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A REVIEW OF THE SUMATRANM
RHINGCEROS CONSERVATION PROGRAMME
- AND ASSESSMENT OF MANAGEMENT

- ALTERNATIVES FOR THE FUTURE

Mohd Tajuddin Abdutlah
Zainal /ahara Zoinud:iia
Mol Shawnaddln Mond Surl
Zoo Melaka, Air Keroh, 74540, Melaka, Malaysia.

EVOLUTICHARY AND HISTORICAL ASPECTS
Theevolutionar: histon of the Rhinecerotid: ¢ i Lnown B considera bl mhd heeinning doe-
ina the Tertins poriod (Riodes er ol 1 7) Vhe carly chivoseras evelved vt primany
Chan s i Lads $fze, donial charaeteristies, fecding habrts Lol msiraciure o gervhigs
bBocarr @ 2xtiact due 16 climatic chanoes and co mp':.nmn dur‘.ng Hi¢ peolopic tines (Zauner

193%, Rhodes »¢ af. 1902 Approvimately 3 oilion jears age (37 dhie Oficecese opechy
crinddtive and gleat-sizo ehinoceros such as Baetutheriem wiieh sood abo 6 cters < nd
et aed N“x“\ Arvvwa el Toorege Dader, sospdles primitiv
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ratbon years RO (Rhodos esaf. 1900, Laurie 0 od Onver 197750 A0 e st o0 e, choae
PR yéare sea, wouolty rhinaceios, Cenlodon o waide wiiafis wlich stoud v T 2 meer

voed neross Morth Ameries, Bovope, and A,

The pateatag: Dicerorhinae. distinguished by the anterior ana pesterios heins o aelen
and ossification of the nasal septurt is related 10 the tapir-sized Nics rorkicus cagicns of e
Ohgoc;n;, (Gwen-Smith 1973, Laurie 1978) From'a lineage of Cocledlonia, with incisors and
canines entxrcly reduced, molars that were hypsodent and a lengihened skutl, o primitive
spu:xu;D kirchhergensis emerged and bec‘;mc adapted to the tropical rainforest which is ncw
represe nted by the Sumatran rhinoceros (D Sunmtrelms) (Lauric 1978).

The first Sumatran rhinoceros madeé knov.n to the seientific community was deseribed by
Bell in 1793 {rom an animal killed in 'Sumatra (Prater 1939). In 1820, Raffizs described the
N samc sp«.cws “Killed in Malaceg. lhsmnc.ﬂlv, the distribution of the Sumatran rhinocgros in-

cludcd thc htlls. of Chittagong, Tippera and Assam and Brabmapulea valley in he ludian b
(.ontmt,nt thc ‘entire of Burma, hilly couphy i Thailand, Indo-Ching, Maay Peninuia,
Sumaha an«l Borneo (Talbot 1960, urovcs zmd Kurt 1972, Prater 1950). By 160, the spec’es
bi was C\tmct in the Indian rc&,\on. lnos, Lamhudm and Vietmam and considered rare in
Ihaxlund .md Mulaysxa. There is insufficient mformauon of m status in Burma which hoelds
lhc bub?peue? D,S. lasiotis (Khan 198/) (he subspecies 1. S, swnatrensis is Pryesy nled in
1 Thailun, Pﬂtmwnlm' Malaysin, nod Sx.m:\t:‘a while 12, 8. /lmrm)m now remaing in dwitdlisy
' pocku.ts.!,m ea.,tem Sabah and western Sarawak N
&‘ In rccem ycars the’ Sumatran rhmOc erm has attracted nux curiosity i in man y ways, In the
'IaSt entury Westgrners had trapped o.nd acqun‘ed more than 60 known animals of this
ity
specnes nd exportcd them to Europe and North America for exhibition in menagerics and cir-
" cuses, Ql‘ ske‘etons and skins collecled by hunters and naturalists for European museums
‘ (S(.lutor 187.?., Prater 1939, Reynolds 1960). The tntroduction of fircarms during thiat time b
+ "also brought many big game hunters who massacred the species for sport er trophy hurntir
. . (Thom 1935, Groves and Chakraborty 1983). The locals hunted the animal for the Orient
populatmn who traditionally believed th.n( rhinoceros body parts possess certain mcdlwr‘
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and supernainral value. Rbhinoceros hunnng was so cunpant that the Javaa rhioceros
(Rhinoceros sondaicus) became extinet in Peninsular Malaysia in (932 (Lock 1937) and e
Sumatran rhinoceros was vulnerable to perish. Coupled with habitat disturbancss, rhinoceros
populations have been in distress through years of persecution and could be extirct by the
ne.teentury.

