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Introduction 
Sabah is one of tlie two Malaysian Stales located north of the island of Borneo. The other 
Malaysian State is Sarawak situated in the western part of Borneo. The other political 
boundaries are Kalimantan. Indonesia in rhe east and the tiny Brunei Sultanate in the west, 
sandwiched between Sabah and Sarawak. 

Sabah covers an area of approximately 73713 square km. A total of about 3.6 million 
hectares of land is under Permanent Forest Estate (Anon, IWI),  245000 hectares and 
503000 hectares constitute Parks and Plantation Forest respectively (Anon, 1991). Urildlife 
Reserve takes up about 133000 hectares while 30000 hectares is under Wildlife Sanctuary. 

Sabah has such a diverse fauna population. Yasunia arid Andau (1999) indicated that 
there is about 189 species of land mammals. There are :rho~~r 540 species of birds 
representing over 60 families (Sale 8: Andau, 1994). Sabah is also home to many species 
of snakes, non-marine turtles, tortoises, lizards, frogs, toads and insects (Anon, 1998, lnger 
& Stuebing, 1989) and aquatic mammals (Yasuma 8: Andau, 1999). 

Sabah is home to tlirrc I;rrge herbivores, the :1nd criticillly cndangcrcd Su~nntr:rn 
rhinoceros (Dicerorhitlus sirt~~arretlsi.r hurrissotli). Asian elephants (Elepiias n~uxitnus) and 
Tembadau (Bos javanicus). The conservation of Sumatran rhino is undoubtedly the most 
important and challengirig in our time. The main constraints affecting this species are its 
critical small population, habitat loss :rr~d poaching. 

The Sumatran rhino in Borneo is a subspecies and confincd to Sabah. There is no 
report of their presence in Kalimantan, S;~mwak or Brunei. Presently there are probably 
lcss than 30 individuals i n  the wild (Ambu, 1995) ancl two in captivity. The other subspecies, 
Dicerorllincr,~ srrtirotretl,vi.r .srlnratreruis, arc found in the island of'sumatra, Irldonesia :~rltl 

in Peninsular Malaysia 

Distribution of Sumatran rhino in Rorneo 
A totnl of I0 r l ~ i ~ ~ o s  werc c:lptured fro111 (Ile Kin:rhat:~ngan, St~k:~u :~ritl L;II-I;ILI Datu areas 01. 
Sabah (Bosi. 2001). Out of these ten individuals, eight were m:iles. One was collared and 
released in Tabin Xildlife Reserve (Bosi, 1996). Only one pair is left at Sepilok Rhino 
Breeding Centcr. A femnlt was shot tlc:rd in M:u-ch 2001 at the Kalabakari Forest Reserve, 
north of' thc KalirnnntanlSirbriI~ horder. 
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Dicerorl~it~uss~rt~~orret~sis has been recorded throughout Borneo (Mjoberg. 1999; Shelford, 
1999) but irifor~natio~i gathered l'ronl previous surveys coritlucted l>y (he Wildlife Ijcpart- 
ment (Ambu, 1995) and other (Davies 6: Payr~e. 1982) indicated that this species is mainly 
confined to the lowland forest along the Kinabatangan and Segama Rivers in Sabah. They 
were also observed in Danum Valley conservation area in 1985 and Maliau Basin 
conservation area in 1988 (AIIOII, 1988). Bennett et ill.. (1995) reported of the lust rhino 
been killed by the people in the Sipitang district. 

There are recent surveys that confirmed their presence in Tabin Wildlife Reserve 
(Kilbourn, per. com.. Bosi 2000 unpublished), Gunung Rrua Forest Reserve and Kalebakan 
Forest lieserve (Malim et nl,, 1999) and tlic Lower Kinabatnrlgan Wildlil'e Sanct~~ilry, Sukau 
(Steplien, per, corn..). There arc only siglitings of rhino heen noted at 'l'abin Wiltllif'c Re- 
serve (David, per. corn.,) and Danum Valley conservation area (Gideor~, per. co~n.,).  

