly faing for ap animal as large a2t n rhinoceres,
lhE}' Are ok eﬂai.l'_'f miaze=d h}' 1.7 tr.'.l.'i.nﬂi ole, u.'l[:luti.a“}' when the mdimal follows I:]'ll: t[a.it lor
some distanc=. Most paitols were made with growps of thiee o7 more pecple, sach elent for
rhios tracks, The dawe walking in Eront may mies faine tracks, becaus= his attentiom is mainly
conceitrated on the gree l]:|=u.|:|., byt the =éedcrwd omd third PeTEO0 aznlam'lhl.r |_:|-1dt up the trapcks
mimeéd b the front men. Most patrols go up and down alonz the same route and on the retaro
joutoey we rarely founG new overloaked tracks.

Frintc are beac presarved io placer whets chers is na liztar end the =cils are clevey,
armund galtlicks, wallows and oo waen ot esselene of che traile, pr where the prints are oome-
what protected ageimor Lhe rain by rocka, teesceunks ce big leavea. Daring the stwdy oo waa Found
that old rain-tlurred wrecke cen avmetimes e rasrored end usaeble casre meds The cechnigeas
o Iemare old princa will ba dezcrikets] belowr,

312k = Selewstton ol the priots

After o toack has been found the pomits to be talt have to be selected. lo principle tero
righr awd two [eft prints ahould be cast for pach rhino, tur ofieo this wes impessibic because
four good prints could neor be Ffouod or the plaster was in shoro supply. Sometimes when esough
plaster wae avdileble more chen four casts were made from ome track, to pst 2 lonper =erige
Tecm which to stwdy veciations cauwsed by the bereain. 6 §8 oftém Dot easy to judpe ey pring
before the cast has been mede and Hited. In the dim Eighe of the zropdeal forest fina daecalle era
difficult 10 sae, aspacially in deap priots. A small mirror or 8 corch cen be verr useful Eor
imspecring prints that appear o be eaitable for casting, Put even after carafol selection of the
prince, The ceerz often show daformerticne thet were nat nociced in the primte.

From old tracka it ia ofven omly & =ngle print or just one or B Few boof printe that are
auicable Eot cesting. Bur fresh cracke suitalkle for casta ene also geocrally rara. Brints lefr In
normal forest gol]l ae seldom good. The eall l6 crumbly becanss of rhe high cootemt of organle
moarear and the layer of desd leaves oblitararec the detadls of the prine. Plapas itk #=d] chart
leaves ¢lanr sbarp printe ace celatbvaly rame s the forest, Geneceliv gopd promte cen be found
cmly by thoae places where arganje materia] sasner acrmulaes, 28 on saddles end narrew ridpes
or vh ghesp doped, or where orgasie oialerinl s emoved, alomg ffvers apd scream: ot b he
raiace Eraguently used pamg Lmalks, When & rhiog viges a saltlek or & magar wallow, a (air sum
Par o suieahle printe pan ke Peumd, Bor when it wandsrs threngh ehe forest away from che lacge
gams trails, iv 5 often werr ditficult o find spough good prmes, and oo several  occamonn
net e swirable print was foumd plthoogh the track was followed for 2 coosiderpzble distance,

The ype of movemant of the pnime] infloencex the ghape abf the print (a=e chapter 3.5.3)
anl i1 ip cherefore importmnt to palect thoz= prints, that gre mode oo Jovel groaod, by m rthina
moving calmly W & etraight line. Thie is =ldem posmible in @ mouotaicous arse snd one often
has re take prints thet wers made wnder less ideal conditicoms,

When & larger outober of apparsntfy good printz wers fcwnl, & rumber of tham were
cloaned ouc before o ealection waa made. Selacisd prints shoull be as complers ee proeeibla,
ehowing a olear and complete imprine oF all chrea boofsr and the hoofs ahould nor have been
forced loeo an wnwsus] podition by underlymg stomes oI tresroeih Too shallow prioce will nos
ghew the besa of the hoof amd too deep prines are difficult o ingpeci eod eTe gomaieily partlyr
deformed with the eides caving in
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333 — Preparycion of dwe pslacied printd

It w5 1are to find fo=sh primis thot cogpld Be cast without beler clemped cwr fleat, and
old prints generally nesded extensive clezning and restoracioo before 8 wseful cast could he
made. 'When the rhing 1ifts ifs loot W weikiod, poactleles of ehe lanse cop layear of the acil are
dislodgad and fall inta the print. These porticlet should be carefully removed bafore the plaster
i3 poured in. Even s few scil crumbs cmo prevent the plaster From [lUlng the deeper pacts of
tha pring mod Important ersas will be missing o the case, The Jargesr parrclas can e ramowed
with tha fiopers. Far smaller fRgpmrents & poidtmd twig or a peit of tweeracs, made on the apor
from a BRIt twig (prefacsbly & polmies! stalk). The very [ioesr parilcles can be blown eur. To
peavant more pariicles falling intd che print the locse top $oil 5 remcved around the pelpe,

In cleyay 20ils ramoval of che soil particles is penernlly wmry easy, aa the compacted chy
forme a Feirly hard laver arcured che print, bwr cleaning imprecssions in sand is mare diffculg,
ag the adge of the priat iz easily dameged. Cenerally saome leavea or (wige are prezsedl inre the
pritt. IE thay ara fibaly smbedded an tha sail chey alwukd ba laft, Dut orborwize thay sheuld ba
caralolly ressoved oo rhe loose parts uiroroed away. Whils cls:aing tracks ona should nor cread
ot the soil Jramedlately mexy o the prine. la very slcky soila parce of che wall of the prlnm ara
pareky or complerely tor cat whes rhe (oot 15 Ufted, especially by the cucer adge of the heofa.
Thesa thewild pusthed back gemily with the Hnpatelps neo che azlginal posloion.

Cleaniog aod estedmg of »id prings oeeds owere skill and patience, zod often half sa howe
or moiz May ko be spent on one print. Prints ™ s=ed or Iooge forest seils are ety quickly leval-
st by the impact of the raimdrops, but priots in clayay eoild cap witharend light raiog and occs-
gioully al=n survive haavy rropicel rains. Light rain solrens wid jeins the soil particles thar hawve
Eaflen io the print, praduslly KHlling op the deeper parts of the priots. Bt wiually thi= soil can
be dislodged with gamtle sction by s poiwed twig. In a wey the soil fill procecis the primt
against chm machanical impact of he reio. I the soil Tl is vary moist and the =01l atound tha
princ acill hard, it ig beast remowsd by washing with water. Water i prured moo tbe print and
che aoil Fill in loosened with 4 sofy cwig, or batrer ztill 8 swfr brush. Tha aoil-waxer mivtyrs i3
chen pumped our af tha prink widh & gFrioge, witich isa usad also for the final cheming.

Cnly umder exceptionsl circumarences cao & prior survive hard troplesl rein. o vy sticks
and racher dry ciipey enile, prints ther ete shaded from che eain by loavms, cocks, coestrunks or
orher obiecis can aometimes remaln relatively wmaffecend apd cuitable For casting. Sometimes &
thin leyar of leavee 15 presced inco the peince aed by gantiy pulling cue thape learss, Togsthar
with e acil FII, the form of tha prloe can be cleacky rewenlad.

Somecimes thate were more good tcacks and priors than chere was plactar availabls to
make caeTE. The priats et coubd por be plaster cast immedintely weis cowared with 8 few
large lepven oz a piece of plastic, suppurted by o Few wigy, to pretect che priote agaisar T&in
clil the pext day. Somerlmes a flen of clay was badle acoumd the prist o pravase aoeface warar
from filllog the peinc-

324 - The asting

The camts w=re mods with medicel or Jdental plascer of Poris, d=ched From tha minerl
e (G304, BH2O). When the powder is moistened it boocomes bard or sses. The dental
plascar is mora axpeceive, bur finer and barden= beccar. If properly mixed the cast made fram
dente] plaacer iz fmirly streng and cen be made chinner, rhus saviag oeighe. Deanral placesr &
aold in [edonesz n convenient 1 Lilogrem packoges, Depending oo the size of the print, beqwaen
100 and F00 grame of plaster ara neaded foy one ¢att. Each patrod growp wmoslly eapred 2 ac 3
kitogrems of plasver and duelng che seady a0 extimated 350 kilogram of piwster was wml in che
Eimld.

The plagrar 3@ mixed In an 21d tip, ganstally o cwo-liker cosddng=oil tin, with a spacuis
cuL Erum g branch. Water iz cakem from g omaphy séream o7 puddle ar From wazer flasks, ™irst
the plhawer porder 39 poweredd ineo the mixiog tin and then warer is added geaduslly, sHooing
vigorousky, umtil che mikcute has the coosisgecry of 4 smooch light bait=r, With too littly water
che mixzare will oot pown saslly, bt coore water can be added quickly- TE koo much watec has
been edded herdaning takes a [ong clme gad the cnst will be soft and brottle. I chis cass mors
pleacar can be added, but it s dilficult to make » smooch mixnare before ic stams to zet.

The lesz warer added ro the mexture the batter, as the cast will harden faster. B the
mlxruce 20000 §IofTs o 2ot wnd 0 USRS be powred quickly, wichin ooe minee of mixing. When
the phaster mixture i= regdy, the impressionz of the heofa are Eilled ficar, waing the mixheg
sparule oo diract tha flow. Then che razt of the prinr 6 coverad with & chin layer af plascar.
When the first |gyer has thickened somewhst, & secomd leyar is poured an the besiz of che
hacis, to reinfores tha cast.
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Whem warer pr wery seft mud i dafr i the prints, the mixoure chould be made g9 thisk
53 pragible apd mixed witkh che waker of ovad cemalbng i the pring, wihg the pUppof action
of the syringe. If the peint ia full of wazer rthet camner be pumped oor, & wary thick plaster
mixeura is poured in and lacar more plescar powder i edded and left oo slak eod seqtle. Cases
made in chis way remain very sofw. Ooca the plaster e set It will nox sofien again and the
coar aef Do lefr in the peinc and collecead Jape:, When cthe plaster Lt properly mived it hardans
m 1% ko =5 m'lnuteu:, hll.ll;. mexiuen hardomas 1a unl:," rﬂ.n:i'bﬂi -a.[Ll:r mm| O TOoJE |:u:||.|.1:; md. t]'u;:-:—
ough dryibg.

after the cast hax hardened acfficiectly - when a Pinger mail beaves mly a supsriicial

stcptph - Ehe cayt meest be Lifted i::u.r:l'u.“].' from the print, and the MERESIETY ok are aormptohed
e the bk It is gensratly necttpary to dig ocwt the soil sucredmding the cost, with & gtick wr
ushimile, tben disledgr che casts with cos's fingers. Pulling genchy gpswrd with both hands will
dislodge che cast, bot part of the hoofs moy break off. The casts were wropped in soft leaves
ared carried o the cxmp, for cheaning with water, using the fingsctips o rub ofF the ecil and a
painced cwig €2 clsan owm hollows, T wae then dried 3e thercughly a3 possible. Ceet? were care-
fully wrepped in papet and plaocic and pur in the empry feod cine DTor carmage ouwt of the stody
arma. BEach 20-llter 1ln cam bobd abour 12 caus

Al caats were numbersd in the fiald, aod the number with the side (right or left] were
scratched oo the back of the sole and oo each nail Afrver the cess bad beeo mounted foe
further 2oady, & new oumbar wae ghiss, Al cama from one pcack wars gpss the ssemse numbet,
with & decimal ouwwksr bar s=eh gagy, =g 12,7, 122 =tc,

325 = Pregopration of the costs

Afeer the castz had basn crapspoTied oot of che shwdy erea, they were precerved and
prepaced for further stwdv, Mosr of the cams wets broken, either whan they wera EHfted [iom
the prlex, or latar in trandport. Sometimes they were even delfberaraly broken 1o ellow clphear
pecking in the tins It was generally mot posgible o dry the casie in the forest and cherafora
ther were lacer dried in the sum for a faw doye, wntlll the plazer was thorowghly hard, Tha
dara orriginally scratched cn the baek of the cam war copied on che Erane, in china Ink, and
Aok cadt Wes woumled cn oa puece of woad, roughly 21 % 1T s The bomkes off piece: wars
carafully raplaced in the origibnal potitioa, and the wlple case was glusd firmly o the wooden
hase with symthetic necprens wood gloe.

When neeeganry the beek of the cast wet plened with 2 Rieebeh roasp, and protnsting
PALLE wers Jgppartsd With pisces of wood or plestet o1 whiteé cement. Mowntiog the casts i9 very
precide aod tims-consuming wark, One of the |ocal assistants developed a specinl skill for this
wink and mounted most of the ousts.

Wheo the cmkts were mounted they were driel once more, the last spil particles - wers
remeved with p meadle and & brugh, and they worg moeted with chear varnish, two or three
timea Collettion oumbaer: etc, wore paimted oo the wooden bast. The [inished priotz wete stored
in gspeciel boxes, loog emouwgh for 10 o 12 cams, Theee of thess boxex fir Jike drawers in a
wooden crard. To pratect the cips of the nadls of de casie o piece af foam rubber was alued @
the back of ebe wooden baas of sach ceose. All casta were rransporred from Sumatra o Jave In
thiso ceatas, wrapped i papet, plusoc and faat ewhier,

1. - Ajd=s for comparizsen of the casea

Several cechmigues wers develaped 1o desctikbes, recogmlss or quanchEy the charactetlstlcs of
the casrs. Lo b5 loipaselble oo caprure avery adpeert of & cast in a ser of Dumbers or picToas, bur
ame charneveriziize san be syprecesd in ceessfpramanes of drawinge and chi= mekes somperisan
mamier. Aftar pome triply three echnpgues  semmed the most weeful; eceesophovopraphs, ouline
drawings wnid sers al sinodard meeasuremeants. The stareophcicEraphs wars eda &8 backup ma-
tetlal in case b st is loxt or damaged. Qullite drawiegs on crackng paper were gsed to com-
pate the dlmensionz of the s@oests cae by ovetlaving chem on a liphe cable. The standaed
fosgiyUbeaments were oot used In che cordnp procees, but enly afrerwards o find swuy which
mensurements cn g print are most wseful e o eymoplified idenbifleation avatem.




2.3.1 = The stéreopdestorraphs

strthourh awerecphotographe were primerily madse ar backip material, ecccasicrnedly they
wete alee waed ta echack the fearurac of cartain cacsra, The aswereophotographs were masds oo
normal 35 e blach-aod-whire Film, with 2 50 ma lexss. The cesr was poditicnsd m 8 caliboated
frame at tbe bottom of a fraclal woodes azemd, suppocred by theae clding wedges. By moring
the wadges the cast could e placed in & standard posirion
The cemers was mowilad in a slide an the top of the srand, aflowing the camaza o moss
parallel with the focel plate. The distonce From the foal plane o the film was B3 em and the
begsr arereschests [rhe distancs berormen the positions where tha twno fores ware raken) was en-
perimancally wstablished as beiong 50 mm, The pictures were &=wuced wich the belp of an Baco—
matie eleceronic flash, The prints were moonted g5 steren pnirs and filed by collaction numbaz.
Fome are wad to llugcrata tha anmiing chepters, For e scéreotcopic affese 8 pecker dveren-
socpe wan ba usad

3,31 - Tha cuiline drawings

From &arch cast an ocutllne was drzwn 1o scale oo chin cracing paper. These diawinga
sher cha preclse coneanrs af the sola and the bhosf:, with cha beafs foalded owr in cha plane of
the sole, Cm a light-table s=werml gf thees outlioe dewing cowld be weded pogechar aupecim-—
posod pne wom moother and smsily compored, Hest to dirsct comparison of the cases thla waa
rhg moyt va=ful method of mmpa,ri-esur:.

The d:ru.wing: were moule wrirh FheE hEJF ol @ drawmg eoctpeas ot & poofile gaoge, an la-
strument cohliisting of & ow of pacallel ehétal bacs that slide in & holder, Bow the profiles and
cutlines are taken from o cest is shown I figure 3.6, Ficat the points between which the otline
will e comstroctad ame iolicamst wich » fine-tipped macker on che caet, The points A& Form the
oo hase poimtz from which e reast of the outline i@ constructed. They lie on thie bRl groona
of each mide hoof, whare this groove is ¢romsed by che conrdur of the postersar «dge of the sidae
hoof, when Iooking varticalfly detwn on the plaatar zurfaca of that boof. Tha points B are aon-
guwscced gicrilarly with the froncal edgs of the side hoofa

Foint C lies io che middle of che basal line of che fromt boaf and paine © in the hasl
grocwe. Tha other poincs are pleced on 1ha hoofz, paint E in the middla 2f the rim of tha [ront
hoot, and the points F oo the tips of asach of the side hesols. The tip of the side hoof is thet
poine Furthese from the middls of che ezl groovs. Finally rwe palors are aslecced on the plan-
1ar ledgo, rhe poiots wheoe the ledga [9 thickest In the peocarlor aed anverlor bobe, of emch side
hoof. Wow the distaocss betwssn rhe poiots A and bacwesn tha polmte & amd che ocher painrs
om The gole ATe Transpoeed o the papsr with the drawing compess, flxing ohe position of each
point [A' ¢tz TM). The lines betwasn the pointa A' end D' and between che poinks B amd O,
the concours of ha exla in zn imaginery rrangverzal plana, aea than skerched in.

The tutlinae of the hoofa are meds sapereiely. The ouclime of the m or edge B taken
with the profila ganga, presced apelnat the m of che hoof, parallal 1o che piaotar sweface
af rha boof, mril che mde closs neacly sround the eaer, The eod chap easte agpiner cha padnes B
or F i3 pudhad baek e indicowa the pogition of these pomts [BE' and F'} at the rim, and the
prafile 0 ranafwrred (o paper, For the sd= hoafs 1wg pverlappop pmfiles are taken, oom foom
the pasterior und en= fcom the ganterior adgs, On the oucling pf the sidg honfs tho pogition ofF
tomt A' if fix=d with the d.ra.l.l'i,ng compasx and Erom tha points A ani F tbe poziticn <f tha
points B atd G are fixed and Dnaiiy the plaotar [odze s shetebed through the points G'. On the
profile of the froot boof the poaiclon of poiot © 13 caken over {G'). When all profiles ore [injdh-
w3 chey mre ddrzwn apain and joined io the points &, B' epd C', on anccher papar, with tha
lin& h;t‘r.:l.l: inhl etandard pogidon. Collactisa numbers, measuramants and cther dets. are wHiben
4m F. Lo B

333 - The tombind moeresionte

Five messuements were aken from s cast, becapse rhey give the moast consistent and
complera cheracrazization of it cvarall Jjorm, and becapse che maiswing points ah nomoally be
lecated Fairly preciesly. Ther can also ba akan from a prine ln fhe field

Two of 1he five atendard meesuremante are relan From the cast, the cthers from the
oellne degwiogs. On the caar tha wldibh betwaen the tlps of che sde boofs - the ponty F o= 4
measured wich a pair of compassez, and che width of the frenc hoal §s reeagured with calfpoers
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The width of tha fron ool I« mwenmargd herwass two points on the @idsa of the hoof, as close
as poaxible to the 1ip, becawwe the beem of the Fronr hoof iB often mor chafir in the coes. Pe-
caue .H"" felectton of these poincs is cricbcel far the puteome of rhe oreagursrtrent, s wiols
series 15 wsually meassured togeiber to redoce bias, Figura 3.7 showe seme different Frone hoofa
and the positions where they should be measured,

On the curline drawings the width of the zole is meesured between the wo bass polnes
A' wod A'F' w2 messured on boch side boofs and udded wich rhe width of the sole o give the
disiencs FPA'A'FY, called the span. The dimance frem the middie of ehe line ATA' {3a) o The
poioc €' and the dimance C'E' gra plor mesmured, ol topether give the length of the aale,
All mepparements wers taken to che meersst raillimetre aed recorded with the outlios drewings.
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Frgarg 3.6 ~ The techriqer ef moking tha outline drowings exd foking the stonazrd mecsurs-
ments af & plastercast. A drowing of 0 plastercasr fro $5.7 L] with the raosuclno poines A - G
i ouprrimpesed on tha owtline frowdng, corstrugied argund the moosuring poinks A' - G The
Pasition of {RE meosurdm polnts are foken ovés [rae the COS T0 e oubling drowing with o
drowing compess, ofd the prafifes ef e hoofs ore mads with a prefile qouge. The complets
pracedimc i deseribad Ja ochapters 3.32F and 333
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Fipura 1.7 - A salmction of frant hoofs of plastercasts to iflestrots the points on  the
whare the width of the franc hoof i= measured
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1.4 - Procedure gf the torzlong aad [dearificarlocn of 1he
ERALE

From the vary bagmming of the study with plastercasts it was clear 1bal there are char-
rctetistic differences beatwnen the prints of different toacks, ard chee prioes [room the same
track pre mmilee in appesTance, Some Frin‘l.t, thode which =how !p&ﬂi&l characprrizeices in the
form pf the foot or the boofs, coold B swrted cat easily, and thedse were often already fecog-
pisad fram the print of che <asc in the field and given names swch as 'fletiooc', 'suass"
‘chickbase!, 'sharp' etc. Bim the majority of the prints ace all cather similar and mome diffi-
cule co identify to individusl rhioos. The casta from ons sxpedition codd generslly be sorted o
differenr individusks withour coo muach dfficglty, bt it was much mate diffioale to decide on
sete of castz from the secte Eodividus] rhino fownd on differant expeditions

Az goon 88 the flrau cedts became available For furcher soody, atcempts were made tp
iderwify the different individoal rhince, and graduslhr the collecrion was extendsd, Gradwdly
mose insipht was gained ioea rha characrarietice of the rhinea' feer apd how ihesze TR axprecaed
i a plasteceasy, oflispced by extemal factoea like spil, wonchar, position, moda of morsment
etc. Thoough lenpiby comparisong of large mumbers of cases it wes leamoed which part of the
physiegromy of esch cast reflects the fzrm of the Foor aad ehe boofs, and whet iz omlr a de-
Mocmatioh caweed by exteroal foctes o the erasult of lass perfece caetmg. becfsct princs and
custd, thewing all parcs of the foor wicth the game detall and sharpoess, ars sxtremely tare, Bnd
mport caste ate Somewhere dalocme=d or heve mome paces obecered by obiecws euch asz leaves,
bwigyd, Stocess, |beatools AL,

Altheagh worklagp with & lazge mnumber of plascercazis s combamome -~ thay are hessy and
take op a Jor of speee = there 5 no suleble slvemaclve mechod for identlivieg czets Much of
the Jdeprificaton wark eap be dote with the euwrlipe draw|mps, e in cha and it was alwswe
necessaTy to g0 bkack to the costs themsabes &nd compare them ooe by one, locking for im-
pottant and aften crucist chamecteristics that do net show in the drawings

Becaune corpeel identification of the sasrs € vitnl for iokerprecieg the st of the sosdy,
much ptitenticn and Hone wRE given to this problem, Afcer the end of the Heldoedk the definl-
tive sorting and idencificanion of the costy ook place m Bogor, m procets lhat took almost wwo
years at an escimersd 200 hours of part=time work, Gests were pread owt on the fksar ar on
spacial racks, s> that they could be compace] sasily.

Plastarcases were arrgoged jn zers, sach tar comegining all the caere from ot peapk sod
thes undmubtediy made by 1the :u-mt_'.rﬁfn:-. Sets wixh sufficiant smwilatity throughowr <he stwdy
wore placed into w==ries; =0 thnt 8 ssries contaims 2]l socs made by the =me rhino. Bach secies
was giwn 2 th TEETE’ numi=r that was recorded on the cast. on the cutling drawing and in 2
loghook, A onall oumber (47) af s=to could oL be exigoned to m fmrimk ot Wers of gquesticnable
identity, becauts the casty weoe incomplete oF too bad to show distinotime Characteristics

The whoiz process of the sorting mot and rdeptificetion of the plastercest collection wn
be gplit into two man stages. During the [l slege sitention was mainly [ocossed on the sets,
tive compleve collection wss syetematicelly reviewsd wnd the ousline diasmgs wnd  standerd
messarements ware made, The first prelimbnery =ering were formed, containing casts of «
cartain ral type rather than casts made by one particulis shite. As mate see of casis wens

meﬁ?.:a}m series wore further eplit wp. At the end of the first stage, when all measurements
and drewinga were made, it was clear thet e srstem of serims wer still Far fiom pecfect. Cone
paquently the second. pape concontrated on Further comperisooe until all pood asets of carts
were agsigned to homoparmons end distier eecies.

In the flrac acege of the eorting proceas che whobea plastercest collecton wes syarematlosl-
Iy exemined cheee rloves. The I3tz time el cases From one expedicion were lald oan ser by aec,
afd from e=aeh gar the bes cests wore degwn b clloe, The eacond 1ime sach pralminary
satieg was laid sur, sar by st and the remaining sucline drewimge wera made. More comparlsens
td casgs and drawinga were oade and the saries ware furchar eplit wp in & firat &tvempt 10
identify Individesl ehlews. From each seelos 1he thees bear prioes of left and elght faor were ser
apart for comparlsan wirth acher seriex These reac saries waie piacad oo special mianding moks
[or sasy reference, The chird dime the standsed measuremenrs wera raker From each caet mnd
Eurrher modifiearizne ware mads te the woprie:, Thie rime also orher Fregnrs, like the ploce end
the time of [inding wars paken in acoount. Thice casia had besn aaseciated to s2Tios Lbeloogmng
ro indivicheal thioos) it was poasible w meke preliminary discdbueeclon meps, showing che move-
mapte of Dedividue] rhinoe,

Tnitially it wax ssebimared from previous rhine surveys (Kurt, $970; Rorner, 19793, that mo
mere than gboyt ten shimes wmgld Livs o an ates the size of the uppes Memes. Mew sarics wele
crentetd anly relpcranthy, ot soon there wese oore then an serigs and it hecame clear thar,
pitbough the socting and idemtificetlon was Far From complered, that chame wera conziderably
mate rhinee o e sowdy arep (han was previoeshr thoughe and cthe mamber of different small
racks indicated rhar =svarn] birthe had sceurred dorlng che sesdy,
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I the sscond scege the series were checked for homogenity within che series, and they
wete compated with ogber sarise. Whenavar a ser wax temomxl [rom one 82§25 10 anorher che
complate serien were reviewad agzin, and mase serims have bewn acrotinued many times. Cores
ful &xaminaglon was made of the cow amwd call pairs, to find 2uc which sats farmed the com-
bnuatioh gf the faries after the cow and calf had sapdrated.

A e fitie (e e soemed 0 be mors than G0 s=ces {apparemtiy teprezencing 60 differcnt
indiviche|s] but cloger examination revealed char some series were very aimilar and occuered
in e zame arsa, and othore saamed te replece oma smothar in the doure of dme. Afoee
clets pxamination gsovaral sarivs could be eombinad, becaus: the Jdiffzrences cculd be eorpisined
by differeacea in aclf condition or poeltlen of 1ba foant, or by gmaual chaogss of the shape
cf the hoofs, and cthe wee]l pumber of serles wes redoced e 39,

When serz or sarias of cacta wens campared, the procedurs aimed primaclly ar checkng
the caere for zimliarity, char i8 1o show ey the caete could have hesn made from prinee of
the same pait of feac. Whan the Jifferences wara such that the cests coald ot bave basp made
By che same fwet, the consjstent doelnctive chararesra ware sought. The main cricerie used e
showr gimifaricy were those of dimesklen asd form. The dimamsions ghaw most ciearly oo thoe.
cutline drawigs, chat weére compaced by owrlaylng them on a2 lighr rable. Form was [urther
compared by layiog the cascs side by side. The standard mesmremects waca ot uesd, bocauss
thay show e large individual varaticn (see choptar 10} ged 2re, jo ssmeaeca, sbdc ncorpoated o
cha ourlioe drawioge.

The overlayed cutling drawings ware checkset for o '"good Fit", not omby of the whole
ouchma bue aley for the Form of the plantar surfeces of tha bhoofs The outiine of the loox
wad conskdarad to bave & good Flr F the lioga Followed che same corre, devidtmg oot S
than & few millmewes co elther side, especlally slong the boofs. The varatim oo the sof
parrz of the foor, berwesn rha hoofs and the heel pacr ame of course much wider. Beciage e
hoofs are nat Hyed o the foor, madarage shifra m pegicion of one ot morg of the hoots wes
ellowed, The Eront hoof mighe ba askifeed to che lafL or right end tha side hoofa cen be ropaeed
for § or 6 contimetces acound the geoers of the Foor and can aleo boe shiFted ona or two canti-
mEtTes - ¢ oatward (see phe flgures 319 and 320, showiog outline drawings ther ware con-
sidered ta baws & axsd Be)l. Theza waviations In tha poticlon af the heota are mainly cauzed by
soil trpe ppd the animal's movement (see chaptey 3.5.2 and 3.5.3), By tmoving tha shects of
outlime drawings on top of one anotbor ooe can see fairhy samly whether diffezeoces In poalcon
arm within remgonebile limits or not, Expecinlly on the sbarp postedsr edge and around the cips
oF the hoofs, tha lines should not desiate moce than obe or twe mlllimeetes and cnly for par of
‘tha courva, o Food casta

Whea the cudlne deawings of cazes ware comsfdered oo hawe a good 0t their cmdeben
was raviawed 1o see [ che cascs wete of comparable quality and mede under comparable sasdia
1imms. If thare was no good fit, The sasta wers sheclad ta s if rhis 2oild b bess caused by
impetfactions ar delcimakioss o che caste, The form of the ple andg the hoofs, agd the poscem
of e hoofs are lmporcane celverie, a: wall 88 mmor fearures ke the davelopment of the baas]
lodgex and the curacura of the plantar sueface.

Whan comparing oucline diawioga o1 casta, che condloion of the casis s af prime jcapoare-
ance, to judge whecher differencas reflece real difEsrepces 1y the Faor rhat ropdy the pring ar
are cauoet by excarmal factoze such as aoil coadition. The =pation W size betwe=n cases from
tha same track can ba onaldsrzably and many aspeses of the form af the foot can ooly be seoo
in swoe of che casrs. Whether a difletence in glge ar form ol the st i significant will depend
vary much oo the gquelicy of the plastersist For example & diff=ronce of only 2 mm in the
width of the front hest miche be zignificent when the cestd are werr good and sherp, bub with
logs good cacte teacks from the same animal mighe yoary by a5 much s 19 mo.

Therefpre oh@ an pendr tely oo jusc ome characteriztic, tom must consider all aspects
of dimeasion aod Coen before deciding vhethar or not the casiz could heve besa made by tha
sams palt of feer, La. by the fawme diing, Herg axpiiience helps with judpamant. Sacting and
idsatification of plastercasts ix o slows and emoccing process with soma ceziz: identified aesily
and cthacr allocared ta a series only efrer lokg and coocinoous sxacidcion.

When 24t: were pecagniped b8 be similer they wors sllocated o the aame serigs. TF o ot
of casts was [oond to te diFferert from the rest of the sariea, it was removed from the seriss
nod checksd againse other series. Seties wete conclovonsly co=asserped and weveral times oibar
eidenty indicarsi thar one series contalned cracks of two snimals, For gremgle, in a certap
paricad tracks of yhiv perioy ware foand with & calf, while ather track: withouwe a2 o wers
found, ar trwedks wers Fownd ax widaly zeparsted locutions ax abcut the mme time. Circumaewnces
lika this prowsd thor cerain aats could not be Fram the smine aoimal amd that che serisa should
ba =plic, eren though che wech: were dimllar. Moephological ditfecynemn ilone wers sommtimas
infefficieot 1o justify oplicring a series Somecimes a8 becrer casts became gymilable miner Lf-
Ferencaz wara detecisd borweaon pars and a earlex wae zplic.

The praceas of sortiog and ideatifleation tame to an end when Furrher compadsone failed
o tewmal mote sbberrent 3scs or seties thar should be split o1 merged. All espacts had beaen
conyidered and waighed carefully and repeacedly, All good ¢=ts were placed m sotiez thac showsd
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good Bomogenity of peasebable modifiostion wath age, ond were enombigueusly  digtinct Erom
one ancether. At the znd of the process i= wers al the same 5015, mostly incomplzte and
matle from sary okl voecks, rhae posed problems in the identificariom. Curing the last teviaw,
wheo all geries wers laid it gpd compared for the last time, a decision weg rmade conceriing
all deubrful cates and frop that moment an the ddentifitatico was net chaoped arymote,

ln total 39 different series, represcotng trecks of 39 individual rhimos, wers repressnted
in the plaster collection pnd from chexe records infarmarion was ohepieed on distribetion sed
wcnlogy of the Summttan sthips as described in chapterx # to & It is impossihle o0 describe 8]
sexs of costs with remsons Ear the idgmiification, bat n thy rert chapters the formation of one
execnplary s=rigx will be depcrited m deteil and it chajactersitics will be compated with 3
number of sther serios.

In chopter 2.9 some recommandacions will be ziven for futuee saodies i which plasterces
idantificarion may be attemprad.

Figore LE - Stareggrophic mode! of ¢ fool and hoafs, INestectinge fhe plones and oxes thot
can &= uced o geecribe ths form of the Joot and shawisg the wcee! or norma! positians of
the sofe ond haafs
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1.5 » Characteristiecs end +aciability zhewn in the casta
351 - Ceneral cheractorintics

In thia chaprer 1t various characteristics of szg, shape and position o! tha oot and che
hoofa, as vislble i che cests, will be described. Some of the diffecent forms and poxtures are
{lucrtatsd with scerecphacopraphs and drawings of axsmple zgsts,. Siece o prewiouws teody had
atcampted ra idascify wdwidual ammala from plastarcasts it wos very fmuoch @ quesdon of trimd
and ertor wo develop 4 suiteble rechnbyue for comparing casa caken et diffzvent cimes aod
et different 2olld and placas. The rachnlqee of comparizoo znd the importance of che wmriogs
chatacterisiles of tha casis wera learosd during the sarting of ce caacs aod themefors che aort-
ing procedurs has been mxplaimsd fiest,

Slee 13 an impottant charactedstls and o the tracka im the field ons can eeaily distinguish
[oart o Five slte clasaed begides dhe wecy amall printa of ecalves, This iz ahour a8 moch ea can
be discingulshed by messuring the width of tha print. The cesrs thameselves could eostly be sep-
acared Ineo glae claeges Later tha slze and dimensions of e cases ware uged vy comparmg the
autline depwings (sea ghe pravious chaprer and chapeess 351 and .61, where a ohole omries ix
discussed], Anocher aspept pf mee, the standard measmooments, wars oot weed oo idenfy tha
casts, but omly apfteranrds to evmluats their mafulness i Sespmaing rhiber.

The type of the mil and the moveoieoe of the animal affect the focw and che size of 1the
cnmt, Within rme set the miyes of the stondord meayucements ey betwesn the caoma and within
oo s=ries che wrigtion is amo larger. [n figure 10.¢ in chaptec [0 cthe woiebility fousd 0 oone
set (4%) and wichin the seties §520) is shown graphicallv. The differences hetwemn che lnrgost
and the amallear veluea jo ons sst may be as much os 10% (6 mm For the oidth of che foar
hoof, 3% mm for the epan, 28 mm for the =ole, etc.) and cha wrimtion in the whoie teries
lies berween 17% snd 0%, For rhe comparigon of individual casts these veluws ore not sy
waeful.

Figure 1.5 ia & ararasgmphic modal aof a yplesl cosr and of typlcal heofs n che mos
commen of noemal pasition, siowing the planss and axea char can be used o describa ixs form.
The arcows iwdicars daviericnz from the oormal pomition. An sabooimal somition of tha oot or
hoofa in the case zen ofran be explaingd by the rerrain or the movomanr of rhe enimal, e in
Jma Sariad thare dfe meca cdistent deaztions g the podicion of the [ewe. [B scma the rand-
versal plana is peoarally aor pacaltal 1o the bodsoncal phkana (ehe Flat backsida of the cest Is
the horfeneal piane). I8 a few serles rhe foor appears o be aither more incllnegd wwards the
fronc hoof, wich rha Eoze parr af the prier bediog deoper or rowerds tha heel o crbar oetise the
fmor shows an ioclimagion tovrarde one af the 3de hegfz or che froane hoof [= abifoad ddeswards
with regpmet v the sgle aod the side boods. These deviatiops from the ooroel podition, prob-
ably caussd by differesnis In gale or jo the way the anitinel puts weaghe o ths ooy, ae mla-
clealy rare and ofren of Nmiced itapottabce Eor che idencificmtion, becawse larger deformbrlons
tan b caused by terradn or movameent abd mask che suppaoted esemonetry of tha fonr.

The peint af the flesble =ola of the oot |5 per very distibetive; i Foro lp [eigely da-
tarcniasd Ly tha mal and the e gf movemeqt, The only usebu oharacktenstic is the mde of
leagel po width. Seqme points havea a ratbec long and necmow form (88w the stpreapbrdogroph of
aL B2 L (series 140) o Fgure 3.23), with & lang TRrrow portion o Eront of the side heafs;
athars are short ded bn:Ia.d, with a :hnrt.,. = e what tnp:rl':rig., Eront Fnrt:im {SEE the= E:t::-'rﬂ:qin'tﬂ—
graghx of caxt JB.1 L (peries B#) in Fgore 3.24],

Cne of the most impersant cherecteristics of che foor is the pesition of che hoafs, with
respect o ome another and o che midline of the fooc. This posdtion l= Fairly comzient, oven
whan the foot is deformed. [t is also one of tes Emw cheractmristics zensrally vieibla in Gad
primea, aod it iz tharefcre of grear imporiance for e Wantification of che less then pesiedt
printa, that form & suberandal pam of the collection.

The froot hoof ranerally mekes an sogle of aboar 459 with the cansverssl plane {See
figure 3.8 and the stcrecphoropraphs of cams 49.7 L {serias 320) in fizggre 2.7 end 34.1 L {aecies
B40% in fijgurs 3.24), det in some gaties this sngle is considarebly emallsr {586 the starsophoto-
graph of cast 78,2 L {sqries 140) in figuee 2.24), in ocbers larger (Sae the swerecphotographs of
pagr 71.3 H (xecies 194) in figurs 3,24 and casrz 263 L (danies 440) snd 2082 Wm:i&u 4400 In
figure 3.14). In mow series che midllog of the Feenr hoaf Bs oeore or le=x in tha sapitral plane,
tur in o Eew 3ariez the franc hoof a3 ffhed owards the alde (See the sterecphoagreph of cast
$8.3 R (eerles 294) in flgure 3.27%.

Tha side hoofz ehow more wveristion in posiden. In mestr zeriss bath =lde boafs li= gpym-
mecrically on eithat side of the mldline of the Faoy (Ses wbe siersophetogmphs of cesty 2742 R
[sesies §%3) in Elpute 3,25, asr 49 (saries 5200 jo figuras 3.2 312, 2,14, caxt 3E.1 [ {series 34}
e cast TAZ L faarjeg 140 in Ikguee 3.24], In others thees ix clear asymouetry, WwWith cna lesl
lying i a differsnr posiclon from cthe orhet {See the srerscphatagraphs nf easis 382 R {pecies
206) in Hlpure 125, casr 713 R [2ecbee 194) o Pigure 3,20, poet 24,3 R (ofriks 4407 apd cosr
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200.5 R [serfas 4440) in figera 3.14), Sometimes there & elso e difference hetween tha righy and
tha lefr Eoot.

The masl cooman at notral positlon of the fde hoof i3 shown In Figme 3.8, The planter
gurfaca of rhe hoof makes an angle of abouc IO wich the trensversal plane. and an angla of
about 737 with the fromtal plape. The wangenc line &t the middle of the pogrerior rim mekaa
an angla af abeyrr 409 wigh the traneverzsl plane. The normal postica of rhe =ide hoofas s beer
demamytrated in the stereophotogragi of ease 2763 R [(oarias 192Y i Dgame 3,25,

In some seties the tang=nt of th& postarioc @dga @6 emaller, and the shie woofs ere poimi-
ing Eorward (Swe the steteophotographa of casc 272 R (series 300) In Elguee 329}, in orthess
it im tacger and the hoofz are peinting tideward or upward (Sae the sterecphovogeaphs of cacra
58,3 B {series 296) i figoce F.25 and cam 713 R (sariee 196) in flgute 3,24, If rhe plancar
surface makes & smeller amgle with the vransversal plane the prints are flar {Ses the aerea-
phorographs of castr 36,1 L {scries 840} in figure 3,24 and 259.1 L {séres 610} in figura 3.26),
if che angle ic larga tha hoofs protrnmde some than wpuasd fteon the plane of be sole (See the
stersophotographe of the caets 58,3 B {oacies 296} m Tigure 325 gnd cast 71,3 R [serieg 194) 3b
figure 3240

The most slgolficant aspect of the posicion of the eide hoots ic the angle with the fronzl
plane, because thic angle le aprarsacly faicly consiant sod weder most circumstances clessly
veble in the priega and caests, In the most commoo o netma] posicon the plentar earfeee,
in garelevler che tip balf, makes an angla of sbout 757 with the lronral plens, which means thet
the planrey surfaces of both sida bonfa comvarge slightly towerd the Eranc ool [Sea the sraran-
poorapraph of cest 2743 R {zarles 192) In figure 2.25). ln some gerims the plentar sucfeces
of ane or both of the heofs comverge moTe eaongly (Sea the mterecphorpprapla of cees F8.1 R
{gerios 294} m figurs 3.25 and saar *1.3 R (sariaz 194) in figura 3.24), {n achar sapfac ghe plana
1at sufaces of the sds hesde are alosst parallal 10 sach ceher or thers san =van be ahght
dJue:gm&E] rcward the Iront Boef (See the stereophoiographs of castx of te=r &% ik figores 3.6,
Y12, L14).

The foem of che hoofz g wyerp watlsbie. Apese from eize the {rmat beols wwey B0otbe ratia
berwean lengrh and width, in the gensral cuclne of rha nail, in the thickness of the dm, in the
devalaproent of the basgl ledpe And the Bde ki, Some shew peculiaritiet ke 2 faint ar norch
in the middle af the rom, wery thipk fide labez, 8 Bollaw plantar sorbace ar asymtndkcey,. Ta
llugirate the difCerwnces aod the e of varlatlon encosnrered, m Frowt besl Crom apeh deries
is shown o apps=ndin 5,

The =ite hoofs thow very much the eams zore of diffarsnces, and diawipgs of 2 sabacrlon
ol theda are afao shown m oappendix A, All dmwogt of 1tba hools are te wize 2o Gased an the
cutlive deawings of the bext coasts fromm each sacins, with the stpocture of the plangar surfaca
shaded The dawimgas are idealised, and mmetime: dewpils were Laben from other catis Genersl-
I lees derall [ visible on one dngle et

HNo twé cagks ace ideoticnl, oot oven those i the mme 3¢ oad meds by the zame foat.
Even betwesn 1wo pood castz of the same foot there are édlways =me differences in mize and
shape end for eorving ic is very important to knpow how the form can be mfluenced by axtecnal
end iotemal faciois. e shmuld be eble 1 =& how the édwsl mighc heye bean deformesd and to
whet dagras the cast skill reflectz the criginal ahepe of the gnimel's foot. Io the fallowing
chaptars & peneral account will ba given e kind of diFferences ther wera noted dus 1o
emvircomental factora, e.g. 80il condition, and e gradual changes i shapa that can be ‘atrib-
uredd o growth and aging or orher factooe that influence e sbape of the 1hind's foor. Some
characearizric seriey will be deseribed in detall

External [acbors thet millossce the shape of v prine &nd the caest ace the &nl - textwre,
compameicn and moistors = and the tppa of miovament of Lthe Gbima] = speed, dlogs, dicestion.
Chergas io shope tekse place in youwnp aedmals theough geoweh, b were 21w fownd 30 (ull-grows
Indiwlduake, apparesily chwsed by shamged I8 bajanee boroesn growth and wesrmg of the Beefs
Cozaslenally injuzist to oo of the hoofs caussd changes in shape,

¥ 12 = Influeess: of the onfl

Eannme sumatks on the influence of the aml] o the pontes have aleeady basn oede o the
chapters an the s=lection and cleanimg of the print {chaprers 327 and 32.3% Here the effects
will b desoribed io mote detail and ilugirared with some charaerarlerle exampbes from the
callastamn

All the best cemts came frem priot: thatr wers made v modst clover soils, os ploces
whepe thare was no litter ar atomes, 4 (e axample of eauwch & cadt i3 shownr in Ffigure 2.9 (Set
42, appies 5207, This i one of the mose perfect casts ewet made wrd it can be asmamed thet
the Eorm of Lthe gest 35 & [wiry prechse copy of the foot of the phinn. Suitebla egils with the
right deprae af plasticity wece anly faond o cerrain plazes and the prodominent epils o the
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Flpine 39 - Stercophategrachs of thres plastarcasis miode in ditferant twpes of doif

A — An unldartifistle cast made In forest =all heawily mixed with g remnins. Sohis of
thit twppe ore SommMae a0 fRE Study  dead odd goad  clear prints ore raecly fownd  fREre

H = & coar (zerips 193] mione o sond efond & riweroonk. Thee hoofd oppeor o D9 rore miod s
and fima Jatid| ot B osean

& = A megr perfact cost {series 5200 moade Jn fime maise clow. Soils with e right degiee of
pletticiby med frac of Nitor and ztones are only fowad in gpartfoular plecss, for instance oroaed
wallgws, seftficks ard gn tha majer trails
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Figure 3.70 = Steregpaofogeapds of Sese pfagrercaszs of the same aalomafl (gerles 36d) made in
coids with g gifferent degree of Firdeeess

A = & cort ogde Jnopgrd chalky 53l aear o softlick. The princ is rery S0 Adlh (he hoofs oro-
erudimg (ide'E Froee fhe plang af e cofe

B = A cnst regoe in mygh szfber sail, The boofs gre in dhe szl position. Whenaver oossible
prints lka this 'wara salacted far coeding

C = A cost mode from a wery desp prind (6 ovory soft soll. The hkaafs profect far fram the plate
o thm sofa gnd are jnoan anosal yerdoe! poclilon
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Memas ware much less auicable For good el clear prines. Thesse daek forezr sollz are fuper-
cbcially heeyily oileed with planr bumws and cowered with a 1hin Jayer of dead |eavea. Thay ape
geoeeally crumby amd rather spongy asd cosrs paken tbere show litile dewil; often aken rbhe
fazm ir blurred becanpe of the patupe of these soils. A cypitsl exsmiple of o chst taken W stch
a soil i5 shown in Figure 3.9 i(set 47, unidentiflizhle]l. Cast of this guelity were penerally unidenc-
ifishle apd were onky made in dusrmutmn when berver priote could not be found

Frnts [eft o the fuprse tand by mejor tivers oppear to he very powl, becauss of ﬂ:lEl
mnilocemity of the sand, Bart gmrall}' the paxkzr tu™ oot ta b= mat czry upefyl, The prints are
difficul: tw clean whhwr. distucking the prmt avd the fine demils do not show o the coares
sentl, Becavae some sand is cemented to tbe plaster the hoods sppear o be much morc messive
o custs mude in =l than on cases mede in finer scils & trpical axampls of & cast mada on o
sandhank ploog the tiver io shown ik Figure 3.9 {Sat 162, seties 195).

The firmness of the el pleys 8n importent rale in the Farm of the print. The firmar ar
harder che s0il the shallewer che princ aod the more the hoofs are foreed inro che sama plana
with 1the sola. Oo raelly hard acils, [ke dried—our clay or ealtecusts ooumd salclicks ooiy e Tips
of the hoofs sre rielhle as shorr crescenc-shapad impriote and the cencrel pen of the sola forme
a shalkew impressicd. Thess prines gee veeloss for idemrificstion, because rhe bass of tha hoofs
are Bl vigibla, The elter the il the moes vefticelly the hoofz aie placed and chae more they
appear w praject from the plane of tha sole. ln fasely flim 2cll the Frone boof has e plamiar
sutfpce o & close 1o hodsonel posician, and the forepact of the aols s flar. Tha sofrer the
gpll, the more the forete hool & pleced o a4 wertical posdolon, &nd ulilmaraly wlecoally sarticad.
In very zofy codls the fedapmtt of the =ole besomes ariongly concam

The plluance of soll [irmoess b9 well demonstrated by the podits shown o Dgore 3,340
mada frat 1wo 2ere found on tha aame axpedition and acgpned 1o the Byme saries {segs 142 apd
T4, zgring 4000, Ceat 1422 R was feumd m othe berd chalky sd] ool ome of vhe safrbcks,
=wawlng & very flar print, with the bools prowrudiog Ltgle ffodm the plane qf e mnke, The
rmiddle pieeure thawe o casr - 1442 R - aof the fagt b nopmal pokiten, no teebst atd moddgrate-
Iy spir goil. The third picture shows 2 cemt — 1844 L - of a ponr rhat wes mede In deep, wet
ard very sofc soil. Hare the hoofs are sricking out very far from the plene of the sole aod ther
are i an umsae] vertical poaition.

Iz figara 3.11 tha three cutline drewings of the =mme caztc are shown superimposed [The
laft fook reversed}l. Apart from the Fact thar the bard @l print iz adlightly Dairower and loogar,
all chree ouckings are very simllar, showlng that the different it of the bowfs are largeiy
compeasaesd Eor when owcline deawings are mede. Io geoeral :Egmm of ourllpe drawimgs allows
for cagler comparison of priee made wdsr differaoc ool cooditions

It will ba clear chat 1hue can heve & preer influence oo the dimemoions of the cedl, ea-
peclally an the width of the peint. Flyno & Abdullah (1983) eepesreed cher reacks made in sall,
mwwddy soll ware slgnificarely larper chan gracks mede on fism geownd, by a3 mwch e 2 o 4
mm. Fer the [dian thine (Ehinocer-s {ndlews) Daozie (1978) repesred differences of up pa 10 oo
{n rha wideh of faorprnee at thine eracked threogh wer and der arsas, Hewsosr, mesgirsamants
taken {rom the same animal's tacks made m bl aod adt el i the Mamas showsd oniv wery
shight differences. This can probabby be axplained by the diffecemt ways of mesgurlng in the
twe Studies. Meeturing the width of the prime between the tps of the hoof: with a2 pic aof
callipera §6 likehyr to reduee the onfloencs of the foil, exespt io extremely wet o dor soik

Citen one of the hoofs is forced inio on wnomtural position by o shome o0 broerooc wder
the foot, Somecimes yary pocolar prints are made, bat it is zreneralby obvicws what hes cawsed
the daformation and these casts do nor pose specisl problesms in ideneificacion. Similarly ovar-
Iapping imprinea of fore aod hindfoot cen creste fromt hoof cests thet sppesr o e umisekly
wida 1o the ceowsal obsarvar.

The [orm of the hoof= e wall az of the whele print 1z Influenced W e firmoese of the
soll. iz eofr, war Soils, tha hoof prlars are considerably narrowssr end hinner, with & sharper
edga. Thiz l= probably the eaulr of & swrkimg acolen wben the foor I8 Ufced from the war soll
and colapss of the poil =ppocially In very desp printa.

The reduckion io size of prints in sofc solls i5 most noticesble in che wideh of the fromt
hoof, where the swariation con be seveml mitfimekres. & good exmmple in illwstreted in fipures
3.9c and 3.l2a, sthawing serecphotopraphs of savera]l castz frowm the zame zer. Cast 4%l L
cliguee 2.128) ix a Lyrpical sxmmple af o pring mede o rather desp and ecft enll, whereas caoe
497 L (figure 3 %) it made by the same foor In Firmer soil. The hoofs of the cast in wer =aft
soil wre slender and sharper thap these [from the flrmer aeil. [0 the owlipe diawinge of these
cadte, showtt in Figure 313, the dlffecance in wideh of ha fioot boof iE spracent (almeac 16
md,

Berause L= width of 1he front boof 1s cne oF the siaodaid meeswrements, a slmple expe-
ciment was carcled oge o demonsieare rhe influenss of tha moil an thie papamerer, & model of
g Ironx hoof was Fashjomed from werd, attachad to a2 pole with a footstep, By smnding o e
fonrstap the hoof mode]l spuld Ba premesed iato tha ooil, and then lifted owt with the pole.
thus EHBEFEHHE. the walk of a thino, Sevecal secies of i.ﬂ'l]:l'rint: wute macda in sitab s pl‘,u.r_.gs. aned
rppts made fram the hest imprints, After drAng Lhe cates wete messymd in the uswal waY.
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The width of tha pceificial froot boof wge B0 mm, The Eimt sdries of cogrd was mode
in rether grv yellow clay, and tha aversge width of tha casts was B8.0R mm {n=5, sd. 1.73).
Ion & sacond sersa made i war sendy clay e evarage widch wea 6444 mm (=14, a.d. 117
The last zeties was mede in rathar dey, bBard sond end the average widch was foodd (o b G2.87
(o=18, sl L.14). The lowest value is all chees zefied was 512 mm, the largest was 73.2 mm.

Evap prnrz made with an obecr =f kmown alze - (he wesdan hWoni - wary comaidersbly in
width . varigtions whleh can be atiribotead e e chorocre: of whe $oi] and prababiy also the
wimal's movemsnts. The printe: mads: in dber soils ars fadirly chars o Qe (+ 2 mm) e the
ariginal boof, buc the coses from =oft soil are parrowsr - somecimes By 1 cm oc mors = than
the ariginal. Ussally the surface of the cast shogs tha miltyps where it was made.

e Y22 R
—=T4q. 2 B
ann=—" 10l & L [roairmc:

3 2 & 1 ' b it 1 Jm

Figure 311 - The zuperimposed owtlins droewings of the same threee oost chown in the steren-
photagraphz in figure 1.10. The large differconces in pasitian of #he hoofs saem in the costs shaow
anly Nttle in the cfine drowings. Differsrces coused oy warklng sof)l conditlons are fargelp
compensated for when mokomy ovtline deawings, moklng comparlson of prinis more eagy
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353 - lnfhesenee of the ypr of morament

The wmoast impoertenc infhoemece on the form ol e princ i that of slope of fhe rerraim.
Thete are clear Jdifierences im the position of the Meofs o relation o the dope. When & rhine &
descandiog the side hoofs are spresd ourward and backward. When it escends the slde heofs are

more wertical, much closar o che sale and more Eorward. The steepar the slope the more
pronounced the effect iz, I'rinem made on level or =lighely sioping terrain zre intermediate. Prives
eh agcending wtacks ate moch perrowar and peinta on dascendisg tracks are widse than thoss on
lenst prousd.

Wher a chle changes dlirection v Itz walk the symetry of the foor can be distored
with the front hoof shlfead in che direction of the coen. Alao the sweed of walklsg isflussces
chae sheps of the pelnt, Moz priog: were talen From fhipas cher apparently waBed ar lsfsure,
but mome were tiken feom pnimads thet wers roneng. In the latier case tha hogly ars more
than wual splaywd sd projecemg, while the =mle is [latter tr éwen concave, probably dus 18
grester progmre oo tiw fook,

] gramples of the mfluences of aoil end movernent mre found in $&t 4%, series 520,
srereephotographs of which are siowm In figures 3.5¢, 3.12 eod 3.14a Cam 497 [fipure 3.9¢),
cne oF the mom pecfece casts aver found, was mode o vary fme plasde clay. Taoc 4593 L
ifipure 3.120) iz a good cast, bt made in sofeer soil, showimp the more prommoed profiles.
Capr 45,2 L {figere 3.11a) was made in wery eofr soil, and shows the prorrwding hoofs end the
slendsr and eberp rimmed appearance of ceets taken lom coo eoft 6ol The frone hoof 06 miso
conalderably oeTrower than i rbe ocher pelnca Casc 45.%F L (figure 3.i2c)] was made i racher
firm =eil, bor oo an accemding xrack. The shocrenlng erd nerrowing of dwe print durlng climbiop
iz chvicue. Cagr 496 R {flpure 3.148) waz made In firm soil, bor oo o left bemt of the trail

Io [guee 313 (b ouchios drawinge of chese came ara ehowne The differapces betwesn
48,7, from Eirm clay, and 4823, from the asfrae acll, ere dight, with oenly s shifc o postion of
the hoofs probably dwe ro 8 meanderisy walk, The cam from verr aoft soll {49.2) s slightly
wider wlth perrower boofs, Towskon caused by wendng {494, In reverse), and the compreesioon
gawsed by climbing (#%.2), are alze raflectad in che oughwe drawings

The type of mommens influencee the print width, Flym & Abdullabh {19837 anphmed =
ml senes of print width mepspraments made wider different cooditions, Tn 2 Lrack =eries o
animals I'q.]'l-:'in: n.phill the width meosiement distcibgiioes teoded 0 be sk=wed (o the :righl:_.
gl wrhem walking dowmhill the dizstribgtigns t=nded o be zhewed o the Bt Simijlar rezoles
wers #w0wn by & meres of printg width mezmrerents made during this stody. Some sxampies eI
shown in able | below. For cach series the mensurements were mode on differsat pams of che
ms Track.