The paper reports on the present papadation and habitat stavos s Peossnlye valaysia
and highlights the recent captive breeding and conservation problems of the sumatran
rhinoceros in this region and in other non-rhino producing countries. ’

POPULATION 2ND HABITAT PROILEMS
Popuiatinn astimates and existing probiems

Although there are no comprehensive histovical records, the papyluiiee
Cutngtran viinoeeros e Malavaia b abwavs oo fow Inioeb o

aend of i
T T R L KA UR S T S
fonnd m MotacoctWallaoce 1902)) Dubbace o0 ), a0 paste waide s st e Lo e by poten
hunter, observad that desnite enacting a wildlife law in 1896, 1there was widespread kil ool
the Sumatvan rninoceros populaaon in Paliang ot the it o tie vontus G oo was e
vame wardens, Strait Settlement officers, and priva e collecions woere aihaw e rinoc e s e
Lunting knowimg that the population of the speaes vas cacepuorele Lol palbot olud
speculated that a few rhinoeceros existed in northern Maday Peninselio Hat die nooders ol the
species were unknown. Milton (1963) and Stevens (1908) estimated the remicietog opuiiion

found in Johore, Pahang, Selangor, Perak, Trengpanu, Kelantan, Scdah and Tawoas
Negara to be beiween 20 and 47 individuals.

A study on the rhinoceros population in a rogenuated forest was conducted by
_Strickland (1967) at Sungai Dusun, Selangor. Since 1974, the Departinent of Wildlife and
National Parks.(DWNP) started a nation-wide survey on the rhinoceros population and an
ceological study of a population in a-primary fofest ot Endua Rowpin vegion (Flyon and
Mohd-Tajuddin 1983 and 1984). At the same time, Sumatran rhinoceros managenient teams
were set up in states known to sustain certain nudlbcrs of the rhinoceros popatation, These
riunoceros leams are instrumental in population monitoring, patrolling, surveying of uew
: v v furnishing reports, and updating records on the animals distribution. They also carried
oul trapping for a captive breeding programme in Peninsular Malaysia. The rhinoceros lean
reports from 1975 to 1989 and our investigation of the habitats and obscrvation of the tracks
become the basis of estimating the present numbers of the Sumatran rhinoceros in Penigsular
Malaysia.

The prescnt population estimate is 85 animals four d in 26 areas of different huhnal types
(Table 1). Out of these animals 47% is found in Taman Negara and the proposcd Endau-
Rompin state park; 1% in game reserves, and the remaining 52% inhabit unsecured or
isolated forest islands. Generally, 53% of the total population is found in disturbed, isolateid,
or unsecured habitats and has negligible opportunity to propagalc in their natural ro u,vc
khan ¢f af (1982) estimated that the rhinoceros populatmu in Peninsular Malaysiu he W pro-
duced three young during the period 1975-1981. We believe that between 1975- 198Y, the
Sumatran rhinoceros population in Peninsular Malaysia had stabilized below 100 individuals,
This situation may be due to an equilibrium belween a critically low prowth rate of the
population against a relatively high mortality rate and rapid habitat reduction. ;

The difficultics of rhinoceros population and habitat preservation and protection are <due
to numerous factors. Ecologically, the Sumatran rhinoceros is a solitary animal which so
quires-atout 10 to 40 sq km of secondary or prhr‘[lar) forest habitat, 1u regenerited forest,
once the animal discovers a feeding site, it stays in the arca between onc to two weeks. With
minimal disturbances and slight improvision of the feeding arca the anunal can be capuured
or killed within 24 hours to a weck. For large habitats such as Taman Negara and Endeu-
Rompin. constant patrolling along the perimeter and in specific iocalities is impossible und
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can only serve as a deterrent against poachers. In small {fragniented havitats the rhmnu s
are more susceptible to hunting duc 1o accessibility by old lopging roads or because the area-
are close to human settiements. The vulnerability of the rhine population in hubiiats with ex-
tremely low numbers of individuals would redace the probubility of random nating and
population fitiess.Under such circumstances and without disturbances the papaiation conld
be naturally extinet over the next few vears,

Habitat Prablems .
Irreversible damage to the habitat and degradation of environmeutal qualilv are afso cansos of
the rapid extermination of the Sumatean rhineceros and s reduciion as oa endie

species to insignificant relict populations in Peninsular Malaysia, For almest 32 yewrs .zflr’«
Malaysia achieved independence from the Pritish acdiministration. agro-forzsiry based
economics, human settlement, and industrial progress have dominated the povernmeni ponisy
in terms of land utilization. !.;mc‘- set uside for wildlife and nature conservation secornted 1o
tess than §% of the total oea o) Perimsolar Malavsia, Bxceat tor the Sungal dnecn G
Reserve, the other reserves for m!:mfc apd nature consesinen were enact-d dunng -
Buitish cotontda bamisstration

