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INTRODUCTION

     2021: An anniversary of anniversaries 

All robust and enduring organisations undertake periodic retrospection, review, and renewal. 
In 1961, the Malayan Nature Society MNS did that, with the publication of the Society’s �rst 
Special Issue of the Malayan Nature Journal (MNJ), ‘Nature Conservation in Western 
Malaysia’, edited by the President, John Wyatt-Smith, forester, at  Forest Research Institute 
Malaysia (FRIM) and Paul Wycherley (botanist, at the Rubber Research Institute). In a 
Foreword, the editors listed �ve objectives: to be a champion of wildlife; to demonstrate to 
the general public how interesting and unique are Malaysian �ora and fauna; to record 
information garnered by an older generation; to welcome the interest in and devotion to 
science and natural history in schools and universities; and, lastly, to celebrate the 
21st anniversary of the Society’s foundation.

 1961 was also a milestone year for me. A�er two years at the Sarawak Museum 
(1956-58), a PhD at Birmingham based on research into Sarawak’s cave-dwelling edible-nest 
swi�lets, and a fellowship in Indonesia as ‘ahli burung walet’, awarded by Yayasan Siswa 
Lokantara, in March 1961 I was appointed Assistant Lecturer at the Department of Zoology in 
the new University of Malaya in Kuala Lumpur (as it was then known), in a recently 
established campus carved out of a former rubber plantation in Pantai Valley. I also made the 
once only payment for Life membership of MNS. At RM 150, this has proved a good bargain 
for me but, perhaps, a less bene�cial long-term �nancial deal for the Society.

 Six decades later, I was delighted to be given the chance to celebrate these anniversaries 
as guest editor of another Special Issue of MNJ. As an addition to the �ve objectives of 1961, 
I resolved to encourage contributions involving long-term studies at single localities, to test 
for all aspects of change over the intervening decades. Additionally, of course, in the passing 
years emerging digital technologies have revolutionised science, in the �eld and laboratory; 
the bene�ts of new statistical methods need to be demonstrated. �e internet has eliminated 
di�culties in communication within and between the scienti�c and conservation communities. 

 During the global Covid-19 pandemic lockdown, this temporary editorial role has 
given me the pleasant task of reviving contacts with former colleagues and students, and 
with others who have contributed to the science of nature conservation in Malaysia. �e 
sympathetic cooperation and skilled support of MNJ General Editor, Donovan Louis, has 
been invaluable. I am con�dent that the combined e�ort of authors and editors has delivered 
an equally strong account of research since 1961, and a robust review of the current state of 
nature conservation in modern Malaysia in 2021. Readers will, once again, �nd that older 
authors have passed on their life-time experience. Equally important are contributions by 
younger scientists, recent Masters or PhD graduates, whose leadership will inspire the next 
generation of Malaysian naturalists. Not neglected are the contingent of authors in mid-
career, whose achievements have added to current understanding of nature-conservation 
issues in Malaysia, and who have still more to give.

 �e opening paper is headed by MNS current President, Professor Dr. Ahmad 
Ismail, highlighting the predicament of the very small Malaysian population of a threatened 
bird, the Milky stork. �is is the �rst of a dozen contributions that demonstrate the variety 
and strength of nature-conservation research at Malaysian universities. Universiti Putra 
Malaysia (UPM) research on Milky stork introduces the topic of mangroves, an important 
habitat in Malaysia that has been the focus of attention at the Centre for Marine and Coastal 
Studies, Universiti Sains Malaysia (USM), Penang. Next, read how coastal �sheries and 
marine turtles have been protected in Sarawak by the massive deployment of ‘reef balls’, 
funded jointly by the State government and the private sector. 
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 �e subject matter then turns inland, with a thoughtful contribution on Malaysia’s 
wild cattle, by Datuk Dr J. Payne, head of BORA, the Borneo Rhino Team, with 
colleagues from Universiti Malaysia Sabah, as well as UPM Serdang. �e protection of 
Seladang Bos gaurus was one objective when Krau Game Reserve was gazetted in 1923; 
retired Prof. David J. Chivers has recapitulated the achievements of research into primates 
and other arboreal mammals at Krau, from 1968 onwards. Primate research in the 
Peninsula is followed by a reassuring review of the conservation status of Sabah’s gibbons 
Hylobates funereus by sta� of WWF(Malaysia) in Kota Kinabalu. �is is followed by 
retired, but still very active Emeritus Professor Dr Hoi-Sen Yong, Universiti Malaya (UM) 
and Academy of Sciences Malaysia, with a comprehensive review of research into ‘small 
mammals’, much of which he has led. Dr P. P. Heng submitted an intriguing bibliometric 
review of publications on snakes from the Institute for Medical Research (IMR). �e most 
productive author was the late, respected Dr Lim Boo Liat, honorary member of MNS, 
who died at the age of 94 in July 2020. Also while attached to IMR, Dr Illar Muul (a Covid 
casualty in 2020) pioneered canopy walkways in Malaysia, leading to wider initiatives to 
investigate this high arboreal habitat in tropical forests, comprehensively reviewed by 
Andrew Mitchell and Katherine Secoy. 