Table 1: InFluence of slope on che width of rhino footpelnes. (gizes o mm)

numbar maan grandard derinrion
reries 158 Amietending 9 el 4.4
horizontal 11 21,3 1.7
ascending 1& 1827 5.3
neri=t 520 &emmd'ini_q 5 17 74
slighady aac. 1B 207 10,5
strongly asc, B0 189.5 15.4
EeTien 1 g ending 10 193 4.9
slightly aac. ] 03,5 13,0
sronzly asc. 10 196.1 10.9

Dpacendiog tmacks are siightly wider than horisontel or geoending trosks on a slight
glopa, and climbiog tracks are considerably norzower This s cleazly visible, slse in the Field,
gnd Iz explalned by che yacying durden oo the hoofs, that farcss chem apart ™ descent and imen
s more Torward aod inward position for sscent. Far teack measuresmeocs one should chersfore
ealect level or pently Sloping terraim iF possthle. For ohoice oo tracks showld e casted or
mesared on Gbopee stesper Then abmat 10 degréck,




Figure 3,13 - Sinregphologrophs of Ihree plostecgass of the some avmal, shawleg differences
in sizz amd chope ottribubgbis o differencés in sodl and mavemadt. The stareophotogrophs |t
the flgurss L8c ard Li4c are part of this serles (Serles 5290

A - 4 cpst made in wery soft sodl, showing the typical form with outstdnding heold thgt ars
rmarrow and Forp-rimmed. The profilss of dhe hoofs ara oftoe seredfabla in these cosis

B - A cost mode i 50’ soll, showdng o pronounged oF sharp gproflle, haf o oo lesser axtent
than iR the photagraph adove. This 1s o good cosis showdag most charngcterlspics

C - A past maode Inorether firm soll feoam g peint in an aeceading $rock. Tie shordenipg  dand
rmerrowing of the foat whlle cfimbing is clearly wfsibie
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Flowe 3,13 - The oatline drawlngs of the somc casts shown in the stersoghotographe of figure
2.9, 507 and 3.Tda, AN costs are from the some trock, showing differences covsca by osofl
ond moversent, The differences betwesn e lower three profiles, made v soils of warping
prasdic/ty gre sfang, the gne mads 0 ovory softoeodd (19,20 15 sliohtly wider with pareowsr heofs,
The horsion pecauss of the turn i the trail (4LE) ond the compression of the foot sdhile ofimb-
imy {40,3f gre clearly visibie én e odffins drowings oo




1.54 - Cradunl changms in =mice wwl shape

The changes n size sod shepe of the fontitint of the soowing call are dlzouesed o chap-
er 4.1. Here tha changas thet wers observed m the foetprned of full-grown chinen will he
analyssd. From the begioning it was anmcipoced thot coctain chapges might occur. 'The [nem of
the hoof Lo cha zasole of its growtk and the fote of wearing down throegh cimeacr with tha
ground. When both counceractiog forces ars coosteor the cesulting thape of the hoaf will e be
cenctant, bimw whan cthey are not conocant, changes in shape can be sxpected, The groweh of Che
howf wlil be lofluesced by tha copdition of tha animel, and wear will be influsteced by Zround
condlebons and by cthe actidyy pattern of the thina. Although ic wes axpecced chac che shape of
the foor of full-grown rhioos wouwld reameln essancizlly the same awer P:Ea relotively shozx pedod
of the study, changes im certain aspecis of the print wers ancicipaced and during he final ectt-
lng |t bacame abwious ghae this was =a,

LSuch changes are bewt illwpimbed o ==ries 43, on of cha [emales theat awrsssed 2 call In
chet norchero corner of the swdy aree. Fram this thine seveind complece ==ts, with geoeially
good cascs, were availeble and ideorificotion was aided by the presence of o calf from che 7th
cill the [Och ewpasdition Two sors, chat undousbeedby balmmegsd o this series, ware found from
bafote tha calf waz bom. AW mararial umtll the 10ch axpadition wea wary uniform amd showsd
sevaral cypice! featgras, esiablishing che apimal's ldearty bevond doubt. DBur inicially it soemed
we had no cases from chis female afcer the 11th expodition, when bhar mfant had become inda-
petent. Good rhion priote wers Found Iaker W the same arsa, vizcually on the same trail leeding
north from the ealtlick ax camp Uning, bur they eeemed sufficiently diffecent co be clazwfisd
aa gnothar rhoo.

Chooer axaminarins roveslad hay ehafs wers ceal dlffarapces (the caxarn warea of  such
qualley har tha differences could moxr be explained acherwised, bur rhar they wara caused by
only ane parameies, the lengrh amd foren of the de hoofs. B all other aspeces [owerall =lee,
freme hool, the rather pecullar poasiclen af the glde hoalz) theay pere idenrioal 'apd it cesmsd
Lkwly rhat they werd mads by the sme femads;, bot that the length and form of the sde heods
had chanped mver the cours= of time, When the shape of the side hools in the oldar =t was
sowdied oeare cartefolly, it wat PBound that the leygpth af b hoofs showed 3 gradoal padue pem
v fgngth Trem one eepedition yo the osxt and the leter serias war merety @ cootimtion of
thit procesd - [¢ wos thergfore concluded thar the grelfier end the later sats were made by tha
mme rhinocercs, and both sriza were merged.

Tn Eigure 3.15 the optlines of the best side hoofs from esch ot ars piccared, The el
foot primts wora chosén becauese they Torm g mocg compbete sequence of good cases, 1§ 09 clews
frocn the figurg that the letersl boof shows morkedt changes in shape, while che medign boof
remains more or less constent. In che earllam setx che tateral boof 15 long amd hes o wary wde
Hy, becoming mote triangalar oo che 9ch and 1tth expedition eod shorcer and broadar ine the
bater wxpaditions. It sppsars that it become= more rounded apain in the 160 expeditics. In
Nigores 2.19b and 3.14c g stereophoropmph of an early prioe of sariee 44 (16,3 L, sxpedition 4},
end cne &F the Ieter cesta of this sories {200.2 L, expedicion 137 ste showm.

Serigs 440 is by far e best documented setles n which an apparent chenge In shepa has
taken place, bux it wes alss Fourdd io other series. [n series 158 a wery lezge change Ln che
Isngeh of the. gide hoofs waa foumd, i the lateral as wel 33 the medlan baof. 4 similac effect
e noead in sanioe 294, bur only in ane haof. Pelars bedanging o Barh serles wars saly feund
ar bnp wmrerweld. Some of the tequamtes of ssde hoof poofiles ace sbown in Fipora 1,16, Al show
an airrama shortening o the fenpth of the bocofe. In e right foot of =arima 158 the rig of the
laceral hoof has apparently bhooken off. This i3 alm wside on the other casis of this et Most
of these casrs weee kept it sepnraie seties wotil gond proof of the ooourrence of chenges in osign
In elde ook was foemd dn fadex 490, Then these pther casrs ware clpg re-expminsd and ceveril
problems of idennification could te cisared op.

lojutaes to the hoof were found rslatively sekdom. lo series 150 che Jefr foot shows &
porch it the postetior tim al boch the nide boofs From the 10th espedition. [0 subesquenc sxpe-
dicfon: chis deswsdoped joto o ctreight ar elightly hellew section in the edga, bot oo the 14tk
expadition the edge agaia showed the wusl corve. Sequences of profilea of sstias 135 are dhown
im figura 3.L7. Similar nocches weare feen mozakie of che hoofe fram the Bopor Musaum. One ol
the calves bhad a large <umk, the medisn guartzr. of ctha front hoof beoken off when Lo was
about 6 monthy ol On ehe next expedition, abour chree moanthe lacer, chis injury was il
faingly vigible as & [lattened oFf patt of the tim, buc cwo owanths lacer the Eeoot hoef haet o
normal rousded Frn!il&,

For compatizea do Elgure 3,17 (Jower 1ow) an arrongement of dide hoof profilea of all the
cads g et 49 is inglwded, demonstteting oocs more che veriebilty v cases fram che same
hoof, Al leteral Bools, of buth |efc and ight foor, are plocurad (Those of ehe right faoe are
teversad Eor compatigon), The curwe of the edge iz vacr similar o moer diawings, axcepr for he
bowar pam of the bhoof, The base of tho hoof i3 wewslly leas well preserved im che print, and chie
par: i3 mers flaxdble, The chin odgo o the hoef ia wsually feitly consiaot, hur the baasl pamn
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vAEries @ curve and lengeh. [moessr 49,2 the basal ledpe gppears ta Be muth highar, bie thar s
probakly an error, becauss the ledge i haedly disibie 0 the cest (See figure 3.12p). Alwe the
profiles of 491 and 484 are diffarem;, Cear 481 hea o livtle point near the bip pnd 49,4 43
longer aad moee Toewardly curved, BEoch abecrmtions are cawsasd by o locward d7ag of the Toot
Feom the place of rezt. Thic t3 falrly eommoon and the bBoofs cet s furrow in the soib, rhar s
alee Hiled wich plasrer durkng the casting. The clp wnd the anterior 2dge of the side hoofe are
thery often oot clemily w=ible, capsmg abetrations in the opklima drewings as demonsccared hara.

Becacre mubstantial changex m shape of the side heofs are sppacently not wmmel, seguan-
ces of side hoof prolibes were also made for sate of the better series thas did nor show <leas
chanyss. Two of thec= oré phown @ figere 3,12 (gorigs 520 mnd &10), Series 520 was found 1o
thow & tlight shortening of the side hoofs, and gt one stege of the asoicing procass thie Ted
ko the splitting wp of this series (== chapter 341} [ =ries Hi0 na change in lenpch can be
d-:tcctngf but it eppears char ebe profile i= more trisngular io tha older csscs end more rounded
in tha inrer satx,

A Few of 1be owrllees o mor fiz wery well in tbhe zeries, o series 520 casc 663 is looper
and cpst 120 shorter thas the refe. Both ore cast frpen old packs, cagy 662 made in raghe:
moist soil apd the tip of the hoof is Dot venr well preserved, Cost 120 was mads in hard el
and pequired much cleaning and restorarion hefore the cascimg, and the (ip of 1the bool was
prebably not clwened out sufficesotly. o esties &10 casc TR.L js Tongar with a brogder tip. bur
thiz hoaf is A dowbls print with parts of tha print of rhe forafoor alwe presensd eod i ix dilli-
cult to a8t whera che fip of tha hindfoor boof should b kecared.

[t seems thot laree ¢hanges take place mly in the @wde hoofs of some of the iwkividwals,
Tn ma smyied Was m notpble chapge obzprmd in tha Hre or sbape of the Foont hoof. It also
Riyenrs fbet changes in thpa of side hools are twre comitom o femelds than mekes, ewd ware
mever peen it the trecks of young or pub-ndults, Sweh chenpar might be related w0 pregnency,
bectuoe both 22rigs £ (figure 3.15) and 158 [flgure 3.16) EBave the loogest Boofi Beforc binth
or when the calf iz still young and much shotter hools by the time the vounp is independanc
and in sertes 440 v sesms that the boofs sre agein s hitthe looper Imter. The jemalmc hawm dif-
ferant raoges when they are with g calf and probably their actisity patterm in aleo different
then {see chapter 5.1.1); this coold shift the balatce b#tween growth and wear nf tha hoofe

The climers prcbably &lse plaps an lopormane ole | rhe trends Lo boof ehaps describad
gbove. Ut 13 well-dmowno thar the growch snd rexiliancy of the bomse's hoof is zreatly mEencad
by molgrvre. o8 moisx climarte, whao the grownd e eoft and muddy, tha hoofe appear o grow
mate rapddly, but they ales becoms weaker, more pliable and leze elastic than normel, and
they emd o lope their moat efficient shapa. The moisturs causes the bom tubulss to docsen and
the bood [ eubject o Injury. Al cha type of food avallable 1o tha barze 12 Imown o eEluance
the quaklcy of che bom end dwa the shape af the hoofs (Emery, siller & Yan Hooosen, 1477

The amowunt of ralofall and tha durarion of che dry parlods wasies coomiderably froon year
o Peal i oche uoyng Leuser Arsas. o game peaee the zoil wli] prabably never dey ooy, b othars
the soil coo b= div and hapd bor 2 [2w mootht 4t 2 tieas. The wery long =de bhoofs wers ooly
fhangd n the Lirst ball ol the study, hui ninee detailed weniber rescards are oL availeble, no
correlation cam be made=, In ti'u.- first half of the r.'l;utl}l there was ﬂEri:ihl],r Micvee  LAin duri:n.g_ Lthe
axpaditiong than M the s=ecnd Hall, ot ghat ooald b somcjdeoce. Eainfell o Keppmbe wos
fairly high in 1974 (c.a 2450 mm) and 1975 (3571 mm, 221 rain deys), sboot averags in 1976
(3263 mm, 211 rebo deys), 1977 (3199 mom, 212 min days] and 1976 (3126 mm, 193 rain dars)
and low in 197% (1980 mm, 2 daws). [t could be that the occurrence of excesdvely bng sds
boafe ig caused by B predonged pericd of aninierrupted et eoll comditione io 1974 and 1FT.




Figur= 3.7 - Stercophnbogrophbs of slostercosty

A - A cast made on g left bend af Mie heap, showing dlgioetlan of the faat. This fs o rather
excdptiangl cast, Adrtally forsian fF mach (25 abwiovs (feries 530)

B - 4 cast of or early print af zeries 340, showing lang od sfender brooo-timped side fmafs.
Compora with the phitoqroph below

C - A cart af 2 [oter grint of the smhe fecies 340, Wifh moch sherfer tricmgerior heofs. Comparse
wiltt th= figure gbeve. From the peried fn Betwean o saries of costs iz ovoilohle, showing =
armioal Amge from the lang gnd sferrdsr boofs 1o the sherfer friongolor type (see figurs 3,751
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Figgre 3.1F = Chronclogicn' series of side haal profiler af the left foo! eosic of erigs 8848,
Al medion hoof orofilss ore eery sfeilar, Bot the lotenal foaf shews o morked ehonge in shaees,
From [u,rrg brpud—tﬁppeﬂ' 1o short trr'un_guln:n' and Jafse Sgein seamewbs! fonger, 0 ooll ooker axbepls
the coxts ore fdaptical amd were cerioinly reode by the fohe onimpl, Stereophotogesghz of the
errts 2607 ond 200 are shawn 5 figure 3,719
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Figure 3.6 - Chromolpgicol serias of =ids bodl proFilas shawimg extrdmre Shangds R shope with
tima, [0 forieg {58 the shorteming of the side heofs acourped i ol hoofs, in serips 276 only
in e foteeal hoof of the left foct. Tha tip of the laearal hoof of the flght (oot of sares [56
ho3 appasttiy droken off shartly oefore the thied expealtion
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Flgpre 137 - Chranalagica’ serted of side hool profites of serfes 155, showlng o chamge 1 shope
carzed by am injury P e hoofs, A conspicuous hodch fE o wistble In the rim oof both gide hoofs
of (ke ft Teol durlng the fonth expedillon. I subgeciend expedifions it 15 graduoily worn Swny,
THE [Zwer row shows ol (eteed! Kool orofiles of cef £5 Ffar camparison. AJl casts werd mote
of mm trock, demonstrotiag the variobility of the prefiies o costs wade of the some Faotl.
Starmophbotoprophs ol mort of theem costs drm stowe fr Freereds 229e, 312 ond’ J.¥9a. The mojor
diffarenies between the profiigy orn be exploined by imperfecifons 0 the costs
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Flowre 118 - Chromologicol serfes of side haof 2reiflles of twa sorles #het did not shaw ¢ lorge
change /M shape. (R serfes 520 thers appesrs to be o zlgat shartenfey of the hoefs { Thiz Jed
inftlally ta ¢ =piftding of this sarles - wee chaster 3.6.1), and In Zapi=e G100 tA= hasf appears
o be more [elangoula v (the earler and more rouoded g Ehe  laber casks, The rew gherrpny
profifes are couged by imperfeciionz In the goTes
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3.6 - Ao illuatracive szxample

361 - Farmaticon of st asesspilacy srioee

Sowe pepects of what hes begn wiitten in the previcus pages will be illustrated hare
wicth & deserdprlon of the process of farmation of onk strjes, The ==locted mries — 520 - i
ana of the largesr apd most complets series svailable. A oambzr of sterepphotopaph: of casts
Irom thiy serigs are wsed For illuscrarion m the previoes chapters, In this and che following
chaprat the Tormeation of this todel series B described and compared wich several other cecies,
o lbhgrrone 1he Aastwee of the diffwrences.

Fhioe 530 hat bean found on ol expaditionz, with the exceptien of tha 3¢d and §th, in
the arpn east of Cemp Acch, The animei's footpliots ware called "equare" beceusa of the sgquar-
ih form of the foot and the front hoof [sec the stercophotopmphs of sac 49 o fignoas 3.9c,
3,12, 3.14a) and mitAmdy in the sary stapes of the stady these castc were TRcopDised &5 being
diztinet amd probebly mede by one snd the sama thino. They were sfiem recopnisables in the
figld, mauirly becawsa of the parsllal o even alightly divergog pemivem of b side Boeds, a
comparaclvely rare pbenmmenasn. The cests were eesily ploked our doring the presslectioon and
duting the sorriop process this setles bes been laid out many dmes for comparksos with olher
qeries mr e check the bomaogenity of the parfas. Bocaups thiz seotles iz 26 well repressted n
che collesselomy and eracke weres olpem Jownd in differesn places dupng o= expedition, the poss-
bllity of mors tan one thinoe with slmler prls could oor be peled oo, Therabore thiz a=ries
waz eerutlnlzed for slight diffetemces borwesn the de1d thay weoald w2y the ssparetion into W
et mare differant zeries

The onip differances thar covld be found wers alighy differssses iy the pofitioon ond the
length of the sndes hoofs, and in the wiith pf the front bhoof., Basmed oo rhese differooces mx
ave wag= three different sevies were made, One sobezerjee (A) bad @thec [ong and thick and
tl'lgh.'l]].' diﬂ‘_-rg'i.na tide boofs mod Inrg_: ﬂ"u.l!.:riah front hogf, The s=capd mb-geries [E}l djffgred
it h.l;'lihg slighthy thorter side bhocts, that -were le=ss diuttging and mara peraflsl to ezch othar,
The thitd sub=serics [T} had o nerower and less square fromt boof, amd concoined moer of the
sets The ranges of all chres sob-acrics were completsiy ovedlapping,

The differsnces betwesn the series wers 5o slight thar it was often difficult o essign &
gt to one af them, and o some cesas that was oven impoesible. Thiz iz ilhestretad @ figure
3.19, that shews cutline diawingz of the best caere, three of each sub-sertes The solid libes are
from meclist zocs of the sub-seriez &, the kog dashes are from lecet sars of he sub-zeries B,
god the emall dashes zre from castz of the sub-saries C. Apatt Erom the zlUghthe grearar langth
of the side hoofs in sub-ooriss A, che outlines arm very similar io sze and shape, 'With nersas.
ing irmight miee the inllusnte ol aoi] and mdvement on the prings, and pfter the atwdy of pthe:
gerias bad eheavn bt the bangib of boole can change i the courss pf time, & 1erdsion was
needed. The setles were ladd out oace moce and cadld and owtliee drawings were compared
Bgain.

It wen foundd thar diffetences in legth ol side bogfs de exist, bu the longer hoofs are
found oaly in the older satz, snd the latér sete do not Show o differense In xds hool iength
berzaen the sub-saclea. The diffarances io pomidon of the side hoofy are = slight that chay ars
often Jess than the varierioo thet i= found betwesn cests of oop set, and the differences o
width of the front heofs ere aiso pot zignificant. Al cests wijth o omrrpw Eront hoof were obwis
ously made 1w rather gofe soil, which scoownta for cho reduced width (soo chaptar 3.5.7). Thers.
Fore it was concheded rhar af]l setz were probably made by ooe hincccros mnd the chiec serics
were merged inco gerles 520, in which the side hoofs show a soall 1educticn in kength throughoot
the srudy Csee flgure 316}

in Fgume 3.0 tha amoubt of wrdaciph ey w84 fimind i the outline deawinga of sares
Si0 31 lhestcated. v the Jower drawing e oustimes, sihout the plantac kedges afad the hasad
Yine, of the ven bese casic of the balt foor are superbmposed, o ther chey show the most
complate svarlap. The sorline of the Etemc hoof was placed s the fame posaltlon and e outline
mtated prowhd chen poditict dacil the basc oveclap of the mde hoofz mas actainesd. The laft fodot
ceots Wera choosen begeuse lb eome serz dew ars berper erd more complste than e righc Foox
casiz In the uwpper figure the ouline of dw bese casc (cast 49.7 L) i3 deawn with ebe rips of
the boofs from abl 37 coroplece left foor prines Lo cha series (the dotel. They rare superimpossd
in tha pame way Az the selinee in the bower drawing.

From this figura it wil]l be elesc that there s considerabla varigtion in tha posivien of the
nde boods, as has been explainsd &lresady in cheprers 3.1.2 eod 2.5.3, probebly cewssd largely by
eabtrmal Forees. Bur the veriacioo in the dicecclon of ehe benprh of che boof ie relatively =omall,
compared t5 the variabien 8 the diresvion perpandicular e che lenpth axds. Mozt dore are -
coked i@ o mots o less crescedteshoped areg, § = € cemtimerres Joog apd 1 - 2 oontimatcss
wide, The sheded ares in the vpper figuw owers 50 % of che wgo thay are closeel 1o the middle
or medin] exix of the whole group of dotk, The outloee and the shaded area ate shows also o
thae Tigarer .21 tu 3,23, where this senes s compared wich other geries,
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Flgure 3,19 - Supsilmmosed ordline drowings of tee three sub=sarles that were nitially  formed
from the rasts thad weors (ofer grouped o zoroe 52, This J= the lorgest crd momt complads
serigd ond wol ofioges o a mpdel series fmocaplonr ke diffarences that ealst betweatr the oif—
ferent seried of coprd, The aaly differsnce betwses the three aob-saries was a slight difference
il e Jepurh of the side hopfs (see olsg rigors 3.03], Lates b dIfferencesd wers jownd Eo D
iearsiftent ond mogt Ieely sooged by o gradual Shoefening of the hoofz [zee also chopter 5.0,
el Qi Casls Al melrQed [ld Snl ierlas

162 - Campariaoe with aiboy mpies

Te Uhgrrare the natups of the diffarences found Totwesn the s2zizs, the model gerlsp 520
is compared with thos ey with which it has a =eperficial rassmblance, and with those maries
titat hpve an owmdepping moge in the sudy erex. The comparisas of the ouclive doawings is
illustruged i the figures 3,21 to 328 wherg the ocutling of the Lost cast nf series 320 {thg thin
live) 3x cverlsid oAth the cutling of tha bost cast af rhe comparerd saries {the Bnld line) The
saded grea covers the middle Malf of the positionz of the tips of the sida bowfa, ea in figure
3.2, of series T20. The dots represenc the positions of che tips of the side boofa of the other
DETrEd,

Figure 3.1t abows tha catling of asries 310 im comparieem with three ssries het show e
saupecligial resecblance to the model series, In tha farm snd pogicion of the hoofa. Seriaa 191 is
the mosc similas series aod che princs appear idanclcaf on firsr sight. The Frone hoof i@ very
similar, racher thick rimmed, sguacish, withour thickered bbes or ladges, and akso the foam of
the side hanfs is very similar, The outlinee ehown in figure 3.21 do oot show any clear difler-
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Figure 320 - Jutllne grawings of the modal =ari=c 5206, ps wced for comparison with cther zeries,
Tha fower figure shows the cupcrimposcd outling drowings of the 1] best coxts of e zerics,
Tha difforspces within one sepics ore majnly jn the pbsition of the side hoots, cowsed by Extarea)
forces (2ee chapter 3.5). Slmller picturcs were abtoined gwring #he process of sorting By supsr-
Impasig the outline deowings an o llgnt foble. Smell series of outdfne drawings courd oasiey
be rompersd (o 2h)S manner,

The upper fipure shows the campoene cuthine drowimg af ssries RF0, with the outllne of the hosd
casts mand (ke hps of the hoofs of the other costs, thot were rrode to illustrate tha diferes o
betwesn Bhe waPidws $8clas, 45 Sescrpad Mn ochaprer 35,20 The same flgore 13 shawn  fogethar
with the campousd outline of cther serles in the flgures 32T o 135
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ence. The lafr side boof appenrs oo be much broader in secies 191, bur thet 5 enly = in thia
cagt, and k3 most lkely an aberration. The ooly coosisten: poinc of difference betwsen b (wa
teciaz (2 the pasizica of the medlan oide basf, chat ie parallel o slightly Jdiverging in series 510
[see the seareophomarzphs of sac 42 in figueas 3.9, 3.12, 3.14) and thet is in the mors rgrmai
corvergiog peeitica ih sedes 191 {3se 1he eterecphocoeraph of cast 35.1 L in Eguare 32461 A
diffmreoce like this cannot be sesn on the cutline drawings, bur It ls clearly vizible on the casts,
arem oo the poot ones,

Itr the mulgiple apalwsis of arieoce gf the srandard measurements (ses chepter 10) thess
sarizs were foond ta he signifjcantby dilfarent in the wideh of the Feonc hoof oniy (Series 520
myi 7350 ad 2.4 Serigs 191: mx 750 ad t.34). Aoother ewdicetion thae thesa serles are made by
difforent thiose ix their dSeidbution o eche findd Secie: 320 0 lound In the oorchmen half of che
crady pres, whils 191 i found in che southerms pace, and baewess thess rwo diserlburion cancres
ﬂlirﬂ} iz o distancs of three kilbbmeores whets tracks of chid ope were néver foond (e chaprer
30 I 3

Sariee 192 waz found onbr aromd the Pinvs saltlicks, mnd is <leacky diffesant Erom secies
123 in the position of the szide hools, which are converying, and by thee farml and width af e
frane hoof {eaa the sterecphotegraph of cast 276.3 R in fgure 3.250). The freot hoof i clsarky
brogdet (mx 7B.9 ad L.5) amd oviwch more tounded in shape. Saries 198 shows more resemhblance
with series 191, and alen rheir renges ale overlapping, makiog it difficulr wo sepesete the cwa, I
iz pnly the shape and the wideh of the froar hoef {cha differsnse was foumd to be sigwifieome}
tog=ther with 4 mote diverging position of the lareml gida hoof on the lefr foot that Baa led Lo
asepatatica of these twa sarims.

The thicd series chal shows awoe rgemblonce 8 gensral appearances o0 aerles I3, is
=it 380, Louowd in phe exizesie tosth of the 2esdy adea. The foont hoofs are Bmilar, buc cha
pricts a1 much smaller, which i3 algy claacks ghown m the ogtline drawinge (zee also che
sterecphtograph of cpst 155 Loin figure 3.26b), Differsnces bexween these rwo series are clear
end unmistmkeable, These series dif¥sr dignificantly ™ B span ol rhe prine [gecles 5200 mx
%02 sd 9.7, 3o 3840k mx 305 5d d.8),

Six other seres have 2 range that oveclaps wich the range of meode] 2eres 320, The our-
limes of theze zaries wie shown i the figores 3.22 mod 323, In geners] those secies a adl
clagriv diffecent from series 320, snd thiz showa I the outline drawings. Series 10 i much
largar in ell ezpacts {zignificant diffarences in all standard measurements), with wecr Elat hoods
[2ae the starcophorographs of case 259.1 L In Figura 3.24c). Serles 110 has a smaller widih [not
gignificenr), bux a pecublar and remarkably large frone hoof (mx 43 =1 2.5, See the stemeophoco-
geeph of casr 198.1 L im Ffigure 3.27a), which dizringuishas it from all ochar eeries. Sarien 4460
haa wida apd [lar peot=, cesambling s6nes 610, bae with rmech amallar frant aod sda hoofe
[fromx boof mx 500 =d 1.9. Zea tha zoeceepholographe of the tases Erom sar 142 and 144 In
figure 5.100. The diffarences with the model zedes are clesr {(sgnlficanth differing Ln the width
of the front hooE], ber the disciociicn herween whiz 2odes and wthe orhar series thae have small
haofe 1a much leas clsar,

Leries 190 haa 4 much smallaer Feang ool (s Y0 =1 1,1 } thap aeries 520, bup radembles
thid gatles in the fora pnd ehe posatlea of che Boolfy, (o d9ize 3t resembled eces 460, boy cgo ha
digtingulshed on e form of the tront hool, which is sguarish in form (especnally on the cigha
foar) and in the posltion oFf the fide boofs. m sgries 460 the lateral side bood Iy sreengiy cons
vgrgent, while in serdes 179 it is nloost pamtlel. The width of whe print wes foond oo be sig-
nificantly differant (series #60: mx 206,7 sd 10.7, Series 19% mx 231 =d 9,70

The ==cies 140 and 148 are both clearly differsnt in =ize From eeries 520 {ses the stereg-
photogaphs of caxts 762 L in figare 3,245 and M0.L L o Figuea 3.27h), but thasa amall prints
ore difficudlt to separatc becouss they show faw specinl characteriskics. Small differemces in
sinpe and posidon of the hoofs are ofren the goly cheraccarlotics awmileble for disciogpoishing
betwesn indivichoals, Tha seriss 14¢ and 146 can ool be separated wich difficulty, on che fronc
bogt, whivh is slighcly broader and shocker, mors coweded and wich 8 hollaw plencer surface in
sories 143 (Tha Eront hoofs diffar significancly in width. Series 140 mx &§ ad L.9. Sarias 144:
mx 8.2 = 2.1). For thwe rear thay are dmller. Tha tangee of these cwo eariaz are adpoining, but
o0 two gocasions rracks of borth series were lound far apart, while in tha area In becwadn no
racks of this oype ware found, apather indlcatkon that there are ldead rwo thinos wlih almos
idaatical faorprinro.

(Figqure 1.47 = continsgdl

Huat s Cleprty brooder ond morg mm"e" [zee stermmaphatagroph 3250 and the {rant hoof draw-
dmgs AT oapgamdie AL Series 1M oand 192 ara foued in e some gres grd gre difficelt o Separ-
ata. Thap can b= distiRguished anly an the jize and shape of the Frodr baaf ong an e ofFferant
positian of one of the sfde foofs

borjas 880 - The front koof and genessl appearoncs are similes fe series 530 et A8 coagif
it this serims ore lsorly much smadlar [see steresphofegroph 3 26b)




6l

— T —
n 1 H 1 = 3 v ] If >

Frgmpe 321 ~ Compariszon of model serfgs 520 with three ather series that ore swperficially simi-
Ier in form, Compoee alsa the st=respbofogeaphs of serms 520 06 figuree 3.39c ond thoge o the
Figuras 3.25 and 337

Serlss 10! - This serles i most similer 1o serie: 520, and the fudline drowings show no consis-
TenT differences. But o the pasition of e side hpofs thep clegrely e, o s=ries £20 the
plantar swrfocec of the slaa hosfc opre siiphtly Jdiverging, wWile Che sidr Boois /it oserias 15T are
n the stondard pocition (sse the stereophetugroph o figuee 3.260), Borh series were also Toosd
'n diffaraent areas

Serics 183 - BDMfers fram serles 520 Mn the pasitian of e site heofs and in the Trant hosf,
- [contimred Doposite page)
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Figure 322 - {omparison of model serizs 520 with three other Serfes that e overiipping
ronges, Seezurm the  stermophotodrms of series 520 T fiqura 3.9c ong (Rode i (MR Figuides
JudE grid J.2T

LerjEs G140 - moeh (eegar than seslas G20 % AN Japeot: Y wiER flat gurstanding slde Noaofs
Tsee siersophateoraph J.26c) '

Serigy T8 = & geriss with ap extrsmsiy 'zrge frodt hoed dzse the frant heof drowing in oggem-
iz A and sterseohodngroph 3,274)

Saries 960 - A& Mouch sPgller frodd beof nnd Flot artsbosding side Poofs (see the steraaphoto-
graphs 1 fiqure J.000 0 genaral aeposronce this sories rassmbles serlas &M, bur the front
ghd slae haof's are much smaller
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Frpare 3.23 - Comparizan of moded serdes 520 with theee ather ferics that hoee overlopplng
relsh, Compare also the stersophotogrophs of series 520 18 (Tqurs 3.9¢ opd fhoce dn the floures
3,26 and 32V

Leriet [99 = This series iz rother similgr fn form gna pegitien ef the Beofs, bl 1he front boof
= Mmook smnller (o stereaphoragraph of this series is not aveifabie]. foosire thic carfes reserdls
gerigt REQ (figure 3.27), but chey €O be seporoted on the farm oef the jrekt hoof ond on the
poegidiont af ph= side hoars

B=riep (90 o fm o)) aspest: mich Emalier than seeles 530 fses sterecphodograck J24a)

Teries 190 = fn gl gipects mech smaller thon seres 520 (zee sreresphologeaph 32705 The smalf
Prinis ke thoss aof series 140 and 146 gre ATfficul? to separate becacse they ok clegr distine-
tive Sharocteritkize, There ore anmly =mal! difierepces in tne shope ef the rend heg! ond o
the position of *he side ool




Figure 1.2 - Ttereoppotographs of ploastercosty, Wloscroting different shopes wod sifes

A - Serigr 0. & oot with o refotmly Jong and sarrow Stofe, ettt O fong and glandar portion
beforg the side Boofs. THe frane koof is in 0 mons koroadal positicr Heas 5 goemad, The slde
hoafs #re im o syremstrical position with respact ta ohe midlina

B - Jeres B0, A food with g refebively sort and brood sole with ¢ shori fapering gorifion
befwe the cide hoofs. The feant kool /2 Ja the maeml pesitlph, mokit an asgle of obout 459
with the irarsvarsal plane. The sfde boofs are It ¢ spmimgdricnl posfiion wiihn respact to fRe
midline, bat tkey are more Incflnsd towards the temtsversal or Rirlzanigl plans than s agemae!

C - Series 796, A foot with ke front fgof more varticod thon is normaof, making an angle of
mMose than 45% wlth the teonswerse)l plane. The side boofs are aspmmstricolly positionsd  with
resgect io tRe midling, thay dre @ pR wnosogl yerfical pesition ang the ofgnior surfoces comerge
strangry towards the frant Aaal
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Fiqure 145 - Stercaphatogrophs of plostercosts. NWustracimy diffzrznt shopes and sipes

A - Eeries J7E. A foot haof strongly tilted towards the side. The side noots ara in o osym-
matricgl position with respact bo e midline, they ara more vertically plocad than = mermgl
ond the plancar sarfoc4as ~onvarge strongly towards cha frand hoof

B - Saries '19?'. A ool tAdT In O ameests sames clofest o Che smendord or dverade rhing rad.
The Roofs wre (n bhe dormgl pogition ol thers gre oo pecufiaritiss 7 form or shope, This cost
wWas wsed as a stardara I"r:l."' .:ampcrrim wilh alher ¢oscs

C - Serree JOO. A foot with tha zide hoofr poirfing mosse farwdrs phae (5 Ufua), The Sogql (edges
of the side hoofs are extremady thizk, TRis iz ene o} the megl Jistinct serizs and eoaily receg-
nizeble from the ecoits oz wafll as @ (e Dribts in the field
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Figiyre 7,26 - St=rasphatajrashe of plastessasts far 2ampariean Wih the model ceeies 520, Jom-
pare with the sterscohodogroph of series 520 i Figure X.2c gnd jee alzo ihe autline drawings
i the figures 127 fe 3,17

A - Farfas TIT, ONffer: from series 520 mainiy oo fhe poasitlon of che fide foafs. The olonkor
.;urr-:ceﬁ- of Bre side Mepds of this fetles aee @imost pargllel, gnd p serdes 520 theyp clearly
ey

B - Serlas HF0, fn ogenerd! oppegrancs mreber sfijlaor to saries 520, bet with o diffarane Frood
haaf amd muck seraller span

C = Series BI0, (0 al ospecls lgrger chae serigs 520, with chargcearistic flat outstanding side
Mars, THIZ stie wds oolied 'Flotfooe’, in general appearonce this saries (s very similfar o serfes
840 Lgaa Flagry 3.74b), which is smalier in the width apd length of the print, Both zerigs poufd
wtiy be smooroted gfrer ching 830 v fownd with a ealf
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Fipire 327 - Yfzreasphotagrophs of plastercasts far compor'son alth the medel serips 5dd. Com-
pare wimh bhe sterspgfctograph of series 530 o figers A9¢ ond see aisa the cutline drgwimge
in the figurss 12T (o 3,23

A - Seriee TT0, A series with o very chargc#eristic brood front foaf. See ofso the framd Hosf
drwings in appmrdiz &

B - LSgrigs 08 In off aspects much smaller than seclez 52, In geasps! these small prists qre
mara Jrfficolt ta cantify tion tha loegar prints, They lack afognostie features, ond can onily
bo separated an smalf Sifferences in the farm of the front Roof and ke the positlan of the side

haafs

C - Saras 0. A ast of o enlF about § mondks ofd, Sep olso tha drowings in chapter 4
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2.7 - Fiowl reaules of the plagtarcasy deazilication

By the and pf the weprhiry amd fdentiltcetion provEEs th=re wgre 5P diffargnr apFies, repre-
senting 3% diffarant rhinoa, in the plastercast collagtion, Amodg these tham wame B ocow and
calf pairs, with the calves bom during the period of the study. In figure 3.2 he record of each
thine throughour che period of the stdy is shown, acenged by sex amd age cleas {For whis ar-
rangement 548 chaptes 4.2 and 4.3},

Moo indwiduals were fommd on & oumber of expaditicns, bur there were ofen Lprge gaps
bocwesn succesive recorde A faw animals were foand only ococe o 17 anpeditians, The Jew
davbePul cecerds ip 1bae tabls conesdn ses of poot quality that ecatld nar be aseigred with cers
ralney wo B Seried.

Froe the total of 371 sers of ennts collecesd duting the svedy, 324 (BY%) could be iden-
tiflied writh l:trtn:inty.. The pest  wreane mithar clastified = tmid-&l'tﬁf:ia.b!e [.EJ".. :ul;:] or weErE teoia=
tivaly aasighad to a certain s=ces {25 amied. These weme Inmadsbly incomplete ssks, sometimes
cansisting of jus pne hoot cast, ar cast ol vy peer quality dot did pot show any diskinctive
chacaetaristics, AFter identifimation of the castz & distdbuthen mae wax made for each individusl
chivwo, sbowling the courss ond dirsction of all the ideprifled tracks, the wallows and the seltlicks
visited ond the dotes, The prewth oi the Foot of the yoenp was smadied and the pombélities of
=exing snd mpeiog based on fooiprints wers considersd, ©f the 3% apimels & wete identified
gs Eamales snid 4 g males, there wars 9 adults of wedrtein oex and 17 sod-wdubts, 12 of which
were bom during the petiod of the acurdy.

[m tha test of the atdy he aoimals that made cach series of cracke will ba daecribad
g 'thino', o1 'male', Hemale’, "sub-adalt' or “calf', fellowed bw che aerias namber.

.4 - Evatuacion of the mectkod of plaacercesr monpilyeis

Imdridue] thines cen e cecoptized [rom 1be foero and ere of tbetr fookprints. Lhihg the
techaiqives  desoribed mbowe with experictcn ote can judge castx far pogible pberratiens and
deformatisms, and from comparisoms deennine wherher twe sets of casts Froem differese pracks
weme mude by the same thino or by different rhijoos, Although chece are wlipht cheges m forn
and growth of chinos feet, modt enimeks tracks codld be teedly identified.

Bach of tha 39 saries i3 based on pood plastercasts that clearly show distinccive chersc-
ters and ofces pupparted by orher svidence. fo fect the number of 3% rhinos in the sudy ares
iz & mimimum. Although a few casrs could pot be allacEted to a aspries amd miphc balomp o
chirea noe ineldded o the 39 animals o the etudy ares, with the awisiing leeps collecrion of
plastarcaare it is welikaly that a eegular resident of che siudy ares could pass mooticed. Any
chlnes orher than the 39 ecognlced lndivldeals ces ooly be rere wizsltor wo the snuly ares.

Because sn much rime &nd enengy wes spaot od finding the trcke chere wae wempracion
o e and Bdeptify them all ax far po proosible. 1 2 eet i= not asdgned o0 8 serias, char record
is bet, M p eost iz wriongly identified rha rer of the conclusions wiff be based o fadse dnga,
Cenabitful cides were Teviewsd saveral times bub some @212 ol casts had to be exchaded as it
was impsible to asdgn tham with sy degrac of cerraisty to & series.

Peoper ideotificetion of &Il individusls can mly be suwseersful when & subgniinl wamber
of cama heve been collecred Soma rhinos' fmar e Zimier in farm and sike, end can oolF be
dimtinguished afrer compatlasn of several casts of good quality, For & few animals che form
ol the position «f the bhocfe is dismincrive, tur most casts da not sww aoy Eriking Eearuras, eod
the diifarspces bearmeen individuals are sobrie, Since gomd printe are rars crack emeipele TenquiTeEe
lemg peticds in tha Jfisld Quick resehs ars moL pasaibla.

This ¢ well illostrated by & pretimlnary sortiog cetried cowt afrer the 12ch axpedicon
(prapeess repoct fe B, 17TH). The 40 plasercasis thar ware avallable ar char clene wars soreed
by mght st comparmp outlioer drawings ol heofs, Than IS5 diffecent séoes wecs moeds, &Ewog
which thiwe ware cow and calf paix, [ruring the fisal sorting of the whole oollection, [from
the same meteral {see figure 3.33) 30 indisdduals could be recognised, among them 7 cow end
call paicz Farthe this wes due to the prmitive methad of compardszon, but It was onbe afiee
foany expedicions that chere wes muificient good materia] t0 waimnt sapawatlon of seriss,

The feer of the Sumetman thinotenes oce wariable enough to make iodividual cesapnd es
pmjh-iu, &vER LT POOY piutu'rcnsts. Dmce the tricks Fawe beett wlentiflied rthe wheteabowes of cha
diffarent thinca can be pimpoimtec. In & hobitet where vispdl observiioss are admost impesslble
thie 6 & wary valeable zool. Bocewoe trecks are precsrved for zome time §f it daes ney radn,
footrptints give Lnfcrmetion oo whet heppeed in the recent past. Studying thing movements Erom
plastarcasts of rheir cracks doex oot Iequire sxprmsive equipment of jngricate organization, but it
doas 1equire a lerge smount of plastercasts and 2 kengehy seodp, The method could be wed
10 studr other lrge enimale that are ctherwise difficult o lucote. The proceadere followed in
thiz study iﬁ'u.s Yary rime consuming, but it may be possible to snemplify the track analysis (see
chaprer 10).
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Figure 1,28 - The pegurrence in the study oesq of the different dilmes recognized 'n the glaster-
SO, Mrdughabl tHe péricd of e study

The reogits of creck idantificarion are i many aspecrs zlmikler 1o thege that can he cbe
tained bv radic-tapging coimels, memely & serfes of lecatlonz amd dates conceering  individial
soimals Track analysis requiles more fme apd more eopcrgy, bur che resuies san be much moss
axtanzive and covar B owider otudy apea. ALl anlmpls 7 & cepgaln ayes ean Be menlrored, apd
tha trasks aive informarios on the activities of the chineg, Radig=taggmz was nor aptempied
in thlz study, becawsa of tha tlake to the animels and For Fnamcial ceasons, althowgh it woold
heva proaded 8 perfecr counterchec) on the identification of the acks.
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3.7 - RAecommendetloos Eor forure use

Tohek shpdiep with the help of plasyereaegs con b wery wiefol for poolpgicsd fisld srodies
an larper animels, bat i1 is not an cesy oor geick procedure. The recommendad erocodures for
g simple census oo distinguish individual enimels and estimate che mimimom oombetr presear, will
be discassedd 0 chiprier 1 For & cemmaz o foor measscements and casts from fooet heofe will ke
sufficient {ses chaprer L0), bac for ecologicel sowdies where ome muet tacopnire individual
animals svary uime thair tracks ar found, one must ues cama of comples Eoepeinta.

Tha quality of the cuses b3 of prime lmporance for succassfal idemtifeatlon. locomplata
casts and 1hose of poor guallty are very frustrating o work with, lo the field one should take
opeiph clme 12 follawr frech reacks vmiil saveral pood casra cam be mada. With old reacks ome e
dependeany am ek o find suicable printg, but with feesh cracks one can wmally find 8 numbar of
god prinee il ope follows the animal's wack, Twe goed casrs of each foor sbould be sufficiaoe,
batt he should tey 1o have ecough plasiet v make 2 few mote i mecessary. In cha field o s
oot alwaws aszy 1o e which prlnes sve most switable for caslep and cast shouwld e mspecied
ax =mon % they are bhard and cam be lifred, 24 thar mers can ba made if needed. I compliazs
prints tanwol ba found 1t i3 w=eful to eake some casts of =mgle Books.

To mrt and identily easts with accuracy takex pracrics, Tha beet way to adcougtoen
onesetl o the diflerent forms and the variebdlity in plascercests 39 1o make = bep=r samber of
ctcts from 4 Tew diffef=nt tco-ds While {I'.IIJUIIiI'.'I.E the treick oom should make cetis in Jifferenl
scil types and oo different slope gradients, & few gt «ach location to l:am how $oil and Hope
influence the form of the cears. Larer one should abeavs oy co awvoid making cmsts from princs
in extrems positions or o0 lees snceble 60i] types, but ofren chers will ba little choice.

Tha eorting procedare i this etudy wee lengthy and repaiticie. Althcoph it is pood prae-
1i¢e to ArArC COmpRTEOE Gast® as S00m B poesible, T telishla resulte can be axpectad before 8
dizeable collection is accumulated, probebly 30 te 100 sews of good caete. (dentification should
be reviaed and comparad chroughour che scudy.

COuchipe drawiogs wece fowrd o ba wery wsefuwl for comparison. Casie can also be pre-
golacred on cire and sortain pecuflarieiss in form oo amd calf pelire are ofren earmy o saparaes
lLecaus= thare ara pwo =is of toacks o compae, Sngle animals can be socted latar, Statemg
with those with an extraprdinary form of mome part of e foot. The hitdest part af the sorking
procedure is dexling with {2 many cast chat show no distinective cherzeters,

After these first ploctions ong should revicw the whole colioction sreml timec, graduglly
refining the identification snd placing the questionsble casti. To chis final stage of the sorti
mhar consideracions, like the time and place of finding, ars mken Do considemtion. Boe shmi
pay zpeciel accaocdon 1o abertant vecords, cracks found at odd places and times, and carsful
camparigen f ceocs frowm individualz which bawe larrely cvetlapping 1emges or seem to replace
asach other in cime, Finally cne ahoold compare adl individests whose Feet sbow some degres of

eimilariey or hava cwarlapping ranpas.
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CHAPTER 4 - GROWTH AND AGING

When comparlsons of plastercacrs are made rer 3 long span of time affeces of growth
and ageing of che fpor can be expecced. Groweh o young animelzr i obrioys, Bot Budl—prown
animals are alee lkaly to show some weey alaw growth and changes in form of the foot thoough
agring. Because the bresditg biology of e Sumetran thinscarcs 35 rirtuelly wnknowon, muxch
atteation waz pald ro the racks of cows and calves. Tracks of cows with 2 calf here bagn
seldom ceporeed previcnaly (Hubback, 1039; Bosner, 1999), tur durimg the pressnc study m gocd
awibet of Heh rracks wera epcauntepsd and feveral paliz coutd ba followed for 8 long periach

The sorting 1t af chess cow pand call frecks was waey difftculr and. dme—conswning. ka
lonz as the mlf 9 accompanying the owbar 32 13 faicly ensy ea dentify, bur omca the yoang
it inchigeerident  diseinguizbitg its reacks from sebee tmall wraeks da mwch more difficwl. Thea
diffioubtieasr ovare aggravaced by the faecr chap fome sets of casges ioeluded enly 3 Few =xamples
of calf ptints, becnuze che pozzibilty of more thap oue 2w and calf palr using almoex the zama
nren, was ot anticipated during the figld=work., Oftem to == on plaster atly 2 faw castz Wara
mace of 2 cow and calf pair because they were assumed to be jdeoticel to eracks lound shorely
bofore; only [acer were they idenlified ae mede by diffaront cows, both boving o youo2 of siml.
Tat age.

Ultkmaraly aight cow and calf peirs couid ba recopnmed, aod snother Four calves wers
alteady imdependant of the mother whao found for the froc time, but from theis sizs they were
chiviaesly Born curme cthe peciod of the soudy,

4.1 - Craowth of the frmar of the calf

Tima Foern of cha foer of e young Sumatran shino bBas been Bascribed and drawn by
Bartlatc {1873} [n his acoount of the bicth of & young cbino oo beacd & ghip in the London
docka. At birth the heats are g and posored apd comed mder the fasr. Obes the looyg polmes
are wom away the proper fotm of the hoo! cam be zaen. Uslormwnarely oo stze of che foor
of heofs 1t ghoan, por 35 there 3 scale to the Ggure of the foot 1o the article. The pewborn
atimal & desoribed na baing "3 fest m iepgeh, and 2 foet high at the shookder®. Uaing this
zeple for phe drawiog of the ywoesgster, the [oot will be something Twetwéen BO oaod 98 mm o
dlagnerer, Tha drowing of the sndessjde of thy foor, mblishad b Bardete (13737, hos besp re-
drawn [0 chiz seale (85 mm Hamerer) in Hgure 4.3,

Cnee cracke of & newbotn young were foied Crhis 700 snith calf 1000 When fivt found
the rrackz werg very small, smaller than 2ny celf tmck found bofore, and che front hoof had a
ramarkabls squarish profile, as i€ the long Jowm-temed point hed just wormm off, Qldar tracks of
the mother, who bos @ wery characrgristic print, =ere Fomd nearby, bur not eccompenied br a

. Thana trocks were ot mogt 12 dgyy old, indicating chat the infant hed bopun sccompanying
the fzmak: onby 1ecently. BPortlett {1873) 1clates that che newborn fhino apent most of hls tima
slenping in a dark place, so It is ikelF thoer they normebly do oot follew che mother the varr
Birst alays after bitth, but remain hidden. Thersform che young wae judged 10 be abour 1F days
alf whan it was fomd for the firet time (January 27, 1979, awp. 14}, Fresh trzcke of che sama
calf orqre foumd oo the 15th expedicion aod old tescks were found on the Léch expedition.

From ali‘gh:]]r aldar calvea aeveral esrlea are ovaliebla, but the besr meterial la Foond s
sories 900, calf of rhino 440, and saries 130, calf of rhino L55. From sarias 400 gond sawm of
cagts wers found chrae times while It accompanled the cow, and aoother good ser was chramed
more rhan v yeers after birch. From asries 1300 rhe marerip] from the pesiod thar the poumg
was Followiag ehe mothat is ousth le=s complets, ot good sots ace aveilabla frem arcund the
clme thac rhe young 2epacated from the cow, Goocd mngerial is albs pwilable from secies 410,
caff of rhing 515, uves & LW prear FIE:I'iI:Hi altar El-bmmirll ind.qpqnd.ml;, These fogr series sarvm A3
a reference for the swalwation of thg igss complets garies of the other calvee

o ffpure 4.1 che growsh swives of these four maciss {100,400,410,130) ara shown, 1epre=n-
ted by the avarega width of the foonc boof, che width of che sole, the span, and the width of
the peint e sach edapediclop, TBe cyrwes of the series are zuperlmpoded =0 that visually thg
bast fit iz arralned, The borizooeal awis shows the mumber of doys eimee che prasumed daes of
birth. The lengrh of che prior is bot gonsidared here, bat it Follows 8 similar curve, The age ak
which the woung became ndependent is given for all the cow and celf palte, The Jast recoml of
@ cow and a calf wmalking together end ohe Ficoe record of the cow or the call menving indepen-
daotly are shown

Far all the makves timiler gurres orere made smd thepe wers compated with the corves in
figure 4.1, te eztlenars the doto of bitth, The presumed $aex of birth will be Farther dscussed
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Flmya 8.1 = Growth of the foot of the colf, expresagd jn the growth-coress phierved im o faur
slondard megzeremarts. The curves chserved for Mour of mMe calves hors dorisg the study are
supgririposed, so fhot the best fle 1= ctizined. The shoded arco, indicoting the opproximaote vas-
ange jn the wrlees, wos cketchag in based en fvs growth cprees of gl sabses. The bars dn the
rew'er purt of the {fgure indicote the perigd batwaen tws successive fecords i1 whick the eolf
Eridmd indspendent. For comeartson a growth curve far the w!dth of the fpot of the dndian
riins |5 orded.
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Fioure %7 ognd 4.3 ‘goposite %°
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in chaprer 6.3, here caly the ageing aspocts of the prowth of tha cohee ill be treatsd. All
groweh curvae of tha eipht cow and call pairs 1hat ware Eowd At lemsr once wogether (the date
of birch can be sstimated with some accuracy’l, wers wesd te deaw che sbaded zopes 5o figuce
4.1, rhar indicare the varlacion of the [our [aotpcint memmiremeniy againtt the time afrer birgh,
Tha sheded rone 13 an approxlmation based ot the available point: For comperitnd o growth
curve of the print width of cthe ladian rhioe (Ehipcceros wnicomis], bared o easurements from
goo animels, iz included i Fipere 4.1 (Refemoces o tw Hgurel.

Rhile the calf la aclll young amd aceompanies the mother the curves ate stesp snd the
band ls rather narrow. In «his sege o track of a mlf can be aged tarbher mecutmtely with the
help of this figare. But after Indspandence the cures flarten and the warigwm 3% considerebla,
maling jr lopoasible o age reacks aocuracely on the fre oaly. Nevepbeless tracki of this age
ar= stili gagly recopnuzsble as bamg from e young mmimel, Thexs youmg apimals bave not anly
relatimly small primta;, especinlly small m the width of the froot hoof and the prior, bot ther
have alto a differeot appearance, The hoofs, espaciwily the gde hoofs, have a tather clsnder
form, with sharp -this edy=t, which are very smooth and magularhr curved, The plentar surfaces
of the boofs are flmt with coly very faint mdicetions of ladges or lobes [see the starao o
Etaphs of serics 460 m figurs 3.10, scrics 140 m figure 3.24, and acrss 146 In figuie .27

&3 a further nid in the ageimg of the tracks of youne hincs, seeerel prowth-stagas have
baan dravn to =tale in the Figures 4.1 ard 4.3, baeed oo the best cascs awailabis In tha colleca
tign. The deawimg of the Ioot of the pewbormn calf s Ao enlargoment to scale of the drawing
Eiwen Barttett [1B73), Tha two—weeks and threc-month old printa aee From serias 1MW, the
g-m {see ol tha stersophetopraph of chis caetr io fiews 2.27) and dw 33-monch prince
from series 40, fo figure 4.4 & drawiog of ane of the Imrger prints tmebte 618) f3 given for

CEHTIpHATLEGTN.

4.t = Ags claesses

While the age ol wiry yousg animabs can be cstimeted to o fmw months oo the siie of the
footpmint, far aldec animpls only bromd catepories can be indient2d, For severnl of the Jooge:r
cotimk ¥imilar growth curves bave b rnade, apd o orepression eemlytix parformed oo the daia,
but po growth rte lar alder aoimals eould e obraimed. The wrigtion iF teo lwoge and the poin
ara lookted tes far apart ra give reslistic cutcomes in B rezreasion anmlvsis. Anvhow prowth
appeats 1¢ b very slow sfrar tha ficsm two or three Feare Ko difforences coubd be pean & Eiza
barwean eorky amd tate seis of tho mame seces. This iedicares that aoimals with vecy wide Ecooc
boofe and princs musc be Erizly odd.

Comparing Fipure 4.3 sod fipare 4.5 showse thar ac the ege of abeout three rears the maxi-
mum prinl Saes are efill mach lower chan the meaoa Tor the aduiln snimals. Thie mechs thae
tha foot muar grow considarebly loo latet UEs, bun br is noc koown whetber thie la a weey predual
proces: telsesd onby oo ape, or whether there B berepsed growth dorieg certaln Ufe awages. Db-
rmiodsly & wlde frone hoof andfor & wide pelnt Indlcae edvaseped age. Ozher things char sugpese
acenned aga zre pecullar chepes of the hootz end a2 presounesd profile of the planear surkace,
with thick edges and bobes, Verr iregular shapes of hocds, like the front bood of srres 810 [aee
the drowimg of the [rst haal mopppendix A, sugpest rery oll age or even =mility,

An mdicatios at what sizm of print sdulthood is reached can be found G0 those secies of
lernatee knowo to be adult, bocause they gawve birth to & calf. The lowest walues foumel emaong
these Femelas ware tentetivehr rogarded as the lower limita of the tange of the edelt animals.
Morecvar nooe of thesa eight Females had tha characterlstic appearanoca of & wounp rhing, atl
their priots were aither comaiderabiy larger, ar shewed one or more pacaierities in the form of
the beois.

All eeties wara clepsified o pge condidering vwe gige end the chape, a: haa been described
sbove. Three caregories were racogoigad: Juvendles - all celwes born during the reeearch parkod:
gub=adults = the jiveniles afrer indapeodence end animals bom bafore che sudy pecod, taec acill
showing  youngisn characxeriscice o sz and shape and presumebly mot yet petticipsing in
reproductian; adultz - all knpen fomelae mnd the othar zeries chat sbowed chotacteristion g ee-
Live of edvanced ape. Four adulcs were classified ae "eepry old" because of the peculiac worn-
down look of the hoofa Mosc avries were aasily asslgned o one of chese coiegoriss and caly

(eprostte poge)
Figue 8.4 - A oot of a lorge adodt mafz Semotran rhino, based an a cost an seres BT0 (ses
also tha scarapphetograph s figusa 3 k). Fuli-zire for eomparizas with the flporee ¢ 2 oed 020
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Eour serina {190,i95. 79,4600 wera mcocmediare. Alter fuerher exzmination series 136 andg 195
wete added bto che sdult catejorr and 19% and 360 wers inchwisd with the sub-adulcs,

In Fipure 4.3 che woriation in size lor sech of the careporiea 1s shown. There is consider-
ablp cverlap berwaan caregories, with the =xception of the fronc boof which sumprisiozly shaws
only g minor overlzp s 71 mm, Althnogh this clead dl2dnerion 13 withour dewbr partially acti-
ficial, it covid be vzeful ax a Feldcharnoteristie e diednpoish barween aub-adult and sdukt
thimze. Anpchlng avar 71 mem is adult, anychiog wmder it @ poung,

4.3 - Sox classas and sexusl] dIfferentiacion in foorprlio:

Foe 8 of the 39 thiea dw sax 8 koowny they woara Eamales accoopacii] by a cabl dprmg
cha arudy parod. Others are arspected 4o be mabes, becazuye they were oo dccdmpanied by
e calf. Ripce a female Rumatcen e norees bec = for Wp o abewsy 18 rbooths and heosnge
it may rake a2 laog ad theee venrs before 6 femole gets onotber eaif {see chopter 6.4), any
anlmal paver accompanied by 2 cabkf during a period ol ec Jeest thoss vaars, without inteenap-
tians im the records iooger than 18 mooths, was assumed 10 ba & male. Four series (510, 191,
IR, 5H)) qualifr in thiz catepory. Ocher rhinoe coulkd te taneatimly classifled as mals or (smals
a=tomlimg 0 sach criteriz me their distribution, occurrence end Behawicur {gea chaprer 5.1I.1
antd F.L3L ATl L9 adult chines were teorativelr classed as mele of femaka, Twe thind waze
clagnified wich the B famalea and che owkar 7 orhinee of nhkeows s wera  (ABCELME Y 2 poepod
wich cha 4 meles.