190 s aalt aoviesa ctas aoresy ol the Sunecat Ve bedaign vas e s o
reowene of vhite s vos pros st Adiempts o cadovpe the S Do Fleseree oo poiee
cneent foresr o the canad o "lc‘- coustitutes part of dhe foown rhnoceros Ta . -
castccessioul, Coher arces known o Bave rrinoceros, such: as il Seladta and fPoaden e s
sin, tad Beer everely dine wed s ces G parts by Togaing achivitios o 1576 anad D980 vese

i RS

wvel L Gracu v, ol palis '!l.‘.i:ml:v:m are encreecehiny o bonecaroh ane o oo
A | t ' B

“ide s W mxpi:. vt tiehelny wind Lepar m Pabeorys, foe Uomenpger Dana b
PO and R aa U‘H‘.‘- i VR hiave Toreed the rhinecston i tae 0 ocbues Trooeer et s

Stecgastun e and fhe S srenessnn aren Lo seck refroe i the "i;.'lxi‘:ml\ P T LR
sl be experenced hy tlw amnials in Seogal Yo when the Pevgaon Dam, Keluniza, v
fated.,

riushingend mortulity vate

e believe that the incidence of rhinoceros appearing in secondary forests, rice Heles oil

salm plantations, rubber plots, and kampongs (Table 2) is closely related to tivs hubitit en-

machm(‘nt or irreversible changes in their natural environment.

Curtently, the yard stick of progress in socio-economic and industrial development in the

stules ¢ lohorc Sclangor, Perak. and Pahang is invariably related io the rate of deforesta

ion., Prime lowland forest which is suitable for wildlife is consistently the target of iand co s

ersion fnr agriculture, new human settlements, and industries. Active togging. low habic
qudhlv ’.)w food guantity, and hunting pressure could flush out rhinoceros form their nalu.al
ranges tofwander aimlessly and migrate into other territories of unfamiliar habitat.
Evidently, a high frequency of flushing of rhinoceroses from their territories are observed

i those slates with rapid deforestation. "The flushing frequency for Johore, Sebaiges, Pevak
and Pabiang are 43.7%, 18.7%, 18.7% aad 12.5% respectively. Hetween 1975 1989, 807 ¢
rhinoceros) of the known finshed animals were killed and 37% were rescued by the DWNE . o
the stirte of Johore, between [988-1989, 100% of the flushe:d rhinoceros were kilied by
poachers, Thus inabout adeécade if the rhinueeros population in unsceured ateas were flushed
out due to pressures ot their habitat about 18 animals would be kitled. These Tiguies only
relate to known and ¥gported cases of antmals being flushed and kitled. The actual number +f
animals killed is ot known but we believe that it is possible that as many as five animals are
killed for cvery reported mortatity. The high occurrence of females found in such situations

apparently associated with ithe small home range of the animals,

Apparenily, the female rhinoceros are highly vulnerabie fo poachers during toe stage of
aimless wandering into aberrant habitats. It was also discovere § recently that sueh animais
could be caught without much effort or without any claborate trapping technigues. Consiae-
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rmg the factors such as a high anuual mortality ratJ (5%), t' at 50% of the wandering popula- -

tlon are mature females, the slow movement patterp of the species, that females have smaller
ranges and the rapid | habrlat reduction, it. is highl probable that a significant number of the
adult or breedmg females could be lost in the near;é ,ture. )

Between 1975 to 1989 there were nine cases|involving rhinoceros poaching in Johore,
Kelantan ‘and Selangor (Table 3) In all cases the skull or some parts of the rhinoceros car-
cass ar:d skeleton were recovered from the kxllmg s}es About 88% of the wortalily is mainly
due to poachers. A poacher brought to court in 1985 was convicted and finedt M$-40G:. This Tow
penalty imposed by the Court will not discoutage poachers who can risk the high reward of
between M320,000 to M330,000 for selling the rhinoceros horn on the black markei.