Some Important Aspects of' Sumatran Rhino Ecology 
Sumatran rhinos arc solitary animals exccpt for the females with young calves. They are 
browser and consume about 331 plants co~nprising more than 147 species and 48 plant 
families (Flynn, 108 1 as cited in L)avies 6r I'ayne. 1982). Abou~759h o f t l ~ e  plant consumed 
is mature leaves and 20% small stems, and some fallen fruits. 

Van Strien (1985) stated that males have larger home range of more than 30 km 
square and adult females, about 7-5 km square. Females with calves have smaller home 
range. T l ~ e i ~ .  existcncc is focuscd on finding food, visi~s to saltlicks and mud volc,mo for 
their mineral requirement and propagation (Van Strien, 1985). 

Sumatran rhinos are shy and illusive animals. fleeing deep into the most remote part 
of the forest when human activities are nearby (Davies 8: Payne, 1981). They are however. 
quickly tamed under captive n~:rr~:igcment. 

For large mammals such as thc Sum;itran rhinos, an area of' at least 6000 square kln 
of contiguous rainforest is required to sustain a viable population of about 200 individuals 
@avies & Payne, 1982). 

Conservation organizations working on Sunlatran rhino 
The Wildlife Department of Suhirh is the responsible authority on wildlife. T l ~ c  departmen1 
is guided by tlie Wildlife Conscrva~ion Enactment 1997. The Sumirlran rhino is one of tlie 
nine species placed under Schedule One Part 1 of the said Enactment. Under this category 
of totally protected species, hunting, trapping and keeping of Sunlatran rhino is strictly 
prohibited. On co~lviction ofilrl offence relaling to this species is a tnandatory jail sentence 
of not lcss than six months itntl not more tll:rri five years. 

Prior to the establishment of the Wildlife Department Sabah, the Game Branch of 
the Forestry Department Sabah was the authority on wildlife. In 1985, there was an attempt 
to capture rind relocate some rhinos to United States for managed brecding (Anon, 1985a). 
Tlre colltroversy Icd 10 tlic form;ltion of tllc S;~hali Iiliino and Wildlife Conscrv:rtion 
Committee (SRWCC) hy the Statc government. The govcrnmcnt then was in fnvor of 
undertaking the capture and breeding in Sabah. Several forest reserves were surveyed and 
followed by c;~pturi~ig of doomed rhinos, ancl moving thcm to Scpilok for that purpose. In 
1988, [llc Gamc I3rancli ancl SI(WCC niergctl I t ]  fornr ~ i ~ c  Wildlife Ilcp:~rt~ncnt S;rbuIi. 
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The Wildlife Department has undertaken several surveys on Su~natran rhinos. Others 
research ancl survey works wcrc conducted by thc World Wildlife Fund for Nature (WWF) 
and tile Wildlili. Conservatio~~ Society (WCS ). The conserv:~tion of this species was boosted 
with funding for about US41 1000.00 received from the GEF-UNDP Rhino Project Ma- 
laysia from 1995 to 1998 (Anon. 1995b). 

SOS Rhino in Sabah 
The completion of the GEF-UNDP Rhino lJroject Malaysia is followed by the extension 
of SOS Khino (Save Our Sumatran Rhino) to Sabah in November 7000. SOS Rhino is a 
US-based conservation organization that focuses its resources and expertise on the critically 
endangered Surna~ran rhinoceroses, particularly in Sabah. 

Dr. Niul Schaffer. a renowned veterinarian specializing in rhino reproduction, is the 
founder arid President of SOS Rhino. The Chairman is Dima Elissa. a successful audio- 
visual producer in the United States. SOS Rhino has appointed US-trained veterinarian. 
Dr. Annelisn Kilbourn as its Field Scientist while a local wildlife veterinarian, Dr. Edwin 
Bosi the I'rograni Officer. 

Both Dr, Kilbourn and Dr. Bosi arc responsible for t l~c  recruitment ancl training of 
one local veterinarian and I:! field staffs to assist in the itr situ and e.1 sir14 conservation 
works at Tabin and Sepilok respectively. 