The variacions m tha size of printe mede by femalss and maleg are showo o figwe 4.7,
For all meacurement: the masimum wlies for the wales ace shightly dogher thus thase foc Hhe
females, jndleacing rhay the males” prncs are gensally som&what [Bopét. Frink dize &5 Ao more
than an jndlcatlon nf sex, but this facror con be considered with ather evidence,
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Mo apparent differences were fownd in foren of the priots botween the swmle apd the
Famale H‘riﬁr Fast J,P'F:n'red. that the females afien Bawe o more :iTr-&!u.Lu.r Pri:'ll:, with ooe or
mnre of the heanfs having on aberrant :lm:pe ar potiviom. Alio the cide fwels are olbeh exesprios-
ally long and most of the exemples of changes i lengeh of these hoofs {3ee chaprer 3.5.8) were
foond among the femabcs. The males have a more repular symmetrical print, with rather broad
and 1epulazly shaped hoofs, Probably the physiologieal srress of pregnancr aml lactaxion ioflo-
encos the prowth of the boofi, resuliing o & more beregular growth and foem of rbe foor.

Exampler of "rypical" male mod female footprints wre shown m the stnTmFﬂ'u::-mgmrhs of
foeenaled b seriss 449 (figurs 3140 sod 700 {figuce 3.25) and of meles o seces 919 {figure
3.267 pod 191 (fipure 3.26), Oo the athar hmod male 296 (fipure 3.25) has s eerv irzegular princ
snd chowsd » subsctantinl change im size of the sids hoof {Iv is also possible that this animal
is in fert & female, but chac ir failed to reproduss o that the calf did oot enreival, The printe
of famale B40 {figure .24} and male &10 (figuta 3.26] Rre pimost identical in shape, flar with
bocad pounded bocfe. The prinea of tbe female ara clearly amaller, buc tha similatity in shapa
wad guch thet iodtielly they were oot separecsd wncll female B40 wmed wp with & caelf, while
chwe anlmal making the larger princs was 6till riaeslling alens.,
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CHAPTER 5 - DISTRIBUTION AND DENS|TY

In this chaptar the spRtial and cemporad disttibetien of tha rhimos in the stdy area odll
be discussad. Basically two differenc weys of analysis hevs besn oaed. Firstly )l idemiibied
tracks of each rhinc hare been mopped. From thoss maps ic i3 possible 1o compeie the distdbu-
tlon of cha diffarenr ege an eex classes, chanpee in discribucion ot time and totel Tenges of
nHuidual epnimals. The aversge densiries of thinoz in tha soudy ares wss cablculated Fram tha
spaapiat distrjburion of the vanoua iodividusls. From e oamber of fredgh tracke found by che
Catroly oo wach sectice 1 was pogsible 1o discover che parts of the sudy eres most used b
thlmes, apd hiaw ofien certaln places soch as saltiicks amnd waliows, are wisiced.

1o the following chapress the 12rm ‘'range' orlll ba used for e ares ovar which dha
'l;m-:.lﬂ qf one h:.ﬂn'ir.lun.l 'l.'h:inn wEreE rl:l;uq:lilzd.. Tq- i:ajculnl;z thm ::i:.& of Hus Tebge 4 Fli:r'l].rg_r:tﬂ WA
drawn joioing the out=rmost record3 oo the individual diskribotion map {sea chapree 5.21). Tha
aroa orer which each rbing extends its daily activities over a Joog peciod s regerded es [rs
lema tadge!, Obvisosly the range of =ash rhino, a4 ihooas by its tracks mey be ooly n parc of
itz home raoge, bot the =xtent amd Jocofict of ohe datter may be sstmated by looking Br the
sizca of the 1mope, the diveccon of the tmchks amd the fretuency of occurrenee o the seudy
nemd.

Some zhioce, mainly males, v o part of their boms 1EREpe more hepvily, For which pasy
the 1arm 'gote atea' will be uead, The test of the home range, which s only oooksonally isiced
bty che rhing, is ceiled the 'periphersa] area. The term 'ceotra' of the homa 1aogd is used for
b approximara gacgraphic middle of tha astimated home renga. Most thinoes wse specific roares
o go o the saltlick, and chese pamcs of the home sange are called “cocridor' w the ealclick.
Sines 3 Famale nurming a calf appeers ta sceupy A diffsrane ares from rhooe she occamples ar
othar tronss, the howe culps of 4 Fomale 19 split in & 'breediog' amd 2 'coa-breeding! home
AN b

Sfrer pach expoeditlen all cracks found were owpped, esgerhe: wileth collecrion aumbers
dates and orkes relewanr Infocmacion. Theoughour the process of oeetlsg casts rough maps ware
made of [odindugls' movenenes, Afrer the socting o Binsl map was made for 2ach chno in-
¢luking all reootds from the cnrire soadr.

5.1 - QRizstriboticno ol the nge and ser classer

Tha maps pressnted in figurse 3.1 tc 3.7 ghow fthe digreibution of ell individusals in &
simplified Form. Tiecks are indiceted by a zmbol for sach ndividoal, and shera 8 tcack was
followed sootbar symbol Ja placed svery 300 metrea Separare maps wer= mada for the differeme
age and sex classes. For females vso meaps were made, ona showing the ranges while they moved
2o and snocher map for the paried they were accompenied by a calf.

The firat aix m vFpures 5.0 10 5.5) show ebe acrusl Igcarions of animals, while the
sevpnch mep (Fipures 5.7) showz the approximate centre of the wapicus heme raoges and e
gaiclkcke viskted by cach chine,

3.1 - Ditigbotim of the Females and theit calees

Firding tmmcks of & rthine accompaniad by & voung calf was always an axcirieg and povous
moment, aod pecticular artenclon was paid o Those arrs of the study acen where noesing cows
ware kopwn to rexide. It econ became clear that females with celves hava a dlffarear dlscribu-
tHm pattern competed to other indivicouals, Usually thay wars feund in the vleindiey af a mitliek
which they visited ralatively Frequentcly. Tracks of the same cow and call pair wers generally
found o 2 oumber of places on ooe expadition, and when Tresh tracks wers foumd thers wars
aften nlsn old trecks in the samea piece, indicatlog repecied pasage, Surprisingly often the ourk-
ing Ffemade's tracks ware nac of the well-koown IecHvduals, bur appesred o be new in the
area. Whan cow snd calf separaced che calf pormally retvgingd in the same ared, bur the cow
seomerd to Jeave the ares

Comparing the diacelbuios of the sme females far the pericds with {Fgare 5.2) and
withour [fignre 5.10 calf reveals considerable diffecencos in cheit Tenging behaviogr. [0 the paried
thar they are withoyt a calf, the fenale chincs are fomdd telatimly ssldam, wsuslly io the higher




ah

pacts of the mAody apen, away [com ghe biggezr rrers U otheey come bwer i1 iF ymaly o o
guick wizit to g mltlich, Bw with a calf ey &8 moch foore freppently Foomd a lowet sltitudes
and From their shobdeot toacks it cah be cobeludsd cthat they make relntively frequant visits
to the mltlicks [2ea chaprer 5.67.

The ton-bhreading femoles appesr ve prefer the redpec and thers o verp §ittle oearlap in
1ange between different indipvidoals, The om-bieeding 1anges cf the femoles are well sepamared
from each other and they seem te te evenly distrihoked over the area Nonchreeding females
ogly come togethar neat the mithicks, Tut acconl owerlap omx minimal, because mech (hioos usee
B mcific eorridor io the lipk god wsgpfly dogs opt deviete from thie peth. The 1ange of rhing
195 {probably fomela) dos: not ovarlap wirh amy of the other fecwales [pee figure 5.4h

A bregdwp famale with a celf appesrs to ehift itz range ro am eree close to a ealtlick.
Then they pre found Irequemtly In (he lower parcs of the Tmudy arss, where the seltlicks ace
leeated The breeding ranges of the come chow consldarable cqstlep mear the salrlicks amd seweral
timas tzacke af rwo diffaramt cow amd cali paire ware found wery cipke ropetber ar shout the
same time,

Whesh cornpariny the digtribuactions of the females with call (Rgure 5.2) with the disiripn-
tintis of the cabves alter gepmratian (fFgure 53), it 5 apparont thar the calegs remmin o oor
elofe i the gres where they wanderesd with the cow. The oo sltar =epajution presufoaklr
Tetreats to it neb-breeding home tgnge, higher o the tidges. The calf remems {9t epme time
[at l2dst 2 bo 3 ¥ears) in the arée where it wis loud tegether with the cow, In the léwer
partz of the study ares, closs ©o the sallicks. Usueily the arem over which iv wandated with the
cow i larper tham the erea it oocuples i che first yasrs af independence, i poca indepeadont
i aler seems o sxplore adjscent areas probebly for the first time. The raoges of the indepen-
dant celwez =how considarabla crerlap, I oemre]l metences tracke of (wo pr chres calwes wers
found wathin & Faw bopdreda of macres feom oss erorber, wang tive samsa oegibe. I could b tha
in some cases thess calves were walking copether or were following mne omother's teack, bur
they certaimly do pot associnte for longer peticds, or tracks ofF the mme groaps or couples
would have bmen fouod mare frequearhy copsthes.

The followiog exsmplea wil clarify sod illustiste the ganeral ohearvetionz made above.
Famale 44¢ wes found twica before piving birch and four timea efter asparacion from the pouna,
and her tracks duriog thase periods were Found exclusively on the reail leadiog oorth from salc-
lick 1. Mostty cha rracks fcllowed che creil clogsly, indicating thar the animal wap moving dellb=
erataly o rhe oplrlick, Frem her wandermp rrecka foumd Jurther moreh e wan conslhwded thar thix
asnmal uMebhy rapges magt o the most sorchess exteasscn of the sowedy arsa, bot regularly wasits
maltllck 1.

On the Jour oecasions when this female was found with call 460, v wis nol only travel-
ling alowg che porchern rouwre, bt eles east and sauh of wltlick 1, almost 2t Ear 82 cemp Aceh,
Each tirme the pabc visieed the sabtlick, bur Frap different ditectiont and they did mat retom
m the mme direction but moved on to aew nren. Their cousse wes wmnusllr mesndering, often
* leaving the tain trails and wandétng tkrovgh the forest. Several timess they descended to the
haroxs Tivr, and occasimally seam for a shorl distence, but they neves crosssd over to the
wost 3ida of the rivar,

Simllarly Femele 700, @ wimiter bp sitlick 2 was dswnd thres time: hgtooe the birth
of ber calf, and slways m the northwest comer of the study arza, on & roure leaving the sudy
pren. She comsiseencly followed the same rouee @verr time, nerver deviating e seep from tha
1ail. With her calf sbe was foond orice away from thie route, approachiop the ealdick fiom
g differeat direcrion Boch thape females appear to beve the main pares of their oon-hreeding
home ranpes curdide cthe etuwdy ares, edcerisp only €0 wisr a =altlick, Aecompamed by celwes
thay apend much moca e 6 the Stody Bres, preswmably 1o emain i cha ooy of the sali-
lcks.

Boconle for Femels 840 show s differsot partetn. Thie animal was found four rlmes
withaoar calf, walking azound west of camp Aceh {|nlan Swdieman area] and upsereem of saltlek
3, outmde tha auady aras. Chce ghe wed Fousd oo the moure alomg the Memee, goibg o zaltliek
L. Travelllng with her calf {rhine 809) ahe weg neser found In the falan Swdirmen Brea. aldhough
thls arex 13 parrolled every expeditlon, bur only arowsd smltlleks 1 amd 1, appatently wkisg
calilick L. This famale's oow=beeedlng borae fange seems o overlap a Mabr part of 1he study
araz, Erom whara o Eragoants salelok 1, Wieh cell sho, tos, appears o copcanersta her aetlety
around the i‘-a.ltii.l:]{, and the hteed.i.n,g hafii= raofe 1= prﬂbu.l‘.‘rl'_l,r bocabel ﬂmg thm EI.ID::':i tdarkn=
Lecauss the tracke cams [rom that dirscCion

The resards For the fourth femake (444} b the moriheon pace of the sody area are v=rv
incompleie. She waz only found & Few pmes sast of cwanp Acsh. co expedltlon & accompanied
btr a small calf. Mo easis sould be made of che calé apd the pait was nevar sheodftered agoid.
Puring the 14ch and lacer sxpaditions & woung rhipe (S43) rumed up o the fame azen, sod
candd well hame been phe yomp of 44, The famale bas newer been fomnd at & salclick, bat
becaves call 445 vgited sulelick Z, it wes apsumed thet ddd pows there ton,

The two [emdos from the central fart of the Study eres {515 gnd 1550 chow jdontical
potiems. Wikl cheir celves ther wers seldom fousd, end only meRr cbe wesiern bownckry
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of the study area, bur with calf chey were found awcr a lacee area. Female 515 amwl oplf 410
visited =mitlick 3 nnd wandered over the area barwean chat salilick emd the Mamas river. Freoala
155 ond colf 120 frequacted salilick 3 eovaring an ares becween thac emltlick, camp Pawang and
camp Lukhik. Agoin both females appear Lo hava their oon-breeding ranges larfely cursida che
muty prea, but wich o colf they come dewn co tha valiey and remaln in a0 s1eR adjacent o che
galrlicks.

Two Femelss wete found i the zouth. Famale 196 and call 200 where found fairly fie—
quanchy, tur coly close to satlick 6. They sppear 3 sriplnare Eram the meunraing west of thar
galelick. The racords of femals 158 and colf 133 are mther zcanty, They wvisited sallick 5 oand
wera otherwisa caly found om rbe waeszshed betwresn Mamas aml Silekluk, Tha {emale presum-
ably bas = ooo-brasding homa rnge @ 0 sres north of cemp Cekluk, crossing the study aces
o the way to galelick 5. Tha breeding fomd reoga o probabiy ofse lergely cutfide the stisfy
area, posaibly soueh and eaat of zaldlick .

Calf 0 wes razely foumd afrer indepmgdence, and then ooly oo the northem trail ta
the zakellek 1, and alss a Hrtle Fuechar aourth @n the weeac banmk af the Mamaa, whara the cow
was never [oned, Calf 100 was beop lege o the study and waa atill dependent we itg cooclesion,
The youmg mb=tdult 343 was oaly (ound wrowsd eyfclield 1 @nd & where It was abo found with
itz mother 300, Yenung Aoh=gdule 485 ranged over g racther large acom, easr of camp Aceh, an
prew it had prebebiy oeo wandessd wich che caw.

By far the most com I.tta recoTds ard arilable Por the mdepindenr calf 410, Afrer Ir
lafr che caw itz tracks wers o elmost every mapeditios and zeosmlly more thao onge o
an expedition. Itz range m‘ariapa corgidarably with the brewding 1a0ge of its morber and mest of
the tracks weare found aleng che ridge borween saltllck 3 and the Mamas (Jalan A, Veni arenl.
From the mumber of eracks e appearsd that the asial omads very ntensive uee of the aces,
walliong up and dews theough the area. Once racks wara foand, wasally Frasher cracka wate
found a few dayz latet In (he same place or neaiby. Thls apimal waa reguborly 1ecarded in thia
ares for & pariod of about three yesrs, rill the and of che scody.

Calf 130 was after it left u:a mothar foamd weac of camp Pawang, dlong the lowser Sl_ng;al
Pinimn and ar che saltlick 5, bur iy was alen found omea ar ealthek £, wharze ossther it mor
ikd tnacher bad gner b remrded before. la thls cuge the bhome ange 1:|E the younz swb-adult
gppears o be locatdd betwesn the brasding and non-breedivg ranges of che cow. Once [ndepen-
durt cal! 138 was fowed et zalelick 5 aod futher norch, whersas with the caw e bad appsared e
1eside south sod east of the salclick. Calf 299 was found gu the mother's routs from the west
1o seltlick &, bur alse fwrcher downstzeam along the Sunpsi Pinus

Afcgr sepmratice all calves spent the ficsc Emwr ywarn in rowghly the same wsa Uiy
had wendorgd cwer erdth the enw, But the home ranges of the voung mab-pdolis do not overdp
complately with the breeding rangee of the [emales. Theay oo longer viale Eoma erasa ther hed
usad with the cow and range mro pew adjocenc aresss, praviously wmknesn o them.

dpart from the B pairz dascribed above wa found tiecks of 4 fowr umeasnciated wmg
minoz, appRrently bom dwiing the pariod of the stwdy. This iodicates the preeemce of atill ochar
fameles in the area. Based om tha ectimared detes of blrzh and the eacimarad bresdog incerval
(mioimal aboot 1500 daya -~ Sem cheprer f.4) awoe suggeaclons can be made regarding che ldent-
ity af the maothers of thess youmg.

YVoung sub-edult 134 waa Fourd B othe zame ares g3 celf 200, bup sioes the birth incarval
berween the twa iz caly 630 wo BEO days, it 1@ highly wmilikedy chat barh caleas bmd the same
rzatbee. Ehlne 134 was premeted boto jo the Secomd port of L1978 or marly 1979, wa ic showd
bave bean azcompanying & cow af oagt ont #xpedicion £S5 and L% and sibly oo axpedicion 14,
but nop tracks of calres were found then. Thers a1e coly 1wo chincs wn 12 meit saldick &
from thes mputh or wesc - 1AL god 1932, Rhine 161 ceonot be the mothar becauze cthis enimal
was fouod withowt & calf on wxpedition 16, Bur eracks from thing 192 wars found onrly oo
expeditioss 13 and 1d; this enimal could hwve hesm the mother of 134, [£ was romarmbls that
oo the lath expedition Fresh ood old tracks of rhine 192 wara found et asltlick f and sl oid
tiacks at sulilick 5, indicacing thac the animal had vigiced thie place ewlce io & zhott span of
time and apparently wandersed nwey from Wer normal rooce. The dlacelbution af the ceacks of
orher femeles guggedrs thar femmlexy might meow downo to the saltlicks some tme prior to
the bleth of the calf.

¥Young suboaduft 1315 sz amtumed Tom it sbout the zama cima a3 young 234, amd from
its tracks it seams chat chis animal probably visiza saldick 4 from the south Oo che wery Elrar
oxpadicdon a ser of wmidemtifeble double cracks wera foond there, bur na very amall pelnes. Thi
may have besn o femals with an elder calf, atemedy ene or co= and a hall pears ald, Yeomg 13%
oauld be the paxt call of tue wabacwn [emale, becanw= there would be at lemast a2 1500 day
Interval bacwean the birtbe, Thia calf must have been accompanying a cow gt least during expe-
ditiona 1% and 15, and prr.'lhahl].' alen on the l#4th -:\:ng'iﬁnn, Rhinos known o CANER that mIwen
Inc e adulc 1%% and wdule 106, cow, but chino 108 i5 unlikely to ba the mother, it was found
only once and i probably obly a0 oicasional visiter to the erza. Rhino 197 was found frequeotly




aa

YOUNG SUE=&DLULTE
[calwes aftmr

separation fram femola

A 400 40

o T Bad

C a5 444

W 410 135

H 130 155

r 13E 153

i 14
I:unussnuli'_utud}

& 1a4F

= 103

& 185

SR £ T

S R,
.%ﬁﬁw_ Fotrol netunrk

}.l_‘\. Bl wer

., Cortour

.

O Galtliak

3 m— - 0 km

Flgera 5.3 - Diciribution of the cglves born or presemed born during the parod of the shodpy,
ofter they became independent from the femple. The distribution of the older swbh-oduelfs, appar-
ently born befgra the perod of tha studp, is shown in figure 58




betwesn the Sth and 1ich ésgpeditions and thers |3 cwe unrelisbla rgcord From the 17th ampe-
diticn. 1t probatily has ity home range Io the area nerch of tha Suoged Pinwe, from where ic sl
saltlick 4. Wich a colf ic might reside in the area sputhwasr pf the salclick, clong the Jungei
Miki, and be pasity mimsed by che patrols, Subeadulr 146 could wery well be the prévicers Pouag,
bacaugs it ic foumd im che same arop. Saged oo the above arguments the rbioos 192 ant 195 are
rentatively grouped with che lemales when epprofidate.

Youmg sub—sdult 148 orog ondy found on the 16eh expeditien, whens Lo entersd the ares ovar
the top of the mountain west of camp Cantml, walked dowep mlong the trasl {0 the Mamae and
tetuened along the same roure. From the size of its womcka it wos estimetced as having bean born
In the fiest half of 1977, a0 would pichably be tcwmlling with ite morber o the 10th and 1Lk
expedition and probably eleo om the 9th or Ldh., Mone of the dhinss known to ceside in the
study area spema & Fuiteble candideta for mother. The mast lkely axplanation it Bat young 143
and {es morhe: normalby resids wast of rbe srudy ares, possikly visicng seltlicks Eupcher oo the
Sungel Badak, and thar the youmg aoums] made & shorr axcursion inte che swudy area, followiog a
big game reail .

The fourth unnccesiacad young (105] was foaumd ewice oa vhe 17«¢B expedition. [tx prigts
wete ety small far an mdependeos rhuoe and 0 was cooeluded dhar @ waa bamm in sRely 1977
and had [#ft the morber only recently. Besatge it was Fowad in che agme ares s caif 410, it
reoms likaly that this is goother colf af Eemabe 515, The sow wae found only owoe on the 14ch
sxpedicion, befora thiz calf cowld have heen bora. T female 5LF it the mechar to bath calf
410 amd celf 107 cba braading Intcrral would heve baen between 1000 pod 110D days

5.1,2 - Dlsxribogion of the sub-paclys

The diswsibuvion of those anlnals cthar were claszifled as sub-adulte {which in this chaprer
dues et eeligds ebe malves char wers hora during the =podyd v chawm in fpure 5.4 Tha [rar
thing that siokes the sye iz the alsence of this category brom the asgtheems hall of ha zbely
aten, I the northem half these amallizsh prings, called “mim® n the field, were foood thecugh-
out the stwly peripd, Bot in the southem balf they were ghseok ootil the whree colvwes bacn
thora became ipdependeqe, The regacn For this can only be guessed, bur ik might hace been
caased kv chine poachiog that occucced i this area wncll the scart of this scudy (se= chaprer
514 and appendiz Ch

[ cthe nortberm felf of the etedy sree prinee of sub-adulee erara fowned fCequently, moce
tegularly than cha farger print: of rhe edule, Thaiz rangpes include both high end low lanel and
thara ip considarable cverlap. 1o peneral the ranpee of (hasa older sub-adolte sesm 1o be largar
than tha ranges of the independent calves. Tracks of rwe Abesdoles ware foumd oo Both sldes of
tha Mamas rivar. For all cther thines o tha northeon half che Mamas appears o be an lmpoec=
ant boumdary and chey were wever found on both sides exceapr very close o cha river,

The eaiclicke 1 and 2 are fach viciesed by 2ns subeadulr - 398 and 810 rmopesrively - and
sulelick 3 and 4 by two sub-adules sach = 140, 480 and 146, 199 eapectivaly. From the deceiba-
tlon of the calves after sepamticn iL i3 clear that yoemg subesduliy eoozm b s gther reseelcped
gten, chose to wheee (hey wece nuesed, for at least two fo three yeacs [ coodd be thar durkeg
the whole sub-atult phate the chlna snly very geadually extends and shifes it raoge, and thar
the older sub-aduylts will Fill ke fourd @ the arsa wore they were nursed. This londs added
weight ro the sugeestion mode peeovigusly that hioes 146 and 135 coewld be young of the s%ame
ow, bacause chey ocoupied cooghly e same ares. From cheir ranging pactmms it seams likaly
that chine ddA could be the progere of famale 440, rino 320 of female T0] and chino 140 of
female 515, The tacks of sb—wdults 460 aod 19 were imtermediate it aize betwean sub-acuic
and adult whan firat found (sew chaprer 4.2) and ate probably alder chen che rast of che mb-
adhlrs, apd might ba even earller progeny of ene of rhe females menciened above.

5.1.2 = Dixttibmico of the oeles and ather aduls

Only four of the adults can be idemtified with agy cortmioty as oaler (e chaprer 4.3).
Tha rangas of thaze Four males ara shown la Flguoe 5,5, Since tbhere are known 0 be & or poss-
ibly 1%+ females in the woral avmber of 21 resident adilts, it con b cqpected that zome of the
octher adults are males wo, if we o=ene o mwughly wuel gax-tatio. The rengas of Al vmsaxad
adules are shown ip Hgure 5.6,

Mole manges are extensive, much lorget chan those of the nom-breedi fomales. Thoyw
extended mvor both the fower and hipher pacs of dwe study ares. Male raoges w condidarable
mvarinp ard malaz wander ovar g wide area
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Male 3Z0 s the meer cegubarly reesrded ocileo. Hls rrocks were found on moar sepedi-
dians and aften mors thon svce in diEEerept Locarisne, (¢ appeses that hlc home range covera m
rathar large aren west of rhe Mamas, nwerlapping much of the stwly arest. Liks mala 54, cha
arthar oomthain male -4160- wisers saltlick 3, bar hix sange lied more to tha moreh. The cangea of
bxh males ul'q:]ap, but male &lD appeiry ta Have a fair pars of hiz home {1l 2 rmiralds cha
a.[ud:p' ares, gnd therefora rha uu:::rin]: i ptnhuhl':.r leax then iusgprtml in A E5. Mole 419 wan
wamally Tound marth of tha Batu Ikot Tiver, and only ot oo occasion Eucther south, omsar cha
Badal river, whara male 520 ia moat oftan Found

% tha orhar adulra In the oorchern helf of che soody area, twe = 108 mnd 310 = t=dm
eypteal of very old anlmals, with pecaliar asymmerric prints, and both were found cnly omce.
Thaae are probably only occasional visitome to the ares, probably coming to ome of the sahlicks
The rmeks of the ozher 1o chines - 110 and 930 - were found vt a lacge ayea, bur thesa
was o [im evidetrs that they wers melss, althouph heic [“Ejnﬁ patterns suggest thie, Rhma
BB} nocupie w0 ared smst of the Memes. It probably wses oos aof b norchern ssledicks, altheugh
ite trpcks wore nevet motuwally foomd there

ithing 110 { this thing das a verr chamactedstic gemed sbows a cemarkabla digtribuclen. [t
was found opce oo the top of the mouotaio west of camp Centrel ancd twice oore apound zeli-
lick I epd an 1oote thencs, passing che ealtlicks 2 and 3. Probably this chive noroally  resldes
wagt of the etudy area, from where it undertakes s Eomg joumay to mldchek L, bypasslsg cwa
otha: ealtlicka. Hecause akll uneexad adultz in dw oorthem area Bars locge bome mnges amd
occasdonally wandet fae from the cenrra of dieir homa reoga, like che known malas, they are all
grouped with che males wheao eppropriars.

The two mabes b the southern ares - 191 zod MG - ware foumd Ilses frequently. Baogb
visdr zalrlizlz 5§ and peobably hava g large pare of cheir boma range pueside the wady arse. Mals
9L har & relarwaly larps rasge, bur noose of thes 18 due to oma gisgla ordp the animal meda
from the Silubkluf area aleny the Tebang oweec, up aod dowm the Mamas fof 8 few Ellomecras
ard forther up the Pinug river to the sadtlick. Maore ogually It appeosched the sabtlick from tha
snuth o7 estt, daod tHe oentre of itd bome nage i pzobably south of tbe study dces, becween
the Sihdkhk and saltlick 6. Mals %6 wos olse Foand a8 saltlick & and chogs 1o che wacershaed
between che Mamea ood Silukluk. The tiocks indicaved thnt the cencre of ita home mbga s
focaced nomcheast of the Slukhak, and it crosses the Sihaklak arsa on its wny to the saltlicl,

QF the othar fire adeits chat were cecorisd i the southemn helF of the zrem, two = 195
gnd 192 - &re i.mmr females (see chapter 5.1.1). Another - 194 - was & roguler vimitor (9
the etudy ares during che first two yesra of che atudy, but lacer vanighed The dicection of its
cracks suggast thac it realdes noechaast of cthe Tanaog tiver, and pegsas throagh the scudy araas
oo it waFr ta salilick 3. The ocher two animals ara accesdonal vlaicora, rhine 181 comes to
ealclick & Erom the zouth amd rhieo 136 has been Fouod 2 few dmes in the Silokluk and Tenang
arann. Sinca the distribacion of 1reckz of deos chres animale did nor gre suificient information
1 a9 them, all thiea wara wentativaly pooaped with the male.

L.14 - Tha cyverall disrilveicn pammam

The dlacrlbuclons of the Iodividaal rhinod, as descrlbed v the pessicas chepeers, clearly
gow that eack thine bas a fairly well defloed home range thar includes & =ahlck. Figwes 57
shows the heme ranges of koowo indvidusls, For some lodividuals the ange |5 well begwp, for
cthers it can ba deduced from cocesionad trocks mod direction of trevml; for a Few onimals thece
is toa litrle infarmation to deduce amnthing ocher than en approximate locality Eor che poimal's
home range, Masg shings were actmlly tecordsd at ons of the salilicks. Some wers fouod omarby
ar welking townrds s lick, The saltlicks are aleo shown in Figura 5.7,

From the distribution map {Figure .77 it seema that shinoe waee abaent Erom the asea
cost of the Mamer in the ceptrad porc of cha study arsa, aparc From narth of cainp Centeal and
in the Silvkhik arem where o fow chines weore Eoond in the mounceins east of the Memas. Mot
inivicwals ware fougd west of thee Mames-Siluklak walley {30 of 19} Io facc the aras eest of
phee hatnas was vigiTed by dhines, bat good trecks were never fouod. JId fasces ware occasmionsl-
by Bewnd, buc rhlpoy geem to o fhe drfa ofrequeatly.

Alchough the orea cost of the Mames s rethar sieep, it @ oot unsuicebls Eor rhins. and
rhzre are well-developed rhina trails on all che major cidges, a3 alsewhere in che scody arem. Sue
the rrails warte chyiously vary little used, overprown at places, eod the wallows bad mor been
usedd for & [omg time. Tha trail symwem imdicecez that the arsa was uwsed regularly by chines In
the recenr papt. Thedr dieappeacancs b recope yeare 2 doubtless cauwsed e trappmg o the Alas
alda of the oousreins. Rbioc trapa wers lomd clos: (o camp Pawang in 1975 {3ce nppendis €G]
and old signs of poaching wete nwnerous om the slopes facing the Alas valley. Only io the nacch
of the sivdy areés are shioos mfe east of the Mamas, beopwss the eeeatpmant thare 36 extreme-
Iy crugged and szeep,
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if wa compere the nocthem amd southern halies of the shndy drea; raking che Susgel Miko
a5 boundary, some differences in the distribution of individunls are appacenc. Sub-adulis are
sbeent From the egutbern srea and che tniad nomber of thinoy seems 10 ba less chere, 23 Inedleld-
uale ware using the ares aarerth of Supgei Niks byt anly 16 were found in the souch, Thesa d(F-
Fezancee in numbers ace probably abeo arzibutable o poachmp. On the Adges south of the suady
area and in the area esround saltlick &, chino crapping was prectised for many years and as
cecantly as 19%F, and a Fair numbar of rhinos moet heve besn killacd thare, Thin could alme &x-
plain cha pbeanes of fybeaduirs in thiz area. Femalas with calves and ymmg hincs remain elose
ra the smlflicks and since trapd are oftan placed om the big rceaile [eoding to the Leks, chey
prabably nm & grearer risk of belng klllad than the other rhinea, which go there less Eral:JumtIr.

The saldicks appesr to #lay an importaot role in the fifa of the rhino. Tha calwe ase
bom and raised i the saroendings of rhe maltlicky, pnd stay in the orighboursnd lor some
yoars. All rhinos pey rogular vimite 12 R particaiar saltliek, often travoliiog fong dlrasces o
taach it. Tracks of 30 of tha known individusls ware foand et salclicks ond coby four ndividoals
wera pever tecorded chosa o a =alilick. Mpsr animals sesm co reguleriy dsit one salclick ool
oily & few thioo's were recorded st more than coe lick; Ln most caces thess snimele were
malas {zea cheprer £.2). Travelling oo or Erom a sslrllck rhines vooaily atick co oma, but coca-
wemally mope, rogular tracks and in zeveral cpoes chies visieed a saltlck which wes oot the
e weAcest to the cemgre of thkit bome mnge, The rhine home ranges sarvced by mch of che
waltliikd ovarlep, [t conld bBe thar thinds normelly ssin (e taote geltlick theuwghouc chelr livea
ceul thar owzl ol the anivaels wislting o partheplar salilick ace relzred, The feequency of the
visiet pa the licks will Be further discupsed m chepier 5.6,

For oplomost o)l the (hings che Mamos river sesms w be oo important bouodary, Froam
the range meps in the figures 5.1 co 7.6, it is sppacent that oll but two animals (sub-adule
460 and sub-aduit 444} are found exchusively on either the west or the aast fde of tha Tivac,
glthough g Fow animels crogz to the Further haok bot do not move sway [rom the river,
cthar civere and stramme In the study ares do nor sesm b2 wct 28 8 houndans,

The dame=z rivar ie cattalnly nor & physicad betelsr co rhing movementa, Hermelly wiheo &
rhino descends 70 the civer It encera tha watee, swima o wades 1o the other side, end often
follews the rivar for scme dictanes. crossing geweral tlomes, bur e zlmomt always raoiroe too the
cside fram whenca it cama, Sometimes shorr visige 2re made o the oppoelte banks, b che =ni-
mal pemerally quickly recroeses. A Big tiver may be sn imposwatit lendmatk fee 8 rhioo. deter-
mining patt of the boundary of lts home range (des alte chapier *H2h

The mmn=bzeeding tanges of he Jemales all gesm pp be located wf the matgios of tha
sowdy aren, on rthe higher slopes of wthe moogoies, This o ot e bor che ranges of mosc
makee arad arbsr adales, Only a few gub-adules hawe homa rapges mers oo che seners 3 tha sowdy
amd. This iz probably an artefaet af tha stody arem®s [boarion besides the Mamas et Thia
ovet forws e boibdary of the home mnges of most rhinos, and therefore lias ar the peoiphery
of thalr sarepdive bome {1, 17) =8 1If the :tuﬂr area bard leae=n comtred 9o R/ mnjnr wnl:n'r:hlri, tiwen
it weuld prebably bave sosompasesd the mam csotres of dittribotion of the edult sthings, but we
thlq haye feund few tracks of young seivials, which ore found mainly ot lower levols near
the yover,

Young and subepcfults angs mainty oo the lower slopes of the mountains, clossc to the
rivr, wil to the saltlicks. The siults speod moet of their lmea away from che licke, with the
sentre of rheir bome Anzes on the major ridges. Tha disceiburions of the mon-breadine Famales
and che males seam 10 differ. Tracks of tha males wera Eound Frequencly and vieuallr evars-
where im cha study aram, e ce higher eod lower para ellke, 2nd maled kave Jarga home ranges
that cwerlep eatensmmly. Tracks of pon=bredding females wete rarely fourd i che sowdy arez
and cha oat=breeditg home canges seem to lic o0 tha higher paree of the ridgas, wich indiridual
boota rangas rather restricted ond ool sepateted feam tho remges of orher lomales. Cenrrea of
both Iemple pnd mels heme ranges asem 10 b= rarher avenly distribured ovar the Brea.

Femnles seem to show o sirong spacing mechaniam. In non-bresding conditles they s
srricLly swparatsd bomgs canges, buc wicth @ calf they ere lass exclusive. The malas de nor Bwdd
ane anothyrs hoswe anges, tut it may be that thers i only periphacal ovaclap of the axcenalya
hema panges, agd that the core aress are mare clenrly separated, Younp soh-adults appoar to
occupy epinly the morgingl parcs oF the bome ranges of cha adelis, and praduslly espood theic
ruhnu:u :'ji:h time, grachmlly moving awey from e lower giopes and zaltlicks where they spent
their infancy,
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5.9 - Apalyrsirc of the individueel reEngee

Te amalyss che extent of individus] home ranpea deceiled ierge-acale disveibucion maps
were made far el]l ke rhioos; & selaction ls shown b flpuses 38 o 501, The cowss and ditec-
tion of each treck bz chown by che thick solld Unes, aod cracks meds duriog the sime expedition
2ra, whensesr poazible, snonacted by daxhed and deried lines o mdicers the presumedt course of
trival, Tha=zhed lioms mdieeis wodearified toacks of thesa are balievad to have besn mads By
the siwme rhinn The dorted loaes cofhect siecsgsive trecks of the ame duso atd indieste the
etamals prabable rotie. Wallows used by individesl chlwz ate indicared by solid eleele

Roange size Wwhs reeasured by deawing a polygon enctosiog all reeoched tracks Sceaipht
lings werz used except whets the Mamas prec was Enewn o form the beupdary, There the
gppraximate course ol the ziver was wmed a5 the Dourderr Jine. I the ditection of the trcks
puppesiad that the rthioe had veatorsd orraids che polypon, this ie shown by the shore far arrowe.

"The maps presentad in faures 5.8 oo 5.11, show the ranges of enimale fiem Jdifferent ape
and sex classse, Mo rmnpgae gre included for rhince st wers Foumd only once of twice,. sanimals
found ewly in a small ares oo chalr way 1o a zaltlick, or whoss tecks wera found only lnfre-
quently.

There ate a Few Fzcrors complicating the estimarion of the sizs of the home cange of
ehe indiridus| thiesz, The Erragular and lazalised eezuresnes of che eracks of many =f the rhines
m the stody area, Fuggests that mo=; apimals mpend only puct of their tpme @ the stwly acas,
The teoze of an indivicual as showo b its tcks eecorded duting the study therefore repressmts
mly e part of its home 1Aange, but it i difficelt to sscimate how large a part theat ix Tor the
estimatica of the sverage siee of the home range for moch cetegnry tha renpes of tha mas
fraquontly recorded sthinps bave boen wead

521 - Fepals homs ranges

A hgs b explomed prevously famples o womebreading srate wke differenl angss oo
when they ara acedmpanied with & calf, Females with cabll were fonnd comparatieely cfran |n
the study srem, wsuslly close to a seltlick Cutstide the breading period cha feales weaoe found
much less frequently andd on the higher slopes, whore chey have telativehr small ranges, which
do v ovardep with these of orher females.

Bepaupe of the LUmired vwmbar of racorde of nen-Breeding fwmales, eizes of home mnges
ara diffigult 1 estimars. Bue the range of & nom-bresding fomele i3 certeinlyr comphestivaly
amadl, smuch amallar chen the ranga of & male, othecwbbe tha erity of ecoed: of non-hresding
feetales camoen be caplaloed. The noen-beeeding bome renpe 19 probably net mote than 19 oo
1% 20 b, pachdps ovaty Jees, with the female t2lng o regolaz corridor 1o a saltlick

Moch mere records are available for fapmales with A caif, The hiome range of che ale Lr
pbout 10 1o 15 7 km, ond adjacemt to the salthcks, Because of the itz o home rmange in
relation te the brecding oycle, the tatal home rappe of & famalde (threughewt the broeding and
non=bremding pericds] is {adrly larget, Lot only parg of 0 9 weed a1 oany time, Foo ame wabla
knowo fewmmle the "gveral™ horme fmaoge wes whout 20 % ke, For other (emedes figures cannot
be ghven, but all eppear to beve: relatively small home ranges, clearly smellsr thag che males
home tangsd [aee ehaprer 5,2,3). Tha avarage home rasge of & lemala rhlng was astitiated 1o ba
23 3 ke,

Wiven g Jemele wigiis @ salehlok, ber trecks are generlly masy o [oflow, Ofeen her trecks
o and from the lick followr 3 Hoeet rouce. Oocitiotolly o few shett detotrs were mikde arodnd
the jik, buc che gnimel's rmils of appromch and demrture were easily Fmel Cmlike meles,
famales do not meke extensive cxplorzthms M the evitone of the hok; they simply inpest min-
amls and Iggve n.a;u'n, ANon -breeding femalgs feem to be= rery conseEnative it thejr chojoce of
Taute tn the soilflick, mod ther wee the spma Touia sach time they travel to the lick, Whkeo ac-—
companied by o colf they mer approseh the lkck from sevechl ditfersnt drectione

Th= I:'nll.uwi.ng EIH.ITIFI']H will ilhtkrete Female bebevioor. Three [emol=s - seriec 'rm, 440
and 196 — were Foumd feitly often writheur calf, bot mvasishly oo & specific rowte ta one of
the saltlicks, and cheir reoges ore illustcared in Figute 3.2. The thines 443 and 700 wwed cxacy-
Iv the mame rowres oo approach and leave the saltlick every time, generally not deviating more
than » faw zreps from their previcus ceack, Since al! che 1meorde for these famales Followr cne
ling their known rangea ere vary smell 0.2 0 3 =g km). Female 700% tracks were Ecumed omby
in the laet kilematre wf tha cortridar the animal travabied to the saltlick,

Four of the Eameles wara found very asldom cureide the breeding paried, and their knowm
ooo-breadiog ranges are akso wvery small {1 o 3 s3 kml]. Female 158, found ooca et saltlick §
and 1wica io the Temang - Silukluk oatecdved haz ber bome reope probehly oorth of the S5ilek-
tuk river. Female +4, was recordad thres rimes in a amell area eaer of camp Acch, Female LS55




vt found omby nonce and female 505 wlea, chres kilozetzea aparc. The mnges of all thes=
famulas gre swwm in figore 5.0

The <nly jomals that was found evar an exrapsive atea during the pericd whep she way
wrichout & i;u.[f, 15 female B0, She Ta.n.ged. cawer an arcdz of almeast 12 3 km in the [alsn Sudiz—
men acea, west of camp Aceh, aod up tn malidick 1. A map showmp all the tracks of thir fas-
male is shown in figure 5.9C. This thipp was found once corside ehe aoudy ares wpscream frcem
mmltllek 3, once ac saldick 1 and further west alomy the vidge, Sgain it appeaes thar & fair part
of this range is mede wp of the corridor fo e mltlick, and that A Emir paet of the homa raoge
j& curdida the atudy area. Tha centre of che bomo tenge of this thite i3 protably focared zoma-
where around che momieio op et the enod oF che pettol tmil, buc i difficult o egimazs tha
exronl of che boma zange.

‘The scarcary of tecaede far most of che non-breeding Females makex extimation of the
arerafe non-braediop home range very difficolt, but it i3 apperently & mlatively soall aces,
no mora thang 10 ta 135 ag km, part of which covers the corridor co cha =altlick.

Curing ¢he perinds when the same femaled were with & calf mare cecords sre evailokie
Wt the famaley bava » calf rhey catg dowt oo the saldicks and remeln bn & 1achar small
mpgd adjmeend o the lick, One foovale - d4d o woas foud ondy once with a cabf. Four others
- 703, 178, 176, B4 - wars found only wery close ta the salchick, and chele braadiog rangea
spparancly Eal? aleo cursida the srudy srca [eee figore 42). Thies femalss wsed the stody aces
fairly mxrensivelr.

From records collecied oo fowe expeditions ower aimost ome yeal the ange of fermelt 515
and =alf 410 was found ro cover almesc 1l e km {eee figure 5.2). Mo indicadions wers found
that the animals bad bees far suterde e polygon and the breadiog home mage i prohebly wok
wery mibch larges.

The disuriborios of the tracks of female 442 and cwlf 300 arg Swown in figuze 598, This
it was found oo Four cwtoestlve expeditiond and chele crecks eoodd be Followad for  oslatively
long distanees. Thelr range covers s taogicudiosl avea of over 7 3g bm oo thae slopas azet of the
MMemas. The tracks of chis pair ware melnly found travelling o or From saltlick 1, buc ooce
they wore found walklng acrh aloog the alope and wihibin & few humlrsed meotres of the =mhlick,
Going 1o the salrllek rhey pged moveral diffarent rouzes, not oaly che wute which the cow dsed
regulaziy befare che bleeh. The rracks indbkcarm that che cange [@ peobably mots sxzemeim to
i porth and eerdhens) but the animals were Trequestly Dewnd in wha etudy arew amwl 1he reoge
sbown i the map peebably cowrs modt of e acjomal®z il home range,

Foamale 139 and call 133 were fimd o fBee sugcepive eapedivions, fowr (lmes with froah
trecks, Their total oange mlpht be oomewhat rger thon che Clgured aeea of almasr 13 sg km
[digure 5,108}, bl fuck rnich, Bergests rhe anirslt ware Peaguencly found In the rsrody ezea,

Hegszd o0 these rhras examples of chinot whosz bresdng ranges larpely ovarlap che arudy
cTea it con be conchaled that =z femabe chima with z calf, has a hame rznge of 10 3 5 =5 km,
pdjmcent ta x mbelick,

For lamale 155 the 'premll® homa TATgE war mh-:gt:nri.'a.ll_:,r larger (159 & ktn] thmn bee
mangs with wouig (127 3g km). For other Females the total renge iz coiv sightly farger than
the breeding mnge. Femols 155 waz found five Timea in ssccession with hero calf, but outside
thiz paticd she was found onbv coce at che wescarn boundary of cha study area, sbout 5 kilo-
metra=s netth of che psnees af the beamding reopa. 1t caems thar chia femals, when not oacEng,
cravals mostly cutside he mady ares ant char it migrated several kLilometrea asouth 0 nurs= its
f:nlf. It# home amge may cherafore be as large &5 20 39 km, bt the ooimal wes coly part of
iE B GOY 06 Time.

Similarly Famale 5L5, geaeny to rexivie at the perphery of che study aces, when wot with
alf. Cihar females, Uke B40 wnd 198, show smallar tange shiFes and their total ranges mey
be smaller. The home ranges of the females are congiderably smaller than those af che males,
whish can be 25 = ko or moze (sec chapter 5.2.4), The average home ranga aof a femaela rchiac,
braedlog and cwn-bresding together, is esrimated to be cbout 200 sq km.

I chis coorext It 18 woeth cobsidetiog the distrilnagion of mdult 195, & shown in Tigare
5100, a3 this rbioo may be a femels apd (b mother of calf L34, This rhino probably ridis
galilick 4, becauss it was nerar bomd at the sowthemnm saleticks, although it was often Eound
neatdr art Sumgel Pinus. [ts rasg= is more than 20 s3 km. tut this can be arrribuced Do one
alngte wack found elode to camp Centtal wod sallick 4. All other wacks of chis animal ware
found along ar cluze to the Sunagi Pimis, [t could wery wall be thar chie rhine resides pacmalhby
along che cidge north of tho Zungei Pinue, trawelling a rather long cocridor ro mltlick 4, After
the binh she mey heve migrated w the area aouth or wase of this zaltlick: an area that waa
nel vaey oftery patrolled. In peneral che patrarn of dlocribueion showa By this mimazl does nat
canttedict the paciern descriced sbove for famales, and ehls ehioo could indeed be & Eemole
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522 = Home rangs of the calres after winhmg

in zhapter S.1.1 we qaw that the tabves, after Beving espocated Ecom the mathet, templn n
tha wmisa whore chey were nursed bor rwe eo chree yerrs, and gradwally exceod their range by
veOruring into adiacent sreas These younp subedults heve s home ranee of showt 13 =3 km, with
6 cocidar o 4 saltiick.

Owie of the caivee - 1 - wee sull with 1tha cow a1 the end of che ptody. Fer four othees
= 200, 403, 3k, 13E - ordy ecanty tedwocds &ra avallable, but for thees Foung sub—adult: gosd
st of 1eacke were found ower thelr ficar few years of ledepeodent Ule. By far che most fre-
guently tecorded voung shesdult s rhime 410, salfl of female $1% {zee Figore $.9D). Fresh tracks
of thuz chises wers found on gy of the feven axpadicions made afrer I baceame independent. Iie
mAge cowersd aloepax 4,5 sy ko, By oepst ool the packs ate lecaced o wbe sagreen half of
the range, 1t was frood ooly obee a8 sabibick 3 and 1 appatently doe not wes the blg ceall
Imziding dows Frae: che ridge, bat rabkwes 8 more sootbers reere o the §iely &8 foure It probably
veed with itz mother,

The home ranga of thiz rhina phould probehly be gxténdsd somewhar e the southwest
apd might be o Lttle ower 15 8 km. The westemn aod Jefs ufsd pact <f rhe bome tange 5
fl:lImEIlE; by & corridor to =altlick 3, following che Sunzei Padek, before tuming notth to the
saltlick,

Another young sub-pdult - 445 calf of Fomele 444 - vme found o the opposite side of
the Mames wming &n arem of 11.6 =q km (Figure 3.9F). Although the aporem pide nf the kamac
was lass rapualarly pateolbed, thia cfhing was found oo thres seccesmwy axpaditions, e oer &
rather lerga area. Although records are lewer than [or calf 410, the home range of this thing ba
pratably ot much lerger chan ehe range shown In flpeee S%E.

1o the southarn half of 1the sodly area ohe of the woung sub-adules - 130, calf of femabe
15% = wag foumd ranging ower an area of 8.5 &7 km (Flgure 5104}, on both eldes of che Sumpgasl
Pimug, L vange would become copsiderably Jarger {alewast 15 3q km) I en wnreliabbe record on
the hlph moumtais top north of camp Pitoe 92 Inelded, Lol remetkable thetr this hlso was
el R oRe occasich at eacn of the aodibers saleldcke On chee expedizion ome of che cere Wibi=
porg o the Susged Pinws malollek - ehjme 192 - was ako loobd e both licks, so o could very
el B thare salf 130 fallowsd the abder rrai] of thiees 190 ee the acher lisk

Youog sb-ndult A0 was olso ooce fouwnd wt salelick I, wherems with ity mother it had
alomys visiced saltlick 1, and never crossed the Mamas {see fipare - 5.78). This suggests char
young sub-adalts are exploratcoy amd ymoture inte pew aEmas, thus pimdually sxctewdmg cheir
range. Thia could sler explain the sudden sppedrsnce of 2 new pommg =ub-pdult - 14E - on
the 16k expedition (esa figure 5.3}, in an erse that hed heen regularly petrelled hefore. The
thiea came over the mauncein op woa1 of camp Cencral ard desceoded e the Mamas elong ooe
of e big trells. Afver & Few short detowes close o the river if reowned the aame rouce: aod
kefr the scudy ares ower che mouneeio Top.

523 - Yooo moge of the other sub-sdnite

Six rhincs were clazEifisd as sub-adulis from the mze and form of their priote. Records
for moet of rhese are ecattered over cime 83 well e in zpace (see the teble of oocurrence in
fipurs 2.24]. The Fecr thet their trechs wers oot found oo every expedicion but et infrequent
interval: mede idencification of the tracks mors difficult. The teacks ware ofran slsa foand ac
seatTered locaricme over B large ared, 85 cAn be seen In flguee 34 In genare] the older sub-
adulte appear Lo hava laige 1anges, 3 5q¢ km or more, conglsting of & small well-ueed core sres
ard anm exrencive ATH] lase-uepsd pariphersl arss. The average home ranps of an older ewb-adulr
rbeme 1 earimaned ar X5 eq km.

The meae epulasly acorded sub—adubc is rhine 140, whose discelbucion s sbows lo fgues
5.AC. 115 range In che srudr area is 187 sq km, and it probably setends Furcher m oerdeerm and
wastetpn ditectlons. A concenteation of cracks wae found eeer of zalilick 3, whibke Im che @agrern
pod spathem part of the range e receords ace more ecattered. This chine's rAnge sesms [0
inchyde ¢ cope aras easy of salillek 3, aorroooded by & widar zone, which he eoimal wsee
mly proacionally, Rhito 140 was fousd less regularly than edult make S20, who nses the same
area, and poobebly spends more of les eime orside the soedy ares fhar doas rhios TX00 The
bome pange of thine 140 is probably larger thar che tange shows o figare $S.8C, and might be
as much g5 20 to 25 7 ko,

Apother sebpduly = 3460 - war oocasionally fnmd o the =me arm, [t was emcomtered
pt lomg incetvls. avl the locations are scattmred [see Figote 340 Igs range of 126 sq km prob-
n.l:-l':,r ml!r COWETS B ].leriphzru.l. ar=m mnd jtz oore Arep mo g be nutdde the atixky area, ]:'ruh.n.h'l].-
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furthar wasr. Wesr of camp Cedtral two more subeadults were fomed, usiog =salthick 4, Both show
the sama oype of distriburion os ridee 460, and both appacenciy beye the ceneres nf theic home
tangss At o7 beynnd the western Beundary of tha etudy area. Tha wmnge of chino [48 coveced af
areg of 10,3 53 km [sex figure 5.4 i

The teopa of sub=adult 199, an animal found onby twice neer camp GCeoirsd, i5 sbown in
figure .11A, maimly 10 show that this rbino wisited che saldick twice wichin & few didog, Sid-
adulee 446 prd EI0 gre poorly Enown They vialt the nordeern saltlicks, bur wate naly Ermiped ezl
ot twice, 80 that oothing can be faid abootr thelr homa fenges, They pmobebly rezide forth of
Lhe scedy are. ,

fn mummary i1 can be emid ther sub-adolts appesy eo bawe large rangas, coosisting of
ears Aesd Bnd exteneive and less-weed peripberal ones and ope or more corridore eoa selclick.
fn @33gnca the ranged of clder sub-gdulcs are More @milar fo the ranger of males than co chosa
of fampleg; thie may Indlcace cthar maet of the recognised seb-gdulez ara io fact poung maled,
tue (bwre iz pe other evidesce 1o suppoer chis essumprion: 1 subepdult femalez have ranges
comparable o che tanges of the noa-breeding adult famabes, compatativekr smail areas hightc on
the atepes, cheay ara lase likely oo be found. Same of the rarar mub-—edults, like 446 and 330, mey
in fact be females, Bur it i3 elso possmble that cher are only occasional vistars to Ebe sbddhy
eraf. CHaring the whola evedy 12 caives ware Born, buc only & cidder =uwb—adalts cowld bz recog-
niged: this apparent carenezs may arlse from a dlserlbuclon of some of tha zgb-adults chac ia
ticiilar o the digtobutles of don-bieeding femiles mnd from the diEficudty of distinguishing
pecween che pracks of diffecent indlvidus! sub-adulrs

524 - Mable homer ranps

&3 hin been cxplaimed in chaprer 5.1.3, ibe thinoe thar wars thoaght to ba makde, bhare
pxtensire ranges, afpeclally compared o dwse of the non-bresding femalee. A [ow males ara
wnony those rhinges most feequently encoanteced in the stwdy area. Their home Tengas appearc
to eoangiyt of & cory ades [whetg thelr tracls are mosr frequenthy found), suersumded by 2 wida
o= that is lew [requenciy rsited. Male home moges aze [arge, 5 59 km oc ceors. Madsa visie
saltlicks, but ummlly do wor trove! only on one specific cotrider, Wey often stay chae 15 e
lick for some time, foraging m all directions. Gecasicnally orber saltficks may alko be sigltal
The aretegs homa range of 8 male rhine wea estimated  be 30 = km,

f ol the chines the cracks of male 120 {see fipure 5.8A} were by far the moat Ereguant-
Iy encountdred throughout the soady. Thie thine was found during 13 of the 17 scpedicions, end
niken roTe than ooce, with frash tracks oo ¥ expeditioms. Thle thinc'as homs aage sasma o
everlap almest complately with e study e

The 1ange ¢var which this series wee found ie almost 24 2 km, west of the Mames river
o saltlick 3. The direction of cha tracks Indlcaped that oo the wesr and souchwesr #ds the
thino had bgen outside the suppased botundary of he rapge. This rhing was most Erequencly found
m the conteq of ito eange o1 near the saleliek, aed i3 reral hemse cxope 13 moimarsed e Ee
batwegn 25 gnd 30 a3 km.

Mast cracks of male 520 ware fourd aloag tha tfidge betwsen the Swgei Hadak pod the
Sungei Pato dkat, In the Jalen A. Yenl ares. acd on ehe trall leadlng down [rovo this Tidge (o
che ealtlick. But appatently chis rhing alze folbaere orhers soures boo the salrliel The Masst apd
poma M the emaller tribucarian o & leseer axrepr, &2 1o daTwe A4 Bowodaties. T sseel
occesicns the rhino twned beck at tha Sunpei Badak nr the Senget Geiw lknt, byt in ocher in-
grances chase fivars ware otoased and eracks weee fontvd o both sdes Tt appests that the coes
erea of the bome renge covers the ezstern (wo-thipde of cha tidge batwesn camp NAoeh and salt—
lick 3. All vtacks found In che west af rthe fange lad more oc less dirscdy to the seldlick, while
i 1be eastero ball the rhine crovelled o maricas dirscrioos.

The tang= of the other norchero male, rhino 613 §2 showm [ [igoes 5.8E. 1t |3 only 157
vg Em aod compl=tely oveclaps the poge of 520, bue che racks seem concemtrated ln ibe morth
and espacidlly in the northwemam coroer §falan Sodirmen) and ar tha salrlick. Tha wacks o
and frows the saltlick lead o the wast and this rhine was once boowd sodth of the Susgei Bato
tkat, when it followsd the Yig il from he saldick o the [alan 4. Yani apd procesdsd simoxt
te che jumction of the Sunpei Badok and the Mamas

hinlm 610 wae lexx [esquencly eocouwncered than omale %20 ewd the core ozep af jt3 hote
Tunge appeare 10 ba morth of salddick 3, parcly cwrside the stdy arem. F the centre of tha
anlenal's home raoge iz situated almost oo the bowndary of the atudy arca. we cen cmpect chac
there b5 anocthar 10 1o 15 3g ko oF itz home tange culside the stwly aree. The homs range of
malw 10 wonld than be zimilar o the bome range of 330, between 25 snd 30 s km,

Although the ranges of borh males gerp o sveclap completaly, the cora areas (the arsac
which tha smimals uwe mtemsively) a2ppsac to be separeted. Male 520 has ooly been Found coce
glong fhe Jalan Sudirman, while made $40 only oeee veorwead east over zhe Jalan A, Yenl. The
two thinoa are ooly regulady found wsiogp the szame areas 21 salilick % and along the Songei Bard
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kar. Rbinn 610 has & wery larpe smd chargctarietic prieer, thar cam ewan be recoghited in the
ilald, and che jalew A. Yani wes the mosr iotensively pareclled area, If 1his oren is reguorly
visliad by thes thine {12 towcks would cartzioly heve been [ound thera more than ooos, Fram the
zalitick male 610 walked glong the werr well-waemn trall uphlll, probebly following a triack of
one of the sob-wduitas (1400, Rhino 610 eevalled eagt, net following the eeim cteid, ol it el-
test cehched 1be Mamoes end ratumed along che Sunged Badal

tet the roo males r=wdent in the zouthero bhalf of the sty area onby the distributiop
map of series 1%1 s gren, For the distributiom of male 290 see figure 55 Tn khe stody aren
thiz ring has 2 small renge of cnlr 35 = km, presomably largaly Earmed Ly s corcider eo
mltlick 6, twer rhe watershed batween the Mames ond Siluklyk rivers. The centre of ite homa
tange ia belicved to lie notth of the Sihkhik river.