 Having been led into forest habitat, Dr K. M. Wong, former director of UM botanic 
garden, Rimba Ilmu, and colleagues review protected forest reserves in and around Kuala 
Lumpur, from the oldest and (now) smallest at Bukit Nanas, to the newest and largest, 
Selangor State Park.  On the western fringe of the latter, the UM Ulu Gombak Field Studies 
Centre (founded in 1965) has been the site of long-term mist-net sampling of understorey 
birds; results to 2020 are reviewed by UM graduate M. Rasul Abdul Halim and colleagues, 
with evidence of faunal changes due the progressive restoration of closed, high canopy forest 
a�er selective logging. Changes in mist-net catches in Malaysian montane forest over 14 years 
are attributed to climate change by authors Dr Soh, Dr Peh and others. �is contribution is 
followed by Dr Sofwan Badrud’din and Datuk Henry Barlow’s joint account of long-term 
moth-trapping at the Genting Tea Estate, on the Selangor/Pahang watershed. A day-�ying, 
but elusive lepidopteran is the topic of Dr Stephen Sutton and others, who plot the upland 
distribution of the Kinabalu birdwing Troides andromache in Borneo, and propose provisions 
for the right conditions to enhance opportunities for touristic encounter with this fabulous 
giant butter�y, artistically represented in the cover illustration by Rizo Leong.

 Progressing to other insects that also attract the tourist eye- and camera- 
Dr J. I. D. R. Furtado has drawn on his life-long interest in Odonata (dragon�ies and 
damsel�ies) to assess the conservation issues facing this  group of large, lively, colourful 
day-�ying predators with an amphibious life cycle. Forest streams and rivers are the 
connecting theme that links the comparison of genetically controlled in-breeding depression 
in Neram Dipterocarpus oblongifolius  by Dr K. M. Wong and colleagues.  �e in�uence of 
genetics on plant fertility is explored further among Malaysian bamboos, by Dr W. L. Goh 
and Dr Wong, her former supervisor. 

 �ere follows a section treating a highly important, and threatened topographical 
and nature conservation Malaysian habitat: karst limestone and caves. Dr Philip Piper and 
Lim Tze Tshen, M Phil. (Cambridge) in zooarchaeology, review and tabulate the astonishing 
discoveries at Niah Caves, Sarawak, since the �rst excavations were reported by Tom 
Harrisson in the 1961 Special Issue. Domiciled in Sarawak, speleologist James Han�eld 
Jones describes advances in cave survey. �is technical contribution is followed by 
Dr C. K. Lim with the head of a cave-owning family, Kebing Wan, demonstrating the 
science-based management of a valuable wildlife natural asset, the edible nests of 
Aerodramus fuciphagus occupying Salai cave, Baram, Sarawak. With the recommended 
harvesting regime, judicious management has increased the population of birds, while also 
providing an income from the harvest of their nests. �is contribution o�ers a memorable 
model of sustainable utilisation of a natural wildlife resource. 
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 �e second objective of 1961, still valid for MNS, was to demonstrate the value of 
wildlife to the public. In 2021, a recognised medium is the interactive experience with 
nature conservation. �e role of information signage is shown by the installation of the 
Beccari trail on Mt Matang, Sarawak, described by Datin Kit Pearce and Datin Val Mashman. 
�eir contribution is followed by Dr M. Saiful Mansor, of Universiti Kebangsaan Malaysia, 
and colleagues at the Institute of Biological Sciences, UM, describing the dramatic, but daily 
accessible wildlife experience of urban roosts of migratory Barn swallows Hirundo rustica. 
�e authors propose a Citizen Science project that would utilise the value of long-term 
monitoring of these birds in Malaysian towns, as indicators of environmental health. 

 Finally, to close this Special Issue, based on his long experience, Datuk Dr J. Payne 
reviews the disappointing history of conservation of Malaysia’s endangered large 
mammals from 1960-2020, and proposes a new approach. For the sake of future Malaysian 
naturalists, it will be a positive outcome of this Special Issue if this closing contribution 
arouses a constructive and regenerative debate within, and beyond, the 81-years-old 
Malaysian Nature Society. 