SOS Rhino has awarded a US1OOOO.OO research grant to a local Malaysian student 
to undertake a Masters in Sumatran rhino ecolog)~. He is currently enrolled in University 
Malaysia Sabah (UMS) under the supenlision of Associate Professor Datin Dr. Maryati 
Mohamed and Dr. Edwin Bosi. His external supervisors are Dr. Nan Schaffer and Dr. 
Annelisa Kilbourn. SOS Rhino is pro\,iding a second p a n t  for similar program. 

in situ conservation and achievcrnc~lt 
Tabin Wildlife Reserve (TWR) covers an area of about 1200 square km. The Reserve is 
gradually engulfed by oil palm plantation. A small parcel of swampy land connccts the 
Reserve to Kulamba Wildlife Reserve (i~pprox. 30000 hectares) in the r~orthcast of 

TWII. There are at lei~st three rhinos in TWR based on a sighting in 1999, released 
o f  a collared rhino in 1993 and a recent evidence of fresh hoof prints at the core area in 
.lanu;~ry 2001. liesearcher has estimated th;~t the population of rhino in TWli is possihly in 
the region of nine individuals (Boonratana, per. corn.). The Wildlife Department's estimate 
is between 1 S to 20 individuals (Ambu, 1995). 

SOS Iil~ino h;~s i~~vcsrcd 20 pliotc)tr;~p c:lnieras for purpose of gct~irlg photographic 
evidence of the rhinos in TWII. Two ~C;III.IS co~npr.ising of 5 nlcn cnch ;~rc rlow workir)y ill 
TWR. to penetrate the deepest and remotest part of the Reserve, seeking evidence of rhinos 
via hoof prints. \valIows, browsing and marks on rrees. There will bc at lcast 15 cameras 
placed strategically throughout the Reserve. Team members will visit the sites on a 3- 
week cyclc to check on thc integrity of the cameras, collecting the films and reloading 
them. Tlic 3-utek cyclc  hat involvctl only ~ w o  rncmbers of the te;ln~ to undertake this t:lsk 
is meant not to frighten thc animals away from the area. S o  far the pictures taken hy ~hesc 
cameras are mostly of elephants. sambar deer. wild pigs and civets. 

The Wildlife Department has kindly allowed SOS Rhino to t:tkc over the rhino base 
camp 31 Tubin. 
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Ex sit14 conservation and achievement 
There is no record of breeding leading to birth of Sun~atran rhino in captivity. Breetling of 
Sumatnlr~ rhino naturally has been successful at Sepilolc (Bosi, 199hj. This success h:ls 
opened the window to other breeding successes in Cincinnati Zoo, USA, Sg. Dusun, West 
Malaysia and Way Kambas, Sumatra. 

SOS Rhino is working diligently to breed the last pair of rhino at Sepilok. Dr. Nan 
has for several occasions ultrasound the female (Geiogob) and collected semen from the 
male tTrl~!jung). Dr. Kilbourn has successfully joined the pair to breed. Blood collection 
for progesterone analysis is done twice a week to study the hormonal profile which is 
correlated to the behavior been studied at the same tirne. 

Dr. Nan has fount! some pathology in Gelogob while no spermatozoa has been 
detected l'rorn Tanjung as yct. Dr. Kilbourn finds that the estrus cyclc erratic boscd on 
blood progesterone profiic. However, natural mating is observed but other attempts have 
been unsuccessful. Currently, the estrus cycle has been determined vi:~ clear mucus vagi- 
nal discharge, and consistent with observation by Bosi (1 996) at 28-30 days. The animals 
will be joined again when she comes into estrus based on evidence of mucus discharge. 

Nature Tourism 
Dr. Nan and Dima have recently guided a group of special tourists to Sabah to see the 
rhinos in Sepilok. They had a chance to see Dr. Nan doing an ultrasound on Gelogob, and 
collection and evaluation of semen. Later in the night, they had an opportunity to listen to 
Dr. Nan's talk on challenges facing the ~ ~ ~ r v i v a l  of the Sumatran rhino. Although this trip 
is focuses on the rhino, the group was also brought to other places of interest such as the 
Kinabalu Parks, Sukau Rainforest and water rafting at Padas River. 

Discussion 
SOS Rhino will continuc to support and assist the wildlife departnler~t in the conservation 
of Sumatran rhino in Sabah. The recruitment of a new veterinarian for the ex sitli component, 
and provision of another student grant for research shows the commitment of SOS Rhino 
in this pro,iect. 