The discribucion of male 191 is shown in figare .00, With 8 canze of 28.7 km |t has
thm latpest capgm of 2l che hinps rexident wivhin the eody aces, bt almosr il this renze
cen be atrritacod o one extensive tour recorded op the dth expalition, when thino 191 followsd
the Tenang Tiver down=iream amd mlong the Memes for a fow kilomcores. The animel then re-
mwoed and followed che Plous river uperream o the sigilick. The enimol eppareocly movad apid-
ly. because cacks ware of abour the same age el glong the moute. abouc 30 days lecar fresh
teacks of cthe same rhimo were fownd o che Slloklok area; wery cleee o whare Lo scaned its
teiie, The whale paund measured pr leasy 23 kilamerrss. Larer thie rhins was foomd omce mars in
the Silokluk area and several Eimes at slilick 4, generally coming and gong in southeth or
raxtert ireckions.

Albongh the evidencs is [ac Ernon conglosive, the locetion and direction of the tresks
indicxta A hoble caage in the triangle between the Tenang, Jlekluk and Pikka rivers, with the
core kTos protably semewhbere nsac the soutbermn bounders of the study ares. That an aoimal
can comer an aren of this size in oee rapid sweep =appests thet the sstimarsd tomal ranges of
tha males, a5 based on caries 520 aned G10, mre pmhn%ﬂ].r still too smuall amd that ocher malas
may Bl=sz travel farther efieid. If rhinn 171 weie to meke aimiler tTips esuth to the Sunpei kom-
pae 1o, ics coral renge could be somgihing in the order of 50 to 80 g km. Indead meles mep
vaander over such lerga area: during their entire aduic lifa, but for ehe dutedson of tha erudy an
estimaved maile rangs of 30 aq km 3eems BppIOpIiAte.

Typbeally maler seam a3 make long arepreions ines atoss thar apes sthepwizs refsdy osed
Noas of the Temples showsd ouch beboviour [seg chapter 52,17, Both mals: o the oorthero belf
of the stwdy area wern frequently founed at saiplick 3, bot both were also found wery close o
exdtlick 2 mnd mgle 320 P'rnhnhl}- ale wmited toltlick 4 (see ol chepter 6,.2], Males may TOg-
aletly w5t twea or mors saltlicks, B

Tie male habic of meking quick sweeps through the petiphom] pars of «cbeir bomoa rengas
may cxploin the appearance of thoss chines chac were iy found once or twice in che aoudy
z1as. The moer nocebks sxample ie rhino B10 {sem figure 5.4). The hiphlr chamerscistic foorprioes
of 1hie rhine were foumd aody cace in & well-pacrolled ares &t the Memas riwar, This thino must
occwryr a bhome reore almoer enticaly curside the ewody area, but probabhr made 4 quick excur-
non westward afwee vislting s selrlick elong one of che side-rivars. The same could be argued
for sarles 106 [zas Ffigure 5.6), anachet lonar Eound once close to camp Cenceal. The behaviour
ol these two anlmals auggest thar they are mabes.

Sirallarly rhine 230 hae yepy charascericele privee pad wae found wirh =etramrey sn rheas
expeditions, over a lacge area [see Dfore 5,08) Lkt mhpge m the study area covere marp than 12
sg km and it hax the greatest linenr extsmdtiom, almase 13 Bilometres, Dwting the 13th expe-
ditigo itr. tmecks were Tpond ocuer a J.a.rp: gray betwesn mlilick 1 add =alebhek 30 [ l.ppnrunt]]r
visired firmt maltlick 3, wanderad downgtream piong che Batd [kat mirer and protesded north ra
saitlick 1. Hers it wandered around exkensiely, visitmg the saltlick at leasm three dmes o abaur
ooe wesk mnd Finally rexorned, follewing the Mamas and going oo in the <lirecxion of the Jelen
Sydirman.

Later thia rhine wae foond once mors ac pektfick 1, agpm wandering akouwd in the sir-
roundinga Much farther acath it was found mmoe on the top of the mowttain wesc of camp
Ceottel. There is & doubtful record Erom near camp Coorrel, thet would almasc double the eni-
mal's range if incleded. The long coek, visiting two saitlicks I succession, and the animail's
bebevious, wandering gbowt pround rhe calthick, imcdicets thet thip thino e & male. The core sree
of il homse cefige ciuoe be comewhsrs wast of the study aree, probebly in the wppar resches of
the Badak crat.

The ratge of adolr 174 [y shown in fipure LE1H, because ic 6 & pood example of & chine
that apparently omly passes throwgh the stixdy zrea on bcs way 0 B oszlilick lte rrarkes wece
Foupd twice heading for saltllck 5 and twlce ar ke jmedion of the Tepang rver and the Mamas,
The core arem of this smimal's hgme mrege mose be mare 1w rbe wortheas;, and this rhine qer
have made the wnidentified tracks that wers otcasionally fomd along the entfance route,

Genminlly when mabes vizitaed b ogalilick, chere were priots all over the place. Om ol trails
imadimg 1o the aattlich there weme tracks poing un wd down, end it wes often wery Qifficull to
Find ottt whare tha chine had come from or wherd i wet. AMelés apparsatly wadder acéund
exeensiveiy in the neighbouthnod of = zaklick, follewing afl mejor oails for some digrance and
coming back esveral times o the lick, wharess femeles approach end legre the lick dirmecly,
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5.3 = Deabnszity of the rhioo in the ptudy zrex

The denzity of an antmel populacien 15 & wasfol pervamerar for comparlsen wlch other aress
pnd For mapagement puarpoges. To awly flwrtsadons n e populecion or for comparlson of cerryg-
lng capacltiss of MEfarene hablenrs it iz suffielsne vo boow ralarvive densivies, thar [ cbe ratio af
juip] pnpu]a.t:inn [£=} th: pt]:l,-.-:', F‘u:r th.is :.'t.l.d]r b whs DeECEssRTy 1o Eaow t]'u: acloolwes durmltr of
the rhinos, that is the sverege nomber of thinas per wmit of area {Aodrewartha, 197t} o he
ahle tp eximate the totel rhimo population in dhe Gunmg Lemsr remme

The number of rhinas i the ctudy arsa omuld nob be establigasd by dirset coumts, because
of the nature of the terram. Limited wi=bility restricts tbhe ose of tranescts and dicect observa-
rkoma g 8 means for cakcvkaring density {see choprer T.3.3). Moreoser the animala wore shy and
tarply encovmtered. Theredors che pomber of animals bad o be detatmiosd fram the cracke
From che discribution parcemn of the inferrad home rangea of gll che iodividuale one can estimare
the average bumber of anlmabl presest n oa cweetain acss. The punbar of adencified individesls
is the minimam oumber of animals pressot m the eren. These feures cen be used to caloulars
absolute demrity of the rhino in the scudy mTes.

The number of feesh tracks found in & certein sree §s proportione] 1o the deosity of
thinza &nd cao be ueed a3 a dessity iodex for comparing oumbare of rhinoe weing diffesent para
of the study eren (eee cheprer J.4). A Fresh track coumt can ba corralaced 1o denaity and be a
ugeful ool fFor cenerecing thine {see chapzar 10).

In the soasuing chaprers & faw marbode are deseribed For calevlaciop che desnmity of the
rhang From whe fmsoles of toack analyses. By weing the apatiab desersbutiss aod seteot of e home
ranges ol the iodivdual thies & dansty of 23 12 19 chincs par 103 8q kin was calcuwlated Com-
patable flgures were obtalned (rom the number of Jdentified shinos, ¥heo the arex cowered by
the oopuafirlon was rezatdsd 1o be 1the eresa within one kloeerrs Erom the parcdled rowled,

53T - Densicy cplewation: aead o Herddburion

Ey mapping che ranges of indjvidheal chinos known to ke present in & given arsa ome can
extimate th= mmber pf wnimals I'ik-:l.:.r o e present, ioD m cartain area. Thif % :nrnparl.hlu [{r]
the ferritory fiapping techoiques urmd 1o coumt songhirdz in thg boesding seaman [van Laviorem,
1982). Thez use of & technigus lik: this for the Sumetran rhine is complitated by the abserce of
distioct tetvitories, by the condiderable mmouoc of raoge overlap amd by the bargeness of zhe
home anges, which often fall partly cutside the etudy area. None of the sxistiog tmchnigues
pepma Applicalle 1o this situation (van Lavierem, 19821). To make the calcularions cme has ro
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deliminate w cqgrtgin bask e acl gstimata che probybility of - caeh animal being presesr o chis
arag. The probebilier of eo anmimal being present m tha test ares i copydered co be propoc-
ticoal o ohe part of irs homa rooga chat falls in che ras aroa.

Bazed on chis priocipla teo difforenc approachas were toeds Tn the Drst mochod o osc-
tangular eear area was choseo and it was escimated which part of each bonee cange lies o the
1eer ares. In che secomd mathod all idenrified records were wead, smd che bést aren comsSsied af
the arma oonoresd by gl wdantified eecords, The pert of the home rmoge that liet (o this drea
was fewnd by dividing che raoge of each anlmat by the astimared overoge heme range of the
ege and sex clpss In bocth mechods the sum of the fractions of & home mnpes king in the
tocT aren wars regarded 28 the ayerage pumber of rhuinos prezent in tha test aces,

The records feem which the |ndlvidusl rempes wers decermined wote collaceed over meora
than flwe yeata, but gave u zalieble pictote of e disuzibution of che animals duting the study.
It appeare that each chims bas a dafledoe and rachar grable raepe, ar [east over the Few yemre of
the sy, excepy for remporary shilts Ly ehe eemges of the femeles (see chaprer 5.1.17 and
geadual chifrs amd exeansons of ranges in jub-adolis {see cheprar %1.2). Theouph bitths he
mumber of rhloss oeersazed, abd i iz pestthie rhar jp othe zama peariod o fawr antmale seigrared
o1 dizd, which wruld have goor wpnoticel, Ta estimates of popolaticon deprity only these iodivd-
unls were included chat were tecorard during che period of tegelar visits o the srudy oree, wp
tr tha 15th scpsdicion (the 17th and 18th expedition wers made T leter y=ars). T the year
before the 1&th expedition [zae figure 3.28) 33 of the 37 rhiocs Fomnd op to the 16th expadition
wirg atill aecagionally pressnt in the stwdy ares, indicating chat the acoummulated TEcords ace
a mallsble repracencerion of tha dlsrlbeclom of tha Indbddusl chirves around the begmoiog of 1972
Qely coo thlpes (194 and 108 may have been lose from the populatlon since che begimming of

tha zrwdy.

Mathed L A reclangalar st atea was deaws on the map of the seady area, covaring the bt
koown pacr of the srvdy arsa. The sdze of thia eear ook la 23,9 ag km, The oyibineg of the ceac
bleck i3 shewm in figure F 12, Sobsequantly ghe predgmed home range of edch rhesa was akeoched
oo the map, and am esclmace was mosde af che feaction of the home moge thar Ues [n the mear
hiock Faor thiz estimata oot only the sive of the army wes foken inke congidecation, bur ales the
inteogty of yxs by the rhioo, When the pore of the home range Irog o the test blocks was
only oocasicoally risited, che estimate was owered, but when o core azes lay in the tast block
the eximate oms incTEazed.

For oample if 0.2F of the home ranpge of a fhino ia «atimated to lie wichin the best
aran, the probabilivy of the thing baing pregant im the eecr blesk g 0.2% The zum of the peob—
ebilitias of prossnce for all tha thinos, ie tha evarege numbar of chioos-present in the test block
8t o certmin vime, Erom which the densicy per upmit area can be calowlared. For hose indlvidaals
whose home mngee ame foirly preciesly known sadimation wae not wary dbfflesdr, buc for ochere it
ia a1 best 8 guess. Unecarceinties sbour the propar beundariee =f e bame rangea amd ahaur the
way 3 rhine spreads ice activities aver the diffarapt pacte af che bBome range, ¢an ceuvee bdaa in
this method

The cesulc of chiz calculaclan s shown in cable I, showing rorad Figures and fgdres foe
aach sex and age class.

Mathod 1. This method was dovalepsd co aliminare same of the blne mhetsnr [n mechad 10 wideh
telies Pemvily im oma's ioterpretation of the size and shepm of the home renges. [n this case
tha known ranges, wor the Jolerred home ranges, wate up=d, and comsequently the st atea 15
tha efea Eﬂ.ﬂﬂmgﬂﬂ!hﬁg ell the idenrilied records. Tn mopauce thy sizm of the Indjwidual TR A
palygon wae deawn around the teeoeds of ore thing (see tho weampies in figures 5B fo §;11)
and the ceast area wa¥ cootttusted by overiaying the polreoms oF all the rhince oo & map. Tha
se of the (25t aree &5 3019 5q0 km, and it i3 shown o figuee %12, Subsaquencly For eoch ching
the sHze of the RAnge was Jdivided by the aveege size of the bome taoge For ics sex and oge
clag: | tar 5.2 = mmlex 3, females ), older cub-adulta 13, voung sub-adulcs 15 =g Jm).
The resullng Frocuion was togacdkel ss che probebility of a thino being present in the test area
and the sem af che fregkions i& the awerage oumbar of rhinos prassnt ar any given Cma.

For mample 2 meale with a range of A5T ay km woubd socote 5.75/30 = 0.2BE Fae lro
probability of pre=ewce in the study area. [0 this method blas mey be cawsed by an incorrecc
gstireate of the average home anpe and differeoces o Incensliy of wse of different patts of tha
home rang=, Moremwr the polygons are eoly crode appeccsimations of the shine's ranges, The
tesults of tha caleularions pre shewn in cebla [[ balgw,
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Table 0 Dengity of rhinog in the study ares, based on the spetial distribucion of the individ-
ual rhinse.
- Mumbar of rhinca per 100 squere kdlomeroes -

tdethod 1 Mecbod I mﬂa{tﬂ
Malep + procumed males a7 2.5 [chapter 5.3.20
Foumplas + presumed Tmmplas 4.1 = A
Chder sub=adulrs 23 |
Young sub-gdualts a.4 3.1
TOTAL 144 12.5 1L3

The depshie: caleculaced by both metheds e eor diller fwbstentiodly, eithec lor corat
danzley ar For che diffsrant ape and sox clagses A & fureber check the toral atea coreced by
the henie rxoges of all Indlvidusle wez sptimated, Acound the ceneres of the home anger of
the irdniduals, shown in Hgere 3,7, citcles were drawn proportional m size o the mvemge sice
of th= home raoge. The chizes with doobifu]l home mpges wers sachxdmd, The toiel area covered
h].' thege tireolar Bome ranges was IEE Eq km, pooed l:-],' 17 rhim;m? whijch Eiu‘u: 8 minimuwm denaity
of 11.3 rhioos per 1403 = km, Thix figura comparas well with the don=tiger shawp in kpbhle m,
agpecially smee g nuimbar of rhicos known to bave part of their bome reoges in this arca, were
oot incheded.

The results of all these caleuiations depend vecy muoch on cho estimates of the average
home rangss For the diffsrent ags and sax ciassez. Bur since dacailed reccorde see avallable for
aeveral rhinos, ovar 4 period of eoveral weara, thees cEtimates muer bz regarded as peliahle
Therahore & demaity of 13 w 14 chinee pec I square Wlomeirss can be repardsd as a Fayrle
apcutara aatimava (oo the uppar Mamas gowde sreas.

The thioo popalation in chia par of the Gunung Lewser arap b probably atlll at an almoec
natural level. lo the suthern parc ©F the stwdy ares poaching bzd gone on for zome dme and
gevora] animals wero killed there in cha years preceding che srody. lo the pemr bafors che =pare
of the audy o few chinecs were Liled m the arta armmd camp Pawang. Thr was probabhe the
Licst casa of poachiog i the uppar Medzs area, and elzsawhare tm tbe study area thés rhinos bave
probably never been bunted The scereety of dunes armodd eatp Pawasy aod the relabive low
cmbarg of rhaod s tBe sodieheer part of the stwdy arss are serteinly a eesolt of posehiog
prestiare, And WE san =xpesst that 'I‘J:rl‘_' vatural populaticn dengity of the thino pooc to the poache
ing was slightiy higber.

Fhima buntimg bax -&-hmmtﬂd the thipo in the icngs eres of the Gunumg Lewssr reserve,
mnel this alen ey huwve reduced the murmbets of rhinos in the central pares, with -animals mig@at-
ing to thete “pen oreag®, Il fo it was probebly maostly afder sub-pdules, which would emigmte
pil may then have Fallen detim, This thay be one reason for the relatnoly law number of older
sab-adults o the study aree

It is difficulc to =y to what cxeeor the upper Mamas is representative of the rost of
Grarwmg Leussr o7 of othar areas whers thioc are foand or used o be foond. In altitude the
a183 1r inmprmediprs. MNowadays rhines are rarsly met =0 lower altitndes io Cunung Leuwser, but
tha wal-developed oreil everams. now abandsned, indicave thae Formarly thers wa: a sizeabls
population of chimoa. Tha zame ia e for adne of e highar para of Sunwng Lewsse. The
uppe: Memas could be favoured by chlbos because of the relatlvely shellow gradients, and be-
cause of rhe prasence of several salrllcke; indeed J1 may suppore & higher demsity of rilnes than
Fleopar afmas, Eerther awsay from asakllcke, Tharefore It smame Appropriace 1o use 5 =lphrly
lowe: eerlmare for mthar ateaz - 10 thines per 10¢ square kilbmerras - 12 aerimate marucal
dansity of the Sumartran rhina.

332 - Demeiry cxlenlsred from the numbsr of iwbeidusis per axpedicion

The mmber of indivlduels thar can be idemified from tracks Found during a sureay can b=
iegarded sz & cownt of the mirelmum mwember of aolmals ther were present s the area duelng
the tioe &f char suresy. Thiz mechod hat bess pmed o arimare the abre of che thino p atlons
in Ujang Kulom, [ara [Selimpkm] & Zetwnkel=Hulbiger, 17467 aod Envbpo-Roupin, Malayss (Flyon &
Abdgllah, 1983%), Diflerenees in #pe of the pomts and minimoum distances bapween  jndivduals
with idettical prinks were osed to edlithats the minimoum owmbar ol rhinns present I the area
undgt study. Ta gelcubane densiy the sze of the mrew that was sampled ha; o be mecsured
Schenkal and Schenkel-Hulligar [1969) assumed thet their records coversd che whole tesarra,
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while Flyo and abdullah (193] reckooed thar cheir meebod detsstsd all shinos within I Bm
liom the patrel coutes, Mo arguoients for the chalee of thly diztanee wears glven,

When a track is foumed che onimed cespoosible hos alrondy moved o to =inewhece alea In
tha ared. By coumcing cracks one cognts animals cher g spread cer st che time of the coust,
s a carrain area sround che points whare thae tracks e founcl Simee krackd emain vlsible £or
¢ lhimited pims saly, The animala will atill e Fairky <lose to tha place whata the tmaek Is esune.
ed. 5o cwe may acgue, &9 Flyon and Abdulleh (1933) bave dane, thac che counisd cracks pepre-
spat the animals that ece wichio & cectain average dlstesce of the tracks. How for chat distmnce
ahotld b depends on the animal and os the average termein condllons, and it is onbr by spply=
Ing the mathed ln an arap with 3 knoom densgicy af the animal thac ome can Find tha cormet
Figuce,

Berause wack coune techeiques are very wsaful for censa of rhioo, they heavwe besn applied
1o the Mamas feiady area, whete the densicr of the oy bhas bean estimated o be 13 to 14
thinas par 100 zq km [tes sheve), Each sxpedicion was regardsd 2= 3 esparsre survey, aod to
couant the pumber of animalas whor= (ecks wera [opnd, the cesulks of the plasiercaat adsmlvaia
(aee FPigure 3,28} wore wmed, as well os 2 dmuleted track cownl iy only tha whdth of tha
print. The latter i comgnrable to the methods osed by Scbhenkel eod Achepkel=Hulligar (2969}
ond Flynn aod Abdultah [1783), The apa survoyed wor cslguleted (1} a2 o 4 km wide transect,
it & 2 km wide strip on eithar side of the patrol coote, oz suggested b Flmn amd Abduliab
(1983), and {2) a8 2 2 kot wide zzmomect, o & 1 km wide sirp on eiiber mde of the patml
rrta. Wich tha 4 km transects ramits showed en unreaiistically low densitiss, compared to the
known 13 1o 14 china par 100 eq km. For the Memeae study arsa 8 2 km f@Ensscr wes mome
EppIOapTiate. An exampla of & 2 km transect, La. 8 1 kilometre surip enclosing the whola patoel
perwotk (185.1 = kl:l'S @ sbown it Dggura 5012, ond axamples [or sinple axpeditions are ebown in
the Ggurea 10.1 and 10,2,

In chaprer 190 thede diffeisnt mathods are compared e devalop a wseful merbod for cen-
sugsing chdng popularlers. The we of poine wideh opely for Weneilving Indivldwars can ooy ba
raful Iy propulatiens with & wary ot gensity, where the ndviduais ate oidely scarrered, Fer
an aren fjks the Mamas it is unsnitable as wo few individmalks cao be identified with certainey,
Esing 2 1 kilomerrs srrip on gither side of the perrcd route and the resulte of che plastercast
anelyeis, the dopaities calewlsrsd ware fRitly clega e the figurea kopwm from anabrsin of the
animal's epatial disteiburion. Ewman with 2 1 kbooatts etfyp width the averape deditisg caleulited
ara alightly below the demeicy esnitoated from ochar woachode and it wvay be that a slighely nae—
rowRer SOEip i3 mare approprlace, For Jostance 800 merred. However 4 1 Ellowoerre scelp an althee
pids ie more convenisar for working with, amd phees demsry sspmares that are 'on the safa
gide’.

Fopulztice eatimated froem delfspent expeditions waced censiderably, and o thogld allow
for & reaber larpe margn of egrar, when walpg rhis method o eseimpte the desslty of rhe rhiaeg,
The denditie: calewlnted feom the tesdre of che 'good' aspexlitichs (swe ligoce 10.3) waried from
1.5 10 133 animals per 100 =g ki, With on avarags of 9.6 chinos par LOG km, On chy latgr
arxpadicions (10 = 17], with mare sxpstience in crackig opd casting, we ¢ﬁ‘:ulated Al ANATADS
dan=ity of 113 rhinca per 110 ag km. The poorest recultz wars chwaimed ot the §ih axpeditlon,
which gare a demsicy of L1 rhion per 18 sq k. For reasceably aceuzare cesubiz whearhe:r must
be faycuieble, and the Durdsey Eqim expetienced.

533 - Dendity esbeularsd feom che number of ditect ohtseraons

Countivg animals observed adong a tmaoect, is oos of the more common mechods of asti-
mialict of dansity or populotion size. The cocof of the patrels mads in the study erea can be
tegarded mi one weansd tranewct, mocl the umber of ditect sbesomcions of rhinem is the coanted
oumber of alpalz To caleulgis the strip width of the trsnsecc che meso sighcng or flushing
dl;l;l;;;ﬂe ar the mament ofF detection <an be used, ss o King"s censws methed [van Laviermn,
1 .

Ditect chspevafiomys al thino - & the animal baing seem or heard - were very (s In
el rhioo weee sesn o anly four pocasions aed another six times thipo were heerd =sorting
and crashing off cheough the forest aftar heing dictutbad by the pacrol srowp. Tha eetimeted
digtance ac which the animal wes biot spen or heeed varied from 10 to 40 metred, abn averaga
Aughing distange of 30 metres. The width of cha crangecr s £0 merces, Twice fe average [ughs
mg disgtzaee, Throwghout the study s roral of 9T61 Klomecres wers walked, duerlag which 1D
direet obsanmtions of chino woare mede. 5¢ con zhinas ware commesd m oan dcen of I9TA 10l08 -
T36.6 & kmi, ar 4,2 rhinog par 10O =g km.

This figure i sutacantially Jower than rhe dengties calculated by cther merbods ghore,
Limitad visibilitr in dwe forast allows thlies o refremt wncticed. The Flushing distence of a
rhing s certainly largar than the maximum distanes pt which a thino cen be sotted m the tvpa
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of forest that cowers the Mamad efea, Ewven on eleplanse sranding moronisss ai abeur 20 mettes
is hard to discem. Bireod can be hoaod gver lacrger distancas, bur if ther don't snarc in slegm,
rthey can be mmrlocked even ar fairly cloze catge. Sevara] times very freeb 1recks weore doand
of a thimo thet aad dowbled tack an the crail amd ic is possibla cthat che china had benrd o
smellad the patrel gesup and turned tall Becausa of rhe difficulr terrain patls wsed omly big
gama tiails where chings spepd anly a refaglvsly cmall part of their cavelliog time (ses chaptw:
7.2), and it might be thar rhey do = mainly at neght. Thiz mar also explain the low oumba
of encounter=

Folying cn divecty chesrvarions ot studies al shinns which have aeure goent and bearing
id mor BppTopriate in a habicgr whers men's genses are sericusly Bafelicapped  and leads o &R
underserimaclcn of the dersicy af the population.

3.% Comparaltive occurranse in parca of the araa

Begayige the frequency of rhino vigliz can be caledlated frem che number of fresh tischks,
specinl tecords were made of fresh tmacks throwghout the stwdv. Fresb tracks are 1hode mada
singe the last @im amd they mre usially esily distiogoishable froe old tracks By dater mining
thm number of negrs Letweesn the Tast mips and the time of the parrol, oo can caiculata how
many teecks ware mado (n g cortein perigd of time ot how aiten o rhing risited & cettos place
of aram. Theea caleulations wera mada Tor gll gections of the patrol oDetwork, to Study fragQuan-
oy and pattemns of wso of che corails by the varions thiog. The accumulated data gave some idex
of bhow moch Jdifferent sections and alticsda: wers usad, the frequancy of the viees o maltlicks
and che amowne of s=e of each ek For wse of willows zee chaposr 732

During the Beldwork paried a few egimple axperimeats erera cried €0 praserwe cracks by
covackty parts of che ceably wich plastic dheers These expetlmenca wera only partly successfol,
e below.

54.1 = Cowpty of Mn-th tiacks

The age of the tracks wos cstimated in the ficld, boxed on the copditivn of the prack, tha
soil and she premiliog weacker conditicos in the period immediztely prior to the patrol. We
alse recorded shether ot aoc the rrack was affscesd by min. Tracks oot wffected by rom wers
called fresh, a1l other tracks wore called old Cenemily it is qasy (0 decide whethar o erack i
Trech or gid, sspecially when the tail s followsd Ior fome distante. & frash pont has & sfeooth
surface and ooy soil paccclas chet bews Fallen meo che print ame still loose. Even a short shower
of light min leaves clear matks in the clay surface and cauges the smaill goll parcicies o stiek
10 1ha print surface, amd gediment i lefr oo che deepsr parcs of the prine. Singla printe can
aometimas remain faicly fraak i thev gee dweltarad [rom the raim by thick wegetsarion, Bof [ol-
lowlog the rteack for some oetare Wil pemamlly show the ezpeeiebiced chbeaovar whegher it s
fresh or oot

Since frash ceackas muse base beew tnade in the period between the latt saibfab]l and the
tima of ancouncar o wag imparant 0 kesp carefyl daily records of the dJumtion and intensicy
of awy ramfall. It appeared thet the cainfoll woas uwsually cacher umiform over che sody acea,
wipocially when it @unx Bard and long. A& faw times, mainly in pericds of 1elatiesly dry weeather,
locwl stwwers oveuried, buc rhese can Be determined from the moistore oo the soil and wapera-
ticm,

For anch sectiion of 1he paticl osrwork cha time becwean the end of tha lesr rain and ctha
patrl time was calculacsd. Somertimes chera bed been no rain batween two pacrods, and dhe
time be=twesn the patrols wee taket The diy period wes summed for each seceicn and thils was
called th= cbegruation cima, cthe pariod when ail fresh rracks must have been mads, The lonpar
the obzipvmtion time the highar cha probabilicy of finding Feaah ceacks an thar section. The long-
er the aection the Hgher the probability chae 8 rhine wll bave crodsed the section ar 3ome
plece and left m icesh crack.

For comparieon boteasn eactions the fresh treck counes were cotvested o che 2ame uades
of time and disrance. For coowsnience a year (= 3780 hoec3) aod the prege length of the
sections (775 km) were choszen ea wunira end the frequensy of peasipg was caloulared, Le the
mumber of times B ehing i lkely 1o pame through that area in & year. The compiste formule is

Furnber af freddt ecacks X 0,775 X 2760

F of pamsing -
reguRncy of pas=ing Lengzh of the secricnlkm) X obeaevatlon tlmedb)
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The disizar &f chle Foemuba 13 alea ealled the km.bh scpee, end i3 used 3 chapies 100 amd
ligure %5 Ior somparisom of the sesults of the ddferemt axpedmioms. ] an ammel's chasce
of passimg throuweh the stody argp 19 pnogtaen theesgheur the parlod of the andy (and there L=
no Teason 1o beliere thut rhere were seaewal ar otber changes in degree of wse of the creilsd,
the taumber of {rexh treeks fodnd ob en expedition s proporilonal o che kmub scare (ohe oom of
the km.h scotes of each section petrolled on thot expedicion), The ken b soze cpn be men a5 &
meesure for the intensicy of rhe patrolling. Tha more secrkms were potrolled and the meer rhe
periods of dry weather, the higher tha km.h score and che higher <311 be the momber of frash
eracks ane may sapect o ind.

The nomber of froth bratks per sadbios Wa? wonahlasd (eom che sxpediticn mapo ALl foagh
tincks wets ncleded, =van Ltboss 1batr colld oot e Henelfled. Femeles with calf wera counmaed za
ome, a5 were tracks of the sarne rhioo recorded ar moce ches one plece co the same secilon.
Ii the thino had pagsed over & w=elion on S8veral occesions or io differemt direciloms, s Eor
instaoca when it had travelisd to to frem & mltllek, this was counted a cwo, The oumber of
Frezh tracks for all swpsbicdomy meether mrins considerably batween tha meerions, In many {40%)
of the mections a fresh track waz pewmr found, while the Bighest cowst was 13 ar e af the
galcdicks. Tha avacape lfor the whola etody is 1,65 Fresh trecks per sectiom,

Thete &ie wonsidersble differances hatween thi tore] obssreetion times for ibe seetions,
because of the differencas in intensity of the parrolimg and bevause of the vecksbility of the
weather condltlonz, The gscrlopg berweso the camps acore highest while many of he oockaying
seetlons score vety low, because they were visited beas sod aften omly efrer ceio che night
befare and Urrle cime waz speme zrodwving rracke aleng the wey. The lowest chearvarion rime wag
1E hoyrs ffor an oubtlymp ==ction of tha moae sorbers wadl), and the highet waive wes 3187
hovts, or almaost 1% weekd (for a sectioo betwes=n camp Ceprtad and camp Pawangl. The average
ohsermticts time [ar all sestions wes 342 lhowes, or adewose 30 deys. Hecawse e mimber of freah
wracks per eection is Jow [R4% had 2 or Jems), degnite the apcumelaticn of the resslta From
17 expeditictss, the resslta ate subject o & larpe amoant ©f scochestic vaIiation. Thorsfors the
seckicms with the shociear observatlon 1ime heve bees omicced. A lowsr limit of 300 cbeervation
hertirz was chosen for each eectben, becaoes then mest of the oolaced biph veloes for the Fre—
cuency of passing wote alminaced [inctudes 49 of 206 aecticma).

T.4.2 = Freqoency of wse of the pame tmils

The frequency of pasaing for sach sectiom, except thoso with less than 300 kours obsorva-
tlon rime, 35 showm In Figure 5.13. [n 8 Jage oumber of soctioos the freguency of paosing &s
low, sepecially in the middle of che scody ames. In thess sections freeh tracks are seldom Foumd,
oz rhan 10 or 30 times per wear. Buor chere are alao secrioms that score much hipher, whers
cne mpy expect or fiod meore than 50, or m fome caes more an 100 [regh teacks, per venr.

The highest walues are loumd pround the =altlicks, and thara wsems 06 be i@ cAcemLiation
of law values aJ;;mE the Mamas and m the lowert serticmes oFf the Praéls wett of i Mamad B
tws b0 throe kilometres west of the Mamat thoecs wems to be B coocettration of soderars
ant] high values. At this place rhe ridges begin to mise stecply, which might opladn the animel's
preference for rails aleng the Eoor of che mowntains, Rhinos crossiog fzom ope @de of the
mountain to che other ssemed co prefar chie route which avpids coo much clinbing.

The high vumber af fresh cracks found on che warershed betwgen the Tanang and the
Silukluk wlvers may be suxplinined by lex locarion betwesn toen mprthy aresz, The hingce sesm
10 avpid these open places amdl conceotrage in the garrow surip of Forest berwean.

The average mumbsr of fresh tracks for all sectionz with more chan 3MHr bours obarreclon
time iz 114, o ¥¥% of the cages he 1hioe travelled slomg moar of the section: in the arthe:
eacpe it cnly cresesd ehe rezil ar Eellewed ic for 2 shofr digesecs, Thiz meams thae sach year
abear 13 shioos will pass ovel a sectod of patt ol i1, or abemi cma thwo par moeoibe Om the
maln realls leeding ro the ssltlleks o ching will pesy abour opese every fortnight. Aboui one rhino
per monath and one of two elephancs: pet year i@ appareotly emcugh ©eo kesp che parne croils opsn
More frequent vasapge of the eiadls e the seltlicks besp: trails free of vegeratlon or litter and
such vrauls are olien deaply worn,

Thetes Tpurae show how effediive wcapng cen ba for buntdog chipo, Trefa are placed oo
the mmdn tradls, mwally & [ew in scecesticds 0 che trapd are propetlr mades antl triggerss s
rhin @5 wor Hkeelby oo oescape them if he wmes e wall. Occasiopally traps may be cHggered by
other game, but & thito poscher can 2kpeet to make & cpreh about every month with & et of
rrapn placed gloss 1o 8 saleiick in gan mrea like the Sampes Cher moperical of just a2 iew years
pnachars can kill all the rhinos using the mlitlick, sml sxterminata th= animals campisely from
o Ta2lher lnrge prena [aee alxo tEFl.lEI.'Iﬂ'i:l: ).
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Flgwe 5,13 - The (requengy with whleh tha rhimoe wse eqch saction of fhe patral azivark,
coleudared From the fresh feack counts, Tha brooder the band the mors freguently o chine will
Teguel At Fecrion of e prirod befwger, Sectioes thaor swere ngr pacralled fregoeatly are it
ted, For e explomiolice of fhe mothed fee chaplar F4,0




5.4.3 - Comspatison of differenl atens

Tn chapter 5.4.9 we maw that bess animals used the southern half of che scudy arce than
the north, The avmragy (requency of passing bag been caleolaved for beth peres (toking the moath
of the pmeee Niko &y Ewnmednre], and zhows a conslderakle diffecence. Cmicciog the eactions with
less than 200 obzarvetion hours, the &ycrage for the 73 sauvhern omcrimme i3 179, while the
average for the B2 porthern seccions t5 26.0 fresh tracks per weac. The lowsr number of rhinoz
In the sombh and the lese Frequenc use of the game trails are poabebly 2 tesull of peachiog in
the Plnias acea,

Boacaure the booaddsces of tha sectivma wers chesan to Fallow the conkoors of 1200 (the
|owest paint jn the study acea), 1400, 600, 1800 and 2004 mcters slcituds, it is pessble to
compate the thino's wse of different alhitodinal zones For zones with =ltlicks the prerage fre-
quency of use was coletibnted wwlee, onee heleding and once sxclodiog the dmtm from  sectiios
immediately near seltlicks, The wo $seticus abeve 2000 metres and most sactions sbove 1300
merres wero omitted leecauss of short ofsremeticn tioren The resulte ere showm balew in table I6.

Tahle 111 : ;'wa:_ngl:] Erequency of passing por altimdinal zope, (bentween brackees the nomber of
EBCLiICnS

Alurudina] zotue Ereenty of passing
cxel. <300 bhours
obEsTYELIOD TiMeE

1200 - 1400 m

axcl. slthcks 4.8 (8

incl. =alilicks 156 (%5
1403 - 160 m

axcl. =althck 280 (3E)

incl. aaltlick 33,7 (44)
1600 - 1830 m 108 (12)
180 = 2K m 17.7 (1
TOTAL
encl. saltlicks TR L4}
mel. ealtlicks 22,3 1155}

Thare are diffsrmnces b hine we botween the ropes, especially between the two Tnwer
zones. With or withowr the saiclick data che ewerape frequencies of pagglng are markediy higher
w tha rmecond zone=. which cedld b2 peen a2 an imdicatian thar rhinge prefer the zme berwees
14 and 1600 metcem, The next ronom, 160010k mietpas, seEms kg b = Ea.\'vnurl:ﬂ, e the
mamber ol sections in this me 35 low; ¥ we ezchele tbe entrance mate sections Ffiom  this
carmgary (thwrm are sery few cesident thimor in this part of the stady wres), the averspe fre-
quency of peesing is 17,9 (3 sentions)

Since tha Mamms river i6 a0 important bowndary for most of the thinos {ses chaprar
5.l4}, che lowest socotion {1200 - 1400 m) wes divided Inco chrae pars - the sactions along the
Mamos, the sections on he ridpes, ond the Temang - Silukluk ares {excluding salcibcks). The
Tenang - Siluklak arem shwwed o similar smount of wee {153 rbinas per waar) o the whole
scurhern half. Tha e=cticne along the Mamas svermped 10,2, & relacively low value, T the sec-
tioms on the ridees bhed an evarege of 200, rouch hipher then che river—mes bone

Tharelare the diffstencs becwsen the wo lower alelidinel 2omes 34 due Aot xa mwch e
pratence for alritude, but he chlnos choosing 1o wee the cralls along 1tbe Mamas over let= Cre-
quently rhap the rraile ower che ridges. They could e dabiberacsly evalding the dwer, Bur ehis
Lpafn g I.I.n].i.|-|.=|:|-. Rhavos gm:.u]ljr wulk for |:|.r.||]-" a short distance a.il:mg the mver befare g\m'n; back
upr the Blopas (gaa chaprer 5.1.4). 5o are paderally coly mctcded o ome or pwo secticas at
the rver, bor an the ridges riinos often follow the big oedls for a kng disreoce and ape then
Ivggeed in zevessl 2ecTions io cweeesglon. The low frequencies of paedihg sicored of the sectiens
#leng the kpmes river ie probably bon doe o orhgros asodding thle seep, bur tbe fact tost they
waruler away sopn from the main rraiem here,

Bhlnok show ledq |:|r|!rf¢|1¢1= [oac alrfryde thap world AL EFram thm ﬂtu:rt! m tabla e, Tt
stll the wahees fnz the 1400 - 1500 marre zome ate the kighest of all. [t appeuts thet the rhina
hes a slight prefence for this zone, al leset compated to the higher aemes. The gome treils arte
cattainly begt developed o this zome, Lower or the idpes trails are ofen nbrtower and les:
apen sl ar higher oittader they are ofcen fropmeoted. The fuicy undargrowth, che rhino's
favaurite fooel, appmars mare prolific at the mid-pdritudee in the Mamae aree.
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3.5 - Othar mecthade o Iacord the wse of the rcalils

Twe other methods were uxed 10 count the number of rhince that pass owver the Facie
trails. Thin plastic cheets were ploeed aver the oMl ee proven: rain washing away the tmeke
Ar n place whars tho eccnil was wedi-devciopsd, prefacably wich saome cheracles laft and rght,
the lovss op laver of soil aps temovecl and the soil wes nodesed. Then s pi.EEEI of |:||EEt]¢ sheerbit
« mhour T5 cm encds amd 1 metrm long -~ wax Imid over che preparsd pround, Fesrenod winh
twigs, a0l camouflugal with some Jineer,

On the paxt visit the plescie was lifted and placric end onil wera Inzpecead far Imprescions
of rhing hoofs. The tips of the hoofs pietcad ot stoetched the plastic aod left [eiot amppeszaons
of the haafs 1o the soil surfoce. Becoosa the strige of a rhioo iz aboue T3 cm, each pasding
thing can be expected oo !mave ar leazt one impression on the plastic. Rur it in Jifficult to see
whethar two impressiona cioae ™ aach cther are mads by diffarent chinn or by the fore- and
kindfagt of the same cho. The impreszions are oftan vary vesue, eapecioliy whao the acil bas
dried out, and i i3 difficult wr e bow many anleais beve passod eapecinlly if thars e xvenl
imprﬁrims on the Pf.a.ul:i-l:.

Plastic shee't can be Jeid quickly wnd ihey are ant esclly displaced by paceing animals,
but cesults are diffiealt to joterpret. During the seudy plastic dwers wars lald ar 25 pleces in
17 lecaricns througbout che stuly area. I cocot FE? rhing tracks ware coonted dweing eba
12 388 days thar the piescics were functiooing, or mboot 3.5 rhincs par wear,

4 pecond merhed involved the construstien of m plastie rool aver a shovr ssetion of oral),
to ahield it from rain. Thia requiree much more plastic, but the remults are hattet, 1t was bhoped
thar identifiable rracks could ke cbrained, buc thar wes never the case. A piece of thick plestic,
about 2 m wide and 3 m lapg was suspended ovar 8 suitable aseccion of trail aod supporoed by
ablique palee ried oo neatby treas. The roof was placed thies metres or maig abovs che oomil
2] the snil bensath was clmamed and |oosened. Lt wae rathar diffiewlr o find suiteble placaes,
whers the aoil was neither twoo dry oor boe weak, asd that would net be Aeoded duering Reswy
it Sometimes the roof collapsed because of desay io the polas, b mosx wars deseorad by
pasding edephants Ewen when placed abeoit 4 oetred abowe the geownd the roofs were laveclabiy
torn dows atd tie plastic trampled and cocn by elephantz. Bhinas =eemed uadisearbed by rhe
roofs; their zazks showed that abimels 4id wac hesitats ot awcdd che roof,

Plostic mofs were picched ac 16 diffecent locacions, but only 2 Few functioned well fac g
Torg pariod, Many of the selecied locmtions floodm] dAaring boary rains, and lew tracks reowined
vizible i1l tha next imepection. It iz easy w count the nambar of crcks ypder the soof, end
the résaydts abtamed From soma of the Battar-giceeted roofs ana probehly fAirly ascunate,

A tedel of 58 rhino trecls wene récorded undar tba meofa, which remeioed in sitw For 4920
dayz. This means that oo sverege 4.3 rhincs passed eny given locadon in 2 pesr. The Eour hest
sites, roafs owar a jarge trail over a ridge, gave Iesults of Guf rMDOs per yemr, of about nne
gnimal arary e monchs,

From coumts oF Fraah tracks (e chapier 5.4.2) an avecapa frequancy of paepinp of 132
thinza per vear was cilowared, double che highaar walwe Found width tba mDetlesds descrlbed share
Bur thess ploscic shosts cover only & wery smodl part of the oail, while the fiesh crack counts
covarad whoie sectione of =svweral nmdreds of macres, lnelwding piecas like wallows and salilicks,
thar gre epecially matractive fof rhioo. Thie and the deficiencisa of the merheda az dezcribeed
above cuer bw respooEbla for che differecd fasults,

5.8 - Freguancy ofF vigits to rtha saltlicks

Thm saltlicke play en imporaot role o che Bfe ofF 2 Somazram thins, a2 will be cloar
from tha preficusz descripriens of dlsevibatiap 2nd meges Haw frequeatly chines Hsle ehe differone
axlilicks wae caloularsd From fraah sech counts jo celpbor o the chxepratien Eoge (a8 chapder
54d) O 39 rblnoe 8 che zeody aren LD wers nevec found e o saltlick, These of thess (103§,
134%, AL0) probebly 29e am unknown saltiick outsicde the stody srea swnd wdll mor be considecsd
fumber hare, The other sewem probobly freguent cone of the koown mltlicks, and ars rrexigd
with tha thimas Enewn ta wslr che lleks, Far 2ach salelick the pime intesrgl Petweon zhins v
wat ciloulotad by dividing the obsarvation time {the cumber of bow: herwean the e of dha
mspection of the Lck and rhe leat radey for the duroriom aof the swady], wirh che womber of
Tresh sexs Fouod st the lick The cesolts are showo io tahle 15 belos.
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Table 1%: Freguency of vizies of any rblme oo the salvlicks

Salelick vos. of rhina w1, nf Eime=s obx=rv. time miarm | Foaqusacy
uzing the hek Fresh trachks (in howrd) [days between  (wigits o bick
(odng s svn -+ agapestad {=11md vistts) Pot '!,rn_ta_r]
1 Br1=f E 1574 Bl 44,5
2 4nEmp B 171 14.2 5.4
3 64+ O=E b All LW 4. B
4 243=F 1 (discoverad oo 17th expedicion}
& Fri=t 2 54 L1.b L1
fi THl=Y T 1545 | 32
#verape {o7 all ealtllcks ' 93 39,5

Use of zalrlicks by thimos saced liethe Berwest lioks, bat saltlick 3 seemed ta b= the most
popular, while bck 2 was least fawoured, The sesalty ut mltlick 2 are cercnioly bioeed bv che
fact thay ip liga im ghe centre of several warm springs and petential licks. Severs] times Fresh
Lacks were found Bypusing wiltlick 2 ewn roote to swne ather lick close by, smel these racks
were nol included ko the ommr. In Eact the whols comple of licks und eprings was vimited maore
Erequently than Hek I oalope. On averape ane thion risite & asltlick evarr & dayz or B2, 81
intervd] that compargs wel]l with the lrequency wich which animels were recorded crevelling
rhe trails close to che saltlicks {(whers ooe mey find a thine abowt onee per fortnight - see
chapter 5,4.2), conxidering chmt there acs swwral treils goiog to each maltlick,

Vigits to seltlicks by onch zax and age cless were analrend stparatelr. and Femples wors
congiderad for both the period with and withour celves. For esch iodinidusl the observarion time
(duzing which it might hawe visicad ite usial saltlick) was calcalated aod a coamt maede of the
mumber of times it6 fresh tracks were aciually found. Chaervecioo perticde and numbars of Fresh
traclky were toaalled and for each age eod 2ex cavegory che everage interval in daye betwaan
charys wigies weg caloulaied. The reaulle are shawm balow in eable V.

Takle Wi the Freguessy of weles e o4 salelick = an ladivideal ehies,

Fermple - cplf  ore-breeding atib=nrli bt miale
[ ELTEAL
Mo, al ThinoE B Fil 11 10
Mo of Bresh cracks & ] 8 P
Total chservacom time (beeerz) 3rp2 442 #8331 1193
Inters=l in dave TLg 43 8 L s 553
Frequancy pet year 165 13 4.1 [

The interval hetwsss male's vigts o the saltlickr may be too bigh, because there are o
oumber of anirmals presamed male that are oply ace vistors o the study avsa, The avempe
rnlerid] for the (eue reabesd 1At wera ragolarly epcoustabsd e muwch bwar, 2.2 days, edmllac
t 1bhe Mgore caleulpred Tor a femabke with cabf. The two ket kmown resideot meles Esm and
arl) vzt salcllek 3 teore freguestly. Cn dhee occasicos fresh cracks of male 5200 were foand
a the Jiek, with an prepsl af 11,3 days berwaen wisitz. Fresh ecreck: of mzle §10 were alen
found. pnd both males together used the saitlick with an arempe mieral of 123 days,

It nopeats thpr Tesident males repulatly vzt ihe =abtboks, end [omalea with call make
more wisits toe the |icks thao do other chimos, A breeding beapabe wlales ohe saitlick ooce evary
rhroe wegks pr =o, while o non-or=eding fectule goes thers on average omly oooe  esety alx
weekt Suh-adults use the skltliek ewen less frequently, only abour ooee every twe monthe
oI 5A.
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CHAPTER 6 - THE LIFE CYCLE

vary Lleele is knows ohooe ehe lfe cycle of the Sumetmn chimeseros, wid eveh the #iore
pacant FHeld sowdies hawe added little to our knowledge oo mating, repreduction, growth, develope
ment oks. Prior ko thiz stady thees were o basic dote oo pestocion period, peried of mamsing,
age of Firsc hreedipg, Iongevity, bresthing intepal ete. Bt there was comcenmus on the Tacr chay
the Sumatran rhino js & slgw breeder, with spgle calvws baing bom at incervals of seversl] Fmars
(van Strien, 1974).

Ond of the more rémarkebla detaila in All e oldor zeporta of e Sumeten une s thiat
evidance of cabes was seidom Found. Alse during the more ecent surveys of Borner in Sumecra
and Flwn in Malaysia the crecks of youne calves were rareily mer. Bomscr ([979) acdimaced chac
4 — § calwvan wara preseny in rhe Supgai Fiwe - Sunpei KXompae area dureing his three-vear seady,
but ha givee no decatls an dacs and place. In all the obfer areas that he asited, comring Mo
of the knwwn thine arees of Sumara, only I cthe Kemnbei-Geblat arss o central Sumarra  did
be find temcka of a calf. & gix pear fleld sudy in the Ecdau-Rompin erea only theee tow and
celf palts ware recorded [(Flynn & Abdellah_ 1983].

Durlng the pressnt geudy maoy cracks of cows with enlf were Foupd, but it conmot be sald
that they wese commaty, Finding a tmck of 2 youmg colf wes still an excepticosl snd happy
cvgrt, It was probably onbr becwose of car methods of moosimly parrclling & largs ares ioclad-
ing tmwverd| saltlpcks, thak so0 much evidence of cabme could be parhered. Often extra patrole
warg modn in areap wheta o calf had been foumd befora,

In thia ciaprer varioue papuiation parameters seiaring o breeding amd reprodective Swecase
will be dscussed.

4.1 - Tha zex ratiov nof the populntion

¢ all the il rhar ave bgen capturscd, dmad or mlive, snd haove been mepotted in the
literatue, the great mejoricy wers females [(wn Sryiem, 1974; Bormer, 19787, but it was gemeralhy
beligvad that this apparemt imbalance of che sex ratio waz caused Yy selectiity of the copeoare
methoda Bomer czles co explain this by aasuming char males have sxchisive territodss amund
wellows, saltlicks and focal paints of the main orails, whate tiops are ususlly built, w2 thar at
much gites only ome male 6 likely 10 be caprursd, tut emvaiel famals.

Thia view i8 nor supported by the seswlce of this study. The rerrirories of males are lerge
and overlap conmiderabbr, and mara than one male may we the same salclick end trails, oltbough
the core meens of their discribution are probably well scperated. Males ranpe ower larger arena,
and probably meka even mwore frequent visica co saitlickz than o femalee. The explanatiom of
i Fact ther mafas ere apperently mere difficult co cetch e prokably 8 combingrien of digtzibu-
ticn and charscter, The rhino traps are wssually oparetad for & long period oo rapulerly ased
tralla In & tachar reecricted area. Males tenes ovar large areas amd epeod probably leas cime
in anr oma place, whila females appear to lmic thelr activicies, m and ocutalde he breadiog
parcet, te celativaly resteicted oinges, Femeldes tegulacly uwee che pame treils, which i3 cermminly
the case when going to g galthiek [sco chapter 5.1.4), whila malag might b+ more alert and
wary, wsexl as Lther aes 0 maplooe wabasiliar growd, OF the 10 pimes & chooe was Seen or baerd
during the stwbr, T ware of aolnals later bontified ad Pemades, 1 was a jweenila and ondy 2
WeEre :|'m|.|eq on both cwrasions male 520, This oould iodicat= rhat meles are oore al=rt atul
more Affieulc (o0 approach.

The set patio imopg the odult animals identified in the oy ciem Sems o be lnirly
eimn, T the 21 qehaies, & were koown to be femates, and 4 wers classed o5 maler, GF the el
2 ware thpught o ba Temazles (ame chaptar 5111 snel 3 malax, beczuse of theic Siscrlntion
atd ranglng parcems {¢ea chopter 5.2.4). This gives s mtio of 10 Femalee to B males, whils an-
cthar three adules, oeedsionnl wi%itars to che siudy araa, ware also awspectsd of being mala.

The aduit sex rocio of papulationa of ihe Indien ching and of tha Africen chino =pecise
i= abcart even or with o sightly higher number of femalea (Lautle, I%Y8). The males of chase
specins are wedally tertitorial and fiecce fiphoing between rival males = common, which may
Accome for the lowar number of males in some papalarisns,

8.2 - The watleg Zysrem

Mozt repores in Hreratuese oo fae hdlcare & shoct-lived Deod Deewssn moda and femade, bep
geraral alder puchors heye sratsd ehae Seprapcan ¢hBidod dwe g Macs o0 bed2 parmafsnt pairs (ven
Frroen, 1974) Bomer {1919 awgmes sschisive territories for domipant males, and Kurpr [1970)
wodces the apinbun thar famalex have marher small parmanent tecrivories, while males wendes
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armd in search pf femalexr jn oestrus, Both opmions are sozinly intwltive and ool based oo
subctarlal svideoce.

Thit stody ba:z besh shle o add liethe w the understanding of the meetmg aod matiog
Finkits of male and Femal: Sumattan thined. But everything podnt: ¢ & short-llved bond begwesn
male and female, teceure tracks of two animels movimg together, other then cow and call, were
extTem4ly rarm, Several rimar tracks of different mdniddsls wers foond alemg 8 Lcadl ot at &
maltlick, Tt in mosl cases it waS chear thur bey hed wizited soperataly) one ol vhe tracks wes
cleach older, o1 camg from g different direction. On soie adgesions it b posshle thet zome
thinos visired cho lick together or mer there.

Cmly once during thiz study were rracks found thot showed wndewbtedly chac the onimals
had mzlked rogecher. The animels ware lacer idencified ax male 610 and mh-adule 460, one of
tha largar and lees Frequantly encaumbersd] smub-gdults, Both hod cdazcended rha ridge froam tha
west at the pocotion of the Mamas and the Suopai Mankws. After & shett circule thay ratwreoed
Iin e zame dlrection. Eeter tracks of chls prir were found at salillck 3.0 The orocks were of
abcut ehe eame ape, but 31 was not clear wharher the ammzles had Wsited togecher or oot Alsa
at the rop of ebe lalam Sudliman two @mthar zimlblar tracks, thit ecwld nor be ldemtified with
certainty because ol their bad quality, wers Faod crossioy the tragl Here agam it was opt
certadn whether the anieeals were there topsthar or sepererely a shorr while apaer. 80 i goold
B tht e Anichald were travelling bogetrer, ar that ooe followed dhe ochee closely, Erom he
sltlich Lo th Mpmas, @ distenee oof oot 5 Ellstterres, This mesting certabtaly did bat leesd to
B saepessful pregnoncy, hecegse rhind 460 wes found agein op the 15tk and 1Tgh expeditions,
gbout F00 and 800 days borer, sAthouwt 2 calf,

In the poeviows chapters it nas aloeady been cxplaimed that males have much larger romgos
thao Eemales, and that they heve: a tandency tn make quick expuizicns over rather jonp die-
ances. Men-nureing femalas on tha other hend anem o0 howe rathar redtciceed rangez on the
higber slopes. Wich & cali famales remain close to the =altlicks in the lower parts.

There also oppeers 10 be 8 difference boiwean meles aod femabes of bebavious er the
salzlicks. Males wancder all cver the area surecumding che lick and often leawvs such & coofusion
of rrackz that it was somatimes very difficule (o determioe where the animal hed coma from
or gone to. Bur whenm Famiales et a salcfick cheir cracke 2re pensrally saay o follow. They
often maka & faw shorr vouwes atouned cthe saleblck, but thalr rralls osee direc:s end wswelly celeard
1bey g=em 1o visly che lick and then baeve iz immediate seercondings

Males apparenily bang around the saleblek, presusmably lovssrlgacing che oeighbourhocd,
while femalet cnly male 3 quick wvizle o the llek and Jeswe again, conelecanely returning by
the apeae trail. A male sxplore: the arsa annmd the ok, posobly 0o fmed & sceny wranl of
a potential mate thet has Leen there shoctly before, There are indications (see ckapter 587 that
somg malées meke owore ‘l"rr.qu.qnt' dsits to aehtlicks then b= For indtanes mede 520 wsited
o lick an awsrage Cce tn L1 dmwx,

The impgriance of the saitlicks sz a contact place, s further illuatraced by rhe wasiee char
ennlen ometimet maka o sallicks orhet rthan the ones thay egularly wea. Malas 514 snd 520
tepularly wie sulelick 3, bur wete borh Eowed wery close o sahlick 2, and male 530 probably
sietonfly went there, bul wthere o the comfusbon of wracks i wes ifopossible po be coomplercly
fure. Twice male 730 wag algo Faund eloge wo @irllek 4 and 51 copld be rhar he accosivnally
fospects this licke Yisiting more =mltlicks will certninty fporeazr the chances of picking wp the
rack of s potential mace ard motease chances of encmmrer with other rhinos,

£.3 -« Blrith ol the young

From the sipe and shope of the Jostprint of verr youog thinos the appmomitwes date of
bireh can be extrapalated, as has been shown in chapter 4.9, The zmnaller the prints apd che
orare allen & calf wax Eoumed 1he more scowrate this sstrapolation will be, For abl cplvas the
prowih cures werg compared visoally with liguee 4.1 to deiermine the approximole Lime inger-
val during which Birth stcurred, The results ate shown @ Hpurs 6.1, The sals ooe frem Audgust
till faky, hecause no birchs were thought to have occurced during thess manths,

The numbet of kirthe werimd congderably from went to venr, In 1975 and 1983 apparenchr
ne calves were bom, whila pm'ha.h]r & af the 12 mlves that were Fopod werte bom in 19974, Te
the Fofloxing three years, 1977 to 1979, zoch y=ar & Few births ccourted, most of them in the
second hoif of 1978 and @I 1979, From the dawe collecced during this study it seems thai mosc
bBlrie occor from Cerober ULl May. The petiad with bz or oo births, Juoe 16l Seprember,
colncldes with the long dw zewson (gee figure 2.4), and it sescs char mosc calvee are bom
in the pereds of besviest calnfall

The gestauicn petiod of che Sumattan thine iz unkmowe [ven Strien, 1974). One would
expatt ir o be ehorrer then for che cehar rhinocerca mpecies, becaues af tha anlmat's ameliar
bBody=glea. The other thinoceroses bawe gestation pericds of eround 14 months, ami are eboud
ewice fhe weight of & Sumautzan thioo. There 1§ ahe wredleble report of a gestarion period of
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Figura &l - The pporoximote ime irtenmds during whigh cobves wedqre dork o MRe stady oreaq,
Egck bor indicaras tha time intsrvel durfng which the colff was prosemsd born, based 6 tho
growth carves af the fopt ang an che sccwrrence of the drocks of calf with cow

around 7 monchs for & Swmoatmn chine {Bardeft, 1673), bur woally the gescarion period is esd-
mated e ba Darwean il and 14 montha.