If we assume that the population remains onstant sinee 1975, then the motadity due to
po.aching is Y.4% of the cstimated population size, The number of illegal kills lq)ruv-ntk; i
significant part of the total population and this goul(l contribute to the present dectine of the
species. We hypothesize that the present popul.nllon could be serionsly threatened with extine-
tion if the current conservation problems remainjunchiccked. Based on the 1989 poaching
record, the mortality rate is 2.3%. This coupled with the long gestation period and calving in-
terval, the high rate of habitat destruction, and the fact that most of the animals are living in

isolated forests, means that the Sumatran rhine -u&s population could be extinet i 9% of it
present localitics by the year 2010,

MEDICAL PROBLEMS OF CAPTIVE bUMATRAN RHINOCEROS

A common and severe problem in wild Sumatran rllrnoceros are snare wounds, lmth cable and
nylon snares. In five reported cases, 60% were associated with cable snares and subsequent
exostosis. In Indonesia, 3 cases of cable snares were reported while a case of nylon snare was
reported from, Sabah. Two of the Sumatran rhinoceros with cable snare injuries died, one
from acute colictand the other from Klebsiella pneumonia. ‘The remaining one animal, a male
in Surabaya, still has a recurring problem of the affected foot. A male Sumatran rhinoceros
with previous cable snare injuries could not mate successfully. Frequent slipping of the
forelimbs during "‘rowing’ movement was observed. Duc to the timely crection of the peais
with a subsequent erection of th:: cornu on the body of the penis, any delay in mounting will
prevent a succes$ful intromission.

Another common foot problem is foot pad ulceration with underrunning of the sole and
subsequent excoriation. The cause of this is still unknown, but a tentative diugnosis of
11 viritis was suggested. Two cases of foot pad ulceration were observed in newiy acquired
wud caught Sumatran rhinoceros. Laceration of the foot pad is always related to crating and
paddock utilization.

I captivity, il was observed that the rapid vate of keedimizition av S has coe e
in hyperkeratinization and pyoderma. The main contributiing lactors are vas o b e
surfaces thorizontal and vertical) and nnd wallows, The availibilice of anee' e ae
resulted in severe irregular abrasion of the horns, Ex_essive wallowiag weo rouah w e e
king of the skin and coronary cracks of the hooves (Zainal Zahari 198%).

Sterile skin abscesses were observed in several animals, particolarty aficy jooevioss o
ministration of antibiotics and anabolic steroids. One abscess on the hind lini's o! . Suu ats
rhinoceros at Zoo Melaka was due to a puncture wound. Myiasis were chserved v hees e
in captive Sumatran rhinoceros.

Unilateral and bilateral corncal opacity were observed in several captie Sutivstian
rhinoceros. This problem was associated with traumatic causes, particolariy clust, <on-
taminated - wallows, - and cut forage stems. At Ragunan Zoo, the corneal opacily l\,l'ml?l ated
in ulcerdtion.and scarring of the cornea. 'Blindness was observed in a Sumatran rhindeeros

female at Zoo Melaka as a result of trauma during handling by plantation workers in an
estate.~'— g Ty l
NSATE S '
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, Ph mosis inwsubadult nuile was oh‘icwul at Zoo Melnka, T he probiem was aesoctded
with age. Observation of the condition showed a remurkable iImprovement e e armnal
matured.

Diarrhoea und associated enteritis v ere observed in captive rhinoceros. True death of the
animal due to a severe necrotizing enteritis and the isolation of Salmonctla bluckley from the
paddock provide a tentative diagnosis of Salmonellosis. Endoparasites were the olher cause f
diarrhoea. Strongyles, Strongvloides, and (rossocephalus spp were previously wenified.

PRESENT MANAGEMENT OPTION

. Intensive population management
. With all these population and habitat Q()ll‘;ll‘lllll\ on Sumatran vhinoceros conservation
discussed carlier, wh'n manapement options are available 1o secure the fuinre of this e
dangered species? Are these managenment options viable o overcome the threats anid pro
blems that could wipe oul most of the rhinoceros population in 10 to 20 years from now? We
believe that there is no simple answer {o this as with any wildlife problen). However, most
western zoo administrators, theoretical scientists, and modelers have strongly advocated cap-
tive breeding as an idcal model of intensive management, and this could be a viable solution
to the problems of endangered species (Soule and Wilcox 1980, du Toit et al 1986, Maguire ¢
al. 1987, Foose o1 al. 1987, However, their theoretical judpemenis for captive breeding are
highly subjective and prominently pre |udncc| npidnst certim aspect ol pestn nanagenei
options, : P

The DWWP anitiatives on a captive breedinp programme: for the subspecies ).
swmalrensis 1 PCeniinsular Malaysia started in 1985 (Mohd-Tajuddin 1986). The wildlife
authority in Indonesia entered into agrecements for captive breeding projects on the rhinaceros
with thes] Towlette Pabates, Popland, amd a cor o atinm ob Sacrncan soon o 1980 aad 1080
1‘(::;|ntc|1\'cly; In Habah, e captive breeding programeme Bepan o P3G for il
D.s. harrison.

irhiapo e

Stnee TUB-E o totd of 27 Saatran clunoceros weee canebit g 19 ool the hiving anea b
are kept o oht caplive baeliies tnesamiont the workd clabie Yot i of e vianneeron o
A2 of the worid captve povataton s lonid i Zoe M Lakin to e of the