This is thc first attempt by any organization to ur~dertake inlcnsive and extensive 
survey of Sumatra~i rhinos in Tabin. SOS Rhino is deploying 12 persons fulltime to reach 
and survey the remotest p;~rt of the lieserve, and ;issis~cd by a fulltime researcher. SOS 
Rhino field staffs are also working as ear and eye of the Wildlife Department and Forestry 
Department by providing information on poachers and illegal logging activities. 

SOS l2hino is co~~fidcnt to hrectl rhc pair of rhino ;It Sepilok ilncl will work closely 
with the Iihino speci;~lisls in C i n c i ~ ~ ~ ~ : ~ t i  Zoo. Thc ficl[lwork is more risky, laborious and 
tedious. Our staffs have encountered poachers in the Reserve. Onc of our cameras has 
been stolen while a couple of others have been damaged by wild elephants. The finding of 
fresh hoof prints around the mud volcano in January 2001 is timely. 

Tlic dead of a female rhino near the Kalimant;ui/Sabah bortler in March 200 1 is a 
tragedy to the conscrv:~tic)n of this specics. There is ;I ncctl to quickly determine thc where 
about of the rhinos ant1 their number in Sabah. This will help in formulating rnanagcnlcrlt 
strategy for the species. I t  is \vithout doubt that protection of habitat and educating the 
people on the value of this species to the country are the immediate actions that need to be 
implerncntcd. 
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The areas along the Segama and Kuamut Rivers, the Maliau Basin and down south to the 
kalimantan1Sabah border arc reporled to have some rhinos. A rhino has also been reporccd 
in the Lower Kinabatangan Wildlifc Sanctuary. Therc is an urgent necd to undcrlake inten- 
sive surve) on these areas. This however, requires substantial manpower and funding. 

Conclusion 
The Sumatran rhino in Sabah is of global significance because of its critical population 
size. The extinction of this subspecies is not impossible. Malaysian in Sabah is therefore 
placed in such a difficult pcjsition and responsibility to protect and conserve the last 
population of Dicerorhiruis .srtttlatt-erlsis Iztrrrissoni. The international community is 
supporting this noble cause through AREAS, n pro,ject of WWF and SOS Rhino. We hope 
more organiz.ations and individuals will come forward to help SOS Rhino in terms of 
technical support, field and research equipment, arid donations. Our website is at 
www.sosrhino.org 

The breeding of the last pair must be intensified. It may not save the species but Inay 
help us to understand the biology of this species. Cinci~inali Zoo is waiting for a successful 
birth of its Sumatran rhino. Data and experience gathered from Cincinnati will be useful 10 

the other Sumatran rhino facilities. 
The death of a female rhino in March 2001 is a reminder that even at this modem 

time and when medicine is so advance, the rhino is still not safe. The protection of known 
rhino habitats is crucial and will involve more manpower and finance. 

Intensive surveys and research must be undertaken so that we know the population 
of rhinos within the habitats. This will facilitate the management and protection of the 
species. Educating the people on the value of Sumatran rhino and other wildlife is equally 
important. Nature tourism is increasingly impodant as revenue earner for the counwy. 
There is then cvery reason to consenle nature. 
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We report :I DNA-based method to estimate the minimum number of individuals in a 
popul;~tion of black rhinoceros, Diccpros hicorttis, in a reserve in southern Tanza11i;l. The 
number of individuals present in this pop~llation coulcl not be determined by conventional 
means for a number of reasons. In this pilot study. total genomic DNA was extracted from 
dung samples collected in the resenre and polymorphic microsatellite DNA loci were 
amplified using the Polymerase Chain Reaction. Although very low amounts of DNA 
were extracted, positive amplification products were obtained from 60% of the dung 
samples. For the remaining samples, plant inhibitors co-extracted with the rhinoceros DNA 
prevented the amplification of the microsatellite loci. Nine unique genotypes were observed 
using polymorphic black rhinoceros specific primers. Preliminary results suggcst that, 
although the technique is not as yet reproducible, i t  provides the basis for non-invasive and 
cost effective sampling of rare and endangered anim:tls i n  the wild. 

Counting Rhinos From Dung: A Method to Estimate the 
Minimum Number of Animals Present in a Protected Area 

Using Microsatellite DNA 
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