In thiz scody we could garer oo II:IfEI-II!'I'm.'[Jﬂ-I‘l l'l.EE,ﬂ.ll.'.'lI'IE the gesxtatiom peancd. Mo femala
was Found cogerhsz with anothet adule rhing pricr v giviog birth. There are only 1o ecords
af Egmialee abmir anm pear prisr eo piving birth, Bur bech werte wabcing siogly anwd neae of the
malss was nearby,

G.4 - The brexding inrerval

The dutation of the sty wad Toor hotfl to record TWoe successive ceives known to hawe
the same mnochey, Thareface theee are a0 preclse recoeds regarding the ingerm| batwosn  Len
autcassive Births, but a minimal lacesval can he maarured from the pariods thet fzmales wore
recordad withoot a ealf.

Famela 200 wars found wandering abkwne over o perioed of sbouc 10%% days before ﬁ'ﬂiﬂg
11'.|Erﬂ'_| to cglf 10%, Female B40 wer Ioemd For phe [irgr time 500 o GO0 da}rs befors ghr'u:g 3
and famsads 440, after heving seperated Fram ber calf, wes fomd roagularly over 4 pariod of
ar Feast 500 days In all coses the intepwels between individel records wece o ehoer that no
celf could beve been bom and raised ducing rhat period, Adding the nuraing petlod of 480 ta 340
daps to tiese flgures ghves a mioimuwo period betwasn bitths of 1000 to Ledg days, or 2.7 0o 4.4
yeary, Female A4 gag Found again 1550 eo 1600 daye after giving birth, bat unforiooctaly oas
net tecorded jn the earveping peticd. Ly theory che could have hed aoother colf o this pecigd,
Female 70 was found oofe often aod carmioly did not have e calf in the cheee yeam Bafore
call 100 was boen, otoreover iT ig wnllkely what chis was har firsr calf, because this (hing hax a
laege foot with soocog profhle, sugpesclve of fairly old sge. IF this iE oot an sxcepticoml cags,
the permal beeading lnperal will ba four wanre 0f longsr.

In chapter 51,1 kinship has besn sugpesrsl betwsean the calvee 105 and 410 end betvrasn
calfb 135 wed an unktown young (146%) feued on the Flest expedicion I thls [3 rroc the bresding
inteoals ape pegpectively shot 1050 and LS00 dayz abowr 3 o 4 yeate ar mors. Al stdence
points to rbe braading incemval being cossidearably bonger than thae 2 te 2% yoars thet cover ges-
tacion (£ o 14 menths) and che apeuing suesing perlod (18 o 19 monchel. n the Msmas scudy
area a4 femal: Sumatman shleo normaly oaly breeds again a consldersble ime afrexr aba has
cepurared frocs hee calf. e oegray be thet thle fong lorecal berwesn births 1z caeeed by pmarc
quality of the avallable foodt, apd char 2 fzmate chimo taeds & legg pefiod 1o recovar and xo
taild up ennugh stoength for mursing ancther cald,

In this tespesy the Surnatran thing differs considerably from rhe fodimn chine [Bhinscems
unicernis), where the cahbes temain with their mother for three ro Four years, and TAly leave
her shortly before tha bicch of the mext oslf. The braading interval for thet specles i Chiga-
wao, Magel, & compacatively shott, on sverage 34 moaths o1 1.3 vears {Lauts, 1778),
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8.5 - Development of the calf

The oew=bom calf jx aboue 60 cm hizh, 90 cmo loug and weighs eround 25 kilograms, and ic
i for the firsts Jew dawe peobably hidden by rhe mother T wmgetecton while she browses
(Bartlett, 1872), Ot oe occaslon wacks of 4 vwerr young animat were found, extimated to be npat
more theo L5 dave of Apc (see chaprar 4,1), Thiz infany (el 100 from femsla 70H1) was Eeund
vary close 1o salclick 1 and may heve been bom thara. The othar calves found during the study
ware w0 months of more when they were fownd for tha First time.

[o the fitst memaks af [ife the cplf remains very skne w the cow. The smefl pl:]]'ll:ﬂ af
rhe celf ara then ofren ohputed |'.'|'!.I the pcow's prints, walkitp hebind the calf. Seeatsl timee ic
was oaly after & track had beeo followed for some distance chit i was discovered thar thare
was alsa B amall calf accompanyiog the cow. bany cmes the call was [oumwl to heve walked in
front of the cow for o bomg distance, b sametimes the cow led,

0o ooe peczslon we mel cow A0 and calf 400, ther abour ¥ monthe of age, In the
Farese. Afrer the ficst alacmn che rhipo: walksd away. Afrer ecoe momaoes of ellence the cow
carme raming back mnd passed s oclosely, The call did ot Folbow and while ropming he cow
spraymd copivuzly with utine apd defmecmicd sveral tires, When alietmed yousg calves arparencly
rnka cover, while the cow Frims bo divert the sttention, To avoid furiber digsiurbances no seacch
was mede for the hidden calf,

Dider celrey wander eway from the cow, and Both tracks fecm imterteiming liods, altet-
noting diverzing for severel meters ond coming together again, Afeer some time the calf is
Emmd 1o walk alone and the cow is geocrally no longsc present m the area where it oursed the
calf {asm chepger 5.1.1). But it mfght he thzt there ix still 3 boops bond betwws=n cow zoad calf,
because three imes after ceperation cracks of R cow and her 2alf were found eogethar in the
same place. From the age of the crecke it seem? that they werc oot there togothar, but it
could be ther one was following the orbar's rreil and that they occesionally still meet.

49 hes been d In chaprar 4.1 and shown in Figure 4.1, the cow and calf soparate
after abour 300 days L4880 - 540 dayal. Ar che time of sapacation che foor of the calf i suill
matkegly =malier than the adwlt fepe, end iy ie reaeonable ©o muppoae thar the animal's oversll
size el tulk will alen be lezs chen the adul's, Compating tha prowih cureas shown in Tipure
2.1 and the fnod dimebsiom Car che age and sex classss 53 shown b flgura 4.5, [t wees found that
thie mepdien wyluss of the cabits foocprintn aq separanot were abon BY petcent of the madlen
valugs [or the gpdulys.

[ the eame percentepe can be appliad to the cthes body dimensions the beight of the
animal ar separation would be aboue B5E of the mdulta shewlder heighy (125 <135 ey or abungt
195 wo 115 cm. The weight would ba .A5F = adult weight (800 - LDOO kg or SO0 o SO0 ke
Crowch muet be close 1o coe Kilogram par day durlng che period of owesing, §f e eall s o
geaw o more tham 500 kg in skbowe 500 deys.

6.0 -~ The sub-adulr phase

Afear separagion growth lerels off. In the first vear ar s of irdependence there is grill
noticephle growth al the foat, but (acer the prowth is hacdly vicibis and moch Imée measurshle
A few cabves were found for ebout two vears efter hecoming independent, and their footprims
werg il zleacky chote of & voung animal, amellish eod withouwt distinercive feecuras. Several
other rloncs Ecumd with Smilar foorprines weore celicd sub-adults. They wers presumad bero pricr
to the stact nf the mwdy. Some of thess wore found for four or five years, end in that period
tiv=yv appeared {n have groem oalv vacy litkle, Looking at the whple series of CASCE GOMSCimMes a
clight incremces in mize Appests to be sisible, ec m the etenderd measurements chers iz oo de-
tettable increase. The indiddum]l wweiation between the castr = manyr dmes mora than the sops
pered increass mosize.

Different sub-nduitz showesl appreciable shifferences in dze, some weee verr aimller o the
calvas yhartly afrer empmstion, othars were larger wnd in size amd characcer were gicellar o
the tracks ol the adulen, This jadicmtes that the mb-gihic period ie probably lonmer chan the
Iotigast peried - 5 venrs over which they sub-odutts could bo fallowed o this atsdy. 1o cowid
well be that the mb-adulr pbase losts for 6 or 7 wears or even longsr. Probably the Sumarean
thino docs oot reach sexuel moturity and age of firse breedng aotdl 7 or @ wears old &t lease.

The mib—adults frrm a feirly alusive proup, Moe opdy are their ponts Gifficult o idencify.
Tur moet ware faund pver lomp intervele of moveral sxpediziome, and scartered ower = large arss
The smel]l sub-adulie - tlie selves 18 1he Eiesn few yenrs afver sepzration — have toall and clemc-
UL rangeEy bl the latges sub-gdulte apmwar b mnpe ovar lafge ereac. In theit Bt two o7
three years of indepentest Ife & Swoalten ciisa lives in a relatively cextricted arma, usaally
cloge o a galtlick and In the lower parr of the valley Larer they become more and morg ex-
Flomatory and tapge cver st arens, probably trwing to {ind themsehes & vaceot 1enge botwesn
the establishad adult ranges
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At the end of LPE2feariy 1943 & aub-adult rhing vidired ghe Eetamba Fescsren Stagson a
Fow tlmes (A plasteteayt waz made by Dr, H.D. Rifksen). This station is ab lawst 20 kiloceirss
Froam aoy of che exiseing rhioo aceas and che obly previons record of w chirg there daces from
1971, Oceaslemally thleg are ales ceporeed from other plages, for from ebe kbpown sentras of
thina distriburien. [+ might be rhat these wandering individuals ate mainly wh-adelts, bike the
one in Ketamba, forced to explors new tertitorr to establish @ home mnge when the main rhing
ozeas ore= alramdy oil',
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CHAFTER ¥ = TDAILY ALTIVITIER OF THE RHINDG

In the following cheptets we will ook at che daily activitics of tho chino. Meny of theas
axspacts of the thino's Iifs heve besn described in Jeteil by previcoe field surveys {Bornes, 1975
Flann, 1978 aea atso van Strien, 1974} A maejor chottooming of the wse of indirecc evidence
af animat movespeote for the analvsie of the deily activities 3= the difficulty in esciteaving the
age of the wracks or ather slgna 1t ia usuathy possibla 1o tall if tracks and acher algne are vary
fresh, o more then 2 few hours ole, From cbhe freshness of muedamesrs, acracches on barl,
ttempled plants ere. But these wery Diesh rracke wera 1ele zod wswally Lo Is difflcule co be moore
procles |n deebng tham e zay fer Ineeanes 'lasy mipht', 'proviowe dayt oe 12 oeo 3 daye apel.

With older tracks it ir even more diffacult w0 makes 2B estimale of dewr ape. Lader tbe
meisl comlitimms of the tropical farest, drriop and dscolowslog of muwd, faeces:, scratches eod
bruises af plants, can b very shew_ Mistzmesrs boowe 1o e sweml degs old were foond 1o
b sbill wer ooil oppeared Eredhly made. The wounds: on broken ond snapped ewigs cab remab
molst end lkght-coloured for davs or eren weeka, 20 chag ther appeac w be freshly daccnged,
Mormorer there are grent loeml diffecences; a track can appent werr fresh i one plece, and
savaral days ok onby o faw metats further om,

Ui the few occRsions whan & rhino was mat, it was wanlly a comphete sarice. Adchoggh
we were fofiowing fresh tracks, thers was nothing to indicate thzt the chime hed peeasd oty
minutes befora. [0 cos caza it waa even judgad from the discolouring of tha Feecea ther the
track was probebly twa days old, ver we mec cha rthioe only a few humdred metres further oo
In other casad we followed whar seemed o ba very fieeh tracks verr cauwtiowsly in the bopas
of zsaing & thime, bor afror gome rime it beceme obvious thet the teack wac ar lsasc maesy
heuwrd o even daye old. .

T-.h = The tystem of rrails

Crie of (he chazactsristic mspscts of & thino ares, st iemst i0 the mountains, is the sxist=
ence of an axtensive metwork of wide, clear and waell-uted pame trailz The toails penerebly
follow the civers and che ridpes, forming & huge nmetwork for easy travael, and wsed moi oole Gy
the rhino, bur ales by orhar forest animals and mao. Very fitcle clearing is noeded o follow a
thioo trail and on cha bigger 1rails ome can easily walk 1% o 20 Ellometies In a daw., When B
1rail hae 1o ba eur In difficolt caresin ke the vpper Memas, one can nsr expeet 10 Lrevel more
thap & Jalometrer per day aod olten less b wan ohbhy bacaws= of the exurtenes of the thmo
wraile that ewh a lacge arsa could ke zueveved In the cime evaslable. Ses Bpuea L5 for the
locarion of rhe twils thar formed the patrol mecaork

Trallt mre generally besier deseloped Inoche zrger vallays and on the maln ldges. The
trajle along the major creers like the Mamas end seme peree of j1f cributariss are wefl developed
nnd ¢roms the river frequently to owt of [ bends m the river. Where the tmil <rostes the fiver the
hanks mre gensrally eroded by hemry use, &t 2 Jew plices along the Mamas the trail crnmaes
a4 low gput, hers the tmil ias wom awey & natrow trch, to & metces desp a2t the centra,
These «deap cuts aTa caused by haavy snimel traffic. N stod Algpes rain weshes ot the tradls,
tut nowhere s soil arcaion seticas.

The r1ails along the bigger rivers often branch, with aide trails going to ektemoetiee
croming places or vanighing into che vegatazion. AT the foor of a mam ridge chere are some-
times well dafipad side rrails lpading up o tha ridpe. The rpaile aleng the pmeller ptresmz
are mwsh bees dsyaloped. Ae lobg ae she erreembed ik flat tha animalz Follow che stream, hot
cutclng off the largesr bebde. Where the screembed is stespar the rall lsavsa the soream, buoro
cocamionally mlnor creils cicas the rivale,

Where thg hanks of the Mpmer are steep tle= Erauils g0 up the skopes, yenerally following
& apur betwaen tha river and & amall side streem, & rsach mors: berel groumd, after which the
trail comcives mora of laes patelicl oo she ziver, Merth of ¢amp Acen che toaifs lesve the Tiver
fer @ Few kilometics, becawss che Memes enters o narrow Seepesidel volbey, Where the wlley
broacions again the 1ails descend apmim to thie river wntil camp Thing, [ust worth of this cemp
the Msmas antars 1 deep aetes and the trails rise agein and follow vhe edpes of the gorge.

The craile oo the rideea are even better defined than those elong the river, probebly ba-
cawse of the drier and harder aoil and che less cgzorous wderprowth. On every spur and ridga
there iz & crail, bur those on fhe mein ridpes of the wateccheds are che test develbaped. Thass
trmile arp becwsen 40 and 1000 om wide and ara generxlly wem with wae. On che il the eoil e
bate wich & Lhittle moer. The veparerion aloogside the trail iz meagrs, and moar of the saplinge
and tress are beol, booken of cchersies damapged by animal cassing.

Mo ome would expect the reils follow the eesiear rowrs, avoldlng umnecezeary gradiaota.
Thay circla seaal]l peaks on che ridpae and on steep pradience. moere then atwwe 150, chey 2iprag
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o7 climb aradumlly alomg the side of the ridge, to avodd the sieeper parcs. Theie are uswally
few =ide 1raila al,i;m_i rtha ;ril:]p:lsr only wharm twa rlﬂgzs ]n:'n_ In zame of the Faczes crails cTom
tha tidga, bur chese are lictle uvsed and aften bartely wAxble. Laers troile jain the mam ridges
twa to thees Kilomekras west of the Mamas. on the gentler slopes below the steep ridges. Theea
parta of the crafl gpstem ere used frequentlr by the thinos {wee chaprar 5420,

The besr developed trails amﬂ?mmd gr middle altitwhes, Betwees 1400 end 1BG0 mertres,
bue the trafle camverge om the highssr mewmiain tops in the study aree. (o the low 2runted forear
or dhrib of the higher alopes the craila form sactow ownels, deeply woin in che chick Jayer of
ez and nrggnic decdmee chac covera the sofl. At zoma places croils s especially well develop-
ad, mainly around the salticks, whers they copverge From afl sidas.

Although mony Eorest anlwals make use of che crails, ic appears that i s maioly chinas
and slgphapes that are resnonslble Fer shaping the tradle. Flephanta ganetally Follow only s4ctain
routes, plong the main drecs and scme of the odges, ut racaly vaniure away from thedie coadi-
tHomal rouees, The trails alang s Macows ancd thoss over the Tenang and Sllukiuk weigmshed ond
ent=cing rhe study arex are mainly cade and cnadotained v elepbants. Buc the cest of tha tisils
oovemr T ri_dg:anq arm |:1'.|i=ﬂr owde wid wed 1.1':,r che rbioo.

Tt is mat rmby the weight and feeot movermeot of the patcing fhion thar zheps rha itzeil, bt
glse their habic of serutching the seil and bepding and breaking of zaplings which keepa tha
trails free of vegototion. Smaller ammals also belp to keep ehe erails open and cleer. Sambar,
tarking dear and tizer maks wms of be trails snd occasicnally serawch dee 2ol chere, wild bowr
and Wwop badeers grub eiong the tieile and phessents ware often found =catching an the crails.
Alvbough smailaz enimalz help te mainkin the trails, they appmar to have very licele inflesnce in
the developmant of & 1eeil svecem, beciusa in areas whare che hioo mnd the siepbznt ace absone
thera are po game [rails, excepr occaoiopdl low omeels chrough the thicker.

[0 areas whete ths rhine has been avierminated br man wrails disappear predunlly. On the
ridgms hahind the Kerambe Ressach Stavian the cralle gra orill sisible, eltbough rhine hove
oot used the arez for at lemxt 18 w 15 years, The teails wars deeply worn, ndicsting thet
focrmer gprarfic most ooce have besm hazvy, but now eba wradle are cwsrgrown A&nd with youmg
trees {cheit trunks thick et am arm) growing io the middie.

The fact thot tomile disuppedr doge the thinao i gose may hkewe an isfloencs oo pebar
animaln, limiting thair mohility. Toacks of tiger and wild dag oftaoa follewsd the erails for [ong
discances and seem ko do masc of cheir trovelling over che game toadly Deer, pig aod bear alys
we the orails regulerly. Althoagh nome of these animais are abseot in arsms where theoe A e
game rails, che premter mokility offersd by a network of gema toails might have a posickbee
inlheticg on theit chences for seriaml, certainly for the Terge cornjvoms

7.2 = The dally morements

Apyoos whe specds sume tiee inoa chine ares will gt the impression that the Sumatraoc
thlng ix an joechowciabls wallkar, coodtantly cn the mowe adoog trails and through the Toren, Cne
cao follow a reck for bowurs without zesing much signe of other actidty than walking, Wwith
remnatkohle eace thines poth through chiek. tangled gnd often thomy vegetetion, and mbass the
snimal iz headlng E=r 2 zalelizk, thedr mowamene: appadt carher baphagard and porposslsas,
Fa#eus aod wrin= are found along the zhips's tracks rhe pnimel will have ooade wee of oo of the
willowe it eocoontarx or it has lam down somewhere, [t will have made 2 mars here and ther=
by scowtehing the =il oc beeaking sepliogs, huk rraces of ferding will geoetally he care. Ccca-
!ll:l.l'lﬂ.i]].' b chades Wil heve sakEd a2 [ew lemves |:|.l-r.mE the trail, at to find encenes ol nore
gyacamatic: f=sding, one oftem has ko Eollow o tpock for ogeverml Hlometres.

The main toails are freguentdy uwsed by che rhioo, but <ften onby for e celativety shott
digtanee, [m chapter 5.4.2 we poted thet ooly 39% of «che tracks followed the tmail for e whole
gectiot (avmtmge |angth 775 matrea) or mors. Elsmwhara tha track Follossd the trail Eor less
than belf s kilamatre, oftem for only 8 few meorea. In eome cases cracke crossed the trail et
sight anglas In some cases che rhioo followed a orail from the civer o the top of e mouncain
erd beyond, but It often wanderad off the ceall and follawed & parallal roure thesuwgh tha foreet
for 0 few hundred metres. .

fo the fiald it appearad ihat an the maio trails mest of the animal®s moveoenrs were
vphill, The number of wphilt ead dowmhill mevemants on the main ridges were eownesd. A coral
of #3 yphill tescks wars cousced against 13 Jowohlull tracks, Sonfuremng the initial] jcopreteaoms
fiorm the fisld I appears thet whan climbing rbimoa peefee ro w9a the aeslec cidps erails.

Whan e rchino s walking off the roadls, 0 vsually mWoce o lew follows the ompoats of
the slopa, moving pradually up or down, eeossblg sall @reams and the miinor cidges On a big-
ges riflga tha snimal wsually follows the toail for & thort distance, When s (hing starcs feedmg
ir offen travel: in wide circlas, Frequettly retuming 9 ar etesming iws own treil. Fellowing sach
& [16il & almoar Imposslble. 18 atber ftstances the rhion wanders from side to side whils feed-
ing.
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In their daity movements the thines are probaobly mainly puided Ty che topogrephr, with
the tivers and rhe ridga trails being lmporcant laodmarks Marks made alene the tIeils may
help in oriencacion, a8 Gizne that the rhive 9 om familiar ground {cee chaprar T.4). It appears
thal chimes an amall waellewe from sooe distanee, becawse many Cimes shine wrecks suddenly
changed dlrecclon and beaded zrealpht o & watlow o tnlek wvegeratlon soma 30 co 100 merres
away, Afcer 8 berb anfmels often recomed eo 1he previcoas treil, plving the loprassion thar they
haws a pood gense of directon. Several clines 1facks dewiated from a erell char w36 Blocksd
by a fallen rras seyeral marrsg ahead, supgested thar the thine had =poresd che obwacie from
some dsance, Thle =opgagrs thar the phine's sysslzhr 2 mar at poor 2 praviposly belisvad (ran
Strien, 1974 In thick trogical wagawatpom the thino's evesmght 3= probally as adedquate a2 cums
gL e

The sthino does oot pacticelarly bike to follow civecs aod streams, bor will follow a Elar
strearnbed far o Jitele way. Genercally rhinos ieave the streambed som, apparently preferciag
to tmavel along the slopes. Open maraly erews, coversd with long frass and sedpss, a8 on the
Eunzel Temang - Sunzei Silukluk warershed, are clearly swvoisk=l Oceasimelly thmo tracks were
found o ing these mersher, but the orin ereils cerefully circled the swampy open aren.

It Wiil & clear {rom the individwal discritution meps presented in figures 3.6 o 5,13,
rhat there is no fixed npattern of movementa wich enimels sl Iollowing reguler rootes. Apart
From the traditionel rouces o smitlicks chinos seem o wander through their cange &t will, bat
normally do oot Jeave & epecific area, thelt home range. Animele eeam 1o w56 TORCEFAPLY &3 &G
imporcaoe maens of prientacion.

Tha Yamas river, aod to 5 lesser exment (he main tribaterias, estve as boamelaries of che
individue] ranges (zee cheprer 5.1.4). Almoer withour exception a thino, wpen reaching the Mames
rever, racwtnad jn the direccion it hed come Frem. Thie habit, sod the animal's ceandsnoy co
Motlawieg the concoues amd wee cthe maio ddgas o upwerd direction, means that the chlea wlil
pliner autamatleally be guided beck towards the centre of Jis reoge. Thlz pattern ol owvaments
iz akkn the most enerpy efflclant,. Climbdep 12 maeckdable v @ mounteln area snd coZze moch
enetm, but by folowing the comcoure aleas the ckopes or following the gradusl cldgaes, cha rhleo
vipds the sleepest slopas, thus egves eoergy,

During thit siedy thare wee wopelly na pime Bedilabls 1o follew aopla wacks for boopar
thin niesetgary o make Sotne cRstE, atd when & feack wes followed It was pemaralby impessible
to saole telinkle ezclemaces of the time aod desatiem of the differett acrldcles of the hiso. I
iz therefore mpesddnle te glve sstimatgs of average daily rebges, doracden and chrebm of aetlv-
itigs like fsading, wallewlng, restivg efe. Only v 3 few speciad caszas, for lneeanpe whean rhe
enimai wes met, could che time and dumtion of cemain actinties be estimatel

Cmee 8 thing was mat twice oo coe singls track., This bappensd on the Tth mxpediting,
when at dugk (15 Ootober FR76; 1BED B 2 rhing with & calf were =can swimming in the Mamps
u fromt of camp Uning. Tha next moining whe crack wea follawad wotil w& met the two soimale
egaln gt the marthem pariphary of the study aree and & dey leter the track waa Followed m the
opposkre direcclon, The tracks were later |dencliied ao famade 440 with colf 40, them abour ¥
twonehe of age and shoue Balf the haight of li2 moeher. Thaiz rauee & eovm in figure 5.0B.

The pradl started 8t sbour 1600 metess, 3.5 ko mortheasr of ealtlick 1, whera the rhinos
hud beeo Iesding on the young growth oo & lemdclida, Apparently they Iad fed chers baelore,
hetpuie there were plyy oldar ttacks, From this Teedmg place they fellowed & wall-mefked 1rai)
to thy spltlick, They possed pwe willpes took & Tath m o ooall wallow and descended ob &
FigEmg cours to the allick, moztly (ollowing pood traily, cxegpr for the Bgc 70 metrss Bew
twean ftha fawuding pres ahd ghe taltlick the pnimpls defascatsd twice, rthe Eascess of cow and
calf a fow metras aparc.

Upon eaching the Mamos they swam 7 mewres downstreom, and climbed wp the 1ocky
hank m froot of the camp. Refore the animals came oo vise, swimming sde by sidm D the
tast flowiog river, lowd aqueskmg aprd encrting aoumds ware heerd. Aftar clambaring onen gha fler
eocke rhet border the tiver, che rhinoe walked oide Wy gida for mnother 5 matres along tha hank,
beicra dizappeariog Inte che forest. They &id noc show eny sigo of eRleTm AL CuL presence.

The 1hioce probably wsed onlr @ few howrs oo cover thiz distance, including che mudbach,
and chey probably apent the moming fesding and resting snd deperted sfter noon Eor the salc-
lick. From the riwer they paesed the saltlick snil hemded for tho toain t1ed] to the north, They
pacosd gavaral of the springs meking up saltlick 1, et it wis not podsible to st olether chay
hed drunk some zaline watar, or simply walked through.

Fiom the saltlick chey followed the main ceail for almost 4 kilometres till it crozaed &
gide rfver of the Memas. They kept 1o the tail, exceprt ®here it cioesed & stream, when rchay
folkwed 1he streambed. Bur they alweys etumed co che wrail.

Aboue 1 kilomeres from vhe ealtlick the rhinge cook amorher bath im 8 wallew alonp che
trasl. Thees weare oo ttaces of Teetdiog alomg 1lee (r&if and feeced were drepped in a amall
glzeamm. Abong this part of theic couce were sax soll scrapes, epperenclky mede by the female
Where the ctabl crogsed obe of the bigger auresms, almest 4 km fvom the saldick, the rhimos
lefr che teall end Followed the zteeam lor ebhoor 250 mecres The esreeam §s 4 o 5 metres wide
in & tather Elat bed, Soon after lemving chis stresdge they seaetsd co Feed ¢n rhe upderprowch, At
& few places che rhines had lain <own.
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AL 1145 b an adarm anoer and rustling of w=aatarion was heerd ahoad  Momentz later e
GO Was sgsn rumiing in the direction af the stigam. The cow's treck was Followed [fac & ahert
distapee, until it became clegc iber the Infant was noc following, and che sarvsr eam lafc cha
woimals to ayold fuecher dlecsstmnce. The cow walked faet, with long serwdws, wtd Chéere w83 @
very stropg smell of ueloe all alwg the trail, and here and thera enme frash froeces.

[t in mot likely thae the chinos 1ook more than & Eew howts to cover the four kilomerres
from the sadelick to the feeding ales, avew Iocluding chbe wellow. Humans need about 4 hours to
wulk the same rouge, and a shiso ar ease wil probably tzavel little fascer. It was sstimaced thet
the pair arvimed at the feadlng sits befors midniphe, #nd remained chere Eor tha resy of the
night and the whele meming, feeding and pesting, wtall thedr wers diazurbed by tha peoral team.

Vary freash tracks of the samm pair were followsd on the #th expedition (12 Apell, 1977)
when the celf omn abeat ome yerr of Age, io the early moming = fregh erack was found ebaur
M0 metres oorth of zalclick 1, crawailing sarth, Those tracks were wry frasely mads snce a
patral the previcus afremcon eod the same tracks were mlse met the seme moming 3 kilowoetzea
furchar south. The cracks musc bave been mode during tha night.

Thlz time the cracks did nor lead 1o the salxlick, but eouch, parallel o the Mamas, Toofe
a1 lesz following the comronys, The palr walked in 3 =prar fashiom through the foreat, ondy
oceasianally Ellawing mpsor fradls. Abot 3 b dogth of camp Uning they deacandad to the
Mamas and immediately taturmed o the sxme slope again, Here the tracks wers found o dee
aarly Moming. The enicweds procesded sourch, ogcoginnally tollowing erlis untill they ceme 1o the
steap slopes aleng one of the side rivers of the Momas snd they wrned baek ta he noeth and
the paerol troil The orad]l was lost, bur crecks of the same rair were zzon at aeveral places
coassing the pacrod rail. They chricashy hed made mare coumds in the area,

Frobably cha track the pattel followsd oas made during ane night, ard podsibly 2 Caw
hewprs =f rhe mexe morning. A faw (imes rhe rhinoe kad patem 8 fow |eaves from o sepling or
Buzh aad in theea places fraah faecea were found ™Mo scrarches ware seen but thera wmd ofe
record of uwelne sprayed on the wegetatlpn This roure, teking 30 bours ar lmss, included Geven
baths In a wallow, and rhe rhioos weed sl wallows theyr paozed,

Cn o the Peh gxpeditica, anctber rhimo woar met south of comp Pinen This thing oas 'lacer
idenddfled a2 baing female 176, wha abortly afterwands gove birth to colf 2L In the aftemoon
very frgsh tracks wore (oubnd at saltlick 6, coming Erom the dimection of Medan Bedak and leav-
Ing e liek. ta cegvwt south, parallél to tha tiver, The tracks wore estimnted o have been moada
nar eatfer chan the prawious eveging. The trock sontinued south far abowt 1.5 Kilomeirss, Then
the chinc cradsed the Sungei Piucs, and started to Foed om the wndecprowth, criscrossing the
atea, amul recrassiog the oatrow stream many times, The fhing also walloored in 2 muddy placa
in the siremo

After Beeding the duno cetraeed jts st=ps for 4 shott distrnge and sgarked to climb o
wther soeep slope zigeaggiog through the forest. Upon reechiog the rdge ic followed o omif
sowth for aboot 150 metiex, Then the animel left the trail co trewel weac, Theza, at 10.30 b,
W Her L? with the rhina, who dashed off o mlacm unsesn. This place was gbout 1 klomatrs
frewm Cheg EBaremlitg aiem,

&long che track frash faeces were found four rimea emdd rhe rhine made w0 axvil aciepas.
Away from the Feading site the thine had ekan & fewr plencs elong the rouca. Tha rhles pagsed
a Feow wallows, bur ooly took a Bath in the stream. The crzck thar wag followed was probably
mpde in g ome day, ot sOghrly longer. Sinee the dl=ranse coversd ez selaeively shorr, ho
rhine cannot have gpant mush ime i walkiog and st hews speot mcat ol the toioe, ab Leage
for o whole nighe, plodding arouad ac the fesding elie, wvig thete eacly in tha oiorming,.

D che 18ch expediticn (3 [wie 1979) o w=cy Fresh brock of juesnile 148 wax found = Ebe
sarly morning, clods 1o camy Tentral. It must bere besn mode that nighr, becsuss tha treck
wad net there che previowd aftemoon, Ax 720 b this rhino wes mer ar 170 matrea by part
of the teamn, abowt 4 ke Futther west, The thine came from tha summit weat of camp Cencral
and followad zha large trall over the oorihern tidge dowm oo the amas rivar. Theoe It ocafked
arcund a bit end belefly crossed che river, Then it retiaced its staps, followiog the trail to che
summit and procaeded sourh, Om beth sides of the giver the (hine brewssd oo the undargrowth
and ronk a beih io 3 mweddy spar. Gne snil scrap: was made paar @ wallow cloma 1o che slrar
and along the fowee five dmes sers of {resh Pasces wary Boamd,

The shino Relked more than 12 ke in FTnhn.-l}I_:.r leza rhan 20 hcura, amd probably kaH of
thiz diseance at sight. it fed anly sporadically along che Mamesz and probably stayed ooly & phore
time pear the rivan. It seems chat she rbino descanded co the Mamas during the ndght, hrowsmd
for a while, rhen =tarted back very carly in the merning Ir cowid be thar che whole trip Lisged
lexx than 11 houre

Othar trecke ware [ollawed for soime time durng chis study, but no 1cBiable corimares
conld be made of the tlme the ching sogmged in wwrous activities. As described abowe, the ani-
mal's acclvicy conslsted of alvemaling perinds of intensive feeding in 2 smel] erea and perinds of
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seeady walkiog. fnteasive Feeding appears to last for several bours ond the snimals accasionally
lay down during faeding, probabdy co rast. Thay alse may cake & modbath in & watbow or
srahle place in the feading aves. o the few cases described zbove mrensive feeding ocowrrad
lepe at paght aad ia the morping, asd euch befaviour may be che ronmal pattesn.

While 1tavelling rinne2 appeared w walk areadlly, eopping ondy for ab ocecasional bBath n
i pf ehe wallows alahp the roule Sowoetimes a few blees were takes frem e planc alwag the
erail, Iin often the thluoo did sor eal aspthiog for severzl kllometres. Oecaslonally a soil scracch,
et other mark, was mage glong the roure and the chine defzacpesd ones aboue every 1 @ 2 km
“When s thino started tn walk pkrer 3 period of intemsive (eedmg 0 omaally cootinued [or =mvaral
Lilomatres and wp to 12 km were covered o lest than & day. Walking oocwrred both by day wed
night and thg thinos appprently hod oo problem o fellowing che cesils d0 almost woal dackness.
& roudhath wmr teken gt least pnog per day, Buar otielby more aften Sometimes sl wallows:
encountared were wspd, awd the rhino tock scven baths o the courss of one mght, In aeber cases
the rhimo welked foar several kiiometres, pessing 2 numiber of woflows, befote a2 bath was raken,

7.3 - Wallows god wallowing
T7-2.1 - Locatioh aod form of the waliows

The myrbath playa an imporeer role in the doily lfs of che Swmatran rhine, Severcal
vimes o dey rhinos teke o barh oin B muddy place, often st B ogpecanl wallow, avd coskc the bodeye
with & [aver of mud, which keeps tha sklo moist and prohebly alee prorecie the animals agalnz
Elring losacra The mud ssema vicel for keeping the skin and the enlomal bealthy, 3 en awlimal in
caprlvicy i6 danied the wee of good harhing farllitles bie skl becomes cracked and Inflamed, amb
the anlmal goon diss Cemn Steisn, 1974)

Mid posly or wellews that are megalacly wmed by rhimpg bave & dpecilic fuwrm apd ore 2
premieiil {eslute of rhine weeas, Other spimals alsa e the wellows, mich e wild boar, deer
and oceadiomally wiwphants, bat the rhino is the anost [reguesit baeher and his actisities detarm inm
the sipe and shape of the wollows, T1 iz ensy to se¢ from the gige of the pood gnd [rom
sutatches on the banks whetbor the wallow 5 wed by ching: or net,

Rhinos hathe both in swecial wolbows, end at cthet meddy places chey heppen wpoo dacing
their reavele. Cccazionally they wallow m mudde patches by the ciwer, 0 2 small stream, in &
mltlich or sven in » pesty marsh on the mouwntain tog, In flet mress, sloogp the Vismas and in
the Swngei Tenang-Situkluk sees, thers pre very few 1vpical wallows, becauzs there are many
cther places wbers & rhino can (ake & mudhath, but oo the moumrain elopas, whare wel places
are few, che rhioos usa the same spor repearedly, thus ceeating 8 cypicel rhine wallow., .

Wallowe gre mede in places whare the drajnsgs i poor and the soil remaime wer for =same
time, ofren Eound am flat aceas on the meoantain 1ope, in eaddles eor om ltzla plateawmx on the
slepes, Eometioes 3 pag] lormed bahpd & falies tpee tpok op o the cavity loit By o oprecded
tree % wtemd The visitipy flipos déepem Lhess wallowe by rolling In tha eod, digging ol an
chleng ple, wiorme 2 1o 3 metres 1oy is fonned, Wheo the wallow s freshly ased jv es Fillsd with
e alimy sofy oid, tut after & while the soil particles sgrtle apd the woier becomes elaar,

Many wallows dry out siter some davs oithout main, but some retain water for several
wecks During the soudy it wee never so diy chat chere were oo places ro wallow oo the rdzes,
and it is Dot likely that the availabilicy of places te wallow mbluences rhino diztribotion in
the zwudy area, Even afrer three weedz wirthour rain, so excepricasl event im che Mames, seversl
of the wallows slobp the odges =06l conceinad eafficient water for rhimes o bathe.

In many places ooly oowe walluw 9 made, bt zometlmes savetsl pita atre dug our, though
ooly 2 few 3eem oo be b cortent wie The ochers ere overpeowm o filled with leavea, Leige
wallow compleses ara commeon along the maio traile. o one place the complex incloded 30
differenr pitz. Tralls baad eo the plte and most of the wegetation around the wallows @8 trampled
and afoeated with wod.

The thiwe dlgs soil from banks nest o cha pit wich itz hotn and feer, probably o chickano
the mud In the welbow, and thuz Esems & vertice] wall besidas the wmllow. Verticol groves cot
by 1be bhory are cfren fewnd oo che wall Fepoared oep causes the wallow 1o Jecome deeper amd
deepet dug ioro cha elope and the varcical weli bacomes higher anc higher. Sometimes rhe wale
law burriows otder w6l aod rqvols o osaveral cmess the wallaw had bean dog b 2 Jew metres,
Ictming & wall ooe or twe merres high. b obe welow the digging had proceeded ahoot |3
metres, encitchitg o big tree an Lhe slope, and forming a wall of some three terres high, Sagh
wallows must bBave betn in ufe bor many Fesss

There are 3 large number of wallows ip the Mamasx, with 170 diffecent locacions reeordad,
but there are many more, Whenmeer p thing was Tollewed outside the pateol necwark, new wal-
Is were goeotnfered along the route, Along the patrol Teajls 113 walkows apd wellow com-
peexgs werg [inmd (ope per 14 kilometr:] and Lthege are shown on tha distrilmecien maps i Fig-



124

ca,
= rhing Tregl

/ BOCTOiNE=E
/r_ur w o1

1 Teled

Figure M7 - Zkedches of wolfaws gnd wollow comglexss fownd Mo the stwdy area. AN drowinos
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ures 5.8 10 Sll. In time changes tilks plags a5 new pits ere meda and othors ebandoned ar
covered with fallen wood, Someorimes pits which fiave oot bean used for many years are reopeped

During the first Few expaditions all wallowe encoumcerad (B9 ware measured and a zkerch
mep mada of che locaciom. A gelaction of the eketches s deaws o arale in flgurs 7.1, The
wallows e1e on svacaga LT3 x L10 m.

T.3.2 - Fattetn of use of cha wallows

Wallowing 16 an important pare of e daily rootioe of the Sumatran rthino, bot bow cften
& bach is wken varice Eraatly. In a pariod of 24 houre or less ene animal (oee shapusr 3.3)
usd all T wallows alety i pacth. Ie aopthar ces 1the chine wallowsd ohly ance m aboot e
same paricd. Aleo somerimes & chike waa found 10 wee almcet all wallows on Ice route, o enbac
cagps anlmals welked for sewoiel kilomerres, pazsing & numbet of wallowz, without celting 2 beth
Cmce 5 rhino wiad two vallews 2 mars 3 mecrac apart.

A rpeliegble Ligure for the sumber of timee that = thine wallews per day canmt be given,
bur &l evideapce andicatee that animels tatha a1 lsast opce per day and wouaily more Frequently.
We dld nor metica mofa frequesl use ln dry petiods, as wae reporced by Borear (19790 It 3
lmpozalbla wo swdy the relation berween weether aod wea of wallows from che evallable date,
bur In periods of wery eavy rades, when the sodl iz muddy and the wegewation resseing wer for
davs, the ghlows still used wallews, snd m perods of prolonged draught, when the nombac of
wallows thar =till comtain water is redwced, rthinos sometimes walked past swme of the few
remaining wallows,

Wpflows pre ysed hoth by day pnd night, 8z is eident Erom the four yracke desciibwd in
chapear 7.1, Tr i diffipult te emtimate the dureticn of an awersge mwdhatbh, but from tha condi-
ticn of the mud @I & freshly uwased wallow end the omount of wwd q:-la.ﬂfir.-d poound, the rhine
normally spends somm cime in the wallow, perhaps eeveral hours Thoee of che tan animels mat
during the snwdy ware distarked At o wallow.

The mamber of fresh tolne teacks were cowntad at 1046 wallows and wallow complexse
aleng the pacrol merwork. The sum of ha rime jpiervale between the lear rama and che moment
of ingpeccien (see chapter 54) was caleelated for each walew. Feom 106 wallows 36 fresh
tracks of thisag ther bad weed the walbow wete recorded b 81 %10 benacs ol chesrption ticee, an
prerage feeguangy of wge obre pwery S4B days o7 4 Jittle less than bowr rities pee yegr,

If ench wallow b gged only four Lses 2 yesr, abd each oo mkes ar least one beh pe:x
diy, there muse Be & jarge pumber of wallows - obe bupdrsd & mace - within sach rhino's
home ange. There muse be maoy more walkows io che grom thao these found elong the survwer
tiailsz., Whanever o rrack wee followed off the meio oeils it esan lad b0 a2 wallpw, and rhinoe
appear to be able o emed] wellowa from some distanca (=ea chapter 7.2,

Dwring the first rwn yaprs of the sudy pn actempt wa: made o record cthe wee of
wallows Yarn wae atretched a faw centimetres abore the wetor of the walbow. A brokan o
dislodeed thread shows cher che wallow had hesn uged sinca the yerm was Fiaed 42 wallows ware
firtad with yam, bur he experiment was disconcloned beceues it 1old mo mors than achar sipne
around the walkow. Alrbouph i1 1= eaey o 6Pe whacher s wmllow had been wed aince the pra-
vique vixit, it #as3 aeldom clear how many times it had been uw=ed. Om each ecpedition the yaro
waes fenewed. The accumuleted 13me batwean pleciep the yaen and inopeering wag BOREY daye
duribg whlch &5 rhbno wlars were made onge every 1344 days.

Wallows ere bol used excludvely by ane shiweo, but eeweral thlwes may use the game pais.
Ten wallews wers koawn 1o bave Besn psed by oar Jeast roe chiies and rwe waliows by thres
diffatany rhines, Probabiy £ wmaflom can baogead by any thine thet happene e paee nassby,

7.4 - Murske and markipg behavicur

Apacher featurp worch noting in om rhine area are the marhe made by hinas slong the
tralle; =ofl sorapes, beoken and rwigrad paplings and Pweees or orine Such marks, genaczlly enly
found  alomg the trails, may be vieueft and olfsctorr sgnals, leesnclonelty beft by the paceing
chirg, Burnar [I972) made & caraful swdy of these phenomena apd litble cab be added 1o his
desecipeeans. From fleld recorda of the matks made kv the wdentified thioss o b study, it
ix pogsible o determine how ofcen such marks ae made by the diffetesn sex end age classes
prd rhi= might Indicace heir fancrion.

The most commun marsk 1 & Ecfateh in the apif, made by & Sogle movement &f the hind-
frer., which leawes a bura parch of 253] zome 90 ¢m wige apd 70 om lyng apd esveral cm deep,
and they are wsually mude ar an obligue gogls ont che side of the cropl. B oseemed do chis Eoedy
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thar ehe hindfeat ara alwoys used for scraping, it Borner £1979], whe made moe detnbled
chearmtions roporced 10 por ceot of the scrapes mada by the ferefecc. Other animals (tiges,
dee1, borking deer) alss meke scropes elong che crails, bat these ae peoeradly muoch smetler,
Scrapace made by sambar dee1 cen sometimas be miscaken for rhinc's as thoy may be dmdar io
gire and gemetimes azzociared with broken =splinga.

Serapes ofren oecur ®ith othar sisme. Cne o owo @plings wlooe fo thn smrage moy by
bent of broken ard scmarimes evan twizted accwed, whila tha bark and che wigs and |=awes are
usually zverely bruised by che rhioo's teeth or hom o hy kbing, Faeces are mmetimes
dapoeited oo the scrape and kicked backwards imco che vopetetico, and urine 15 sprayed over fthe
vaparation of aplashed ©n che soil. Oocadcnslly chinos delibarately Twist eaplings, breaking the
top and twizting it one or moce ticees arcand cha lower patt of che erunk.

Teee bemding and cwistlog, kleklng of fAeces and apuayloy of wrime ere elzo found away
fromy gceapes, Zuch elgn may be made siegly or Ir combication. Ehlnca do not seem o bears
matha ar ragular inrecvals. Samctimes oo macks are mede for zewsrsl kllomeerae, bur elsawhers
rapes may ogcur eepcy Bomlred merres or a3 and chioos boeak. or ewist alimosr all tha sap-
lings alopg the trmil, eners|ly bowewsr a travalling ifg leawes only & faw marke as e walks
along 2 tradl and these ace psully single wirapes

Thy smnall of the Joecgs wod urine js taly nociceshlz for a zhopr tlene o the wer croplcal
climate, but the #trapss and che bioken and cwisted sepliogs are wigible for & longer pered,
espacially at higher alcimsdes. Boroar (197%9] discusses similerities in the merking behavicur of
tha Samstran ching aed che other rhine cpecies, and concludes =wch behaviour ie 2 mears of
indirect communication, leaving signzls for crher rhimos cbat wiet the same locality snd helping
a eEidamt to recopnize hie wharehowars. Twistimg of saplimgs i2 asem by Bornar es 3 form of
markiog bahaviour wsally parformed by dominanc bufle. Flyme {1973} apmumes that thesa rhino
marks are 1arlicelal markers, mainly almed at keeping wrher rhlaca away, & secing mechanism
o reduoce axplodtation of 4 Homied food eesouese

Faw prrapes of orher marks could ke azsigned wich escralnry co B paeticular chima and
ooly wheo the ek was very [resh eod ghe @oil conditions such that ke trochk could be fellowed
seap by atep. On feesh roails cha pomber aod 2ot of marks made by an imdiwidoal rhine were
retofded, The [ngth of the (racks wax measured on the distribution maps. n table VT below the
tokel oumbee of marcks of all cypws, the total length of the tracks and the number of marks par
kilowserre of track ere ghen for tha diff4rent age and sax clmasea

Tehle ViI= Freqoency of marking

length of cracks cumiber af macks macks per kilometrs rrack
young sub-schuliz 0.5 b 2 Lo
aldar sb-adultz 102 ken 21 .09
femalas .Y km i) 0.4
malex 55 un 1 D45
aeler adults 1%E km 3 028
Toral lebt km 2 Q.40

Cn average A rhina makes a mask every 2.3 o or 200 Adules, both male and female,
follow thic parram, bur che young zub-adules (Bnimale ia the Frer 2 ar 2 weara of ndepandear
life) sarely make merks while oldec subepduies se=m to mark mors Drequently than the rese
aof e poputarion,

Aldmiagh Fresh dracks of jiovestiles wer  frequestly Paflowsd] these amimals carely lefe
marks. Even Bac juventle 410, fresh wacks aof whom were found almost ewecy expaditlon for 13
vaars afesr agpararign, guly one Broken sapling was cetorded, when the rhine was shout cthise
yoars of age. On angther cocasion chis gnimsl mey have lefr o soimpe spayed wirh urims. The
enbr other matk 1=lt by a yowng syh-adulc was a2 single scil screpe made by thino 148 close o a
l.l'p.!lnl.l (5= chapizr 7 a0,

[n contrast to the veey ymmg rhinoz tha clckar sub-gdules show a high (requancy of merk-
ing, more shan doubla the wvalue fownd for the adwia O che & #lder auwb-adeiva the 9 betose
vown gnimaels ware found 1o have meds wacks; two sgb-adules kvowe feem s Eew shoer crachks
rorch of cemp Uning failed ro ecore. Tha mest freguentky ctcowneedsd aub-adulr, chine 144,
gcwed e om 10 sapaditionz amd 5 rimes laft aoe or more marks; $ scrapes, 1 scrapea with
[aeces, snd ome ecrape with beoken saplings apd spoaved orice, For the other thige aub-peduliz g
cocal of 11 more scrapes, e Beoley gapling and cmee scittere] fudces Were record=d

Fire of the aight edult females made macks, modcly serapesz (L8], while 4 were acrapes
with Fepces and 2 enrapee with speayed urine. Bear or beoken gaplings were bever found o szso-
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ciatiod with & female creck. boet of the matka wera Found n the pariod: thet the Eemeles were
wWithaut yowig, zome were recosded fer females accompamied by young. Female d49 §efc scrapas
and serapes with laeces or sprayed weioe {(oee chaprer 7.2).

Gp arerage talee dld nee make mare marks rhan famales, but the frequency of markiog
reems to differ grestly betwesn ipdividyal males=. Most of the partke cecordsd lor the bkales
ware made by male B10, who =ored 1.8 merkd per kilomegra. Thie animal had e of che
largeer footprints, and is probably Iacge in Tedr size, This male tainged omer & lacge aréa whd
the crni}r mela sver fimmd l'l_'lEEthBT with snather rhinn, Moie= 50, with & wwt=whal smalier fr.‘mf..,
Yivmd o & ameller tange, which cwerlapa cxtensively the remge of male 510, Alebtugh mple
520 was the most frequently recorded thino, iz made only three marks. Mosr marks (12} tecord-
ed for the meles wera scrapes, with 2 ocrapas wich faeces or orine and 2 scoepms with broken

g,

All ags amd sex clasaes marked ceails with eoil ecrapez, eitber singte or in combinetion
with [eeces and orime or best or bicken asplings, and zwch beberiour ia cemainby nok che ax-
clusive belmvlour of mals: or dominent mekas. Alctbough ooly 16 marks were 1ecorded for males,
il uppeedrs (bl combloation metkings, swe-h 82 zcrapa:s with faecee of vrine and brokan o0 owisi-
e saplings nre che spesialivy of malse The differepcs in marking behavicur of meles 410 and
520, bath living in rowghly ith: =me aren, may mmn thad ligger malee wake mora catks, Soch
mprking may he & sign of dominance. Tt mar be thar morks are made mainly at the cote of the
bome tange and nat over the whols mals mnges, hecaioew some ather males, who rre less fre-
quantly presaat in rhe poody ares. esldem madge marke. Females prohebly mark meors often in
their oon—bresding ceanges thes when wocompanied by 8 calf, and bresking amd oriming saplinge
ia not female behavioor.

In the fleze few vears of life. when che thioo ivas in a mther cestrictesd ages, close to
where it wag bars, the ysumpsrer saldom makas metke, but later, a3 older mib-pdult chay TRoge
over larger argas and vore oftett leave matks, It could ba that thiz Erequent markiog is eeE0ci-
aterd with the egtablishenaet nl & petmenent bome range. Sevetal of tha oldar sub-edalts broke
wap [ings, which 2opld meas thar they are young males, as has alresdy bewn suggasted io chaprer
5.2.5,

The svaresty of matle made by vory paumng thines sand the largsr oomber made By vounp
animals nearing sdultbood and the bigger males, suggests that the marks are eotr ooly a rocans
o orientation, but chot they wlso scree & terriroria] function, 1t may be chat rhibes iodesd hars
a tendency co avoid areee where fresh marks indicete the présence of other chinos, which wowrkd,
ae Flymn [177R) sappested koap the animels ewoly pec In the Mamas Hody Area the winl=c
and tha femakes wera indesd rether svesly spread (see chopter 5.1.4). There might be separate
gparing mechanlsms for males and Femekes, becauss there appear w0 bo difforsoce: i marking
behavlcur, wirth broken and twloted sapling lefc anly by males,

¥.5 - Fzgges and defeecatkicn

The faeccs of tha Sumatran chine are very characieriziic, and even old feeces of many
weeks or momths are aesily recognizable. Each dung beap conmiste of 10 or more eouedish o
Frid balls, abour ¥ ofo P ceorkmetTes In damewsr, cogacher weighing 2,9 e 65 kilpgrams, Fresh
famees mre yellow brown oo belfl i Goleyr, et exppaed to air toerh dark brown withim o day or
g0, Under water cthe fighter oobodr reamding aged. The dmed] of thyno dung | 6al very mmgent,
much ke homse dung-

The faseas are solid, consisting of ecoarse plaoe remadns, leaf veins and fragmeoes of
luavas xtalke ansd t.wigs,. Tha stalky mnd I:w:i,g;: ars bitten totn 1 tg ? centimetrs h;n; sl:JJ:I:il;ms.|
bathked and #plic lemgibwise, Thase white tits of wooid, nf wniform length, are typical of rhipo
faeced, and r=maln visible for z long peric Even wben the 1est of tie= fa=ces hnva besn decom-
posed sompletely, the ewlg fragiecid con gtill be fossd om the grewnd In =lephant dung  the
woady remadns ate always long and thorcughly oastieated 2o thar caly bundles of lomg Fibres
remes, Tepit fzetes are cother similar to those of thiops, wich mony coorse {1agments, bur the
badla ate much tmaller, 4 tn 8 centimetres. O kepis faeces can be mistaken for rhire faeces
armay where both specis ooour.

Spads nre foumd oniy tately in rhine feeces, Cmés medlings (Manpifam ap.} Were GEET TO
Bave fprodted From chine dumg, th in the Upper Mames It eeama t]Et thince are of Lode or
™ importence in Fonc dispersal.

Ol dung heaps are commen afong the main crails, especially on the highar ridges, where
cacompoaicion i glow and thers is tiecke lceer produsiicn in che sub-montens forases, Ta deeer-
mine tha caca of dacowpaition, Lwo frash dang heaps, ofs al 1280 matess the ocher ar 1700
mectss alritude, were meatked end mepacied ob a number of succemive axpedicione.

The dumg sc L1250 metres wes ol cleesly wslble efter elmoosr 4 maonebs, by gbout half
ware already covared with dead lesves end 4 mease of musnecomsz. sfrer sbovur T mosths 1he hesp
wae sl recognieable from the greweh of orushrooms, boe only 82 faw ewig feagments rectaatied
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Aftar W menths rhe dung hod disappsiced. altbough theee wrece scill & (2w misbrooms growing
on the sice.

The faccos or U700 matres were still obwious after ewo months, with some of the balls
atill intact, bur growing fungi. Ewmn after © months the dunp was Gtill recognizanis with some
part=s of the balls ﬂi:l.ingui.:ljuhh: mmony prtch of Ty I;'rrl.grnzrll;sa1 Aftgr 15 months the l.‘|.1.l'l|;
o= threse quarters cover=d with lemwes, tut the mess of twigs was 3till clegrly vigihle mod mush-
roams ware stitt growing there. This site was not vimted agoin, but from its Sondition at the
last inspection it can be comcluded that & dunghesp et thia altitude remeins recagnizable for wr
lmast 1} year.

In tha lower regions of the stwiy ares fesces might remein visible for only balf s year or
Teee. Puop iz aoon cowered with littaer aed much of the [reeh dung beep e quickly romovead by
dung baeatler. Toa large dmg bestle, about & oo in leppth, & commonly fowed in chino dung, At
highar altitudes chere are faw dung beecles, licter fall lg less and decamposlcles 9 glower. On
the highar ridges faeces ara ariil recognlsable afrer L4 years, and co che rradned ave even icag-
ar. After the fasees heve diceppeatsd, the placa cam i)l be escognised fram che mass of corals
like ereerante whieh have formed sn oche poll sugfacs gudst the Boappner depgghexp On the odge
with low Furest thine jasces will remgin waible for several yeaes, On the well=rravelled trails ef
TJ:lI:l ciain tidges the chino fadcey may be ap impottaot surce of minetels [o0 chese vmiv poor
sails.

The more frequent cocurence of dungheats ac tha highsr alticedes 13 illusceaged by a
dungheap comt made en the 14th axpadition. The mumbess of tecopnisable dungheaps Bor mith
gacrlon of The patral tidile were 1ecorded end the torals for wach altitwdinad ssction were divid-
ed by the 1o1al length of the inspacted secticas in chat zone. The results are sdown in wable ¥EH
Bemle.

Tuable VWil: Mumber of dunpheaps per kilomerre of erall

& lcicudlbal zope oo of dupghesns Be of dunghesrs per km af trail
1200 = 400 m a a,19
1400 = 1630 M 25 1,26
1600 - {800 m 22 2
1300 - I m ) 3,27

Afthnugh ww have ™o zeligble figure for che mumbar of defgecetions a thing mikex each
dny, tha fregquancy with which fresh faeoen were found indicptes thot an gnimal mute defsscate
pevaTed times during the doy, 85 i3 customery for larpe heblvercas which iogest smat quontitics of
plent araticr. Whenerer o freah track wes Ffollowed frash ckmg waa foond. The chine apparently
gremde =till during defascacion, depositing the dung T 8 neat pils ax che gide of the trail.