.

rhonsenes g
feeated b Sopiiok . sabab: hoapunne Jon, Bopor, Surabaa, vad o baccamp s ae i, Ty

donesiag oo setec i aes, Vaneiand . oad Cineooees st Soon Faep

! Loy, BIS
Ve PCl'i-.‘-d Mo et Sooaeeranr rhelioceros e apbo, oo rtbegns o Tt
matertal tow sede the gpecies consers e The cotdbie Ve e e daning 1y KRR

tare prograrones e Madaeo ad dndoresin s LD veening see o Deld cnerendin
Peen reporie 4

As wiih the capiive veeeding of Gwe blac (e, Srccains vl Indian Wi
unicornis) thinoceroses b otherimodern and sophistheated voceiane 1977, Beeblor and Proh
FORT, Char et ol 9S4, owler 1956, Marashon o8 ol T980), we ahaerved that G St
rhinoceros breeding progrinnmes are facing stmiter difhicotties of high caprive mortadity
(Table §) and clinical management problems(Table 6) (Kloss and lang 1982, Zanal-Zahari ¢
al, 1989a & 1989b). Diseases accour ted for S0% of mortality, with 37.5% from post-capture
problems, and 12.5% due to accidents. The Indohesian-British hreeding cooperation and
Sabah had the highest mortality of 50% respectively, while the Peninsular Malaysia pro-
gramme encounteregl a 27% fatality, Comparatively, in North American and Euronean zoos.
hemolytic anemia has been reported in 17 black rhinoceros (Fowler 1986) and has claimed
saveral animuals, Stillhorn ealves aceounted for LK% of the 36 Dndinn rhineéron cajvis born
during 1956- 1975 (Lang 1977). Pneumonia, seplicemia, accidents, enteritis, sod cuthaniza-
tion have claimed mhny black rhinoceros worldwise (Maruska et al. 1986).

The present captive breeding pmgrammcs also suffer from a skewed sex ratio favouring
the capture of female rhinoceros which ‘wmunt for as much as 74% of the anumals caprared.
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Eighty percent of the captive population in Malaysia are females, with ouly oue poteutlallv
brg edmg pair established at Sepilok. Unpaired aqlmals are found at Surabaya and Bogor. In-
donesia and San Diego and Cincinnati, USA. Out of the five males located at Zoo Meluka,
Sepilok, Ragunan, Bogor, and Howletts, only two animals are considered good breeders.: At
the, Zoo. Melaka, the male is still immature, wln ¢ & male at Bogor Safwn Packe i suffering
(rom a pcnndnently dama@,ed forelimb. In other species (especially domestic aminals), it is
found that non-breeding females will evcntually suffer from the male-effect syndrome. where
they ultimately stop cy«.lmg and may become pe nanently uscless for breeding purposes. .

It is clear that over the last three years there have been sufficieni numbers of Lreestins
male and female Sumatran rhinoceros in captivity for aomagor breeding exeicise of the species
to have begun, provided the animals were optimall 7 distributed. It is sud comment upon the
sectarian sentiments that plague this project that .uch breeding has not vet started. Rather
than cooperation, individual bodies seem to be talking conservation on one liad while com-
peting on the other.

The present plan for the conservation of Sumatran rhinoceros envisages the establish-
-ment of mujor captive populations in North America and England in addition to South-east
Asia. Dietary and climatic changes, adaptation, and behavioral reformation are wiajor factors
that will determine the success of ex-sitn rhinaceros management in England and North
America, Conversely, the progeny born and bred.in the temperate zoos might not be suitable
for reintroduction into the thick and humid tropical rain forest in the future, A second
weakness of captive breeding in lemperate areas is the glaring lack of any guarantee that the
Sumatran rhinoceros will actually be readily and easily available for re-introduction program-
mes in the countries of origin. British and American institutions have entered into the pro-
aramme on a conservation basis, but in practical terms are treating the capture programme as
au animal acquiring project, where they measure their financial contribution against a
number of rhinpeeros, to be exporied. It would seem that much more could be done for real in-
situ conservation if the will was there. Apparently, the -caplive breeding programmes
elsewhere have diverted all resources from in-situ conservation of the Sumatran rhinoceros
population. At this stage when the Peninsular Malaysian average trapping cost is abou:
US52,000 per rhunocerus, the actuai costs of the British and Amesican progianumes in In-
donesia were exorbitant, ranging from US$150, 000 to US$200,000 per animal exported (o
their zoos. About 30% of this amount has gone into a conservation fund for wi-sife. Surmatran
rhinoceros management. However, the wild populations remain neglected and uwiiitended by
iy of those institutions.