Many faeces ware Fnmd by riverz snd screams, penecally i oshellow wetar. Rhimos see nm)
03 choose to Jefaecare in smell stieams, bur eevere] times Faoces was found in che Mamas and
arhar lmrgar rivers. pemerally in shellow warer, tut awoetlmea alan in deeper places. Whan wn
animal‘s fallowed crack crossed a =sxieam ofcen faacas wees foand o the warer, and sometimes
tba 1hina hed deopped 2 few balle of dung o avarF steeam Lt lappaned 10 crcas. Dafmecation e
wallows howamr zeamz o be vary sy fopess ware andy enee Eoomd m a2 wallew and tha thine
had mot bathed rhece.

The thinc's hakit of Jefaecation in atteans has been described aften [van Strien, 1973
Barser, 1979). Such behoviour may sere & special functicn nr be 2 phyvscal peaction brewghr
about by baviey Meold Test". Bocouss it 5 &iEFicult to envisnge that n stream cap be effeckivaly
mgrked with Faeses, o7 that it woatld be cteoenmgfel for the rhio to hide its faeces @ the warer,
it seems mors likekr thac defmzcetion n wocer s & purcly physical 1espons:.

1t 1z woreh comsidetiog whather or sor rhe Sumatmn thing gz geaoial pleces Bor dafass-
Tion or has 8 rendancy 1o defaecare o the Geinliy of existing dungheaps, The use of speciy
latzinoe has hean dessrlbed far the ndtan rhios aod alss for che African speeies (Leore, 1978)
Bur while c#ttam abthore gl peet I:hi.l;. thm Eu.m:ht:l:m chine p.lwa;r: ug= :g‘a-e-l:ia.l P]u.-l;l:: Iarc E':ElEﬁl.-
l]m,]ur_har eourcad dtate that they do it onlr occasiomally nr oonly very selidom (@an Strien,
1974).

Brunear I:IFTF‘} writes that the ml.t_'inrit]." of d.l.l.nghl:u:ps m hjs :I:ud].r aren, wore Ipcated om
top or cloge o ather dunghosps Utoally two ar three beaps were fouwnd cogethet, ond the larg-
=50 concenrrarion congsed of I heops. Flynn (1778} nevar found cungheaps in Endau-Kampgin,
and reports 1har dung ja oomlly doopped in shedlow wacer elong che side of & small stream.

Curing this sutvey meaal piles of fasces were pevez found, but & few tmes a small ambet
‘4 - &) of freab dumg haspe were Eomd toperher. [hese ccsmsd 1o be the work af one or mors
rhinca that had spsot a loog pericd in 3 omall ares, 3nd had retmped o fhe same spol ro def-
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pecace, Tn o a few cases clder Famees weie alsa feund at the same plica. More wmlly fesces
worg dropped olong the rhino's poote, in 8 stecam or on lawd In meny imstances dunp waz de-
'pn:i.:td ploze to pld hu'ps, iving the Sml:rm::lﬁnm thot the TPTEBES & of old ﬁmg hiad srivatdlated
the thino to defascote. The ?nl:l:l:: of o calf were often foumd choso o the eow'e and someclmeas
the cow's dung vwas deposived on cop of the orlf's deng,

The cistance becwasr tdung beape epcowmtersd on the parrol routes mers mescursd for
most wougas duting the fitst ¥ expeditione sod some outes on the lécth expadition. The medsor-
g erarted with the fitst dung heep eocountared and eaded wich tha lest oo the day's roure &
rotal of 161 dunz heaps wers recordad. The frequency disgram of the dlsience classes that were
uced [0-100 m: 10 m classes. 100-1000 m: 100 m claeses, »1000 o 1900 m classes] 1z shown Lo
Eigure T.1.
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Figure T2 - Tioe distoncecs bebwesn succszzive demy heoge alopp the pactel troifs, cormbored
Witk =n sxperimental mandem fisiefbwtlan

The dotted lime im rhic figure ix ar axparlomente] random distributico fer ebe sace
ournber of dung heaps cuer vhe rame length al erells, derived from s andom smber genesatos.
[mmp was encoemtersd close fngether more Iompoeniky than one woald espect iE it were deposted
randataly. Some 18% of the dung heaps ere Eownd within 10 mecrss of snother hamp (12% cluser
than § metres). In the ficld almost 30% of the hasps are less ehan 30 metrss from the nexe,
whila o the experlmontal random dietributicn che scpmcced fipure i only 5%, Thess Hrures
=uppesr that the Sumarean thino i= indeed =iimulated o defascece by the presemce of other,
wnrmlby 0ld, dungheaps,
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.4 - Urfine and urlnaricn

Bhip=s urine hae 3 charscrarisric sepmr, puagear but pee ueplassent and wich 8 Fwesatish
tings Th= =ent 12 parastasl and even o the buman aese s sull parcaptible afcat some days
i} tha rins hare pot been bBeavy. The welhe @ ofteo spoyed oer the vegeratlon asd dropa cen
be =yen on the lpaves, ‘Whes Fresh the wrine is wirtoslly eoboarleszs, but later cwens broosm o
reddizh asd Bessmat ghatinmis aq if deles, Whes drime 5 speayed cver aafr or yvoung lazves ahey
wilt wod become blackish or purpliz

Although it is known {rom coptive animels that hoth mobes and females can aguitt their
urine backemrds {van Scrien, 1774), the firding of =prayml wrine iz often cepatded as poocf of
tha enimsl's masculipizy. Thiz is certminly not justified, sltkwmugh meles (whexs penis is drecral
backwards in rast} may sguirt more frecuently than do Eemalea.

Boroar (1979} lound that for 958 of tha urioarioos the urine wes spmved heckwards orer
the vegetation. This swggases that squirting ia customarty for all chimas, maks awt {amale,
Thar dowmward wrinaclen is sxceopricaal. In mas=c czees nared in this etudy the urime had bean
aprayed aver the vogetation and el sl only razaly [ocmes] a clear wer spor o tbhe gecund
Un two coddasiont famales are Enown to have made a ecmpe with sprayed urine: I ooe caea tha
Immzie was accoopabied by a cslf [ ppmcn ke T

The white shirle io the uriee, described by Border (1979} wuee revorded oniy obce duelng
thiz study, not in AR urins spray, wt on the ground. It was produced by A Memale o the Plous
IS,
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CHAPTER B - FEEDING AND THE MINERAL BALANCE

.1 - The food

Treces of Feading wers rarcly found during this survey, Fesding does not oeceesarlly teke
place along the blg game ciglis. aod therefore feeding snes were gemertally only found when g
ceeck was followed outslde e patrc] ostwork, bat Ustle vime omild be spared o Follow siogle
trnslea,

Sarnples were taken of ary plant saten b a thine for Idemtifizatlen and che sie aod
tha pars eaten wete tecorded. The samples were prasened m oalechol and afrecwards dried.
Ourkng the gudy some 150 pamplae weie colecesd and wleotified by the staff of ihe Hatiooal
Herbarivm of the Metheriands in Lesden, whare the samples are presened, 43 evost of e tma-
otiad wag |axves wighsur flewers or Frulee, many sumplee zeukd enly be jdeprified teptativsly o
family or pengs,

The Sumecran thinoceros is & crpical biowzer, sating lesves and erems of broad-leaved
berbg, shrwhe grnd trees. Food i3 wnmlly teken from =ome distance abom ebe ground and rhinos
olin break down sepbings and ymall trese. & larpe amonnt of fodder occuers wichin resch of a
riina in the mounteio forests of Guouog Leuser and the anlmel appears 1o be an opporlbsiztic
fesder, taking & mouthful here and thers, rather thon feeding Incansively and sysrematicalby
from one source.

Poricds of Teedimg peem to be alrermated with peocds of traval when onle occasiobally a
mauthful is teken along ha route (see cheprar 7.2). When feeding che rhino moves n a pipzap
facbion or In wida circles, feeding o the sofeer pere of the planrs wlibis resch. N osesfos oot
ir ba very selecelve when feeding amd sample: all the plane along ks rmowte. Moch of the
undargrowth in a fesding zr=a iz [larrensd and tiampied by the chine, and che dewcrarion s
s viidele For LAy woakd.

It i= dilficul; tn speak shoot special feeding aread, although seme areas offer much moze
{odder Iot a rhine than otbers, and when Freshly wsed give the impression of & Ffavourite place
butalss of th= rl:.m.p.";: dore to the md.crﬂmu.‘th, But wisits tg =szh ‘Faading ATRAE! may ba
fosthe o1 oven years opert, muzh longer then is oeeded far recovecy of cha wegatetion.

It is afren arur:; that lenves and owips of maplings and small croes ere the favouwrite food
of the Sumacran rhine (vn Strien, 1974 Frmm, 19600, but that i not the casm i the upper
hiomsas. Rhinoe cerrainky oke a ot of thie cype of food, bat they bBrowse more ofran aed mete
intenis™aly on the tich wmdergrowth of larps herbeaceous snd suffruticosse peanta rhan e ecfomos
im the wpper Mamas. In chasa eresz they do noc touch tha eeplingzs and small creas, bur {esd
exclugively oo the sofc leaves aod succwlent scems oF the groundcoowar plames,

Tha canopy in the submootane forest s nor &0 high aod denge &s In the lowiands, ik
mors viporooa pleat peawrh Br groand level. Om the ridpea the oadergrosrh je meagra, probabjp
hocauss 1the salx are dry and lesched, but alsawhare on 1ba lop=s, =gpecially o the valier
horroma, the undergroawth [2 lush. Here the seil @ covered wib & deose laper of =aft, shiny
grean plancs with [leshy lesves end 1bick swercwlent sremz, some e 1o one and & half megrog
high, atd the thines feed o the fuecule=nt |eaves and Ufper $tens.

The Sumatran rhine o che Mamas appears to prefer the herbaceows wndergroweh {which
also has & higher contenc of mincisis - see chapeer A3} over tha lesves and Twigs of sapllops
aml smel]l trmee, but whers the undergrowth iz thin rhince tam eo browes cn the saplinge. 1o che
Enckan—Rompio aras in kalavsia elmost 98% of rhine Food wes seplings (Flwen, 198G]1, but chis
area lken a1 4 lower allliwda, amd che wdosegroweh ia thinner thes i che Mamas

Planes from the famlly Urrbcecese are well represented B othe dbdergrowth and in the
thino's dlat, partleularly Elatesiema epp., which Iz probably che most Sfrequescly sen plant.
Crher Urricacsas wars sampled mefs than cocs - Fllea, Urrlea prandidsnrars, Hoehmeda, Cypho-
|E||:I-|11.I.S,, Poberzia. Other pq]ula.t Ennﬂ:, lor 'I'|1.ii:|.'l the chooe sammed to hue a pref:rem;: are
Lyrandis and Ghiritha spp. (Gameriacezs), and to a lasset extent Strobilantbes spp, | Acanch-
aceae). Elper app. Lhipereceae] and Beguoia s, [Begondacese]. OtBer Derba exten  oclude
Chlotan [(Chloramihacese}. lmpatieds (Balseminacess], Poychotrie ond  Maschalesorrmbus
corvmbarns (Rubiscass), Bhumes [Compositas], Forrearls {":ﬂmmth'nl.ci:“_:h ook odisng, s<his-
matrglartis pni HﬂEhiElEEr;m [ Aracsaea ).

In apen clearmgs and alroag the river banks the wedergroewth is chicker than in the forest,
sofnE two oeebrgs o more high, bol comaposed of =amllar plants, Zeveratl times shino wara feund
to bawt fod here oo mapy of the speecies oentidoed abere, Decasicnally the plentfel giant zin-
geTs, fingiberacenc. wara sat=n, The rhino chews an the thick ginger srems re exiTect the ecft
and joicy pith, Rhinos siso ate the hearr of the gient Colocasia (Ameoeaer. Wild banena [Musad,
var¥ common in places, was noeer saten by rhino. Thess buge soft-ccemmed plents, 2 favourite
fond of tha alephante, are not towched by rhe rhime.
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Fhinz also fed in ploces whers the Forest was rapemerating after reo falls or landdlides
The thick mass of borths, shmbs and soft=womded treeg poeddea ample fodder and Foading In
these aress can be rether intense and concentrated. Hece the following herba andg smellsr shivhs
vatp zampler Bepmiz (Begoniacean], Melastome malabotbclouwm [Malparomacaas], Microglosss
vrifolia anl Empetorum  oolifefium  {Compontae),  Cyitandra  {(Gasnariaceas), GOMpPNOETEMMA
El:i'EmtuJ, | 3
D=h

and & mumber of 1edger shoubs, FHones o1 small trees Gadaura (Schisandracesa),

ia {[fmicaceac!, Ficws {Momoeack, Macarangs ar::ris Eﬂ.tﬁﬁ-ﬂ& TEuphotblacess), Melinsma
BApaLl

n iacenn), Sambocus {Caprifolincese], Turpinia ceae), Clemdendran” {verbar
nacaaar,

Cn oche ridges and higher sloges, whare prousd cover i ehin, the rhine ook a grear mria-
1y of food planes Feading thera wos wsslly [ess inteose with the onima] moring in 2 moe= o
leae stealght Ll cheough tha forest, breaking most of the maplings and =mall trees it paessd
The |eaves and the younper partz of the stame ara bitven off aed geten. Somedmes only a Fer
branches ara eapsn, ar cehar rimee the whole crowm ie syeremacically defolimted.

Mazr =i eha eaplings are emapped off sema dicrance abvoys tha groamel. Tha rhing wmmlhy
brepks the tmunk tor Batmg and oot by puehing. Testh macks ace ofcan vigible in che bark abore
the break, Sometieoes tha boro s alss wsed o bobg dows Ceeed, accasiobally & bramch or e
wasx Fouel thay had apparently been oolled dowo by hooking the born baohind o The earlmated
Igngths of the =mplngs end small tcees on which chines browszed vazied frem 2 o about 12
metrza, with an aversge of about 4.5 metres (o=52). The thlckest ipecimena brokan wers abourt
B om in diameter.

A great many different species of saplimgs wete cotén and ooly a few were recorded
more than mmce. Cnly throes penera - Garcinia (Guitifsraw), Linogisra {Cleacsac) and Eti[ru
(Styracacens) ward collected on saveral oocasione and these plent seem ta o Thinn fawarioes.
Othet resa thar could be idencified gre: Disspalum anomalum (Anooamcasc)t, Horsfisldin glabea
and Enema sumacrana fMyriatlcacese}, Litses, Dahassia and Ginnemamum {Leursceas),

ftjsm (mecenel, Hemjsmolopla celroers (FlacolllTiaceae), Saiurglia fesauraunoceany, Cal

nrrllarae), Schima oorcohas {Theacezs), Trigooobalanus veriicillara {Fagaceas}, Eugenia I-
taraas], L ' hie [Srarciliaceas], Suneinia Taeyizara [Pursarzceas), Dvecorum, ;:"'..Elsnﬂutm

a.l:l.d. 'I:'n:-:m:l. =14 — 7] nli&tcﬂe], Ha.lkll.'us, E‘nd-nﬂpe:lnm, SE-:ur.iJ!ru a dand Alehorfeea (Euphl}!ﬁlaﬁﬂ-ﬂh
Manzifers guadritica [Anacardiaceas}, hastizin trchotoma tlotoaceas], Wacsfom  korthalali -~
TicAcens], nwa [Mymsinpo=te], Pavgrta, Lasignthuy, Urgpbhyllom, Fasdia acod ﬂ@'a!!hlﬂ.
Ftﬂrin-r:m], 7ebip eCuminetn {Bnrn,giﬂ.pl::ﬁ.&}r_p_u_d:urpu imbrieatus {Eﬂmptfmt& - -
CRTPRGEAR],

The smail, amlexs themy palma common in the Eorest, sspeciellr on che lower pars of
tha zidgcs, were carely sampled. Occasionaily the heart of o paim or a thick ratan {Colamus)
wns sater. Pandanacens are tere in the Mames aod a rfino fed ooly once on & Frerinebs.
Once the top of g sadpa, Scleria [Cvperacesa), wes eatem in tha forest, bur usoaily arassew and
sadgas sre TOr edran. The Tew open marshy places are covarad with a thick met of gresses
Cmainly lsschnma) apd sedgea {Scirpus mucronatus, Cyperws and acma Carexd, but chica wara
pevet Tound co beve graged thare and rbhese sltes were msualiy avodded (3ea alao chapter 5.4.21

Froirs gre nor a0 Imporcant parc of the chine's diec v the Mamaes, and fallen frules are
seldom Found. Wild mangces {(Mangifara - stones were found obee In faeces, e chaprer ¥.3) ara
wvory care aml tha anly fruira r are piten found on the gropnd ate kandly (Sageinia), Thees
Erint: ars eeflen by desr and @igs, huk thme wers never known to teke chisy 3t tmes planuiful,
Eeaf,

Signs of feading were Eound in ali parts of rthe shwly ares and at all afticedss, wpe ta 2000
gletrmd. Abve LS00 metres feediop eppeared to bg lemy freguant, and it wes oevar obosreed in
tae zritted mootdoe forext and the sub-alpine shrubs onm tha highest ridges. Rhbinos  crivarse
these arcas on thein waoderngs and push throueh the acrab, that is for fumens almaz impen-
ctrable, bur ther do oot feed on cho small bard leaves of ths montans pleocs. Rhines éo fand
howeymr on rha uodsegrowtn and caplings ar almller alefendas on the slopes and b the wableys
whers the forest iz grill fairly high.

8.1 - Arvallablllzy of foocd

n an ares like rha upper Mamas siody aren therp zsama 1a he an sbessdsnes of food che
yeat toand, Rhino Eoed plant: are comimont owdr bost of e area;, aml ane gets the impressicm
that & thlnge doss tor oead 1o 2o very Far o EH1 dta stamech, Although the dack-gresn wndar=
story seems [ush, growth there la verr Bmited Saplings ethet heve bEoer brokes off aloeg the
trils producs ooly e few mesgre soft sprours after many mooths, aed growth is capid mly
along the ocpan zivet banks There s Ereshly fde teail wlll Be orergioen in 2 eouople of weesks, Buat
in the forest it ramaioe #gible for many mooths

& deceiled analysis of the amomit of [ood ornifoble for the chino and of the productidty
of rhlse kod plants was bepond the scope of the presene srody. To mer a rough ldea of rthase
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paramecars 8 fow samples were ekan and weighed. A1 two locadions e smaell plot was mads o
the oore or les: homogenssus vegeracion. Ooe Jocation was under o high clozed canopy, with
rather mmagia undergrowthe The orher wes close 1o & civer wich lugh undergrowth. Fiom one helf
of the piot all ondergeowth wee collected, from the other balf omir che leavss and eop dhooes
ther g rhino would eat, Afiar about theee monche &ll oew groweh on the plets was collestad and
wolghmd, The plots ware nor fanced, bur it Jz certain thar they were oot vislied by thiso In the
meenctme, nor were thers algne of browsing by animals.

From the total amounc of mdergrowth (abower 4+ 1o 1% kg per 5q m) the leawes and scems
gylrable ag thinn food welghed barwesn 2600 and 520 grammes (Frash weight) per SqUare metrs.
Reprowsh of Ieaves and stems varied frem 0.7 {ln the forest} ea 3B (nsar the rlver] prems
per Ay fer muerts metce 1t sesmp Tram these Hporet thee she average production of bhoowss
surivabhe for the rhipa is Fmbuhhf B fopre thao 1 gmm per day per squace metre, There arg g
Few hymdrads of grams of hrowese stending on esch Square marre, but it tekes o long time, wp T
A yodi oF 59, for raplacement.

Wers lictde 15 known abowe che enetey reqguirements of a Swmacron thioe. A& rouns chino
famabe capiw in Melaywia coneumed ahoot 50 kg of leaves and 1 to 1§ kg of polleted dor food
per day (pore. comm. Mohd, Khan). The baeal metabolic cate ofF & mammal in keal per day ie
approKimacely savapcy timea the three-fourth power of the bodr weaighe o kg (Moen, 1973
£ thimo of ¥0 kg weizht requires & deily miake of aboor 57 kg of browsa (fresh weight}, if Gor
melntenamnce b1 oaeds ahoutr wlee the basa] merabeolic eate, and If browse cooraing 90% owoloore
and 200 kel per kg dey weighi.

The Somatrat rhionoe may haye &n aveiage consumption of semewbpl moore than 50 kg of
bBrowea per dey. With a proedwceion of 1 gram of bDrowes per day per squefe -moetre, ogps rhinn
wiould reuite @ ringe of at lease 5 or 4 bectares Lo prendde sofficiest food. In the Mamas there
i5 ubowt anmg rhibo prer 700 heswares {see chapter 5.3.1), which seems to confirm the jmpresston
that thers food it gbundent for the present thine popalation, On the gtber bhpnd the glowr pate
of reproduccion with Jong percds beoween smiccesdire hicths {sec chapter G.4) implier thar food
mayr be m fimiting fector. 1t moy ke chac it is mot the guantior of Food swnilable but the quality
that is a limiting fector for repredgcoeon smd population 1evels.

.3 - The mlnaral balunece

Al rbices | the etwly arep paid regular wsits to minersl=cich springs and the olvious
onehution it that they do this to take in axtra minerals to ofEsst an iobmlmace or deficisecy in
their diel, From other stodies, mainkye reforring o anid aress in Africe and Amerca, it appeste
that animels wing seltlieks are primariir seokiog extm Sodium. Tropice] vepatation s wslly
low in meailoble Ma gnd mey coatain madequets lewsls for herbivores. Elocwharo it ta that
agimals are sesking other plements (Mg, F) or clayr miverals [Kreulan & Jager, 1984). For the
rhings in Gummg Lesser clay minerale camot play s role, becgpme they wsoelly onhr deiok
zaline watar at the licks,

On ooe occgeicn a Ihine entarad oo’ of the cempe and had scraped v rhe ashexs of th=
fire. Ocher herbivores [deer, zerow) did the same, and presumably ashes are ingested In che
Sunpel Duoum 1ezerve o Malapgds thine come teguladdy oo the ashee of the peokisg e at the
guart poat (pars. camm. Mohd, Khan)

Samples of ali b saltlicks and of several foodplasts wers anplysed for the clements that
Are Ml imporlant Jor afimals, Mmeral regoizesents For thing are pot kmown and therefors
the mineral tequiternents lor the hope ace wied dor comparison (Mmmard, Loosi, Hing & TWsmer,
1979). The enototny of ghe plimenary tract ol the Sometten dine i in many aspects Emilar 10
the horee's (zarred, 1B73), The foadplant sample: ware dried in the sun or it & tio over a fice.
The mineral conkents of the plant samples were ooolysed by the lsborstory oF the Pusar Pansll-
tinn dan Pengembangan Tompk, Tiawi, Indonesin. The samples of the salclicke were anedysed by
Lthe Anmlytical letorginries of BT, Superintending Company of lodonesia in jekarce.

E.51 - Minmml caatents of the fondplance

Three of the foodplant samples were a mioure of species that ara nsually eaten by rhioo
Two {[ aod ) congisred of the cops af the plancs colleceed o che plote describesd above, che
third mixoue (Medan Badek} coosizved of tops of plancs saren bf a chine in cthe Foresc fringe
arpuand Madan Badak (zee chaprer 1.2.2). The ocher gamplos wars 2]l raken from planes fredhiy
browaed durimg the 170 asgeetitian. The species ware identifisd by the Herbatiom Bogariensit m
Bepar.
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Table Vil: Mineral conrmnks af fomdplant amgles.

Sample Mlheral compogiton {ln per ceats on dry metter basd)
Ash Chude Ly, P hig K Ma Mn
| prat eins
" Undargrowth
ixture [ 15,92 15,53 §oL 22 X3 i LS L
Mixeure 11 1445 11,53 1.6l A6 a0 3.5 Lo 3
Mixture Modon Badek B4 24,13 676 AT ] g1 L55 J3208
Eletimtema (Urtlcareds) 1884 438 & i i A4 Ait -
Average for uviargrowth 1926 1444 495 ) | AR 388 .0E3 o1
(Staadard devigrion (6,100 {749 [[.34) (.12}  {.09) (271} {.031) f.oosi]
Saplings
Diﬂmﬂ ansmalum [ooenae) 4014 . ek} .51 A2 37 .21 01
Toas ribes (Mororeaal 16,19 13,27 1.04 2l 36 37 001 -
Garcina 1outriferac) a4y YAl L3 A S 13 <.01 -
Hemiscaloniz trimera [Flacourt,) 5,05 558 239 o8 .29 T4 i | -
Sehime nor wAny 529 1138 L.AT i J2Z £ <01 -
SIFrax 2arelis LStyTacacaas) A08 1413 1 3% 13 | A3 N} | -
tar. parallelomeuram (Strrac.) 383 11.BO L AT X LAk .L0 -
’]t.uuun e | heliacees) T.74 519 {.85 AR Iy 5% .01 -
Avamge Ior zaplings T 1034 1,56 A1 A1 50 ea D2 -
{Etandard deviation) 15.21] [2.94) (.85) {05} (.06) {34}
Average all samplea 122 1184 269 A5 A7 LY cal?
{Srandard devlarian) (.43] [(f.on) (193 .09 (1) (189
Fasces
{Awvetage 5 zamplea} 1200 931 LA 4 260 158 J L1
(Standacd denjakivnl (£.53) (r.74) (249 {08y (o) {o8fF  LO4) (044
Midmum replrasvears in
dey for the hogpe 1) momrTensn-a L A 2 i A Af SN
Gertation ft.0 8 )
Lactariom 144 A A3
S merrh . | -3 F5 a1

1) After: Maynetd, Loosi, Hingg & Wemar, 1579,

Whila rhe crude protein contenes ©f the undergrowth and che zapling samplas i& ooc vary
different, the minaral conceotrations in the mmdargrawth samplss are cooriderably highae, which
might eymplain rha rhima'e prefecenes for this type of berowse. Far all alemeoes anslyzed rcha
averaga cowentAanon o the wdarerowth zamplas iz almoak vwice the concancraros o the sap-
lings. If we compare the everage concentralion of minerals in the samples with the mialmuea
tequirements for the horse, the eupply of ooly two elemenrs (phosphores and sedlum) zeema o
he ineufflciant. The coacantrazion of rhe orthas alementa and cha prareins l= mora rhan =wificlene
oy adequare matricion. .

The concenrrarion of phosphorss in cha rblno foesd ssmples i3 allshely balow the misdmos
tequirements for tha barse. Dhelng pragrancy and laceaclon the asimal'z coquirsmentz of phog-
phorus are congiderably higher and Ino ybag period an oddiciomg | supply might be banilicial,

The ratle of ealgium te ne im tho dies met e congidared, beekuse the absoption
ol one of theso clemenits is influensed by «be conceniration of the other. Ideally che ineke of
tath alaments should be similar, ot o meguie harse can cope wath a caloiom to phosphoros
ratio &f & : 1, fF pbospharus intake is sufficiant (Nariona! ressarch council, 19785 Io the ching's
food the atio is about 1B : L gnd the phosphorus intaks ia low, 8o there may be an imhalance
in the caleinm - phosphorus metabolism, end extra phoopharag may ba beneficial, espasislly for
& PIEEnAN ©f nursing famels.

Flynn {1960, 1981} meports on miceral ooblyses of & farge oumber of chion foodplancs
(mminly saplings] from Endau-<Rompin, Malaysia, The average contents of adh, crude protalns,
potRwsium amd magnesiaum ace simifar to the wloea foursd for the upper Mamzs, but the average
contents of cakeium [£9) aod phosphorua (W72 are much lowsr iy Fiypo's sacples. Mererthelasy
saltlicks are vnkoowo in Esdas-Romple and the thinoa ste apparently abbe to sdrdave o d low
phasphonss diec, undess they have some undnown scurce ol eminerals, Flyan (1980) suggegrs rhwe
Inirs mighr be 20 impotany source of phosphosus,
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In the Mamat the averepe concentratinn of sodiom in the rhibe's food ia moce ban ten
timss lowsr than the recommendsd minimum dosmge for the horse. The actual cequiremenca of
sodigm have not been determined for the harse [Masional resserch coopcil, 1978), buc addiclon-
el ealt iz recommendsd wen though the sodium conceneretions in hotse fodder Are usualby
between .1 and .5 % For cattle of waight up o 300 kg the minimum dlstary cenesptrakion of
eodivm ie 8 % of dey matter waighe (Kcewlen & Jeper, PF84). An arerage cincencrocion of 03
Y aodlwrn In tha dley could lead te defls]eney.

BA.2 - Morwal coarmi of the althcds

From mcar saltlicks water samples ware teken for analyes of the minersl coprenes. A3 a
contred water <os elso gmelysed from the Mames river a1 cemp Cenuial. ®acec asd noc soll
samplas were taken, becouse it oppearsd thar the shioo weuelly ooly drank water, from puddles
on the saitlick or diracely from e mpring. Somecimee rhiooe dig with the homn, bur chezs wers
no =Agne that the rthino had actuslly eaten =oll, The yscalte af the gnalysls are shown below 0o
rebia [H.

Tabla I¥: Min=ral coarenis af che =alrlicks

Concentreticn m Mg per Litre
Ca Py Mg K Na Mr Fe ally 1 I LAET C3

Muatmas 1233 JF3E 117 36 B8 trepe A3y d.a7 504 LAe md
Salciick

2 214,34 L4 1281t 2.0% SEREE Q14 A3 1104 2LLEE 144 und,
3 L2027 1,534 14127 3093 55,77 el 51 308  2{.8& 1.48 1wk,
4 fa2n 1.0 433 102 3H.24E rraes A7F 1433 341 70 ond
5 11.10 1 G827 G2 3R3B trace trace S0L2R 2134 .52 urd.
G4 2T - 535 185 107,27  trece  pees 31,71 S04 114 und.
5B 35ZA 120 T 1.2 Y475 tmace  teace 4142 455 A4 e,
Avwerage HZ B3 M54 2 JE50 11,05 GLAT - - 153 10 103 -

{1nd. = umderactalla)

There 5 much variation in mineral composition between the =llligks, A sampler were
high in calcium, zodiom and mulphate, hut there was coosiderable sariation @ devels of mags
nesinm, ]:-ul:n.'aaium mﬂﬁnq:hlte. F}lcm‘[ﬂlu.l.t 13 crni:.' high it =kltllek & B {I,‘ht Lﬂ.rtz alplick =ast
of the Sungei Pmus], eta by conmuming o few litrés of omter & chine may teke & tgnificent
edditica 1o ite mkoke of this minctal. But nucsing Femoles, whosze nesd for phomphorus s highest,
were oever foured at this lick. To the other hicks the phospbiores contents are Much lowern Even
ar saltlicks 5 and 4, chat were visited by Femaeles with calves, the amomt of 1 milligram par
litre sgems ingignificant compered to the amowne Found i thine food plenm which contain aboot
1500 milligrama per kg of dry matver. Therefore it soams anlikaly that the need For extre phos-
pharus is tha renson why rhion use maltlicks

Tha concencracion of sodium in the salclck warsr iz much highar {at &1 mgfl abowe oo
tmaz), than the concencracion m the Mames river. Thie ie nor & high wdium coatent {seawatar
conteine aboumt 11030 mgdlitral. One litee of water From  the seltlick conteinn onby ps much
godiom a8 1 kg of rhine fodder. Howcver che minerals in the maltlick water are mainly in sob-
vrin amd are ceadily absorboble, while much of the minerals token in the food are esceered
wabzothed (sem the famces samples in table VIO).

Momt chinos visic & ealtlick onée s owmth, bot Jemgles with calf vigkit on Average shce
evaly two wesks and soma maies might mak: orore Fregquent visits (swe chaptar 5.6, 1t is didFi-
cult o envizage the imporience of imbibing & few licres of seltlick water ewerr month or evan
evary two wWeeks. Evan of 1he animal ware 1o drink s buckesfol of water ewery time it wenc o
cke ealtlick the amowmy of mimesale i1 would obrain i mueh lese them from = day's intake of
lodder, Althiwgh theca & probably o dedicietwey of sosdium o the dier 3t 32 wnlikely thar thiko:
vieit the sultlickz foc only a faw bwedeed mllgeems af aodiui.

The fact that all rbinos wizsy a salclek eepolerly I3 8 cigrr iodicaton that salelicks ate
impoktedl 16 the rhined The ibereases] [requency al eleles by oorsipg females, whese cequlre-
meted Tor mineals are bigher, pont te a posaible phyvsloiagical benaflr fiem the lntelke aof sali-
lick woker. it mav by pccess o extra minemabs during tbe mirseg phesz that mpkez the female
and &alf stay in the acighbouthood of the sultlicks, oy wizitns dwring Jater life may sece anathes
hmction. The phrsiclagicsl benefitz of the minecals in the aitlick waret will b gheact=term, il
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thare ate any, buc the visits of adult cthinos 1o & =ltlick mighc ba more a quastion of a habit
aoquized during che (irst years of lifs, the condmetion of which is stimulated by the arimnce
that saltlicks e good places to "meet" ocher rhinng (see chaptor 6.2 For rbw odedt rhing che
social contacts made &t the saltlicks may b+ mare importanc theo the minerels sapplied by the

saitlick.
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CHAPTER 9 - SUMMARY AND EYALUATION OF THE RESULTS

The Sumatran thing Iz solltary for most of it Hfe. The home raoge of & rhonc overlapa
wmith the home raoges of several other rbinop and animals occasionatly meet, bot chey do not
Stay tegetbsr fnr any lemprh of tHme, 1o may be thar yeung subeadules, in phelir firer vears o
indepmndence, form oo associations oocasachadly, bt latsc thay traval alose, wandecing cound
thair vazt hame tenges. A mmle and Gemabe seerw 0 come together for anly o dbort pedod for
mating, Wam-breedivg [dogles may fave very liolde cootest with other shinos, beeadss they oce
cupy & 1alatimhr cenen I TANg S and le=ave rt enby ofeasionaliy to wslt & ssllick.

The adult meles se=m to be more accvely seoiching for contact. They covst o latge area
and are vory active atound the satclicks, appatently seacching bor signs of orber thines. Although
malac have more frequant conracr with otber thinos, theyr newsr pctociate with an ocher  rhimo
for more than & faw deye 1F lonpar-lestiog bonds wers wanl, rhe tracks of we or more guiteals
walking wpether would ke Cowvd mora Ereguently.

& rhino celf remains close 1o ite mother tll they arace. When very youmg rche calf
ecays vary cloes, but older calvas do oot wandet mote then o Cew matres awew from vhe crail of
che cow. Whan the ozlf ic gbeur 56 ra LY mwoaths old le ssparaces from the cow. Maremal cers
Cor the yodrp i Limited to the fact'e peccd of cepid proweh, asd when the ymogersr hie
cemcidnl abiode thoee—quariers of the adull mee, 1 lemyex tha cow. Thare may slill be occasional
contact between the eow amd her indepepdest cifgoong, bor e of the time the yousg rhimo
trormls :i'ngl}'.

While rn.lr.rlng a calf the (emzle rhios st from ber ocon-breedisg angs higher on the
slopms, To the wicinity af 3 sabilick, |'|.'Ir:i.|:|.}r during pregrnancy the females owmr moke more Ie=
quenT ':"Fu: to the =mltbickh, The ecall is p:ﬂtﬁbh" bom cluse w a saltlick and durmg the whole
tericod of norsing cow and pplf remein in e rE].t.thl:,r amobl aren. ebadt 10 to 15 4 ke, sredsd
ome of the lcks. The pair vlslc the iick aboar once svery chree weeks, abaot Two oo three times
29 often as non-breeding females sod sub-adults, Wheo chere are several Pemaiss with o ealf
arnnmd one ealtlick, their raopes wswelly overlap and rhe paite may mesr oocasiooall. Tiacks
celzs-craes the ared, amnd aevaezl rouree are w=ed o approach the ealilick.

Afrer leaving the cow the celf remains in the aree where It was mureed The cow ratwma
to ber mon-breeding tenge, furcher away from che salclick. Tha newly independenc thino, cha
winmy fib-edolt, Indtalbe wses a zelatively small area, 10 sq km or less, parc of the rapge ic
used with itz mather. The young rhine roams oomr the area inrepsively, ofven rarrndeg o the
same places it srems as though cbe poimal is Eamiliarizing i==lf with the locptico, The anioal
produally extends its range mio ndjacent arems, whare it wazx nevar [canad with the cow, For at
Isapr rwg ar thres years the young seheadults remaim i the neighlbourhcod of the place whees
they weme bomn end nursed, Thring this time they grow glowly, and aflier aboot three yescs
thenr Footprinte are still emaalbar than thoss of an avarege adult end clearly recogoisabis s from
4 young rhino.

The alder sub-adules, aged ar leasx g@ix or smven yames by the end of che study cooupied
tebarively lacge rhngeo Aamd meany were only found sccesismally. Animals graduwally satead thedr
home mmge bor a nutnber ol yeard with older sub-aduedts ttavelling widaly wio bew areas, prob—
ably o find p gap bevwaen the existing adule cenges, t eeeme 1o 1ake aevarel yoars hefcre
& Samakran rhine: 3% adueby ppd bes establlshed @ pereatent bhsme tange A young thine reroalns
in the 'nordng sreat Hll e iz gt lesyst [owr weacs of gpe and jT i3 piobably nan sexoelly mature
Yefore the agc &f 7 &1 8 years.

The adult rhinos have permansnt home ranges which are mremd mther evenly omr the
grwhe mrea, with the cenices DfP[hE fome ranges on che major Tidges. The pon-breeding females
remeim in relatively small ranpse, na more than ebour 10 ey km, on the hifher parts of the
tudgon, away from the wvallaws emd the fwees, The wracke of non-hreading Females ware tarely
mac, uaually onlr whon the anlmelz dated & sallick aod it eppeacs that these oormelly trevel
ltuke aloog the large game wreils, pothaps onct every § waeks to visit o sslclick. The chino then
Ealicws a epecifle poure 1o the saltlick and returos o it home mnps immsdarely, osually slong
rhe SAME ICUTE.

The range: of the Femeles io the non-trecding paried sedm 1o be well eeparstad and
the rewords do oot show eany overlap in range, except closa to the salbtlicks. The paurity of
tecords [of pop«breeding femates mamee it difficulc oo draw firm conclusions, bur ir eseme thet
they have mare or leca ax:l.u:i'.na territories, In i oo ctear how the spaging of the female homa
[AnE@s LE p.ccnmphdm:d Bur it may be that femelas vetd o awoid arens where other females
tave lefr trecks nnd signs, Wwrsmg mothers with calves da oo ami::l crher female'a teacks in che
vicinity of the zaltlick,

Airhouph v heve oo precise tecords it Seems that the inwerval berween blechs ks ar leasc
3 o 4 vears, somewhat longer theo the time that o femole cnrries and merses & Galf. [t may be
that the long birth intervet i3 necessary for the Female o boild we selficient ressrves for
enother raproductive sfocc. Alchough rhino iood plancs gre sbupdent, they are nou particolatly
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fich In outeieacs and minszats aod the female probably needs & pericd of limirgd mobility aod
seclusica 10 recover conditgon betreen births.

Aoyl moles rorge over moech larger aress, 23 o 3 2q km oor mors. 11 seema char male
homa raoges Bave o core arse where mogm astiviey b1 gopgenrated. Paripheral areas ara wieited
Imsz frequeatly and then the animod often Eollows the geme trails far long digtances. On zverape
melee wisit the saltlicks abnur as often as sub-adufts wnd non=bresding [efoales, bul mazles with
IRTIZ S8 rlxaa to the lick, +isit rhem much mare often, Fram the msltlicks male Ll.iLI.E.]I]." makse
paveral fotave in differant directions, giving the impression thot they mre rearching far othar
rracks. Males viait & roguler seltlick, but may occasicaallr also travel co other licks.

Male ranges overlap conaiderably, but it appears that the oore sises arce distioct o
raches cyenly gnaced prer che area. There might be some form of hisrerchy among malas, be-
cange e aplmals maka more oarks alcap che oraily than others. Yisual and olfactory =igms
are left by rhinos alog the [age game mils Thay include 30l acrapes, faeces, aprayed wmeine
and bent or twizsted Bplmge. in moimo cooblmrlons: A1 thisem ovark in thla way, horh males
and famalez, Yaung sub-adulc: terely medk, while the plder sub-adults are the mest actlve
mozkers of all grougs. Morkiog moy be asrociated with the process of establishing e permanent
home tange. The mors compiicatsd signs, those consisting of soil acrapes, bant saplings, [esces
andfot urine ars usually oniy mwade by males, snd could indicare male petecoclalicy,

Saltlicks ara an important focal poiot for things im the Memer soudy ares, Each Lok s
vigiped cegulacly by severa] thince, and sach rhino appests to visit oné pertcular stlick, ner
alwaps the one closest o the ceorre of ira home renge. A thioo generally uvses one partigular
tomte to the lleke, Following i consizrencly on every viglt. Each af che sx =altlicks discovacsd in
the study arss 12 wged by ! voe 7 differanc thinos, stch andmal visitiog 3 lick on pverpge % to 7
timqi FEI ¥ear. T]:u: l;unliu-'t:m:]r w‘ith w]:i.r_]'l a2 hioo 'ri.m'.t.'l a cartdi lick SALgFaaLs that all rhinza
wsing o mltlick may he telated. Sadly many thincs alss el tbeir lile sesar & salilick, becsuse
hunting ecrivicies aze centred At thess piacesn

Rhinpe drink crinetalsdoh water ok the lick= mest Frnhuhi:lr o CrdDpansaTe far & uieﬂnlmn].-
@ imbalence in the minemd compogition of the food. In & numbar «F Amples of plants eaten by
thinas, the acdiom (Na) coocentration wos fousd to be very low, plso the shosphoras (P concenm-
traticn, eapeciafly o mlation o the calcium (Ca) concentracios, was low. IF there is 2 defi-
ciensy It is probably in one of these elemeats. The minerel concenteatiome in the waeter of rhe
eaitlicks vary sopdidetabiy. Al have about 100 times moes dodium thsn surface water, but the
cootanbratlon of phosphereus weelse barween the leka The amount of mineeals ther & rhine mar
Aebibe ar cach vighc co s lick s zmall, less than ln a dev's Incake of fodder. 5o i 13 nor cloac
how Llmporcant ome wisit a meonth |5 for mzioraining the animals mimeral balance. It is more
prabable thar For xdolc thinos the eeclzl fonerion of & ilglk, a= a place for meaeing other chinoe,
1 mora impartant thed the extm minamals.

T daily movemests of the rhiso =m0 be contraled by the rerraln, aod o0 the slopsas
they Pallow the emimoues ot ridges The larger cvere are iopoctant Doundaries for thine. Rhbinoe
have no problerss o arsssing t]'.le rivers, mod da 22 fmqueutir, Bt f_hey n=islly da nar sEay oa
th& sthes Fide, but cesmwe the river. The bigger vhe ziver the mors importaot it geems Lo be ae

| u.mi the Mamad piwer forend the breodery pf the home @mnga ol almegst all keosm
mdw:ﬂuali The tracks of only ewa sdder sab-adules wwre Eound oo Beeh gides of the clvwer, The
bly gorna trails on the eldgg: wre more offen wmed by the rbine loc elimbing  thon descending.
This ond ehe bakde of fuening bock se the major clvers, messs that 3 wandsrieg rhine arromari-
cally fums hock to the centre af irs home tange, which is wsoally lecated on one of the main
ridges,

When mwr follpwing a teall the thinos mora or lezss follew the comecurs af the =slheps,
croseing emall sereamd atd minoc cidges. Aoicvals Sften follow wide trils Bor some distance o
roay levas it o wandar uver the slopes, Ay they tewel sthinos brow= ar tike 2 mwll=arh o =
wallow. Faecsd amd urlpe are found along the aeimal"s reail aod occasiomally the rhinos li= dowe

The Sumacran zhioo feeds on lesves and twigs of & great many plint 2pecies, Fallem fibies
are Alae rakeo, bat theoe wara Ara m The Mamas dres. Whes lasding the animal moves B a
migrar Jashiom thecugh the Corest, often going arocusd jo citcles, browisiog on the =oft party of
the planes wlthin its ceach Periods of feeding alterosgge with peciods of travel. when the wofmal
often walks sovaral klemeatras withont f&=ding, except for an nocasiomal bit: from o plone along
the i, When [eeding thie= thino seems to poefer placas with & dense undergiownd of soft, paicy
Flants, [ the mountain focests of Guoung Leuser thare is very dense undetarowch almg the
stranms amd ot the lowee slopss, and thess seem to be the feyoursd Emsdiog places. Rhigoe also
Feed o the yousg cogeewrh on lendslides mnct st troe fellz. Whera there is ez undergeowth the
ino feeds on Fpall saplngs, pushiog them over to biowsa on the crowns, bat thiz vpe of Eood
appaars 0 be less favoursd ond abso contmins less matzienrs and mloerals. Feadlng occurs mainty
at night aod in the sarly moming.

Rhinoz fead on & prear many plant aeecies teking caly & lircle macerial of anyome speriea
The rhing doos wot appsar $o be zalactivs while feeding, bar a Few spacive ssemmsl o b Fawar-
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itez, while others, like wild banenes, ere igoszed. Ther= seems to be ebondeot foed for che
rhina in the uppsr Mames, {wer 2 larpe pate of the aren the foresr mpports denze ndergrowch
with mumeroos aceessble maplings, The stending crop of fino food plancs 3= cettwinly large, buc
the pn‘.ldl.lntil:m of naw gmu.-i'h 13 vary slow., An marem that hpe beeno browsed gnd tmmplg{] il:r:,.'
chine, thkec & l#ig time bt remover. This might =mplein the need for the econtinusun teavels of
the rhino. Alchough productivicy i@ low o the odeestory tharo secmes oo be considetsbly more
food wwilable then can be commumed by the prssent thine populaxion (estimared et 13 o 14
thinas par 10 s km), and It is probably not the quantity buc the qualicy of the Food thar is e
limiting tacrcor for te poputaricn,

Rhinee faecee are often dropped in 3creams of along the rhioo's tzail. The [osces, wick
characrariach: ewip frapmenra, remabn viefbla for & lobg time, aspeclelly an the hipher altbeodes,
The Sumacian rhines prefar oo drop tbeir faeces close o other laeces, but Jatpe dong pibes aye
ot made. Al epitals, male and female, normelly spray welve backeards aver e vegotatioo

The wallowe gre 2 characrenscic fsacnze of opr thins ppen, The pies are often used For
a long tiorg end thino's cigging in the henks give the wallow p charmceenstic shepe, 1t seems
that a sthino tekes g bath gt Teast opce r doy and sometimes several imer a day. Wathows are
uzgd day gnd night, hui rhings prabably spend mors timea in wallows during destimae, Each waflor
is usad b geveral rhinos gnd on pvarsge the wellpws glony the main credls wore wped shot 4
times P& wear.

The euyor delfcelty in imterpreing ibee dote was the digenct asd patchy matore of
tbe tkcGidi (or tost of the rmivos, For oeoy indivduals there were only fee eeonds, sprepd
ol over & long period of vime; this nol only mede the identification of the plattsiegsts more
ditfiedlt, it tnade it wofe difficelt to draw coelusicnos Abtut chifo bebadodr end astivioe From
the penilable datn. .

The rematemess and inaccessibility of the area end cur finencinl Hmitstions mads it im-
poxsible to maintmin & permensnt presence in the study ares, Gecsuss this etody focumesd on
tracks wi docided o0 new the deys in the swdy mres to Fiod ss mamy trecks Ra pamible, This
required the survey resm (o kesp on rhe rowe and laft little tima for mote detriled sasky of
aogle trocka By following tracks for a longer period and distance one can dlecover muwch aebour
che deily routine of che thino, ioformarion chec could aoly be gachered iocidenthr in this sowdy.
[daally o= choubd monicer movemenrs of cthe hine over a larpe ares eod alec follow single
crecke for a owmber of daye

Interpratation of che data 3= limited by che difficuliies in sgeing rha tracks. $de can anly
geckmire the tlme aml che durscion of the varioue bebaviowrs and eccivicles of e thine Eeom vacy
Eresh rrecks o when the apimel is actwally mer. These occaslors are very rere eod nocmalbly one
con oaly giese the aporoxemtare ege of rhe vacks, Therspfare track codlee are of litde veles
For seadving the andmal’s daiky rhychen, wnbess one can tradl single animals for o few devs. With
very exparisnced tmeckers it @5 possdble to [allew & rthmo closely, withowt dismarbipg at, bt this
FRuithg & mara fermatml pressvce in tha study area,
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CHAPTER 10 - RECOMMENDOATEIOMNS FOR FUTURE STUDIEES

Amang the Eirac things one wishes 0 know Sor #udy ot managemene af a chine popula-
iy, la its smatws, more spegificelly how many apimals are tiere wed whers, E:zteblishiog the
extent of the rhine popmiation s relatively slople, By complling cellaba raports one can gac a
twieh jdem of the rhine's distribotion and rhe dars cen be complemented by magzing shore fiald-
tripe to varicus localicies to chegk wherher chlpos ere presenr or oL AR experienced cbearver
will be abde t& ses it e o7 Teo deie | ochime bBave recemrly Baen in tha artes ef naree For g
ralimbla astimate of numbers bowmmr, much longar and mnre thorcoagh studima o wesdsd.

JOthar field astudims on Sumetran chine [Baroer, 1979 Flvan & Abdullah, 1983) and javan
thina (Szhenkel & Schenkel-Hulligar, 1969 weed simple consues beghniques bozed on primt w@idth
meisutemancs Fuch methods do not pive very sagisfactary resule2, Mmoo this study a eoch oote
rafined rechnigws wes emplored using plostorcasts of faot points, but the fizld work and later
evaluation was compiicated and wery time—consuming. Stwdics of ssveral years ere unren listic
Ear avery chlno ares, and uwsually a fesearcher cao spend o more theo B few wesks soreying
oy arsd Asaacdingly resiles and sxpeclstess of the prezsmr zredy wers gzaelyssd with be inten-
tion of Jdevelopliyg & quick census methed o pive peliable aetimates of chino oombers.

In thiz dhapter the techoigyes wed by moTImegte the momber of shinoe prézane in an area
will ba Jiscvsewd and compersd, The valen of pripe width mesqurements will ba anabyosd
compacison ol the reralts of o simulated prine width acalysiz en the moterlal collaccad o the
study ares, with cho resuits of the plastercest atplysis, The sectiem cohglwdes with o descnetdsn
of tha usefulnese of the diffarent standerd mediurements and track cousts Eor SeRfuEsing Sumat-
tan rhine populerions.

14,1 - Plazstwmrtadta io coMPpariLson [& REIAEI Maaslidmania

The flrst sciacrist t4 4o o gntematic gudy of a rhino popaletion by mess: of tack
analysis way Strickland (1797), whe mudicd the rhines in che Sungel Domm reonve o Molayema,
fle mzasured (e aidth of prints, from edge of ogter tor to odge of imer toe, But Foud
zraat variability in prire width depending om aoil type. He identified thores individusl animalz
{poiwta of 16-18 cm, 19-X1 cm, 11-23 om), Lot wes convinced thar there were more mdiddosds
presant in the raperve.

Cmaring his surver of the Cumng Leuser Raserve, Euee [(1970) alss used crack mmesutes
ments. MHe messured the width of cbhe priot, the width of the front hoof and the width of the
cida honfs, of clear, complete prints in hard soil, Although ha dowx ot elaborats on che critscie
wead For distinction betwesn difEaronc fodividuels, it iz cleer from the wmluwss piven i 1able 7 af
hig repnrt that he accepts an individwal werismca ia print odch of up toe ¥ oom, and that he
comalders a differapce of 2 or more cm betwaan (e means a8 sufficlenr for disgfncrian. Mo
ogrlmares of numbers of chinoa or demsicy wera given

From 1973 oill 1975 Bocner (19790 arudied che Sumarran :bleo In an aras cher parcly
gt lapa the soucheen axtension of cha prazent srwdy area. He measured more chan MHH prints
from 47 feedh crackda, He measured the width of the hipdioat, avd alio, when possible, the widch
of tha Eorafoor. He eacdauced g Maaae 30 prine on hepd soil, atd googideced owo eragks o be
made Dy differenn amimalz, If che srandatd desdations of the mezs hindfeey wldeh Jid mot gwver=
lap. The diffaresce between fladfear ond forefogr eqcih wes oped to give adodlticnsm] olus, He
ccoald ldenclly € gingle indivdusis and 5 cow and cqlf paim o bic appdy aréas. T Figure 23 Bornsr
{197} givem o groph of means (135 - 23 om) and swandesd deviations (0.3 - LD cmp of 22
difforemt traeks nof solitary animels, A difference in the means betweean two tracks of ebout
1 em appeazed to be Jarge =acuph g indicais s Jiffersnt hing.

Boner [[979) dost oot attampt o celculate s dsneity from the 16 individuals he could
identlFy from print size in hs gstody arew, but he gives & 'puesstimata’ of 20 co 4 snimale
for che 1000 sq km core arez In Gunuog Lauwsar. Thia impiies thar, uwsing rhe foemula for oche
calcularion of cho populatico aize as given oo page €2 of Barnec's papee, an iwdlvidual chino's
home ranps would be berorssn 500 and 1000 ag km.

From 1975 till 1960 Flmn conducted several cenmees in che Epdau-Romple aces in centeal
Malaveia. Sevaral sucvey teams simulconeousy survewed che larps study area followlng  ceglar
rouces end taldog measceenents gl rhing tracky, This method has ales been waed o che Ujung
Kuban reserve o céndus Javah chino [Schenkel & Schonkel-Hulligar, 1989), Both the sire of indl-
vidual prioce and digrance betoreen the trocks i3 measured. Whanaver poegible 10 clear prinea ara
meggured o finw, level gronmd snd 508l condition and aga of the tracks are morad. The mesxl-
piwm wldch bacwean 1he sade hoafy is messured on the soil sarfoca.
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In thelr fingi enalyele of the census resulecs Fhyoo & Abdulloh (1983} cabcukeced for each
=t pf Memsbrements 4 75% coofldence Incetvat around the median {pot the meend, end & mul-
tipla anabrtit of variasee wet emplayed oo compare the samples and o deckde which pairs were
made by different animels Forther trasks of che same shee and ags. bur sepacated by mare chan
8 km in diecance, were glso considered differenc individunls. This wielded o minimum conot of
the hines occupying the sudy area.

Flynn & Abdullah (198%) ascumed tlkat cheir cetsuz method detecrsd gl chiros within 2 km
of the cengus rouras, thue covering 3% of che forRf stody mrea. Esch conegs hetwean & mad A
thinza could be ideotified, and 7t wss concbuded that 10 rhinos narmoelly goourrsd I otha stody
atea of 400 gq ke, 5.8, there was a thino dansity of 2.5 rhine per 189 3q km. Tha density in
the aren around cheir atwdy eres appeared oo be two or theee times kowar o7 mbout L ching
per 100 2q ke, They estimaved & wral of 20 10 2% chinos fer che 1600 sy km of mitable
habitar remaining e the Enday-Rompln ares.

The deputies celculatsd by Bocuer [1970) Eor the whele of Sunimp Leusss (1-4 per 100 wy
km) wnd those from Flyon & Abdellah {1983} for Endan-Reoopin (L5 par LOD ag km) are con-
siderably inwnr than tha dengity calcuiated m this stody [(or the per Mamas i Suwiong Ll
l:1=| 14 per 100 =] kml, Hawswar Bormer!s f:gu]’: of 14 r]'nn-&.t |.|.'|J|ng in BlE FnAdb E:Tulﬂ.]." Brod, whileh
partly eowers tha upper Wamas, comperes welk with the results of the preseot stody, huz hic
total esrlmate for the whele Cuamg Leuser popoietion, implyving & densivr of 2 to 4§ thioos pee
1 8 km, aeamns 1 be Inconsistone with the results from his main snsly area.

The low deneities calcutared by Flyoo aod Abdullah (1983] sre surpricinp baczuss (he
Endae-Eompin graa Eeems in many gIpacte ot be compmreble wich Cummmg Lewzat. Poth  rhine
aregs are lerge pod soountaonows, with & gimcler climate and vegecarion and toth mre elstively
widizqurbed by recent poechlng. Thore esams 10 ke no poed reason For 8 rhloo dapsry four cr
{lve timed bigher io Gusung Lewser chan i 39 o Eodas-Hompine In the pasr few ypeais the euthe:
marde (wo ghort ctips 1o a peet ol che Eodzu=Rompin area (Upper Selai in 1977 and 1982) and
during bBeth erips tumercus sgn of chine werse spespneersd. The eeal]l syseam and che wallowe ars
cerainly les= well dev=loped than m Gumtty Lewser, but atherwise thers wers oo appareal dil-
ferences im the frequency of tracks and other eigns of rhia. Fram ty edeictadly shocr dales
to che area and the numbpmr of shipo trecks foond, 1 believe that the dififereses G0 calewlap=d
densitigs ot chg two wreas jm due o didfferent o=t methods racher ehed to resl dlFfersmess in
chine amaitr,

Even with che most eccucare messwrcments of 8 leng series of printy, ooy some of the
thinos can bre erpereted on the pring widsh oloos. Worsover the assuomption of Flyon & Ahdullah
(1983 char che ceosus davece sl rhinos within & km from the censuz toutes, is prababir oo
cpeimloic, and therefcre in the foliowing caloulstions a distancs of 1 kilomatres hma boeen wssd
inztead, The mexicum dietance of 8 km barween tracka of the same thinc sasms sppropriate
and imptles & wexiioum tange of sbour 30 3q km, & fizure supporsed by tha rasaltz af cthia mnady
(9t cheprer 5.2Z). Tracks of the aame 1hino were racely encouncered morc theo 8 km apart

Te nsaes the wrelbulneas of diFfercot consus methods for saclmating populatlons of Swmat-
tan thina, the dats collected in the Momes were soelpeed again wslng, B9 much 85 possible, the
méethogs of Flymm & Abdullgh (1933} This mimice & cansez in an arss with & knows mibimum
temizity, Epch expedition was tresced ef A eaparete thino censur. For sach rrack the avarags
width wes cebculeted weing all the measuremapte availatle, both those aken o tbe {jeld and
those taben Erom che cagts.

Al the rrecks, with their average wlddm, ware plotted on maps, ench expedivion belng
considersd saparavely. Trecks that were congidered 10 be made by the same lndkvidual (less then
gbour 40 mm differance in width, leec chan B Lm aparr) were coonsctsd by dlner, stertitg Ezem
obheinas concantrations OF dimilar—sived ceacks. Tha niiolber of wwlividusbs thpt coold he detectsd
in this way are summarlsad iy 1zkle X balow, vogerhar wich the nwmber of individeals that could
be recopnised from the casrs (See also flpore 338 - The uicertain records, shown by open
circies In thiz figure, are alw counced, becsuwge chees sasts Tee=reé cectdimly from different if
unidantified chinoa.

The mteda censused during the expesiitien wae calculated uwsing both che crpmsect width of
1 km oo either zlde of the perrol toure, tecommarded by Flymp aod Akdyllah, enid 8 tromzect
width of 1 km oo either slde (gae abese). These cabeubatiems ware mwde colr ior thoss sxpedi-
riong, when meost of the swsdy area was patcolled. The ceicwlated areas gra shown in reble X,
Frur axamplea af the mapr mads for each expeditlen are thawn jn figwrs 101 and 1.2,

The macnber of Indivduals detarsined from the prnt widch anabysis i5 i0 most cases lower
tman the sumber rhet codld be wecopnised Trom the plastercasts, and it is never morm chan 10-12
jodividualz, Prinz wldih varies lictle belween ihdividaals (0B to 23 om), snd st most ooly 5 adult
pize cleeses can be racognized =ach diffaring by 1 em, In ¢ stwdy qeee 20 ke bong and 10 km
wide ouly (we mdridusls from sach size cless ceo be tecognized and only iF chey are & km
aperl. Mare mdivedusls can ooly be csmarsted when thers ore jveniles, This limiceeion of the
prigt width anahsis was aly recognized Ly Flynn & Abdullah (19830,
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Tahle X: Compmrison of track couoce uxing oeing wideh and alastercaicr analysiz {dara From this

seLkdv .

Morber of thises pretee Sow of the arma (g k)
Pring wided Pluarancaar Scelp wideh oo aither mide of routa
Expedition oo analysia analyaia 2 km 1 km
adultz  juvamilem adubts  juemcles

[&) 4 - 4 -

£ -4 - ] -

4 T-4 - t - 227 12%

(%3 -4 - 2} -

& 13=-12 z 13 2 78 156

(¥ -9 1 4 4

= #-10 I3 » z ITH 164

o 8-1a z-3 1% z il 14

I gl 4 12 4 245 133

11 a3 s 15 3 i 153

13 T - 17 - 224 118

1d 9-11 2 1% 2 T 154

15 1t} 1 14 i 77 16l

17 7-3 - 1k - 218 123
Averagre Erom
14 expedliions H=10 13.14 PR 145, &

Greae differsnces wera Eoumd io cthino ranges whan idemtificacbonts baged 26 pring width
ware compared with those nosed o the plastercast oonlywm COf 2l tha 'individe=ls' shoss in
the mapa in the fGgures 10.1 apd 102, only ove was confitmed b the plastercast analysic In all
other 'individuals' there wea at loest one track thet woy oligogsiyned and many groups wens
compeaed of tragka from threo, four or oven tive diffetent chines. Therafare tha cieapile t:l-ﬂll.'l!
whirh enelysis iz not suicable for aoything more than counting mumbers, and only with n: Faw
widely geparated tracks. This method may be useful o zrcas with o verr lew densive of thionos,
orf whan few tracks can be found becauwss of bed weather. In periode of axtsmsls hesyr wicfall
(Ike axpediticasz 5 and T meamiraments seam to be mora wseful rhao casts {see tebila X), Sope
tadrs co daldom be made o paticds of heavy rein. As mom reecks 8re found results from the
princ width amalyals wdersacimare the trma popularion dansiry.

For all the succeasful expeditiona feuwr populadicn denalcies ware calculaced using both
mechads of counting and both caleulationa for tha zise of the ares (For the princ width analysis
the medlan values wars used), The reaules are chown grephicatly in fipure 10.3. The deeities
bamtd on tha pring wideh anslyvms de ot differ mouech betwsen sxpediticsns, bur a8 bes besn ex-
plained abere theds valtes are abowe the saxiooom oumber cblamabls fram thia merbod. For e
e rlier axpeditiong figured from the rwo methods of counting ere rzthec slmibac.

In the lier expeditions estimaces from the plagrercast acalysls are much higher and i
fact rather clase ko the walves cabculared Erom the spaclal distribution (ses chaprer 53,10, If
4 acrlp of 1 km on =ither side of tbe patrol moutes is vsed o calcutage the mrem of the cepaom.
Th= appn reml dilferpnoe in effectivenest of the ]:In.ll:g:'l;:a,n n.nn.l}rsja atwegn the emcligr gpd the
later expediciony must be atteibuced to the resesrchad's ncraased aspastance. Dueing the second
half of rbe study it was reallsed ther old rracks, with proper reescmane, couwdd alse produca -
uscabln plastarcazis, and & muoch larger number of the tracks fewed couwld be ldeaclited. Ta
compares cha affectiveness of the two merthods v is best 1o eoosider anly the sesulrs from
the [atar expaditione, when ic iz claar that the placeercase analytizs gave by far the mofc raalis-
tie resulcs. The average thine detaiey Eop the sxpedimiona 10 o 17 5 1.3, comimred to 32,9
and 14.4 celculated from the anleal'e eparial disoribokioo.

The satimars of thind density obeicusly raries with the estimated sma of the area caosus-
=4, &t seemy thar in fagt the supmy texms ars Dot coverimg o transscr widzh of 2 km or both
sidez af the erails and that & width of L km on wicher side iz much morte realietic. Cma boald
rediece thw gtrip width ta 330 merres to bring the vefies obteined wich che track counc mora
im line :n thofe chiained from che spetial distribugion. But since 1 km oo edther gide i3 3
conveniant distande te work with and givea consarvarve astimates, thin atip wideh iz recomoesnd-
ed for futura use. For cocel popularion eztlmaced plagreccast analyais of pontz iz B more webul
mechod then maasuting print wbdchs,

Iz he Eodau-Rompin arsa Flypo and Abdelish cocducted four covsuses, Once theyr oelou-
larad a du.ﬂ.l!:it}" af 2 chuneos and chre= times 2,5 rthings per 1M = km, &l wmly=s calpylae=d foz
tha Mamas uding Flvon and abdublab's metheds are higher, which would mesn thar in Gulpung
Leusar the rbins dendty is indegd highec thap in Endau-Rompin, How mech bigher is difficalt o
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say from thess fiputes, becauses the densley of 3.5 rbloos per 100 ag km L6 ebour the maximum
posmble from the medhod, bur it wowld Se highly aolikely that the densloy o Cuming Ledsser is
indeed four o Flyve cleses as high as it Iz e Emdau-Rompin. More probably the densicy i Endau—
Pempin has besn underacrimarsd and the torai agmbar of thinee iz biphar than the M) to 25
actimated by Flyan & abduliab (1933,
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Flaure .3 - Popodotion dersidy of fhe Somatrgn rking in the sty areq calcoloted from  the
umber of different trocks Der expeaition, Sath Srict width ood plostercast amolysic were used
a1d the cize of the omad wok geleulnted wxing g ! ke ned o 2 R strip o either side of The
patrel rowte. The awardgse Fieras pré cowpafss with dhe dengity caleploted from the known
gpodict gistribution af arimals (method | and V) oed width resufts reported far the Endav-fomplin
wed [Flpnn & Abdullah, PSR

1.2 - Useflglnass pf different moazureaments Jor tadEocdiag
T il

F
] 0 poupuiastiocns

Although =he cechrdques frazed on prmt =idith messutements may not distingwinh beiweem
gl chines thle machod bad aome advenrapee ovsr the wse of plestarcarts. Masmrements CAT
be mada quickly of a Jarge setles end eveluetion of the resubs reguites little skl or paciance;
thiz technlque can be mastered with Nccle speclal training. For fucure swudies and for bercer
management of the remalning rhino arTess a eimple bam reliable cachnique for cemse of chioo
will be vary benaficisl

I this study [ne staidard mescireedits, desecolbed in chaprer 3,33, wers teken during
the process @f aortmyg. For identifying plasiercasts the atssukard EREWIements wers nol uesd.
Lecauw= they show coosidecable individua] vatiation. These measurements (o1 combination of
mepsuremetts) were piesced [or tsefulpess o distinguishing becersen cracke -made by Fiffarsnt
thina, Bs an alt=rmetive to utlhg plastersasta. A1 meseerements feom ome thino ware repanded B
ohs samele and we ey sxpect thar chis sample will showw & simiker amomt of wriatien s3 2
m=1i=s of mesTements tpket From ome creck in tha Field

To ilhuscrete the smrialsr found In the standerd measuremenes of one thina, the discribu-
ticoe of the messuremonts do me e (sal 49, wundoubtedly made by ome thioo) aod the discriba-
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Figure 0.8 - ‘Varlohiflty 17 the flva standard measurements todan rom the wodel saries 220
The Gfack creo represents the walues foung In ==t 49 (cests ondoudtedly mede by the same
riinzl. The mhoded areag regpresarts the walues [aven from the left foaol casis, the afite oren
tha valuse from all costs. For fhe deflmitlan e the ztapdard medsmremente 202 chapter $.3.3
g figures 3.6 and 3.7

ticn in one of the best zeriee (Beries 720, jocluding alse amc 49 are shown in fipure 104 The
back ares gbwowe cha dietributlen of tha messcemears i ser 49, the shadad parr of ha figura
showa tha dlserlbution of the left foor mezsutemenrd, the white area che discributon of tha
values for boch Eaetr cogether. The dlasceibucion of che lefc Eoor walues le simiblar oo the dacribuc-
ion For berh fasr rogather and alse the means are very cless In all measurament= chere iz
a onidarabla amouot of ratiskility, sspecially in the valums for the width of the pront. Lo owlll
be clear 1ber & zslogle mecssuramest 3= +ictually wsaless for distinguizhlne of jodiddual®s wzecka,
and ther onby meaos from larger samples can be wsed. The lreegudar discrlbeciion of the wldeh of
che froar hoaf is due ta varylag sobl condivions, that apzse biesdsy powisda che lower values
{eaa chapesr 3423

For thege monpusments no dtiocticn wes made beowesn left and right foot erinka, Ledy
ard right fgot ace not miveer images of sach other bug the Gfferences Eommd eece maigly of
Facn armd position and oot of size (ywe miso fipure 1OW]. Only in the = case of sccTemaily
long sile hoofs (e cheprer 3,5.4} weto thata slight differeocesz in size.

The messurementa considered bare are takea from the olastercasts ecd oot from tmacks io
the ficld. As many cesta waere brokan during tranopars thees cowld ba sllght deviations in che
pooicion of aome heofs o che mouneed cast. There are olio diffsrent ways 10 mesors che widh
of che prine, the mosr frequacely wssd measersmpene, [0 thir ftudy the dlseanes setwesn eha tips
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of ihe gide hoofs: was measored, both cn tne ptagvercests and in the fiald, with & pair of ealli-
pers, bur othars #tudlgs hove messuted the meximum diamecer with 8 mler on the solt surface,
whith may ceuse slight ditlertnces io the valuss obrained

To find out whick of the 5 standard measurements or which corblnateoa of measursments
is bast ot distingwishing barween differant samples sn amadysis of wvatiancs was made for ] the
standard mazsuresmencs from 36 garies [ane ‘yvoung' and cwo dogle-cdst series were exctuded),
The diffarences berwesn the mexss were teaced for sipnifieamse ap the 5% Jevel, wiing the
machod of Mewman and Keule (da Jongs, 1964k This 9 an apalyws of wdance bac more ¢han
wa mmples of differeme slzes, i which the ouwber of incermediate mewns is teken imip ag-
CONNT.

Tha width of the prine and the widih of the sole were the least uweeful oieasursments
for discimpuishing betwesn [mdividoel thipgs, Sgnlficant differ;ences were found in =82 than one-
third of the compared mesans, Coly when mesturements from n o sample of a very leree thioo
wore sofipared with thiee ol a wery small animal was the Aif{erence significant, m saboot 20
Inceernedlave gamples there was po sighifican differenoe, The span of the print snd the bengch
of the peiml proved ro be morc wseld] measiremants, with shoot belf of tha compared mesne
dEferlng significantly. By far rhe best cosults wert <brained with the width of the froot boof.
For chis valuz plmost 78% of the compared meons differed sigoificantly, with onby ebout § mraer-
mrediate szmples not significanedy different.

With the ssception of the width of the Front heof the use of only cne measuremenc is of
Limitgd wvalug fnr distinguwiching becwean tracks. Te find ouc which combinstion of measuramenyz
wn.s giost useful “for jdencifying individual rines the combimad fopddie of all [ve analyses (m
G:,F;urn 10.5) wers stwdiad further. Of 8]l che 530 poselbla comparieane between cotles #0% diffar-

ificaocky T at least one of the siandard measurements Buc frote all 178 compared pairs
whu::h differad only in ome srandard mesoucsment, mors cheo TE% differ in the wldth of the
frooxr hoof. The span =nd che lenpib of the print each coneribore only abour 3% of che samphe's
aigniflcance; in fact thess mespurement: can eaclhy ba omiteed, ss they aspe ol litkle belp m
diacinpulshing berwaes Indlvidus]l prioes.

The wrickth o the [root bood ik the moy pselul disgoosiic chacaciar, e chiy meddutg-
mEmt can only e taken froes e plastermase IT i1 i2 aod pasgdble to cake plester and o make
plaorarcests the fromc hoof width connor b meppured From the {faur other meaoaraments oaly
H8% of the campared pairs show a =ignificant difforence; this s less than the pumber thmt can
Do disringuidned wsing the front boof width alowe. The osst mos waful messurement is che span
d rtha print, but the width of the prinm is the lsest impartsnt T2lwes The beed Tesults aom
obraiead by mearuring che princ epsn (including che eole) and the lenpth of fhe print. Hooarar
Lthe dagnostic wliae of sach of thess masssements 1 60 lewr thet it i debacsbla whathar it 1s
worth ehe trouble 1o take mors 1ban tiee elmplae of meesursmants, leo tie wldih of the priox,
and rhen caly when cests cepnot be mede. Addiional measuvementa will only margmally in-
crekds e pumbes of iedividuals whoee ciecks cao ba separated. It le probebly nor evan wrarth
the tirme and eherpy tpent an the fiald cHp

[ cests of [roor hools cop be made qudee saibafecoazy fegulte can be expocred. The mos
wefd conbinpeton of memsirements 2 & ombleeeios of the widih of the Erenc boof, wrether
with the width of the print and the length af che prine. o B7.9% of the compaced pairs of the
3¢ perier one ar mare gl these thres ghowed a sighificant difference With chis combinotion $of
medsuramente one can separafe mast af the indoadual ching's erecks With furchar svidetes from
morpbological festures shown br the f:-:mt boed casts, the 1e=madts might be almost a5 :uud ax
wlth complete plastarcams. v is much easier o find some gocd prints of front beals than it s
to fiod good complece priose eod one nesds onby g smell amount of plaster to cast the hoofa

Eesalte ara much more meaniopiul if the sample incindes meaamaremears from 10 er more
printe. Beor resubts are chraimed with mossstrements Erom at lesmar 20 prsna o a2 teaek, FPac foone
hoaf meesarementa obe ehowld am, [or practical celsemes, at § cooc: each [fom beth the laft and
richt Faer.

With sbour 20 mesmrements of the widih and the lengeh of the pritn and sbent 10 cases
af fronr hooie of avery track encovmuerad, moet iedividusl rhdnos can be racegoized emslly. A Few
weeke in he fiold and abawrt one kilogram of plazter per day is wsually sufficient for adaquare
regulta Aa can ba meen in the fipures 3.5 eod D3 expationce iz an impontanr Eectar in chie aor
of work, ard ooe should expect suboprimal results duting the ficsr few consusss.

Thete weare considerable differences in numbers of rhings foand on diffarant expeiitium
ga if only one cansus i6 pecformed in an eres ooe shoold expmct @ rather wide margin of elrot
The wvarigbilicy of the weathet iz probebly tha maost importent facror miluending tha reeulrs,
Failupe 1o idenuby al]l the tracks and meagration of hines n o ot of eha arda will al= aFfect
the reaulea [ very dry conditdoms ome may mis t@Ecks In the fleld. Under bormal conditicoms
ote Wil enly flnd trecks of a few days old, bur ooe cep acaume that mosc af che rhioos respon-
cible are mlll o che seudy ares. During periods of prologed diy wearther track:s remedo Iof =
mich lenger perbod of time. and ehe animale reepansible may hawe lefc the ihuly azes. 1o div
weather condivighs ppe may comd poc @by Animas, i ovene Wet oendition ion lew, B: some
will he miloed,
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10,3 = Tinck counts for estimating rhioa density

The metnber of trackz of & speciee found in & s&TEAIA Arss must B rebabed fo the pumber
of andtngls living in that area. Undet certain sonditioms vbe nombet of tmcks &re proportiooe] ic
the dimsity of the spacies. By comparoon of rtack coone resylts with those for an ares where
densicy of andmals s knows the desslte I rha sorvey srem own be calewlated. For Surietras
thino rracke counts frort other aress can be somars] with the upper Mamasz

By telating the oumbar of Erech rracks 16 the kilomerre houtr (kmuh! scoee {s=e chapeer
4.1}, the offecte of the waneher and the intensley of the petolliog eso be aliminatat, Fresh
track counts from diffecemt acsas or tabken on differeny occesions cen be compared. The marilr
of Frmsh erecks fetmd in calation o the kmoh score &5 presumed o be consxant In &an aten with
a cerain density of ehlwes.

For all expestlclees the toea? km b scora {tha sum of che km.bh e=arer for speh pectitn
parrolimd} was caloulated pnd the pumber of fresh tiacks ware counted. b this came the rracks
weea it coubied per Fection buc ovor the whole study ares. All ecacks found close topether and
belleved ciade by the mme chino woia coooted as one anlmal, s were tracks thot followerd cha
same taute b gnd down sgain, The mumber of fresh rracks per 10000 kmb For aech expadition
lz shown i figure 104, The expadiciooe are arranged pegording to the km.h score, because with
an jarraated scote the deriation from the mean i expected to b leos

The km.h scores rapge from 300093 ([ecpeditien 3} to 18 10671 {expsdition 14). The
variacinn can be attelbucad co che warjying amownt of aals dering the expeditions. The mrmiber of
frech cracks per 10 000 km.b chows geesr warlatho on che lefthobd side of the scrle, Bt for he
moes purcessful sypaditlone wlch high km.h asopar the wphoes are much clotar to the overepa
Fragh erack couniz made dormg erips with & koh score of less chan 10 000 appear o be usa-
lass, Bacame the reoilis ate b vitiehle o make a corcelagion with dwnsity.

The total kmh 2eore for afll expeditions topether i 137 B37.1K, with 127 fresh tracks,
ot P lresh cfasks por 10 033 koobh. The sverage Eer all the expeditions ghown in figume 106 ic
.0 with o standerd dewiatkon of 3.4, [f only the &peditions with g ecore of more than 10 GO
kb are comsidered the mvereps is B4, with o standard deviagdion of 1.8. In the upper Mamas
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Figura JO.E ~ Tha raictizshig between tne aumbbas of froch frock: fowed and dne “aghrelling
Shaividy! expressey o the Kilemetre hour scora par expedivion This deqanstrores the corrsigiion
bedwaen dhe fresh track coant ard the dersity of the rhine
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the demsity of rhinos wms caleetared ar abour 14 par 00 99 Jum {3ee cheprar 3.3.1}, apd oo
average about P fresh tmcks wee found every 10 GO0 bmbh of pacmlliog. So one may caloculate
the denity of the china jn nomber per 100 23 km a3 the 14/g of the rumber of fresh tiecks per
10 000 ko of patrelling.

Berauza gaod remlts are only pomsble if me is 2ble to socvay moorte than 16 DM kmb
in & Ccartain ared - in practice chis takes nt lmast thrwe wesks in the field and at leasc 300 km
of pacroiling - thiz methsd is onby recommended] to sopport g rhing ceosus wting track idenelff-
catian, of fof thozs making on ircidentel chine census during long periods o che [leld engpgect
in orhar veseatch. The procedure for m fresh trock eount will be described m denail Lo & 32par-
awe papar [in preas).

10.4 - Censuzzing thino

m previous chapters it hae Been clemimstcated chnt 3t 15 gmsible o make reazanably tell- -
Ay ectimgies of mbtibers and density of Symokran rhioes ogieg relacively slmple census eche
ftiquess, The ofe of point width measnrements alene gz insuffizlent, and shoold saly be vced in
areas with & vy low densicy of rhine. Cowning fresh tmacks can be a umful poocedure wndec
cerein cooditions, but by far the best ceswits are obteined when trocks are identified with the
telp of piestercasts of front boofs mod sets of cwo measuremeats from the pronts. The ws of
plearmrceees i3 epspntial for B good censws, and 0 ceste ace made of frot boots only che ré-
geafchar meards to cerny only amall quantities of plaater and finishes] casts.

Darallad proceduras for & canosuz of Sumarran rhine ata dagcelad v & saparars papar (to
Be peblished as an lostrucclon meooal for chese wolvad io fleld sueveys for tha deafcing of an
inceenacione] canzetracion mescerplen for the Sumarzan rhing, currencly undertaken by [LMCH])L
Hera only a shotr descelpebom s givea.

& [rash grack coont i@ ewat weeful Foche zegearcher con zpend a relatively foog time
v cha ares end cen cowet & lArge dlaranee. Undar sormal coadlelens in Souchesse Azla ohe meee
Sl ar leagr thres weeks in phe Hledd and oover at least 300 km ol pwtrol owated, 0 atraln
a km.h gevre of 10000, 1t 12 olza pogdhle o acctnolafe the pesobts Droon gevetml harcer Efips
Iy the same arep and thiz census mechod could be sed ausesssinily By fiald pocsonnel i@ con-
zervation arees, wbo wepally spepd & consdecable amaunt of time on peiels Onh rhino sacreys
a fresh frock count showld plwosrs be gocampanied by treck identiFicecton.

It is samantial to distingeish betwesn [resh {pot affected by rein) and clf tracks. The
patrol roote st be corefully mopped oo 2 gond large—mcala map and fe later dvided M con-
venient fections, 4 te 14 ko long. Tha th of each saction muwst be measured oo the rogta
map. Doily recoms must be kepo of reinfell and for eech secton of the paticl toupe the epe
proximare nombar of hours becwrsan the and of che laox rain and the clme of the pacrel e cal-
cularmd, Thiz is multiplisE waich chm leogth of the section in km and the sum of e prodacis iz
tha km,h scome For the sunwy. The number of clearly diminct fresh cracks 19 counted and the
Jdenaicy of the rhino in the ares [oumber per 10K oq kin} i3 eetimated aa 1479 of the the auanber
of Eresh rracks Cnumber par 10 000 Era b,

For track idenrificarion one can wse fresh eracke snd alss alder rracks char ha-m bapn
little Blurved by tain. For sach track eocoantocsd the widih asd length of & ==1i== of prigta
iz messuced, using a palr of zallipeza, The width of the print is messured betwesn the ps of
the slde hoofs apd the length B mepsdred in two stages, from the middle of the line throogh
the ancerlor edges of the slde boofs ko che opagce of the Iopld batwasn the front begl and sole,
and frem the lage painr es the cip of the front ook (see figure 34). At least 20 gond pricis io
Iaicly Birm soll shoudd be measured, prefziobly on level graand. The width of the sole eod tha
gan cat abwa be meammed, byt thess meamrements are of liwile helo & distinguishing individ-
umls,

Te mespura the width of rha froor hasf one shouotd make & raember of pasrs af gosd
dlear primte ofF Froot hoofz, eacelully slsesed belcre castmpg, Five gascs of beft and Eivm of right
foot ponts will vsuelly sufflee. Mo oeore than abeat | kibogram of plaacer will be needed for
each track, [F theta is more plescer ooe can make a few casts of compiers prines. The widih of
the fronr hoof (6 messwred wich 8 callipar eole {zop the sArample=s in fgoee 3.7). A Eaw of tha
haet plascercaacs afionld be prezerved fos comparizon of cthe mompbological cheraeteristics,

The =amples of measccements arg 1esed for dpsilicnpe differemcecs with ap appropriske
sratisricaf technlgua {moultlple anabyais of varizncee - A sicnplifled methed without acatisriesd
calculacions i3 describad In & saperere paper eo the censms proceduces). By combining che groups
f samples chac show eignificanc difEferencas in the dliferent measueemencs, che micimuct agmbee
of rhinca im che oeudy ares can be asrimared, Tracke Esund on the pamae ey bop 8 ke of
mees apaft Ars aagtibed to differasc thiocs, The system can ke Fucther refioed br compartiog
gpaciman caarm and checking othar data, such as dapes and directions of moveinept, for 1ecords
to mpporr or refure the idecifieaaion,




The zizs =f rhe cemonz ares 4 calewlsved Frem 2 mep, by drawing 2 1 Klomerre wids
zant argumd the patrol poytes and the denmty of thies s t=loolerad. A soitable study arma for
Sumatran thino should bee 108 to 200 = km, covered a3 complewely as pasxible by patral rouces.
The rootes should be svenly speeed, about 2 to A km owpart and wich & 1otel langth ol 75 ke or
BT,

Tc is difficult to determine the optimum length Bor o census; it depends very much o the
preveiling wenther conditions and cermin. Ideslly messorements shagld b anthered from ot least
I o M) clearly distinct tracks. Under faroucables waarhsr conditions thi= may take 2 to 4 weaks
in rhe field, every <Jay coverimg 7 or more km of the patrol tomtes. In pericds of hesvy daily
rainfall it =»ill take much kooger end petieds of heavr rein should be avoided for & thino canews.
The duration of the cemous can ba chartened f more chen ooe teaum opetatss almubransously in
the area

T will be clear chac amy setous conapng wlil reguire 8 congiderable efforc. Apam from
the AIEfcultiss in panetratiag ehe reeaste areas whers most thinas are found these dapr, rhe
cesmarpher will have to spemd meny days in the shine area amd walk lung distances, vsoally o
ditbBicult mouptainows termin, Altboogh tha technigue i ximple, it can only by masiered properky
_thrrugh au:_Pa'rianl;:la, arnd mng should mor Bxpect ip{ld. resalts in the first few t1iels,

1. - Recoamendartlone for furrhar scolopgicel atudy

In thix study emphatic we: plagced co patmlling & lacge arss wo collesi wdocmation o
thino disiribotion and individel ranges This l=ft Lttle time (o follawiog =ogple tmckds and
stdying other aspects of the chino's lifs, Only limited cursocy ibformetioh was obtaised en the
rina's dpily activity, soxisl tyeem apd fesding belovisne. The retolesess of the slwd acen and
the difficult seeess meant thar oply & relstiwsly smal past of che resenrcher's time could be
spenc inside the thioofs habitet, which limited the possthilities for wore detmiled chsspmtiens om
spacific rrackzs and abmtions,

Thiz stuclr has prowed that it is posgible ta imvestlgane imeby acpeects of the ching's lile
witheut avar coming close to the amomal, From cereful stedy of thelr cracks o graat deal can he
learned sbouc tha activitiss of indiddusl shioes Apact Erem derails of the soimal's spatial and
temporal disaribution, oo which this study concentmated, srudvngp tracks gives information of
feeding and foodplant choioe, daily movamanots, daily rhrthm, seciel spstems and  reproduccion,
Followlng imdividual tracks, anwd more comcanoreted parrcliing of s mmallzr area woill yisld more
informatien so thees acpets of thino ecology than wae peesible in thi= stody,

The Sumatcan dinse la the largest berblvore theo lves axcluaivaly o the tropical ramfo-
cefl, & hahital chaacreelsed by the constancy of envlronmeantal cooditions, Omlvy &8 Tew gpecies
of larger harblvotes (raplr, sambar, muntjax, sscow end wild pipd shate thic habitar wich the
shima, sad in general vary biecle B8 kmown abcur the ecology of theee enimidls, becsuse of the
dilficubties of ohservmp prinoad-liang animals o tha cropicel Forsst. Further emwdy of the rhioo's
scology will not oaly add Lo our boowledge of this gpacles' bicdogy, bur wil ale: glue 8 bactar
ynderstaneling of tiee llvdng comdlelons oo the [oresc floor. Moer zoologice] reesarch in camdorsso
to dote hps concgntowted o the ecology of canopy-llving animale.

The results of this srudy (orm &2 gound bhpsle {ar farthar rapearch en tha rhine's acslopy
in the up Mamas, if the problems of agces ta the arsa san be @lmed. More datailed srodies
are omly mﬁhln if & parmarent hase camp can be estabbished in the zres and mbsvanpal Toods
sliccared for rapular helizapter transport of parscansl and gards Lo Lthe argn,

Contioued rezearch in che uppet Mamgs it nat only recommended from @ scizatific poice
of view, bu ie_alax wgenth meeded o protest cne of the laex vioble popalaticos af the Sumatr=
ran rhima. The exlsting mampement GTTuctwe of the Gummgz Leuser Metional Pack conmoc give
the rblea gdequarte protection apainsc poaching. Although thers is 8 epacial task force for the
protecihan of the rhince, the thino area hae not been pacmlled Tegulerly since the amwd of rhie
stody {1961), and probably rshino poechere heve atected trapping there agein. Since regular
swtvers al the ares are beyond the scope af the park managemene ar present, a research pro-
grammore baged permanently Lo the upper Memas, would help prevome che total excerminacion of
the rhing in Gunueng Leuser,
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CHAPFTER 11 - CONSERVATION OF THE S5UMATRAN EHINOD

IL,L - The thgneez for fuwzvival

The precent situstiom lor the Sumatchn shino hag besn dlEcossed In deceil in appendix
B. Althoggh this study sugge<rs char chere aee probably conclderably more Sumaizen rhinoe laft
tban pravicusly balieved [sae wan Stiien, 1974), this deexz nor mean thar their chances far survival
shouid ba 1eted highly. While thers ir no immedigte meseo te worry abeoat the viabiliey of seme
of che remaining populocions, few ate =afe From pogchers oF from loas of Tebitar. Moos chlne
populations are new inchided within oeserve bmymdaties, but few of these sesermed aflotd mors
riran tokan ptutauc.ﬁm. Tm sll the countrncs th[uughmt it distriburios the rhiso bas mmple:a
fegal prarection, but awch lapislation @ rorolr apfarced. Moreower many reserves s odecstabiod
and urdecenulpped and modt ate wnder threat from developmencs €hat wiclace the intsgritr <f the
rEde e,

Threar wary From azes 10 oiea and gince the mitwatlon can chaogs capidiy with new pol=-
itical, =eegomle and mllicery dave|lopments sthing poprilations wra nowhare really safa. At present
the thugc populaciken ip the Taman Megers i west Malaysls i3 probebly meor secuee. The park
i1 legally -well extablisbed, it has a2 gond mabpge ment dereecdrs and ectlve poardforce and (e
mimgrity has =0 Jat Timep pregecvel aguinge presgure foom devedopment @ddes. Unforrounacedr tha
nucnber of s fucviving 13 pobadly copher low fes appendis B).

Tha Endau-Fompits gres, babours the lergest Malayrsian populacicn, which ssems pelmrivaly
safe. This grem has only recently beoen doclared a ceserve. Thers seem= to be very Jittls Hunting
pressurg in this regiom anpd there i3 probebly s good chance to establish 3 worthwhils (esgres
thetm. .
Frobably the onbr rhinns l=ft in Borogo, those in scutheast Schoh, are serioosly threaksssd
by hunting. Part of their habitat ja pow protected in the Tabin wildlife regerve, bot many chimar
tamaln outeide (ha fpamoe Ared. Tnoseveral arsas ghets B omoch presswre o thair hebitet from
the human population foc agricultural developmenm, and the logglog opetatlons meaks  most
Beead acceaiibbe e Bunte s

Ev far the larppar popalstiona of Sumetran thine ars §afr on tha lalemd of Somatra, moschy
in established ceporves. The Gunung Leussr Matictal Park {in fact & conslomeratae of 7 adjoiniog
wildlifa recarveal has good lagal proceccion aod che mowntalmous opcgraphy procacete the rhino's
behiter. Unfortunertely tha peik guwardforcs is anlll nedequarcs, more feam che point of qualicy
chan quaotity, amwd hera are nad meana o prevant wncera [com eptaring cha park. Unless appro-
prits measures are taken eson {aea chaprer 10.5] it is Ffemrad that rhine huoting may bepim
again 1o The aoely area mow that the zasearch eeam has lefe che upper Mamas.

Probabhr rhe largest aurvivlng populaxian of Sumacras shicos cocuwm i the Eaclmei-Seblat
arad. The ared was declared a3 Macfonal Perk in 1942, bur in face Jt is 4 mosale of gama-,
marura— honting- omd fofest eeseeves. The erm 'hatlewal pork' bas no legal seaning o edensaka
and the forestera srranpgly oppoee reserving sich & lacge 2xparae of land . Wanapement SErs cufss
loc the Kepngi-Seblar pazhk ace vircwally ope=sxistant. The thines ore probably Inirly eebll pro-
tecttal By the topogrepby and ceqateness of the e amd thers ses=ma w be little interest m
ehing busning v chls pert of Sumatra, ot the aoem is omder besyy preseare from lcgg:int, mgTi=
culiuee wad reserthernsdol  sthendas, Thare 35 still time to creste wn effective protection
matagameat stcecrucg For the pack, but it i vary uncartsin shether this =il be achiowad bafora
the ar=q will be iragmented br furcher Forast clearance.

The Barisan Selaton cesecvs o sogothetn Sumatco suffars from che same problems. The
legal tatus ix Fairty clanr, but the park management 8 meffective and dwmre 6 heayy prossare
teare the ararpopolated sorrounding arees. The reserve is long and oarcew end sl be fragmented
EOMIL

Elsewhere only the Pou Khio resarva in Thailand seems o warrant special artention Thare
mey be more tham o few rhinos lefr these ar pressnt, tur information is madequate, The same
is crum foar che rhimo's starue In Burche, Thalland, Leims, Vietnam and Cambodic, Viable populg-
rigne af thincs may survive in (hese counefisa, but a4 thorough suvsy (a2 necessoty 1o determine
paplation sombars,

Frotectlah agpinst poachdilg is imporiant 2 snsues rhe ghort-tatm sunbml of the Sumacran
rbina, bot in the longer term, the sizgn nf the populstion and tha siza of che availahle habieet
ate of prime {mpaceancs. The smaller tho tiza of the remeiniog population tha leez ite chamces
ol muriral, Zmaller populnticas are much more susceprible 1o randem Flucoacions In numbars
aod have less gpemetic wriahility,

o recenl Veurs viriows rtheprios howm basn ceveloped on the relacion bexwean population
size and ganatis flenese and ehe rglation Betwaan the gice of the population amwd its chances For
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eurcivel, To minetitize the negetive «ffecty of mbreading and gonetic deife on the fitness of &
populgtica it siae ghould oot fell belew g cethadn ouicimem numbeat. Fer shoct-term gomdied -
that i5 cwer the oext few genemtions - the mimiowr pambar of breeding snimals 5 sssumed to
be an effsctive population size of 30, For loog-term =mndml, however 8 minimum effectine sipe
of 500 infividoals 36 recommendsd [Fraokel & Soule, 1961),

Alrheagh & breeding pepelation of 300 animels i3 probobly necopsary e guzrantes the
populatica's lomplarm fitoess and suevival, this dose oo mean that amallet popularione can be
oeglected. Mweh depesds os how long the populaclon bes awevived et & kow bevel K the popu-
lation 1z low oely for & shorr perled and @3 ellowed o geow back 0 4 reegomable size, the
darsmge 12 Welrsd. Owly f pepularione =xiose for sovers]l generariomo ar 8 very law Jete] will
the oromion of the geostic wriebility bocome serious and mpdeal become unbikelv, For those
popalnticns confined to smell temnents of bobitat capture end translocation or captive breeding
mignt be 3 batter strategy for survivel then remedning o stw,

Since e eax retic i3 approximetsly 1:1 and mating is probebty remdeam, the effective

tion aize is sbout equal to the oumber of fcrtile adulta The minimum tote] populstion
incheding 40% sub-adulcs) for immediate Fimess and long-term fitness can rherefore be osti-
mared ar Ieapecrivaly 70 and 700 individuals. Kooa of the esdzting popularkons razch cha hipher
value, but the Kernei-Sablar population may mumber 230 1o 50 individoabs. Ar leeet two of
the Sumalen populateons = Leoset afed Kermeo - sumbar mece than the lower vades of 70 inedi-
viduale

Therefore at the moment fwone of the remadping Sumatsan populecions cen be sad 1o be
fir [or lompareten surawal, wsdng genecle ¢fiefla, byt a oumkar are cercelnly 'safe' for the nexr
few genscatlonsz, LF 1eft in peace, 1€ rhe pverage denslty of the Sumacean thioo |5 taken as 10
animels per 150 ¢ km, the wrem that cowid hold 2 populaticn leepe enough i spfagwmrd long-
rarm =mmyivel muokt be st least Y000 s km. Legssr and Kennss are Both higper than thiv. Taman
Nopaim in west Malpysie cowrk atenst &% of thix micdmem aren, ot alb the othor  rekerves
gre considerabtly amaller, Bram  these pplenlarions it ssems thet ohly the rhing  popolatione
in Lewzar and Kennci end possibly in Tamon Megore ate assured of long-rerm survivmd, prowided
thar the depletsd populadions are allowsd o Tecoeer.

This iz sncouregiog baczuse two of vhese areas (Leucer and Taman MNogare; ate melaticeby
loafaf mmd the third eeill hes the potenriaf o become s mafe meiuwge. With o faw more resarves
of thsz aize in Boroso, Thailasd and Bueme and if poecibles cma more in Meleyeiz the Sumaican
thino eould zoon be ressoasd from the lise of most threarsned meotmels. [oothe fumee 1o wilk
became oore dUFflodll 10 s=r aslde ~oneneowns aresc of this slee Epr pomeervetion, bur on Hormeo
atid poetbly ales In Thailand asnd BAuema chiz @ oeid]l fameible.

It i meoce iEficult 1o evdluate the sigoilicabce of the smallar arsas. Bo o ceserve shoakd
be created and manpaped for just one Species, boe s this discwesicon only the rescrne's valoe Boe
the Sgmmiran rhincoeros is taken inte ooneideratlion. Many of the orhet Bred cortaon rhanoes n
mambers far below che requited minigium, Tt el ate of such fize thaw chey coold Batbeur a
modaratelr large populetion of 194 to 200 animsds, which can be expeceed 1o Rarvies for & good
many peneracions. The chance: for long-term samvivm| must be cated Jower there, but it depends
salely on oe's vimws oo conservation expmcoacions of future devslopments, how thiz affects the
plane snd decisions made now, JE one has & Fatic view of coneervaiim and @ags TEmTYRn Ak
permatent encities, i which the animale gre lockad op for emar, there §s probeblr not much
point i apesndlng enecgy’ and effort in presarving populeticns that have & feee toan aptimal
chanes Tor survlval

Il rogppyeg are seed gs Tempotary refuges bowesar, the proeeciln of small populariens
moke: alposr at much senis a3 the presepvarhon of Jarger opes, in the Foore it may be posslole
For the specics range o exnand, or banchee pattartbs may be egrablished ehet ellow for eoeods-
erice betwest ety gnd the thuna, v b sitoatios U wap b berter o bave geweral smaller
pomalations, #emtterel over the country, Erom whigh the finos oan spread,

It ia thergiore worthwhile to proect any arae latger than 900 o A0 &g km which con-
tains at leasr 4 co 5 rhinos. Animals Erom amaller popolations in smeller arees wot sliendy wich-
in 1esarvas might be osed for translacacion or breeding schemes

The Sumetran thino i wery sengicive o afl formx of disturbanen, Whenevar o rhino s met
in the forast it dashen off immediatelr after bemg slerted. An alarmed rhine continues t& oun
for & loog way, poing straight throush che densezt end thomicsr groweh, se i iz oot unlikely
thar rhinoe wilf leave areas where they are often distuthed br bumen presence. Thes (accsac
lmta the foreer bevead the limira where fisherman end maoan coliecrors wswally fenture wned
rbarelore they wre bormally ooly fcund wm cha ramcter pactz whers man dose mor often go.

Lorging opararions will delva away rhinoe from the ares {Flynn, 1¥7E), but ther may
Telusn 1o the aisn, In Szbab the thinos recurped 2 1o 5 wyears afcer lQEpiog oparations had cess—
&d {pefs. comm. J. Fayner. 50 rhines may swrvive io areas of foresr tlaz are bogged. I 1imber-
Eelling 2 wetked {n pch @ wavy rthar the rhimse have 3 chanezse e recrear bafare the logping
aperations, there is & good chance thar che rhinn w91 adept and Fuovive the cimber-felling. lLog-
piog opeBricns are nor tne creatsst chreac o the rhine popelation, but huncers and eettlecs
iovade the arep tmoa Jogpinp-cnerstions have opened It W
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MNeodyction Foresrs B.djm:ant ta smelfer resorves should Be managad o mmch a way that the
shing, and other large mammals, g=t o chance to suenve thece. This would sobstantially increoc
tha sres avallabic ro che populsticn without incroesing the resecesd fand mres, ¥eb moy oaly
tequire elight adjuscmencs to the cutting scherwes aod the steice pravention of hunbiog snd legal
ar illagal sattlsmsnt @ che ares.

Mot axigting populations ate seclousty depleted by hncing, and in several aress ooly a
Fow acattarsd ipdpidosls are lefr, o sven with rthe moar ripproue provection it iz for From
certain that the populaticns will r=corer, In zome aress the cemaibiog thiooe might be too ssat-
tarad or ctheowiso disturthed tn reproduce, BEves W animals do bread e will (eke meny yeara
bafore the popalarion wifi b= bzck to it opeisal levsl, Fecruicment iz skow, one young o 4
vagrg or mare {958 cheprer G.£), and it will take L5 or moce years far the popularion 10 double,
o apeeracular repults casnot ba awpected im l=ss than half a centory.

11.2 = Design and manmegement of rhimo 'I!BEBI'FEII-

In iha provioos chapier we digeuzeed the minlmuo e for a regarve Co prodect Semat-
ran thino. Thare ia of ¢cursé nt rraxicodin, the lacger the betrer apd | ocher animale ars sbo
taken into consideration the recommended mindmum size of o tessrme should peobably be sven
larger. For iosteoca m rasecve designed 1o protect samples of the whale Sumetran sammeal
farma, including such wide ranging speciss as slaphant ard tiger, shoold e mgch lerger than che
000 eq km recommendad for the Sumacran thinccerse akoma,

The Sumetzan mina iz not momadic and males and fameler ate Eairly evendy distribuced
ower the ared, wich overiappiong tamged. Tha amownt of sultabla bobitat availabde secems to be the
maln facror derarmining e catrying capacity. Adult maolss range over 70 =g km o1 more amd
maka cecaabtonel excursione furcher afiald and juvenlbes alsa wander sver conAdembls areas, tat
for the most parc cha Sumatran rhine ramaine in a lacge bur wall-defined homa taoge. Thie  wnd
the apimal's oerural shymesz mean ehat ceop-cpiding by shomos -ia oot & Gedicus problem  aod
chive mumbery are g low ar presen; that andmaly need mor venrurs inco less awtable habivar.

M a silficisntly large acee of Juitable hableat can be proiected from 2oy diacuchence
Htple alse bag ee be dose nophe foven of mansgement o pregesve the shing populatlon. Formarly
the Sunarean rbioos ranged From rhe flat lowlands po the tops of che highest mounesirs (van
Ztriem, L9T4), Today theyr have almost completely disappesred form the kwlends, aod oiosr re-
maimipy populations ara bound in oooRtajpous areas gp o aboat MMM meters, o Lewser shisod
live between 1200 and 204 roepres oliptecks and there cre oo iodieationy cher they are ocoupping
subeoptivond babitat. Thece are still ve2T orews of these midecocotane furestt and they are ol
little woiue for egriculture or Forsstty, ot least mot et the moment. Rhioos ace less alfecied
than other mammals b che loss of the Jowlands, as &3 happaning in most ceserves thoouph legal
and illegnl homan zettlememts.

The babitat switakle for a Sumatan rhing cen ba defimed es closed avergraen forest.
Rhinss clearly avwid open placea and find thaic food in che undergroweh and understory in tha
Encesr or in patchas of dense sbrub oo landalides, trasfalle sod along ziver banks. Almcat all
gurviving rhinos are Found in aress of prmarnr foresr, bur char is peobabhy bacawse of discurbeoce
and humemg in azess oivere the forest bas beeq cleared by man, than bacausa of a strice prefar-
enca for chiz foresr type. Dfd sacomdaey forsar may be puitakle [or Sumaeran thincs, if chay ace
hor distusbad thece.

Io any rhioo area buman discorhance showld be a9 JEorle asz posslble. [ reserves all escly-
ides orber than patrols and surveys needed o procast che rhioo (amd re aresd showld e banned.
In nom-sanmceuary atede whers che rhino musc |lve with same form of humen Janduss tha form
and Foaravkon of cha humas astialiss shodld B carefully planoed and guded,

[f cimbar exerowtiost o teking place i1 a rhino area, opemtions aboold be caccied gt
In such z way that chinoz wlil soc be driven out permaceotly. Most inpoctahtly the discorbpoce
sheald ba confined ro as amall 20 acea a< pessible apd for & Lmited duration, Emall Blocks of
Epeeat shoudd be wocked ip 2 pight schedule, o that surveriog, ope=ning ord finishing <f cbe wozk
Falbows quiekly, and the dorstige of logging acrvides ean be kept co = minimum. Acdvty
canirdd ghowld be ac lessy B0 18 15 kw agmrl, so thet animals can amek refugs in anodistesbed
forest becween Stoip logglag may be effectiva with logging slenp parsllel strips 19 ko 13 km
apare.

AFter logging operations the area should te abandonad and ail access routcs blocked. Tha
acad should ba uhder guart and o activities other than preventive pacmols ollowed. Trucing kogziog
the work should be superdisgd by persoeel from the coosemation apencies, who should alm
duriey e nrew bators the gperetion eammencap, Special care showld be teken aor to disterb
talellcks end other places whete thinn poncemtrars, Tha Beoceas to seltficks sbould nenr he blocked
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and in principlea no aceigtiez should e alicwsd wichin gbour 2 km of & salilick, IF a8 Female
rine eoith calf hes baan obzarved it will e berrer o ban gl] eciivities within § km of the
saltlichk,

Tha asllicks ara af grest imporconce w the rhinoe, ac lemetr In the mcanceltnis areeas,
At lower ahirudas chay may be loss imperctanc beceuse of bigher minetal concentraclons Lm goil
wrd watar, tur o the wppar Wamas salilicks focm e focal point for the chines® discriborion eod
Activitier. I dewigning B reseree it iE impertant 1o kmow whara chape ealtlicks are situmemd amd
te anadrs their inclusion, B well ag & pood prepezion of iamd arousd the helk, 1o wllow irae
aoccess Fon many ressswas thia i por the case heceuse whe hoks ate wwally found alang Lbe
cldes af thwe major wllers, where man hag ofeen sauled elready. Mosi of the salelicks along Lhe
Ajas valley are oueside cha park or are heavily diseorbed. This could bave contelbuted, torecher
with the hunring, to the complae disappeactance of the rhime from ehe dlopez of the Alas walley
since L%EE Now, except on occasigmal wxitx, thipos are pot foued gp the Aks salley despite
there bednp a bresdly populatioo enly some 6 - 1F ki further jngide the Sommp leuser
Mexde e

In priezlple abl salilicks i oah wtea shoull e melded wichio the ceseree, &l gxtep aTg
ehaild be eaken 1o avoid ditturbacee there 1f afl che arss azound o mltbck dpanct ba meldded
in the park a wide corrider showld be creabed to allow unhipdered pocess by the animals. Thess
aregs ghould be well puarded becouse the copcentoacion of poimels attiacts hantecs.

Apcther poinr o coosidar is the loecartion of (e reeerve boyumdaries, The |stper rivers are
good regeres boomwlnpkea ge chey are Impaetant feaverea for che thins amd each ndivideal wasalhy
Temeine on ome pide of che river. 1 it cromses the river i usuelly s re(UWMNE 00 129 hooie
gide (332 cheprer 7.1). Boundories alanz cldese are ot recommended becanes 1he thincs generai-
I¥ uge both sides of a rldge and wil rend much of chele me owside the protecdes of the
TEEGTYE.

Many of the wmmllews armmd ne existing reservea are already heedly popalated wod wssatly
the racaree boundsey in bocerad somowbsre on the slepes, The rhings lzdep thers are Lkelr ko
crodd regarve bowndarles oo vBEL the river befare recuming o the forest. Om such wnisits thew aree
i damger of bedng Killed 2nd mey cause damage o CoOpe For new feferwes ehd for espengions
of exieting reserves bosndaries showld be locaced abonpg mejor rlvers and | potzdble Owe woond-
ariar pf avisping resspver should Be mowed fram che slopar v phe tigey bBaok,

The decline ol the Sumatran rhing over most of its histaric tenge 3= mainly dues @ beavs
hunth‘ precmre [or horme anwd ather partx af the I;mli}r, Eor which there js = EI:II:I-d. markar, Day
to day manggement of g rhine populetion will therefore mainfe comeist of presentien and comtrol
of poachimg. The wmst moumtainous ressrvas where the last chino populations can Be found are
very difficalt 1o contml, Dnos people ata inside the reserve they can anly be detecoed by groumd
pacrois who ere very familinr with the ores and who are skilled ar reading tracks and ere as
hardy and daring as the poachers.

Thiz mezns thar in areaa ligble io rhine hmting speciat pareo] unita should ke Formed,
from meen Eemilier with the booal errein aod capable of speading konp pericds o the Held wich
minlmal ocutside aeaiztancs. Meny park puetde have s cicy backprourd or fae] Thamoelvss eoao
well adocered for ssch physlesl endeavcar, and ic s betwer wo foroe gpacial unles, with (ormer
poachers proving able recrulis. These people know che arsa and the rrade aod can be very good
field pmrzomnel, provided thar chelr work ean be conrralled affescivabe

In Bumatra rhepn hopting wweally imbes raps and thes=s are ralatvabr masy o fiodl The
hantecs tust visit their traps regularly and are lTikely to attmct aytention and lears vy claar
trails, Posthers ,mutt egpend a kot aof time aod #nergy te hop 2 chinn wod i the rdskr of the
trmps Ba=ing discovered  pnd degtroneed are high., Fuu.l:huT: will nevt teke the fremble Eagulnpr pa—
trols it the chino arses will deter most attempits to possh rhina

In Bomen it is mors difficuls, becauss there rhioc e efven hunced on foot, by persiscent
persuit until che miaiz: @=t 8 chance o shoot the enimels. Thess huntera nra cepeble of Living
for 2 long zime in tha forest wicth a2 mmimum of agmipmenr, and they ere mors diffculr ™
track. Hora oo hommrer, patrol proupe ma:med by former rhine hanteras will ba an ectlee deter-
rent to wemkl-be porchars,

11.3 - A srraregy for survival of the Sumarrea rhimo

The Jumattan shino 5 one of 1the meor chreacemed memmel speclec: In the warld, wieh
remnant populatlone 2esicered ower eevatal sraves, 4l ate legally protecred and pact af che
remakning hehitar 1= prowecesd @ reseeves. Orhee Sumarred shisa populatiene surlye mo oremote
parts of Southeast Asia, bur very bittle is khowp abeou their status and all are direstened in
somee degree by honng or logy pf habdcg,
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Ta strangthim ol pegrdinato rhe =ffort= of tha nakiomal govemoutents Lo profect and man-
age Sumarrgm thing populaticns, o coolprghensive pnd cohgsive gurwal strafegy for this speciss
would be of great mlue. Such o plon shouwld be multipatione] ond collabocatre in carure, ghould
cover all aspects of consermtion of che rhino over its total rongs aod dheuwid be beged on wownd
saluaciom oF che statox of the exieciog pommimtions. [ such a stratepy the foliewlng poioer
should be ioclodad; thay are pot EHeeed in orlar of importence.

1- Strengthaning the lagil basis end the management structurds in bha axisting lacg: resEras
that harbows good rhioo papulationa (Sumetra — Cunung Lauser, Kerioci; west VMalaysia - Taman
Wegara, Endan-Romping Sacah - Tabin). Where pogsible park arsas should be further excendad.

1. Craation of mers lsrgs [mors than 7000 31 km) resarvea ln aress whore relarively largs
popubaceens of Suwirakran rhons Are aud]l Fowed. Cw Bofhes euch aceaa cowld be eecablichesd
Fouthenal Subab, agd 0 cental Bormes 3 othe thine survives there. ln Maleysla ave might oor o
enlarge the exitting teterves 8 few large rewarve= should be egrablidied in Thallond and Burrmse.
if ip:-nd pepubnticos of thinox ratiaim Ehere,

1~ Ecreogcheniog of sxisting reserves o1 creation of new reserves of at lesst LUO0 = km whers
thinos ocour. Cooperative manepemanc schemes should be daveloped in adjecanc dmber production
aresa oo chac axiening ine populacioms ate ot elimmared and ze char chiooe cEn Mrviva m
theaa areas after Jogging.

4~ [m aregs where the habicar [ usder !mmedloce chesar apd cadaer ba protected thinos ghoold
Le ceprured and reansloraeed oo other resseves of 0o B Cceplive hresdlng wnii.

i 5~ EBerablizhimant of specisl pacrsl unirz in armse whesse the thias & endangerad by boneing.
|. Thase umits should be statfed with competemt pecsamnel apd be subficiently equipped and fpaoced
ki b= abler to Mmctioo properkr,

= Sutvelrs Al areas wWhers rinot ore heligred ta op-ur to ostgblish theic range and ta Fopmplstg
tanagesient proposmls, Al existing tesétves gowkd be  thorpughle punepad to detecmine the
tHactibuwrion and density of chine.

7- Continwed momitoring of the mafm thing populacioms with & full-scala ceosas Bt least seery
frra pears. Thie shoold e done by competent wEidlifer =cclomierzs in cooperation with dhe antd
poaching pacrol woits

#- Berrer anforcement af che aglsiiog leglslation copcerming the proeecifon ol the Sumereans
riinocesos, and whers mecessary tha creatloo of addicional legislaclon amd policing fachlities,
to gderar poachate

9- & complete ban oo, and bBewer coatrel of, all tmde in thane peeducts, 20d a camprign e
replace tha use of thing horn kv traditicoal medicimes with sther preaducts thet have similag
etFecon ot are mor taken from raee amd codangered asimnels

| 10- Eacablisbmant and encouragement of research propeammes o diine areas, ws theic predence
| i3 & sciciplanr o betret management sod protes tion.
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A.F‘PE-HDTI tr Mool oF SEovmatren thino

& frome hood from gach chine Ldentified in che =eudy area is shewn i flgures A 1o A%
In Fpure A6 and A7 m zelection of side boofs is Fhown. A1 dimwinecs arm Full-size.
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Figura A.J
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AFFENDIX B: Frasent srarde of the Sumatras thitoncewbns

The Sumacran rhinocsrss iz gararally rogasded as one =f rthe meoft chiesrsped mammale
1o this wocld 1v has deseppexeed [eom most of s {ormer range and the sucaving znimels ars
scattered ovar & mumber of istlated acsss {eaa figere 1.1). The mawmes foc its dramatic declins
ate muthlets persecuibon ot the wilosble barn end coher markerable paera, and the o= of most
of the amimal'e matural babloee o the expanding bumen pyweilatlens. Poaching and Ioss of habitab
ere cottimong ard the Sumatrac rthine i not far from sutindtico.

Thers is certedoly not much reasom For optimism for the future, but the ovem]l pictuce
it not = gloatty as s often depicted in coprermmtion litératrre, The remeining popolations ace
indead widaly scatiermd, but 5 few Rre probwbly moch larger than is thowaght gt presant, end
with slequate profection these poguleiirms could sefezonrd the surdvel of the epeciea &t leasc
far the immediate futard. With #eme gootwill on the #Hde of the autharitieés io thd counrtriss
that harbour che remaioiog 1hine popelations cheso mnimals can be effeccivaly protected and in
several areas cheee is good hope that the presenc populations will survive o the ooz tecm.

The rocenc ootimates for the world popoletion of Sumarran chines are vary lew. In the
lateat wedicion oF the IUCK - Fed Data Book (1976} the sstimarsd bomal populauesn iz 8% - 158.
Boromr (167%) seimates the woeld papuletion o Je between 100 and 160 individualz, whilea Flynn
& Abdulleh {1563) expeet the tomal numbec to be leds ehas 300 Viccwmlly me recept iofotmation
hus heen recelved of the arivzl™s starne in Bursse asd Thellasd, bBue oore ibformation ix availa
able for Mplaysia, Sumatra and Bommeo, and the figutes fot these parts of the thing's raage peed
TErmwing.

B.l - Thé stutton o Sohatm

Qutzide Cumung Leussr thate are a number of areee whare thinos are knowo ta axier. The
whole igland wwee surveyed by Merkue Bormer, heowaen D993 and 1975 and the resulee summacized
iy hug thesziz published w 1079, Detaled accomns of b Goveyr 2an be found i us peopoess
repord for projecr 8B4, submirted 1o World WIKTa Fumd (ere cofacemeaat, Mors teceotly several
afeas ol Swoatra have besn visited by scientlsrs workheg for WWF ac for the UNDE/FAD Matim-
4l Parks Development Project, whosts ceporls comleln cevetnl interesseing oh2emystiohs on the oe-
clrrepce of rhing,

Fhinos atcur, ar may ocour, in 7 o0 B different arens on Sematree The'z piens ate shown
it figure 1.1, Bebow the etitys of sach arpe @il be reviewsd!, bedinming with the thres strong-
holdf @f the rhipo, in rhe resorves of Gunyng Louser, Keritgi-Sgblgt and Barizen Selgtan, In an
oren & lprpe o the iplynd of Sumatra, and wherc aecgiz to maby pleces i s6ll limiced, it s
viry likely that thers will he otier arear Where 1hloog futdwe But we canhot expact ko find
moTe IHIIE papelations a5 m Leusst end Kerinci. The lowlands of Sormatra are mow 1epidly baing
clearad for lopging, agricviture and esattlsmene, ard soom there will ba vacy lictle netoral hebi-
ar Jaft for rhinca curside the centrsl meumcein chein, the Bokit Barisan, Bar even there olear-
ance 8 progresang and withow pdequece poetesiive meamarea the rhine will 2eon dtsnppa&r alte—
Lpathat.