i is safe to sta at captive breeding within the rhinoceros producing countiies siatis a
It is safe to state that captive breeding within the rhinoceros prod ¥ '

better chanee in terms of its lony-term viability than those managenient progt v o coed
out elsewhiere in the world. Howuver. given the aigh rate of fatality toaoorevenr o w0
1961), and the recent trapping fatalities and capuve mortldity doe o aen o o b

11.1% und 50% respectively, it could take us less than S0 yeuwrs o xivrmate e » b

[T YR

rl.nocerds population in the world while implementing the imeasive muage e pxuu.ua:.
nres. ihis situation is compounded by inadequate nnowicdge of ihe captice booeding ai
rianagemnent of the Sumatran rhinoceros. Cur conservation objecuves conl.. i
agefeated, and the future gencration could accuse us of accelerating the process of ox
Such is the reality based on the dismal results of the present captive progricnnas: the ¢ hdcs
were riphtin questioning the whole captive breeding programme.

O a large-scale, intensive management of the rhinoceros requires a Lirge area with ade-
quate hasic facilities. However, in many zoos large space for the animal is a lusury and a cost-
ly investment, Unlike the white, black, or Indian rhinoceros which are social animals, the
Sumat;an rhinoceros is always solxtary in its natural environment, In captivity, at Zoo
Melaka, 8 rhinoceroses are separated in mdmdual compounds and night stalls. A female,
Rima, was known to be extremely fierce and aggressive in behaviour towards other animals

|
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during her pregnancy. On one occasion a female (Jeram) that was in heat s released o @
male’s (Napangga) paddock for mating purposes. A cow-calf pair (Rima and Minah) v,
. allowed to'share a common paddock and two night stalls for more than two years.

-+ The overused outdoor compound suffered crosion during a wel period which canged s
expostre of many sharp and angular stones znd other objects which were harnidul 10 1he
rhinoceros. It was also observed that during this period pathogenic bacteria flourished which
could cause serious threat to the animals in captivity. When these conditions prevailed. the
outdoor paddock was treated and left unused until the soil analysis showed negative presesc
.of the pathogens. Durmg that time the ammals were confined to their indoor stalls.

Accordingly, in order to breed a founder population of 20 animals there rnist be a system
of at least 30-40 paddocks and night stalls to accommodate breeding femalus and cor - 'f
pairs. It is clear that most zoological gardens will not be able to provide sufficicnt spu.. o
- meet these stringent conditions.- |

Good knowledge of the breeding and clinical management of the endanezicd spec s,
and a team of dedicated scientists and field workers are prerequisites before embarkin: on
propagation plans on a larger and intensive scale for the Sumatran rhinocerps. However =ap
live management amd propagadion of the species iv hindered by the seareity of informal rnon
this endungered species. We also observed certain disparity in the presenst breediv
rangements-in Malavaia, Indonesia, England, and North Amenica. Technicatc | the bro i

- progrvmmes appear comprehensive on paper, bat in practice they e more on Leeond hee oo
are evolving individually in different directions. This is maeinly due to difficeiies in o1
ministration and financial and political pressurcs. 'I‘huw human-related problems have oo
dictated our decisions and could jeopardise the conservation values of the capive breodny
programme. For instance, when Zoo Mel: lkd officially or unofficially offered to hast se enticte
for a long-term cooperative research on reproductive biology. behavior, and imanageiney
there was no institution willing to accept the proposal. However, there are conserva.iosisis
who wolld receive the research proposition if only Zoo Melaka played a non-functional role in
the coof)eration Realising that we nced to develop our skills and experience to an adequare
level in handling and preserving this specxes, we have had to train and educate ouvrselves o
. meet these necds. ‘

lmgllfferent attitudes and the lack of commitment of ficld workers has resulted in poor
husbanglary of the Sumatran rhinoceros {at certain captive facilities (Mohd-Tajuddin and
Zainal-Zahari 1987, Zainal-Zahari 1988,:Zainal-Zahari et al. 1989). Such poorly managed
animals are useless for brecding purposeg. and the captive propagation nrocrame ron be
defeated in e bong-run.

i
PROPOSED SOLUTIONS

Poaching control
Poaching in Malavsia can be considered as a silent force that seriously threatens ovr wil Thie
populations. This problem has kept the rhinoceros population low for many decades, ©n oF
SO0 cases ef witdlife act infringement in L08R, about 25%0 were pocching-related prel
oo vanson . ypeos o oaiale We hpve obersed vy oncane e that vooe e o
Py poschers tor trappge s8c s have senously coppled ebephants ipger, cnd doancoeoe
Ve wrany sute i the ey hands kil too aee bopoecices wndhife koo st
Rlanoveras, sebubane aod serose bave beay repostod Bl by sdepad frsater, Goomnne e
Sy, meimbers of the vithogens” anxtiiary securily unit (BECA) went one wilihile shoos ooy
sprees on the pretense of cmorcemens of security liv . 10w estimoted it more v Hpt
puns gre issuasd 1o RELA members wiv ace mostiy heing tn UCre vibiages ’

it elfens o control poaching, Nepal mobilized 50U srmed solaiers to guaed the bedgn
rhinoceros b the Chitwan Nationad Park. The resnit of this massive protection ae soooer
whetming thai the rhinoceros poputation grew from 166 in 1966 10 375 in eight vears (Martin

1984). Efforis wi cantrofling poachers necessitate the servier of several teamn ef v perienend,
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rcsponsxblc and well trained stalf and good vehicles and equipment. This can be a c,xpumv

‘excercise, but.in'a_ “long term it will increase, ghe security for the rhinoceros in the wild.

Establishing good rapport with villagers can ! I 1p the enforcement officers in gaining reliable

" information on-the poachers. We recommend, that:for any solved poaching cases, financial in-

-high work productmty . ) lrw.

centives for the enforcement officers and infor ers must be provided to encourage then to

I

.- - n . . - »f . -

Seml(mtensive management ' l ’

Semi-intensive management of the white rhmoceros (Ceratotherium sintum) has proven to be
a useful management opt:on in South Africa (Owen-Smith 1973). In 1965, the 480 sq km Um-

folozi Game Reserve was Icm.cd with five strands of heavy duty lift cable supported by heavy

‘duty posts The extenswe fenced wildlife reserve is also protected against poachers, and the

“:white thinoceros is allowed to range freely in thé enclosed habitat. In 1960, the aerial survey
:-r-produccd a total estimate of 705 white rhinoceros. Five years after the fencing, in 1970, there

was'a, 250% population increase to 1,764 whife rhinoceros in the enclosed reserve. From
1969-71, the . Umfolozi white rhmoceros popullatxon was increasing at 9.5% per annum
(Owen Smith 1983) However, this rapid increase in the white rhinoceros population can

scause dam.lge to.the habitat, or the population cbuld crash due to habitat and population fac-
pares Culhng of the whxte rhinoceros populauod was proposed (Owen-Smith 1983) and was

carried out in order.to preserve the habitat and the population.

Considering population and habitat constraints, plus the solitary behavior of (he
Sumatran rhinoceros, both captive management and habitat maunipulation principles can be
combined where the rhinoceros can be managed in a semi-intensive state in its natural eu-
vironment. Minimal disruption of its so::ial behaviour:) pattern must be strived for at all times
during the implementation of the semi-intensive breeding programme. The DWNP will -
itiate a semi-ihtensive breeding programme at this 400 heetare Sungai Dusun Wildlife Reserve
beginning 1990. Night stalls with spacious outdeor compounds for brecding and an enclosed
natural habitat, plus a rescarch facility and stalf quarters are under construction at Suugai
Dusun. This facility could accommodate 10 breeding animals, and there is cnough rcom for
future expansion. The breeding of the Sumatmp rhinoceros at Sungai Dusun will be ciosely
momtored However, the results of the programme can only be realised in the next 10-20 years
time.

A constant supply of a large amount of forage to support a large population'of the
animals is required in this situation. In captivity, the rhinoceros are known to cunsume bet-
ween 30-40 kg of foliage per day. Preferred are young leaves and sclected folizge 30 ¢m from
the tip of the shoot (Zainal-Zahari ¢f al. 1989). In its natural environment, the Sumatran
rhinoceros is a destructive and sometimes w:xsieful feeder. Saplings are usuadly breken al
about two fect from the ground and the animal selectively feeds or rejects the foliage. In the
semi-intensive situation at Sungai Dusun, the feeding cannot depend vn the saplings available
in the enclosed area. Feeding could easily destroy”the entire enclosed habitat within a few
montls. Thus, the rhinoceros must be fed daily prior to release in the enclosed habitat in
order to avoid unnecessary damage to the LlllllL arca. Cultivation of lood plants such as

\Maca “anga Spp. Ficus spp, and Artocarpus spp and fruits such as papaya and Mangifera spp

is nécessary in the cut-and- c'lrry feeding system ét Sungai Dusun.