Glraayg Lewser batlonal Park

The Gunung Leuser Marionad Patk {in Indonesie the teom MNatienal park las no legnl stetus,
and mxizte onlp in miniscerial decrees) forms the major skronphold of the Swmaoran thino. The
Tumber of surdiving chinee ie much higher theta than m eny othar ares. in Indonesia and alse-
vhere (with the possible exception of the Kerinci-Sebler sras), snd the field scudies that have
been carrigd out elnce 197Y have maede thla pepularion the best known.

The distribwtion of the rhine iz well-known (see figure 1.1). The main rhioo stronghcld
is in tha weerem half of che peark, and covers an area of abour 300 57 km buc chiooe cap also
e feund, aleswhere in the esoera, but ar much lcorsr denstty - ar Beogkenp, Kapi, Lengkar. In
this pEatars ball of the reserve, which #as exteewmively surweyed by Bornee, rhino dansiry is verr
low apar from in the central part of the hapd plateaw. On & survey dn 1H numercus eigos of
thine were reported sowth and wase of Cunwng Kapl (pers. comm. C.C.3. v2n Beek and ). Wind).

The area arcowdl Comong Kapl where mine are abimdare ks f2irly emall. ner oore thao
abpue 300 2 bm; o the cucreunding areas only 8 few scatrered mdidduslz were Tound doriog
e ar gurveya, The high densiiy arsa probably esiends Inco che serely visited wppar Lescen vak-
ley, where loeals repett impoctane galtlicks This aren (v of grear impottance bocarvge e ls dhe
iy place i the easten ymry o Gurung Eeuser whete the thibogs seem o suedve ar a "normeal’
dengity. The expanding human popblacion @311 saon split the reserve in two aleng the slas valley
and then migrazion of thines becwoen the cast and western ports of the reserve wilk ke impos-
mible, The Gunmg Kapi arm couwld then fungtico as a Lreeding muclews Ior restocking tbe mastern
part ol the resmrve, where the rhinn has suffered modt he=avily from poaching.
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Bormer eecimarad & toral of barween 22 ond 43 rhines for che whole af Camung Lewsts,
but this ls certalaly sn wndarsatimacs (aee choprer 10.6). [0 the stady aren in the woper Adacue
alope 39 indivlduala could be recopnizad end in the fim years af che stody L2 calves were bern
For the Mamas a densicy of abour 12 chines por 100 s km was calculoted, The Mames is alear-
Iv 5 gacd urea [ox chisos, and 30 could ka that the rhing dangity olaowherg in the resene io lesa
The Mamas i= the lawest and laast dissscred past af the amimal's range, aod has o mamber af
importane saltlicka Salclicks are alea present <lsewbers o the Lewsar complex and rhing mntecs
who accompanied 2 geologice] expeditlon inco the mast ugged 2nd inaccsssible pric of the
redapre by hellogprar speask of an vnugual abimdancy of tracka chars. Thare ia rbersfore me roe—
srm o regatd the Macas a9 an exceprional aces and e ie reacenable to take & Fipura of 10
thitps per 100 &y Em Far che whole mesepes

This would puie the mleiowm wrber of shibo In the wesiern and easterm pafin cogether ar
130 gnimals, in 1300 sy kEm, pbout 15 % af the geral ares of Leuzer. Inclhwding the faw chinse
found alsewhere ond for che possbility that the overell donsty mighe well be as igh as it i in
the Mames, the best estimare for the sundving population of Gumang Lewser iz between 130 and
200 individuals

Xernoi—3eblar Martional Park.

The {propesed) nacionad patk Kerlnef-3ebler cowstz & large saction fabouc 1T 030 sq km)
of the Bukir Barisan range in ssareal Sumaers, berwecn the rowns af PFadang and Beppluww. The
aTea 15 a4 mosaic of Forestr; mnture-, game- pnd buoting=peres, which wae poovigionally de-
clated a nagiomml park o 1982, In penacal rhe legal zratws of thle eres 32 mueh weaber thaen
that of Gununag Letaer, and the management infrastensuee 18 poorly deselepst. In sevaral pars
there i2 heavy peessure frofo che human popidathon, and wichoue proper actlon the masare will be
fragmented i the noasr Foeoes

Eorner surversd the Kednci-Schlat aren in 1974 and Boupd evidense of thino 1o sevecal
plages, In the arem of Broan Tecu {or Tujuh) crocks and faepes of thing were famd and Bomer
describes the area a5 "3 thing region comprrahle to the Champ Leuser ares. Manr thino trails
ean he fouod, However, most of them gre overgrown, indicating char the rhima population is mwcoy
smell and at the cdga of sxtinction!

Mear Lempur, cn & platean acurcbeast of Lake Werlnei, Bomoer found wallows, indisuinet
trails and fresh tracka of at least theea diffsranc rhines, Including a cow and calf pair. Bamer
writes that "the reglon surrayed le probably only the petiphery af che chine arss, | =uspesr zhe
corge area to be situaled o che mowntain redge to s sgec,"

In tha Sumpgai Sablar ares, nosthwesr of Musey Amans, fresh tracks ware found, Bamar
orites thar he "Found fresh thine cagks o™ the middle pare of Songed Sablakc, morek ol AT Pueih,
They were abour one day old aod wery large. The width af the bpdfoot wis berwean 25 god 26
om, which 1z rha largest rthing ceack T baws gvar founde 7 found no sddence of trails, fesding
macks or watlows, and 1 think that | pepetrated goly the pecphooy of the fhine ores.”

Bacner edriciaked a retal of 15 = ® apimals for Keripchi-3eblat and comeloded  "thar
there is a cérmnent popolaticen af chinns, which 5 s=ureiving in che mountaimous eres. at the
bounduries o Jambi- ond Bénglulu-Provinees, A small coreidor @9 leading further morch to Guoung
Tuecy and prodebly Gusung Kernei." {Bomes, 1774)

In recenc years thing have been reported from o Few ocher pleces. In 1979 fresh rhine
tracks omre reporied sboat 2 km from «he toad fram Muara Lebuh 1o Sungei Penuh, io the Ke-
bupaten Pesisiv Selaten (Cunung Benker]. The trecks were reporced ca ba wery sbundane (Suharcoe
Djcjteudhacme, 1079,

In 1780 [resh rracks were found in an ares south of Lempur 1o the Tebar Peldpo or Tebal
Selapa arsm. The vrocks worm found in an ebendoped resecclament area They werse gbour 1 day
d and memsured 25.F cm. fo 1983 a chino was kllled chera {pera. comem. R.Y. Bangun sdolval
In tha zama reporc te (3 moaricned thar 8 ceam frem Bandong searshing Eoe goy souross (oumwd
frazh thine rmcks near Gueany Swidimg (or Sombing)] {de Wolf & MeacKionon, 9B},

Came guards reported rhino Ffrom the Rwwws Ul Lakitom ares, near Lebuk Linggeu {pars
comm. Widoda Sukahadi'_l, atid Eeedtt the At Eimpﬂ-ﬂi Tabipt opd Hoin Melam [de Walf, ‘]_W"P?:I.
in the Managemene plan far the poesos=d natignal park the mumbor of hine 5 eatimated sa "
leaxt 15, but iv 19 quite powable that o5 manr as 100 could arill surrive''. (de Wuwf. Djoke Supo—
o & Kuralg Bawl, 1P

In 1983 and 1554 Rmimigh A, Blouch surrersd seceral armsas Io southern Sumerra aod Fooamd
ttacks of thisa B soveral parts of XKerinei-Seblat, Moo signe were [ound alemg an old «orail
loading frem Lempur ln rha Kerine! enaclave o Mupke Mukc on the coast of Beagholu. Trecks of
soveral diffecenr thim: and cow and calf pairs were teported thers, Adoog the sourhermn adga of
the paik, becween Tapus asd Lubuklinggaw ap obd wallow was found buc pa cecenc avideoce of
thioa In 1%82 a rhise wes killed in a villagwm west of lake Karnchi. Aoother dead thing was
reported io the same year from seat Lebemy Tandsi (Rlouch, 1984}

Fipure B.1 shoews the locationa of the shima tepnortss The macthem population s pobiabhy
elready jaalated Foom the foutbero populatiom, whete thers 32 still 2 w3t ares of sndisturbed aod
ungxploted Eorest. Meost af thg inte=riot of the reserm ez never been surveyed and it is mowt
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Flgure BT - The prmposed Kerinci=5eblat Notfaes! Perk with the locatiets of recent rhlng reg-
crds ord the inferred istribudion of rhinos

likely that the phuees where rhing are reporeed, the fringes of the reserve, nre the permeter of
m continutes distribotion covaring mese of che tesapm, The total fhino distribution in Kermci=
Sgllax may sarrespond to the shaded ares in TSgure K., corering sboot 1000 &y ke in the sorth
and abgur 4000 kg ka it the southern poark of the reserre,

It eppenss that the thine arca m Kerioci-Sechlet i5 even lacger chro that in Guewng Leu-
sar, Bewers! reports spemk of abundane trecks sod compare the area tn Gooang  Besser, and
there i5 po reasmm (o expect the density to be sobstantially different from thet 0 Lswer, Tn
thet caoe there may b rr many pn 500 pRimals in the Kerinei-Zablat arep, But io view af thp
imet Ehmt 'Iu.rgvn parcs pf the Texerve hgwe nover bagn t]'nr\-r.r.l.gl'l.l].r m.lru::,red z mmf= Eigure emald
ba 250 - 500 animals.

Barican Selatan Gamm Faserve,

The Emrisan Satacan reserve (alse called Sumatea Salatan 1, Sumssl | or S5 1), eovere the
voodl suchern pare of the Bukit Barisan range, The reterve 45 wach smeller (abour 360 ag km}
tham Deuser ar Roarmcl abd it oiz wder Betwr presre Trom the papidly axpanding huean popo-
Letion, The aress legel staiar @5 camproatively pood, byt the ointmpecwot sfrociurss have mly
been deweloped in recent yeers and are gl mrdegoate, The reserve will saon be foagmeneed il
the spcropchmenes canmar be sropped,

Bormer surveyed the area in February and March 1975 In the scuthezo part qf the reserve
he Found po eridence #f thinos, but lozaks ceporced 3 sighting in 1974 ar the Wal Kedindian and
tracks in 1972, west of the Kedjadian river, In the central part of the Tesetve tracks were foumd
io two pleses . in the ares of Wil Siran amd between the mowstain range sooth of Liwe and the
Hondaring river, & chimo wis réperted o e killed =axt of Liva in 1974, Botner concluded thatr
"welf mrinteined chine orils pod feeding merks odicats that a smaell resident rest-population of
rhinos iz still suniving in the notthem {sic] part of the Sumerra Selatan [ reserve.” He ostimated
che coen] number of hinoe &t 2 = 5 {Bormer, 1973} The area whars Bomer found the tmcks is
it the cential part of the tegatre @@ ir is dezigneted oow, and the lerge part of the meserve
nacth of Dapau Renaus hés epperantly oevet boen purvered in fecant VEars.

In 1¥8L tracks were found io the soucheen pare of the feearva nesc Yray Pava, eod o 1782
rtacks ware 1eparted from Wai Belembangan, and a rhino wes sighted ar Bukit Psnotoh (pets.
comm. Widodo Sukahadi)., In che mensgement plen for the 1eserye it iz scetedd thae “rthe eracue
of the Sumartren riino in Bariean 5elaran i= net clear.. Lo the psat there muer have baan a
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Figure B,1 - Tha propored Borizm Szladon Notlanal sark with the locoations of racenl rhing
records and tie nForrsd Algtribution Gf Fhieos

ford-gized populoticn of thino in Borison  Sglatan. however sobttered, a8 rhess ara zolicary
anjmals. ‘Phe rapidiy dwiodliog peimary fosest of the cedeove mabkes the supeival of tha thino
vary doubcful® (de Welf, Djoko Supnme & Koraia Ragf, 1981),

fn 1983 Biloush found evdemse of the occweence of chlsa b Haczan Seleran. In the aourh-
een wp 4 track was found near che Way Meook cave in che beadwarers of che Paya (lval. Game
guards capocesd A track fwerhar reweh omar Way Sulafman, b the conreal pare of the secons
pbundant signa of thioo were Fousd about 10 km suwth of Way Laga in the beadwaters af the
Tepumhbang river, In 1384 game guanls fowsd a duna emek in the dpper Hgaras river;, whera the
park ix onby few kilometosd wide (Bloach 1984),
) Fhirey survive o two aceat of cthe egores, and probably seill bave o concimisus ditecibcrion
tacoughewt che souchemn balf of the park, Thay may alse U] oeeur dn the noreh, The total ares,
saded in Fpure B2, is velatively smoall, oot mwch more theo 700 =3 ken mnd the pember of
surviving rhinos cannot b very high. A reazcnalils puees appears ro L betwean 25 and 60
animals left in Butisan S4lotan,

Curume Parah Protection Fereac

This i3 ap isolated block of Forase, about ¥00 2q km, oo tha boeder berwaen the provinoes
of Sumerra Zolstan and Benglule. lr in clamsified a= proeesticn foresr, buoe e recoives liecls
acrual provacoon. In 198 chuws crecks wace Feund thece for the Bt timie by Blach. Saveral
aigna of rhioo were encounteced at che edge of the ondisturbed [coose, & few kilomectes souch of
the vilingm of Teber Beoawa. Rhlome were repotted co be commoos o thle ared zome clme ago
and tha exxaor of thie popularion shesld be fwether lovetpigated (Blouch, 19847

Bethak Mature Raserve.

Herbak nature resmtve oo the eadt coest of Sumotra 35 oleen meotioned as oma of chs
plazss whers the Somareen rthise =]l survver, When Botper wziced che reserve In Nenssmber
1974, ke ol oo eddence gf chion, Villagers reporcad trpckz in the wicinity of Zimpong Kubu
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{Bnma:, 1974). A1 B. jering end Camara io 1be swtheastem corner af the reserve very fresh
rhit Lracks were reported in 1976, The ttacks were large (25,5 cm width and distance betwesa
forefopt «forefaot 130 om) and §t wes suggested that theyr were probably mede by the Jaran
thine (Rhineceros sondaicust [Wiod, 19765,

en tie mrea was surveyed for the prepacation of 4 manepesment plan oo etidence ol
thino was foond, and the thino was prasumod te be oxrince in rhe Borbek 1escoee (de Wulf,
1982} In 1963 thres graduscs scudants from the Teparcment of Warure Copgervetion at Wagen-
ingen Univerrity meeveyed moesr of the 1eearws, and ther alse failed o Ffind any eridence ol
thino [Silvins, Simooa & Yerheugc, 1984). [0 1983 Blowch surveved the aasceen part of che re-
gonve, souch of the Hitam Lawr river wichour finding enr svldence of chino end the game pguards
reporE aTe Alzo opepative. Therefore s geems that the rhino is indesd excincc in the Berbek
racorve, 2T ieast In the sascarn helf, A few might eumdve in che wastern bali, which i3 seldam
vearlid,

Targach ba

The Torgacba orea ligt o0 the border Betwesn the provinoed aF Sumatsa Utare and Riau,
sourheost of Rontepeper. Bomer surversd this eres in December 1973, ond he found fresh and
old pracks shout twe dey-cops north of the Ambhan basccamp. In 1975 ppoin treck: were o

croed by Lawrie and MoDoupall, sest of the Azxahan bacseamp, closs o the provincial bocder
Bomer, 1979). Bormar eacimared 1 ro F amémals for the Terpambs area.

In 1777 g smell popubaticn of Sumetran (hipo wae reporred in the area berween the Fokan
end Berumun rivers im Riaw, Mo decails are given aod it I: most likely that releremca 33 mede 1o
the Torgambe 1aports (Seidenaricker, 1977

The area was a forest 1eserye, bur & Jarge pait has besn converied o oilpaim planzation
snd the reae 6 B logeing conceraiom, The logpng company iz expected o récaive parmississ 1o
cleskout aod chare meems to be 5o hepa for the aurweval ol the chome {pers, comun. K5, Depari,
1852). (o L%84 Biouch found chise erackt in the ares As the aresn ix cheared {or plantations
thers seems po hope far sucedval of the thine (pets comm. F Ao Blowsh).

wang Aboogeaboog and Lesten-Lukup,

In the provinee of Aceh, north of rhe CGuming Lecear National Fark, theam are el Ierge
aress of udictorbed sod unexplorel Forast., Mo the cogreza of the presenc sowdy meoy reporte
from willagers were recaived sbowt the occurrence of rhino in the mewartein eIesp north of
Gunng Loausel. [t saams cartain thar chine do exis thara, but thers iz no miormacion abowt the
mnnge and size of the popularions, Sizeabls populations mey atill occue in the remoce areas
arcund CunuRg Abongaboog and the villeges of Lestem and Lukup.

EZ2 - The shuaries In Bochen

Thi Sumatran thmocertd ol Bemen i considered +o be disticet From thar af Sompern
mod e madalard, The testh ate melavively smail, che shull 33 alighdy &flerent D proportons,
eod kb mnimal s beleeved fo be smgller, Te b deserbed af a sepatate subegrecles - haerggemmi
Growk, 1965, —

The situamon for the rhine in Domec b5 much moze serious then it 5 in Symavra. The
thinp has venished From most of the island, ard there are virteally ne populotvions fefr in re-
serves. The more rapid decline on Bomess can he atiributed oo the greatar bunting skills of «he
Eormean island people. Moer trikes are fiving i end from the forest, while the fribas m Suo-
matta ate more agriculturisee than hwroers.

In & recent review of the marwa of the rhloo o Boroes (Rockmasker, 1977) the auchar
concludes thar the animael's presenr stares Y'can oety ba guezsed zince practically me eeporcs
- larer than 1945 are Joowm, A Few wandacng intividuels, or 1oy remoant papuwlstions, may aclil
pcoar m the ulue of the hehakem, Ke1ran snd Bahua rivers, aod in nortibem Kzlimantan Timue.
More deteiled Informerion dosa oot axist.”

The last reliable reporc of thino in the indonesian part of Bomeo, detes from 1974, when
rwo k2fs of tlacks were reporeed from the Banumuda area, norch of the Kutal Same reasrva
[van der Zen, 19%7). In 1980 p survay was made in chis eree o asteblich the enimal'= presemce,
bur na sgne of rhine were found. It wee cenelwled rhar there i6 no vieble thino populatica In
thy Babumuds wor has there bean aoy i e mecant paar, amd chec the reported 1lracks were
mos¢ likely mad= by 2 seray abomal doven cal of i originet (enge by loggmz distwrbance, In
wnd croond jhe Badwnneda arss there were thowsands of people Inoche Mieid Eor logging and gms
surveys but rhibe sigas were appacsnely Aasar gsen (van Stoen, 19850,

Elsewhere o few thines may surtve in somos pacts of the conoral mountnin chaio, bat
52 {ar this bey not besn confirmed, The Dokit Raya area was serveved i 2976, bot no evidence
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of rhino could ke Foupd and the Tecal ylllagars belteved that mo shino were ift D thot ares
(ven dar Fon, 1977 [m [9EL g supvey was mede ol the weer Kayan aod wpper Maentacang (i
the pnortheeast comer of East Kalimantan, Bordeving Sabain end Sarawak), bur again on signe af
rthioo were zoen and che local willsg4r: bélieved that ne chine cemained and har the animal's
disupjpeamnue was due o heavy bunting bv cheir fothers gene@oian [(Blower, Wicawan & Warling,
1981,

In 1719 a hipe hoof and fassce: were coofimated by peme gumrds fedr Bundkan, close o
the Sahah bordsr. Tha rhine waz peporead killed by Dayak Puom willagere (pers. comnm. Wideds
Sukahadil. In 19% afe orf woe dunca were reported bo have surdved o the Moars Tewsh ares
(Darpoes DHrap, o bemar 11 March 1778, UNDBE/FAD files v Bopord. In e 1962 gors ap-
peared o the Indoneslan press that in Wem Kalimantan, in che willage of Balerang {apparemthy
uppar Kapuez) & haed oF 20 vl-horned {zle} rhinocaroses were seamn.

Thera are perEisent rumecurs char tuaters from northem Samwik Teguiatly cme cha
border witk Indonesie o hunt cthine thers, and that sach year saveral are killed (pers. eomm.
B Proud and LB MacKloooa). Jb 1981 or 1932 a rhine huncer wes appefench caught by che
Sarawnk beorder parcok and the remalts of che thing wete confiacared.

These tepares indbeare thar there might ba rhines lefe in 2ame Ffargoccan eornoare of chio
vast islemd, | the fumours ae& trge thees malghe ba & Faw rhines lefr samewhers sfong the Kali-
maotan—sacawak border, probebly e the upper Kayan o wpper Mabmian. Thin nesds Fuerbsr
confitmation, hwt thm chances that a wizble population canm be found in the Indooesian pare of
Bomag are sxtrgmaly plim, The thipe ia probebly oot extingt bot veor mce.

In Sarawak the thino haz nor boen tacotded for many yeare amd is clmost certainly
axtinct, but in Sabah the situatica seema better. Io recent vears iarge parts of Sobah have been
rhorougbly surveved and i appezez thar these ara mare chlnes Eafc than waa expactad. Thece iz
s breedlng populacion, estimated ac aboutr 20 animafe, In che Silabukan and Lumaray formsi re
oarpog, There ara rhiooe in sevetal of rha atmae beine cpaned op or dwe o be opensd up fox
apriculrutal devalopmant and In the excensive, conclmsoue block of foreer regerves in esuthfecurh-
geetern Salmah. [n toral thers are at least 13 rhinca in Sebeh, sod the actual number ia duore
likely 1o be arcumd 38 (Acdas & Payne, 1PRZN.

The rescon chac the rhine has surdved (o =outheast Sabeb, while o hes been woruelly ax-
erminared elsewbare in Borneo, s probably becawsza of the abeence of real bunring cribes io this
atea, Only In pacene yvears have proups of buntarx mowed into thiz aesa grearing a zerlous chraas
to the few sunqving thiooe (pers. comm. ], Pavne]l. Becently a part of rbhe koswn range of the
thing hax been protected (Tabin wild|ife reserve), bt the 1hinos connot be sffectively protocied
ageinst hyntars bocpuss of lack of ptoff [qura. cesmim, P.M, .l‘md.q.u::l.,.

B3 - The situation ln Malaysia

des im Sumiarta and o 4 legnar extent Boreo, ¢he sttumtion for the thinp in Malay=n
iz nor 30 hopeleds ad waE previowaEly choughe. 1o 1972 che Bed Datp Bock aeill gem an wfticomie
of 10 oo 30 chlno Eor west Malayila, while the et recent estimete 5 betwasn 50 wnd 73
Flyan & Abdwiiak, 1934). Thiz i3 noc dus to in lncesass m sombers of che thine (on the com-
trary the population probably dzclined), but o g becter knowledga of the spocies' discribudon.”

Throughout the cowntty hingo ocour i L3 differene ercas, buc o onby owo areas, Endan-
Rompin and Taman Magare, zre the estmztes of significant size. In Tameo Nagara 8 o 12
mnimels are satimeced, Erpem rgports ower oo Jarge parc of this 4343 ag km raserve (Flyoo k
Abdullah, 1984], Although tha density of rhase sppeaes ta ba waty low avarywhere in tha pack,
the extimate mey be tco conservacive for an area of thig giza

The Endau-Rofopin area s the besr seedled arsa, 2od cuceencly 20 e 25 aeimals ame
ectimared to suepvive im 1600 =9 km The copreal past of ehe teseove - abour 400 =] kil = Bas
higber densicy of 1 rhimo per 40 2q km, calewlated Frem track caumet (Flmm = Abdellah, 19EZ).
Dsing the semsa dara, but calculacing rhe aea of the cepaus ower A secip ol } Em instepd of 2
km faz iz tecommended in this astwdy) gives an escicnsse of o totml of 30 to 40 chines instesd of
A o 25 (epa cheprar L0.1). Mom of che remaining vhina bybieat iz now protected [pers comm,
Mchd, Khan).

The chird fargest thine pepulaciep in Malayste 5 the Sungei Dsun raserve. Far teny
yeare it was believed that thoee shiogs were living there. Mow the {igure s put at becwaan 4
to 4, agam Decause the area is pow hetter surneged, [T sasmos 1o be che mle dhac i aroas
where there are rbino left, the tembers tand to coe che becter the ares @ sumveved. finca many
af he othes rhine loeotions in Malaysia are only poorly boown zod surveyed, chere |t good hope
thar tha presapt sstimpies thera gre wlso too fow.

B4 = The alnarion s other oomtrics

Theea |z wirtwally ns coliskie teeent informaticn about the aesrue of the chime B the
reet =f Loy range, it Thallaed, Burme and Indochins. Most sxisting ceporta date from 10 of mone
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years ag0 God many of the aregs in which 1hinc may ewrdve fie io ragions that ace plaguwed
bty varions kinde of political unrasr end where the marure conserverion agencias have lirtle ot o
aecegi Il (6 of licu)e ws=e o menciop all the areas beliee o harbout rhino Eome e or mora
yeurs ago, itce no recent Imforcmacict 33 asadlable. Swivews of chese sregs should be a priccior
as soofy B8 praelical

BS5 - Sommecy of the preseot mates of the Somacran thino.

Zumatra [Summary of B.l)

Earlnel-Sablat Probably wbe laigest contlgucus populacbon. Irmparfectly Emowm, bt
ealimulbed a1 beiween 250 awd 300 odinldoals

Gummp LEelser The bett koown pophlatice. Estimarted st bstwees 130 and 200

Barizan Selatan Rilno sorvive m the southern half af che resares impedactly koeearn.
Estimated at betwesn 25 and &G individunbs.

Gummg Prteh Rhing =urvrdang but numbers vnbknoen

Gummog Abong-abong Cnkoowo. BEidno =surdving in wnknown mombais

Laeran - Lukup Cnlmewn Rhing sundbnr in unknown numbaie.

Torpamba Unknown. & Tew eurviving,. buet habitail thresteoed

Barhak Laar ceporc 1974, oow probably exxinet,

Toral Smmatra 400 1o I3 rbieos sueviving ln resorves amd an unkpowno oumber in

twe or thres other Isearlons,

Homen [Swnmace of B2}

Earnoak Extinet orany yeers ngo.

Kalitintan Extinct cver most of the ores, Prabably some surding in the Kali-
manemn-5Sabah border ares amd scovrersd remneots here end there.
Pocgiply & Iszger numbsr on the Kalimenien-Sarawak Locder.

Zabah 15 to 3 individerlz, mainly in the Silabuken sres mod in sourbeast
Eatahn
Teal Kalimanten Cne vieble populeticn in the east of Sabeh and poesibly some o dhe

cencra of che island. Imimlfcant remnants alsswhers, Exclocr over
maet of the a7ee.
Malaysia [From Flynn & Abdulleh, 1964 and Kheltdah Mehd Shariff, 1983

Enclau-Eom pm Frotmbhy the barpest populatien o Malaysiz, Egunerad ot betwesn
2 and 25, b cotld rery well e mace.

Taman Megarto Secomd baryest populetion Folimaced £ o 12, but might be moce.
Impecfacch lmown,

Surgel Dusun Small populatioa. # 1o & indinduals, See alsoi Mobd Zubet bin
Mehd Zpim, 1783,

Marsing cuoest At lmact two kol 8 gp jslated pacch of Torese. One treapped in

{Temggarohl 1983 [pors, cocwim. Wobd Ko

Cunang Balbumur Lotest rapery 19800 Smal| turewing papulatcicn. Imperfeotly Enotn
Letimared 1 - 3.

Bukir Gebok ., Latear reporx 1960. Chog o1 twee animals in a2 small isclated parch of
forest, chec has sioce beeo clemred, Probebly extinet mow.

Zungai Lepar lateer raporc 1079, Unkncwm, 3 oo 5 mey sarvnm,

Clu Selema latest raport LB, Uskocwn, 3 0 & mey Basvava,

Kuala Halsh Latest report 1977, Dskbows, 3 16 4 may surdva.

Sungal Depak Eatest report 1976, Unkoows, 3 e 3 mav ourvbe,

Ulu Belum Latest réepart 1972, Unkoows, 3 18 5 may surviva.

Krag Reserve Latest Tepore 1963, Upknown, probably excines mow,

Kodph Barder Enticely unknown, A few might mmdive,

Thailand (From MoMesly & Laucle, 187

Pha Khiz [.ateetr reporc 1976, Unkonem, MeMeoly & Teurie fmmdd grecks st
fowr different placos jn four deas in tha Fgld This mdicater that
d few anlmels sursdve.

khao S0l Craa fatear repore 1974, Specic: uneeriein. Unknown.

Surat Tani province Unecnfirmed coporce.

Thai-Burmse boacder Some may sarvive [pars. comm. Pong Lenp-Fe, 1577}
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Burma, (Fram U Typ ":"i.ﬂ. 'I.Pﬂﬂ':l

Shweay~damyg games mpcioary Frotrably axtinet
Tumahthi gyma ety 1 may marviva
Loskd trmet =7 WAy sarve

mkozhina (From Rockmaaker, 1580}

The prezanca of the Sumatran thing in cha hdochinees cepion camane
ba covfirroad and tha faw apmnals thar mighe survive (8.0, aooeh
Lava and YVietgam) sre mom likaly Javan rhinos Bludboceios sendaicos.
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APPENDIX C£C: Rhina posching la rtha Sdeoong Lavcear fozerwe

Hupting 2f thireceros 5 & traditionel rrode in north Sumetra, uwrually cacried out by &
emall pumber of peopke, called "povmng badak", who Jead w zroup of thing hmters and who
havm & certain status and wsteem in the local commmity. Meny pevanes ars from the Gasa
cribe, metiver of the mounepimoes ntetier of Aceh, but memn from other tribes, Afes, Barek, Aceh
are, Are 4len ineplved, Te gpporra that &l peowenegs from the ates north of Camamg Lewser gra
auperviead by the pawang from Kempong Porang, mear Blankedjzrico. Withowt his parmission end
blegaings apather pawang should oot go owr 1o hame, b i Is oot clear how aceicily this is
malrained,

Ehimao hunting haz cocurred sverywhess aroumd Camong Leoger and allminared shirod from
all apety within 1ws ot three days walkdeg distance [com bomen sestlements, In the border areos
of the park obe can zguibl see ald abaddooed trails and waliows, Bt 3t i clenr that rbey have
ol b wued for & pooed clpny wears, I the Ales vplley the thino dsapeared from the lowsr
slepes probebiy before 1980, Eisgwhara oz on the Wighklende mear moumt Leésser. they dieappesred
tefore 17

0ld craps and camp sices of [Bino hnters can be foaod oo the borders of the resarve,
reminders of the dave when rhioo wesd 1o rcam over most of che reserve. At (he cima of the
preaent geudy the rhino was alrapdy canfined oo the remota bneerior of the recerve, whera e
wae belipvad thet the rhise poechers had met ver penecrarsd. [t wae a surprice chersfora when
an e firsl axpadition to ehe Memas oew dune tcaps Wers found, showong thal 1he poachars had
alieady Found thair way Into the lest stropghold of the Sumacren rhiono In Guneng Leesec. Here
oaly the events io tha Mames wlll be descelbed For other thformecion o tives derting arownd
Gunuar Leucer, see Bormer (19791 and Kuarr {1970).

Bpem wfvar the pacry waz dropped by helicopter om tbe Froy expediticn, in 2 small nawarei
apenlpg M orhe forest cover ballway alesy the ypper Mgsmss rivet, fresh bomen ¢racks were
Eoumd, The pext day & camp siee wed digcescred, wharg laker cpenp PARwang wast comskrocted, sl
an July 17, 1975, o s2rles of cheno trape woas booml o g e west of thot oamp cive

The tisps, of the spear-feli crpe, wers built over & rhite tmdl o @ rideé. Sovan trape
were made mm g line crer whowr 1.5 ko, eech 50 to 400 metrms apert. At the time of che find
six speaars bad alresdy deopped, and only ono trap wos seiil incact. Four hod missed and the
ppaar was ook io the ground, tuc from two traps the epsar wes miszing, which mmans chac e
hing may heva heen hit. Prokably coe rhimo ran inoo cwo crapa, bat ne dead snimal coold ba
frowend. The speer dose oot kill the animal smmediacely, bur e will die within & Faw kibomarss
from the place where it weg hlo Mo wime was awdilsbhle o oake o search for the corpse, which
caty take feveral daye. 1t iz geid chec rhloo hustsrz only eecover gbour half of e anlmals tha
are Woumaded

Figure C1 shows the conftructivpo of the tmap. The whole ¢onstrectioon i hong frem 2
hrrizemtel pobe, tied with mttan begween two tress at the sifes of the game trail, some § to
10 metres apeve the growmd, A smpl pole, with a few cooms-bars, ke tied to the stems of
thaoe toees, to focilicate the constooction of the trep. The main petl af tha trep, tha waiphe, i3
cut from s #troaght coook, some 15 cm o dimmeter and 230 to 3D ccatimeties lonp. On one
aod 2 bole is made For the hanging cord, oo the ochwr and e notch is made to crtech cthe apear

Tiwe spoar &5 elmost ane metre long aod made from & hard ope of wood (somerlmes
bambaa ig used) The spear iz painted vecy sherp and zmesth 1o is cied with & few thin stips of
racean to the moach ono che weight, pesciealy i cha =earese of rhe g, Tha beopiop cord ie mads
of & Few twwed wmecens, abewnn $0 om lemg, with a 25 em long woodan pag oo the ead. The and
of ebe eord 15 hong ower the bodeewieal bear, with the p=g polaclng dowowerds Peg and cord
wre beld togother by 5 rartan riog, cotuesctet 1o ehe brigger thresd

The eHgper ehread & loag thin sacras, is steetehed cver che 2afms tradl, abeowr 30 =m
pbove the groumwd 1t @5 mttoched to two sticks Jeft and cight of vhe gome tmil. The (rigeer
thread is puided vpanrd throegh catcan rings. When sn mnimal diswerbs the trizgzer thread the
ting it pulled from rhe peg on the hanging cord and the whale conktroction drops down, driving
the ipear into the shino's beck,

On the zscopd expeditica enother series of tinpx, mads b tbe moe group of poachers,
war Tound on & rldie west of the Yames river, Ar this place teere were 9 traps, all already
out ofF ordler, The poachere were zoon knawn to the patk mansgememt and together with the
locs) pice they menuged to appreiend e of cbeon red-bended, carcyeny 26 Lkilogracs of thine
bomee out of the ceseove. A momber of the park cienagement hod pozed &% brader in thino prod-
uccs and persuaded che man to zo into the reserve ond coliegt baoes of the shinos thet had
hmer kiljad previcusly, The lzader of the growp, 8 pewrnz from kampomg Forsng oasr Blang-
kedjeren, was oot caoghr but he died shortly pfrerweprde while hiding im a remoie wviliage. The
caprured poacher war prosecuted end jeiled for sbour 7 mooths,

Ha iofarmed the park maoggement that the firer creps lo the Mames whera buwlc do July
19M and apother series was maede io April 1975 1c is noc completely clepr bow many rhieos
were killed during thiz pericd, boe barns from al lesst thres rhinos were 2old o0 Chides= in
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Medan, The poacher probable did nox revaal everything e knew and it eppeared that at leaac 4
end protably uwp 1o & cthinos were killed n the Mamas berween huly I8P and July 1975 From
the killad thinoz the horne and hoofs were eald (for shour 40 GO0 Rp (US§ 20.-) per 1600 prams
tr miré. Th= teath ware H.E!D tabe=n and i:i“:ﬂ. b& rabativex and fecal u-ﬂ:il:ia].n et COCPses WEFE
buzisd aod the peacher was cadght with coe of thase skelarons,

The poachets spccess clearly demonstratess the elficiency of these type of traps, Whem
tv § fhfoos cab be ctu,g;]‘!t. by j|.1.'l'l. ooE group af Iimbées in one year, it i nnt diffievlt to irm:,g—
ine what will heppen if thess aptiedties comtiue in the wpper Mamas 1 pogehing continums
within o few years there will e no zhioo l=ft in the Mamas and thimos wil]l dismpeser completo-
Iy [ram GuRung Lewwer,

In March 1974 more midence of thino poachers was discovered in the Mamas, This tima
rhe people hadt entersd Erom the Komps:s tiver aree. the hesc known eotrence route. Thes had
placed eneTae, anchored o0 5 pieca of log, in the dsep rraiks [eeding to the important asbclicks
gl Suspel Piow= They salan wsed san old tieehide as a shopriop-platform. Fiom the pladorm they
had seretched & signal thread o cbe saltlick and apparenthy elsa had s strong searchligh

The enareg weta made from rhin wite cable, with a kop of sbour & em diameser, and
were tied e a3 poale abour 1% cm loog, anchered behind & Few zmall crocs. The emares were po-
obitted 1o the wery deep and foirrow traals to the zalcliek, heldd in posieiet with a faw pegs m
thas gudee ol the Lail Appacertly oo thone wae ehot of erapped o the sapares and 81l saares wers
degizoved The poachens were nevet caught and chere B 4 giropg susplelen thal zsomesne fram
the local police of acmy was inwdyed.

Alrer that o= more aAemprr wate mads e teap ching i ebe Mamas deelng che ssirze
of tha mudy, It was wldely known that the aces was wnder regular surveillance and that there
was a certmin Tiek of being caught, Later some pitfalls were discovered in the Kompas erea,
south of the Mamag, by a patcal of park punmd= This is an wurpml metbod of trapging Tthine in
marth Sumetrs and protebly cutsiders were iowsled, At that time a pair of rhinos crigineting
Erem Sumasre wes offgresl by mn animal deslar in Singapoce and thete coold wmary wall be 3
HonnedLion.

Curicg the fieldwotk it bocame clasr that the interior of the 1geetve iz fmr from being
camplerely uovidted. At waricwrs places, gll over the Memas, marks ware found an tree comke,
ttar wars clomrly moch clder than chosa Jeft by the 1%73 pecbogica] sorvsw, aod 7t was clpar
that amall groups of paople had beem owmr mest of the srea, Since oo more rhing Traps wers
found peopla probably wisited the arse for other reasona then rhino boeting. Dweiop che awedy
zevpral proupd of men entered the Memes, but wswally they were cobpecied with owe af the
mumerers aneIal surweyrs of wioleh the pash sraff wes peger wFormed
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Figura | - &4 young fomeic Semofron ffine 6 Meloko Zoo, Maloysio. This grimal wes  colghi
i 1984 by plantation waekers oftar if haqd stroped froer the Sueget Dusun o resenes, morth of
Faata Lumpur. Tha animol iz mow kept by tha Gaprrément of W mnd Matlenar Parks,

Figure N - The mountaits west of comp Pawang (], seer from the ecstern ridge. The Momps
Mows fram left o rlght 2f the faot of tha moantaln ond to the rlght of the mouncair the yalley
al e Sumge! Mika 15 seea. The poirod netwark axtesds fo the top of this mountaln (2724 m).
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Figure NI - Tha Lppes Memog valley nsar camp Central () zean From the aastern ridgae. _Thu'
Mamas flaws Fram faft to right, epprosimaotely r the siiddla of the phetograph. fn Hhs right
usper carmer the wallsy of the Suppef doduk it ee,

Figure IV = The LUfper Momas vallsy ic rafotively flat comparad ta the pesfp 0f  Gurwgsg
Leussr Motional Park, Here the upper recches of the Sungel Eashoraok in the Jerdolasdic rosge
gre feer. TOiS fpge af (meedsenee (5 tppical For most of QURURg Leuser,
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Flgura ¥ - Londfalls are common fm the steeper parts of Gurwng LCewser. The shinos fzod oro the
poung regrowrh an plarss whaes fhe coneol Aas hoest Bepkan by land- of tresfolls

Figurg Vi ~ The Momas river obout 'mofway beiween camp Adwaty ond comp Cenprgl, Ounng
goriads af Reawy cafnfall phe wnter o cise pae ond G Aalf Medres o More dRd SooEkidg gan
Se AT,
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Eiqure ¥H - Camp Aesh in the nerthern sxtenzian of the stody areg. The Momaos is fal=ly wide
here and deep gnd Jering perfods F hegwy mMmlell this comp could not e resched,

Fipre ¥l - Camp Poweng. 17 the cantre the kitchens ond to the right the rolzsd slsegisg piod-
form (2 2ean.
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Figre X¥ - A MAq wonhow a3t the bottom af o slope. Witn the horn tha rkipes o n the
higher sall and a vartical well s farmaa,

Flgtre XWP - Tracés af the rbine®™ Aorn cn Ble woll of o wallow.
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Figure MW - 4 sgpling deakas Byoa rhido alomg o il

Fiqure Z¥N = A rbigd scrotch mork olong @ freif. With the hindfest the seil, eften with feeces,
it Rigked Fda the wegofaficn. Broken sopfimg$, morpdch morfs and orime deerved over the vonefa-
g onrer oesmnad iy oftly fowd afong the Tgege Afuiog drafls and bhep obwioosly TWRCEfoR 05 o rised
a1 alfactory wige af e abinolfs pressnca,







and

F]'g'[.rr: XM = Part g e plpsfercost collecomn i Hhe stordge Daxes.

Frpwa XX - Pard of the referadee colflectionr of plosterconis, From each  indiwidos’ rchéing the
few Loye oosfs were D/oced on rooks far =) reference and gomioarison,
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Titel: D= Sudwilraanss neushogm - Dicecothious somatrensis (Fischer, 1614} - i et Netionabse
Fark Gunumg Leuser, E1.|r|.'|l.trl.r Tncbomeesis ‘u'eﬂpr:iding:, Imnmij:!: 1r] hm;.h]'ming.

Ih= Sumatraarke neoshoorn js een der diersootien die wel nei meesr te leiden haeft van e
engebicidalds grosi van de wercldberolking en ven de deatmes gepaard goande veoletiping van 96
mmuarlijke levenspemeenschoppen. Deamaast is de neushoormn wan cuds her fel bejeepd voor de
wpprderclle hoom. Esns kwem de Sematraanss neushoorn voor over sen grooc pedesica van Zuld-
post Azi#, van &8 voet vanm de Himalaja m Blutpp fot Eomeo en Sumecr. Tegenwoodip leode
saart gitgarpeid in het grootste deal wan dit geabied om pog slachts hier en dear zijp er Kleine
aantallen re vioden, elian in 48 meesr sfgelegsn streken.

B Sumacronose weashoorn iv de kleiosee veo de § bestaawde pewshoaro soooen, en ook de
minst bekends, Mot dier 5 al Jang celdzsam =n leeft m moailijk teegankeiilk gabied, bhetgeen hec
doen van onderzoek aen deze enort nier sermvoudip measki. Tht cnderzpek werd den ook nicr allzen
Wit werenschappelilke balangsrelling opEsgec, meer ook DT Bl oop Op  oatudcbessheccungs
aspecTen. Door ee0 berare Kennie wan de varsprendlog en leverewijos veh do meudicom kan e
bascharming an her bebeer wan de leapace ovargebloven populatles berer worden opperst en wuit-
geveerd Verder iz de Somartrasnse beashoorn e pioorste  plaBidmveter, die pibslditesd o et
dichre tropdsche rapeneoud Jeefr, wwarloor de goorr sen gida-fumetic eecolt Bij et instellzn
van rasecraten, Het vporkomeo wan de Suiatranss neughoum geeft een dat het gebied elotief
r.rngzﬂu:a-rd 14 ey Ty TEXETVTLAC l'iut ey wakdisaed grioka pnI.HJJ:l.ﬁI: Tr.tm]'mrns ]q.n hcrh:[gg‘n =T
ook gedchikt wooden pesch) voor de gndere, klelners, plablenerers,

Oocr de rebdzepmbpid en da pchuwheid wan de menshoom en door her moeiffike on zear
dicht begraaids terrein is rechtstreakse wapinemitg wn d¢ neushodn rrijwel uitpesloten. Daarcm
moest het onderrock woomamelijk godent worden op bet bestuderen vao sporen en andere takerns,
wolke o hat cerrein worden aangecroffen. Fen van de metsee opgeven bij dit cnderzosk wes hert
onrwikkaten wen een merhode weardootr de afoonedssbijke newshoorins aan hun woecsporen te heo-
konnen rijn. rodst e bewepingen vzo de dieren in de ruimes an de tijd lumnen wordan gavalzd

Har codersced ward wtgavoatd an hat Matiamale Park Queuse Leuse:s, oem biyne ems miljo=n
heciare groot cesenEal in de bergen van nostd Sumaere. Door dttoped] s ook bier de staod
van de newshoom stetk apogetast, waar jo ber moellfe wegankelijke centcale bergfand zooden
napt scharting nog enkele clestallen weushooms voorkomen. Dearom wecd deac eom stodie-gebied
gekegap, &n wal dn het dal ven de byeen Mamaszs, Dic 12 gan gemelnk breed booglands-dal, gelezen
op mgevest 1200 meter dven zeeniveac aa omringd door Bargen wmn IRO0 ta 2190 merer hoog.

Het hela studie-pehied s begreeid metr dicht e, ;e vitzondering mn sen paar kleims
rceTasige stukcmy on wmn enkeln Lerptoppen, o et dal liggen een waotel warme brommen, wear
meushoorns an andzre dieren bat minerel-howdends weter komgm drinken, Duze plestsen worden
stuthikkin geovemd. Hot gebied wordt dogckowist met wildpaden, ian?s de zrotére riviersn en
wer de bergrugean. Ven deze paden weord onpeveer 150 kilomersr in kamrt aebrache eo als
pacraetlie route pabmuiki. Vanuic & parmenente kampen werd her gehela studie-gpebied, dac onge-
vepl LB viarkanta kilomerer besleat, enkels malen per jaer doorkiuist op rooeX naar meushooTn
EpDTE0.

Woor her besruderen wvast de pemboorn eporen werd mebruik pameakl van gipsalgiarsale van
de voacaldrakken. o hel algemesn werdan yan leder spoon wwee afgiecsels van de linker en twee
van de rechier webterpoat gemaskt [(de achterpetent wotden normeaat op de afdeok win de wor-
poot gerel). Later werden de afgizisels sruk woor stk op plankpes gemonieerd Gedurende de
studie werden van 371 wetschillende moren glpsafgierssla gemaake.

Oorr vergelijking snn e grootte, varm en stand van de met en o van de drie hoewsn, koneden
een dattadl verschillende digren jndivdosel wordes heskead. Bi) bl wergelijiat van de gipsalpiot-
sels werd gnk pebraik fempakt wmn sgrecforo's en veb ekemnget wan de oocrelk van de woet en
dee e, Voerder werdon wmn jader afgleczel 5 malen genomen

BHrtiwel er yele, wik zesr Laralosrisvisks, vsrscidllen tussen s pfplecaals te zlen 2ijn.
iz het verre van eemmudiz slle efpietsols mml sekerherd te identiBcecen. Yaak zijn de afgiets=ls
wan gan minter gosde kwaliteit e ripn niee alle kenvecien duidelijk te zign, maar opk de prond-
RTE, e Iua:lli_ng g da richt;in: o amelb=id wan l.rnn'rthzwegm beinvheeden de wnrm vwmn dg vesat -
afdruk, Yerdar bieken ar In de Toop van Se tijd doidelijke wermnd=ringen m dg vorm vean de han-
YeO Jp te Kunawen CTEdeD.

Madar de bele collectie efgietsels vele moden wez dootgeweds koodeo o1 99 werschillende
naushoomne wordan berkend. Acht dieren bleken wijfjes te zijn omdar ze pedureanda de etudle
gemen mel d& Sporan van @sn jomg werden geyondan, 4 diesen warsm waerechijolijk  manmert)es
omdar z# pedurandes meosieos dose can ool 9T een jong wetden mpevonden. Van de ander 0
velwazoan dieren koo bel maslachrt nier metr aekarheid worden wastpsteld. Gedurande da etudie zijn
el 1i jongen geboren en verder weedan er nog 3 andar ocovolwasasn dieren gevooden.
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Vin een paar jotge neschootms werdan regelmatig sporen pavondst en dapruit kom oem
grosikutve wan de vast wonden samengestald, wassdeor ber mogelijlt iz de leeiddjd mn pndere,
enlrder vanl gevandsty, jongen fo seharesn, Ef wapden paen duidalije warschillin gemnden pussen
e wortafdmkken mn meanstjzs en die van wijfjes. D= wet vag aen mannetps is waorschijnlijk
gemiddeld wat groter ean wijfjes lijken wmker een mregelvmtige of asymmerelsche voar 1= hebben.

Uit da m[apmidj:.gshar[gn v de sverschi||amde peusbuntos kan  Je ruirnl:eilljlte \'EtlellI:l.g
van da imdividuen wordan bermsdeard. Verder ban pon de Baod won ber aaseal versas cparen, o
rafaie 101 de wjd die Iz veracrsken sinds 4= lastste ropembui, wordsn berebend hee sk esn
oetwhooen eea bepanlds plantas beaoeki.

De wilfles tonen een opvallend vetspreidingspatrooo. Io het studic-gebicd bleken de wifljas
peuzhoorns elechts om de drie of vier jeat men jong ow krilgen, det pedurends sndachall jesr
bij har wigfja biljft. Wijfjee mer popan houden zich op @@ de omzeving van Jde zoutlik an trekken
rond in een gebied van 13 tor IF vierkente kilomarer. Cemiddald sema in da dria weksen geed
28 naar da kowtllk.

Alg ber jong xelfstandig wawdc blijic ber lo dlc gebied. maar her wijfie trakt zich terug
op grocefe alseand ven de zowclik. Zonder kalf wordan de wijfies slechtz zebden gevonden, oveeacak
in de bager palegen gedesiran aan de nd wan her zrudle-gaided &fF op weg nrar sen aouclik.
in deze periods treikken ze woarschijolijk tond in cen zelotizf klsin ge=bizd, 10 vigrkante kilomaeear
of miode:, so gemiddeld wordr eens per =x weken een bozogk pebacht asn e rowtlik, Hae
lijkc er op det de gebieden waar s wijfjza zonder jomgen ich ophowden doidalijk wan elkaar
zijn geachgiden. Dearantegen kmmen &1 twae of trie wijfjes moat ean jong zich ophguden i heg-
zelfde gobiad nakij ean zoutlik.

Ben jonge Samartaanso peusboorn howdt zich oonvankellk op in aen relacief ein gedbied,
wae? bat aok mer de moeder besft rongzezwoaven. Waarschijnlllk trekken jooge nouwshoorma soms
voo: ebige ti]d gemmmenllk op. Galeidelilk worden ook asnprencende pebieden bezacht en brmidt
ber wocogeiHead deh we ror 20 of 2¥ vetkanre klomers:. Den wonxdem dara jndreiduen nop siachie
inay poragalmatige  upEnpoten W bed stwligepebied mabgerroffen, hergess ot op wifpr dat ze
waprahijndijle gen swenesd besiaen lefdes en mal var wo s ogopombalipis pebiad ofdwalae,

Ok woongebicdsn wan de cnebsecies oewsheorns 2ijn, oel als dle ean de w§jfes, vo] eagel=
marig wrdegld over Wt gebied, masr g individuele wooogetieden overlappen elkasc woor esn
gropt gedesipa, Het gabdsd woprih 2en maietje qond troks i telatief prear, 25 tor 30 vierkapes
kilometer en zoms nog wel maer. Samiddslz cken monnstjes <ens in de twee meurden oog
m:lut]ilehr;I.Ic meal semmipe maToedjes beroaken dege veel veker on soms gaan = ook maar anders
zouclikken,

Volagpsen neuwshoams worden yrijsal wireluicend allasn zangeceoffan. Slachre In sen pevml
werdsgn T spoten gavonren van twea digren, fen meammetje an aan wn de jongere digren, die
grige tijd smmen cpteokken. Dit wijst ar op dat da gesloechton askechts vwoor aen korts petiods
aman komen voor de moorplantioe.

Dw dichdvaid wan de pemshoorns 1o her sde-pgebled kon worden barakend san dm bapd
wan bmr ymigprmidingaparrecn wan de individwen. Br blijken cogewes: 13 of 14 disran par 10 vier-
keotns kilomerer woor e komen m de boven Mamas, Gebaseepd op dera cljfarz kan de torele
populatie van da memchooen in Suonne Lousser peschar worden op 1340 o 200 dlecen.

Alla pewsheocons ln ber gogdie gebled besneken wws tljd e eijd esn van de oomerlBen
an delnken van her oloerafl=rilie waree. Oosdar de meeste djgrn Gkechits mer fwsenmmpen v
gan maand of langer san gootlik bezceken, 5 her waorschl|nlik dar het daarbi] nier aliesg om
da, molarief geringe hospepelhaid, minemisn paay, Her Jijkr =r op dac de peiplikken ook pls oo
matingeplaatz functionerts, Sommige mannetpes oo el wabker near een zmatlhk en re zwenmm
dan soige Lijd wad in da omgeriog, hetpeim de indrok wekt dar o ze de pmzeving afzosken namc
apdece spaten, ctigschien vet een wWilfje dal daar eerder was.

In de loop der jaren hebben de cemboorid, en de clifanten, gen uvitvogry  padanstelst]
gefoaaker evér her Rale pebied. Woaral langt d= groters rivietsn en ewer de Boggste  Bargruggem
ztip dme paden breeddl o open en i verasmakkelijken bex zich recplaatsen amnzicodijk, oizc sllzen
woor neushcoms maer ook woor podere diersn en ondarzockers. Newshooms volgen deze pedeo
guins woor wele kilomatars, vooral op weg tmar sen zomtlik. Verder lopan za raak min of meer
Turige dc?-a hnogtalijren over de bellingan an ze U|ken zich wiaral e arlenceran ap 4= grore thdersn
to gp bara .

In hat gehele pebled worden moddarkoiben of sielen sanpecccffen, waapn da bepsuwring
tich regelmacig taden. Soma i3 hat olet meer dam sot codlepe e i oeen drashige plaaks, maar
cg andere plsatsen, wosal lepgs de groce paden, aljo er eep acnral Kuilen bijewn gemaulbe goms
dont mebubdip pabruoik diep uiegepraven in de balllog. Andaps dizran maben sok wn dege zoelen
gebuik, maia: de nehoort geelt a0 de karabgesistiels wrm agn.

Langs de gioeere padan makas e reaboorns spmx opeallznde tekens, Metp D= acheerpoien
worht de grond open gekiebd. ep vaak worden er op die plek ork e#n paar boompjes  gekoakt
on werdt her gsheel mec fasces avecdekr of el uvine bespraeid, Devgelike tekemm  wordes
doer beide peclachren an elle lesfrijdzrroepen gemaakt, moar dl=chis raer zelden door hee] joogs
ligran, e wat cudere jongen en sommige mannetler maken relatief weel tekens, terwiil bat
knakken wvan btoomppe voorodwelijk doge maspetjes lijkt 1= worden podaen, mozelijk ceo teken
van domimatle n aen bepaald gebied. Weérder zowlen da takan: een territoriale berekenis kunnen
habben, waardoor een regelmutiger vwerprsiding van da dieren over het gabiad wordr verkregen.
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In hee acudia-gebied levan da mewshoorns vedondmelijk «an de bladezen so zachie $ongol-
delen wvan kroidsn e skruik=n, tmaar ook wordes kleine haomppes cmear zednbkt om oer O biaders-
en manal ye even. Hoewel e een proie boewclheid wordsel beschikbaar i lda codergroei in de
gi:hzri;b&hnsszr'l i¥ r=EC d.id‘l.l!]' % e E.E.ngrue-:i wiser LrBAF =n pok e 'mm:l'irqwu.unl: is EETiTIE- Oyt
verklanrt waartchifdije de Bestrekkelijk Juge dichtheid wn d¢ orushootn e=o i mogelige ook de
reden voor de langzeme reerplansing.

Weuwshootn faeces is zeer katekteristick, met oz growe boeveelbeid kort-afpeberen scengai-
dalan. Voors op de hogers bérgropgpen kan [seces o faur of jempsr herkesdqar blpesn. Er koo
wordsn sangetoond dat de senwezigheid wven made fesees de aewshoorn tot ¢en eigen bijdrage
etimulesrs po verder wordt er meestal wat fasces in het water gadépomeard als een oeushoorn
een beskje of riviartje oversoeeki.

In eerders naushoomn etedies werd masstel aflesn pebrutk pemaakc van de breedia van de
wvoaraldrukken om de verschillends dieren em horkennen en een scheiring wan her asneal ra makern
G worgpalakibg el d= cemdltiaven vab de wdentilicele ower babulp wb gyssalpietzels bon worden
anngeioersd dat el woetspoor-breadie alleen zelden batrouwhera resultacen te varkrijgeo sijo
Evenmel duor paast meten ook gipsafdrobken van de middelste baeveo te maken kan e&r wel
pen gowde sehdtting vah bet aintal digred ia een gebisd worden verkrigen in oeen beirekbelijk
korte periode,

Ce hele wemldpcpulatie van Bumatrasnse newsheomns tele waarschijnlifk minder dan 100]
etuks wn <deze zijn verspreidt over sen groor sents] semchillends pelnedsn. De meests gabisden
harierpen sleches gen ganne esntmb dieren en da overlevingskenoen voor dergelijke kleine geiso-
lgarde populeries siin Koting. Er zim echter nog enkele v grote popaiaties, met name of Se-
matrd 0 Gunamp Lewusdr en XKerinci-Sebiac, memr ook in MRisysie 4o Sebel. Door een goeds
bascharming kan et sentel neuwsheoms doar nog belengrijk wenemen en woar et voorebestanno
van de soorc ijo dic verrewes de belangrijkste gabieden.

Her iz daaram wan her groorsre balang dst de beecherming mo deze pebisoenm wardar e
verbelaren en e osshoorn 9ibogeen) dmar akniel ta bestbjdem. Elde: diemt bezaem 16 wordeo
of da owecgebleen pausbiooon populaties sof Addoside lewessskancan babben sm of et mogelik
i9 daar woldeentds grove eservaten m w Jeellesn om het ook op de lasnge duwe levarsroioee 1e
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