Hahitat mnnagement : manipulation and modification

A+ -ording to Teague and Decker (1979), viable wildlife populations result from a sufficient
ity and quallty of food, cover, and other special requirements. appropri«iety inte sper-

sed. The provision, maintenance, or improvement of these habitat ingrediems is essential o

the health of the population. Habitat modification tecinigues bave beer docimentzd o

essential management tools o impreve the habitat quality for waldlite ~ael s deer .~'u‘.

migratory waterfowl in North Ancerics. In Ujung Kalon Wabire Reserve, Lo i Indlonea,
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‘Schenkel and Schenkel-Hulliger (1978) studied habitat modification to improve growth o! the
Javan rhinoceros food plants. In Malaysia, the DWNP has experimented with habitat im-
~provement for the seladang (Bos garrus) populations in Ulu Lepar and Taman Negara. At the
‘seladang captlve breeding centre in'Jenderak, Pahang, food plots are maintained 1o provide
suppb:mental forage for the animals:
"+t i1t hds beén documented that in old secondary forest, not severely damaged by logging ac-
'? :tlv1ty there is abundant secondary browse for seladang and elephants (Conry 1681, Olivier
' 1978) Strickland (1967) found that the food plants in the regenerated forest of Sungai Dusun
' canssupport a population of 4-6 animals. In Endau-Rompin, Flynn (1983) observed that in
X tcrms of canopy cover, the rhinoceros preferred old forest gap succession and some new pap
" and riverine areas for browsing. Feeding sites near stream bottoms and lower slopes mad: u p
. 60% and 35% respectively of the total feeding sites. In climax forest such as in Tanua Neeo =
“and the Krau-Game Reserve, forest-gaps can be created by breaking the closed forest cano
The gap will increase sunlight intensity and will encourage dormant sceds to perminate o
3 suppressed seedlings to grow. There will be abundant emergence of secondary growth in fue
area. The'saplings from the secondary growth are the main source of food for the free rangi.;
. rhinoceros. Thus creating several well distributed gaps in the climax forest can enhance ite
,c]\_i’dntilj" ti:tidvqu’ulity of foad resources for thie Sumatran rhinoceros,

v

l‘rnmlocatlon and stocking |

il ranslocation and stocking of wildlife species into their former ranges have long hees prcti-

‘vd in wildlife management. Between 1984-85, the greater onc-horned rhinveeros v
r.msplmgmd from Assam and Chitwan, Nepal to Dudhwa National Park, in nocth centeal ln
‘lia (Singh 1984, Sale 1986, Sale and Samar 1987). Of the nine rhinoceros translocated 10
-Judhwa National Park, 77.7% (seven ummals) survived. The cxercise resulted in the develon-
mcnt of waluable techniques in capture ahd handling of the Indian rhinoceras {Sale wd
Voodfor: (11 1931). Excess white rhinoceros have been translocated from Soutv Afica. and
ove u\l]mpulnlmn\ huve been re-establishe din their former ranges (Owen-Smith 19773),

We luummvnd the transtocation of the Sumatran rhinoceros from threstened habite
to other protected reserves such as Faman Negara and Krau Game Reserve, l‘.dhmp Animals
in unsecered areas can bhe released into these protected reserves to infuse new bleod and §
crease br’;.z,dlm, potentixl in the natural enviroument of the specics. This pro gram can o
hand in hand with the present captive brev.(lmp plan for the species. Surplus females: maes
irom the 'm,c('mg centre can be nmm-dmlclv transplanted into Taman Negara and the Krau
Game Reserve.

IMMEDIATE kCTmN NEEDED
|

1. Serious atlention should be given to centering the Sumatran rhinoceros captive

- breeding programme within South-cast Asia whiere the present wild population of

the species stitl survives and where the future reintroduction will take plae.

Technical advantages of breeding animals in the USA and UK arc somewiialt

nullified by the climatic and transport factors as well as by the uncertzinty that the

L animals bred here will be available and adaptable to South-east Asiar. couditions.
i The authorities responsible for rhinoceros conservation should seek funds from
local and ofher international bodies with no vested int: rest in the species other than

A a desire for4ts long term in-sitn survival.

o oo Welaka et e supported to repch it ball potentinl in the seseadch and eaptie
managerent ol the Sumatran rhinoceros. A team of full-line rescarchers must be
commissioned to conduct detailed investigation on the reproductive biology,
genetics, husbandry, clinical pathology, and applied biotechnology of captive

. breeding ol the Sumatran rhinoceros. Other research institutions sud iaterasted



.. parties.should be invited to parucxpa‘e in.this_concerted effort to conserve the eni-
dangered species in this region. y ..

i 3, The high rate-of; trapping and captiv mortallm.s deserves scrious consideration m
any future. attempt for ex-situ rhinoceros management. Biologists and wildiife
managers who are involved in the rhinoceros management must be willing to share

g information to improve trapping,, Handling, and husbaudry techniques. Such

#+7+ knowledge of the Sumatran rhinoceros must be documented to become an ac-
cepted stangafd procedure for any captlve breedmg facility.
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