Gathorne, Earl of Cranbook  MA PhD, PBNS(K)1

1 lordcranbrook@greatglemhamfarms.co.uk
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Endangered wild cattle of Malaysia: 
Past, present and prospects

JOHN PAYNE1*, ABDUL HAMID AHMAD2, HASLIZA ABU HASSIM3,4, 
MOHD ZAMRI SAAD3, PUNIMIN ABDULLAH2 

and ZAINAL ZAHARI ZAINUDDIN1

 
Abstract : Malaysia has two native wild cattle species, the seladang or Malayan gaur 
(Bos gaurus hubbackii) in Peninsular Malaysia, and the Bornean banteng (Bos javanicus 
lowii), also known as tembadau, in Sabah, Malaysian Borneo. Having elements of both a 
grazing and browsing diet, neither species are adapted to live exclusively in closed-canopy 
rainforest.  Their post-Pleistocene distribution and survival are linked to areas of grassland 
and secondary growth created by farmers practicing swidden farming. With the gradual 
reduction in this type of farming and establishment of permanent plantation agriculture, 
however, the populations of both species have declined to a few small, separate herds living 
in forest reserves and Parks, and on a trajectory towards extinction. With current best-guess 
estimates of total numbers of 200 Malayan gaur and 350 Bornean banteng, scattered in 
small, isolated herds, active human interventions are needed in addition to preventing 
poaching. The two most important interventions suggested here are the establishment of 
managed grasslands on old logging roads and landing sites, and of a captive breeding 
programme that prioritises protocols to reduce inbreeding. Together with enhanced 
enforcement to curb poaching, recovery of Malayan gaur and Bornean banteng populations 
can become a reality, but action is a matter of urgency.

Keywords: Malaysia, wild cattle, in situ, ex situ, prospects

              INTRODUCTION

Malaysia has two wild cattle species: the seladang or Malayan gaur (Bos gaurus hubbackii) 
and the tembadau or Bornean banteng (Bos javanicus lowii). Sixty years ago, there was 
concern for the former in Peninsular Malaysia (Kitchener, 1961), and for the latter in Sabah 
(Burgess, 1961). Currently, both are drifting quietly to extinction (Khan, 2014; Sabah 
Wildlife Department, 2019). The populations of both species are now in the low hundreds 
of individuals, living in scattered, small herds (‘clusters’) that are surely already inbred, 
with loss of genetic variety. Furthermore, they remain constantly at risk of poaching (Zainol 
Abidin et al., 1991; Sabah Wildlife Department, 2019).

 There are several reasons for the current state of affairs. Firstly, wild cattle are 
hardly ever seen by anyone except hunters. Secondly, despite being genuine wild native 
species, they are typically viewed as ‘just’ wild cattle - animals that provide meat and  thus 
of less merit for human attention than tigers, rhinos, elephants and orangutans. Thirdly, 
the only practical way to obtain their meat is with high-powered firearms that are used by 
only a very small sector of society. Fourthly, they have no champions among civil society. 

Malayan Nature Journal 81st Anniversary Special Issue 2021: 27-34 
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Fifthly, these species are subjects to the shifting baseline syndrome, whereby, ‘In the 
absence of past information or experience with historical conditions, members of each new 
generation accept the situation in which they were raised as being normal’ (Soga & Gaston, 
2018). In this case, the existence of a few small herds of wild cattle has become accepted as 
‘normal’ whereas, in reality, this situation represents a dire emergency. Few people are even 
aware of their existence, and those that are do not realise that these are now the most 
endangered large land mammal species in Malaysia. This paper describes the past and 
present status of Malayan gaur and Bornean banteng, and discusses their future prospect.

Taxonomy and distribution
Matsubayashi et al. (2014) concluded that the three commonly accepted subspecies of 
banteng, B. javanicus birmanicus on mainland Asia, B. javanicus javanicus on Java and 
Bali, and B. javanicus lowi on Borneo, do not represent a single clade, and that Bornean 
banteng is instead genetically closer to the Malayan gaur. Furthermore, the Bornean 
banteng occurring in at least four locations in eastern Sabah are of pure strain, without 
hybridization with domestic cattle. Based on the complete mitochondrial genome of one 
Bornean banteng, Ishige et al. (2015) concluded that Bornean banteng and Malayan gaur 
diverged from a common ancestor approximately 5 million years ago, suggesting that with 
further study, Bornean banteng could possibly be regarded as a distinct species.

 Grey literature suggests that banteng (which would be B. javanicus birmanicus) 
were once present in Peninsular Malaysia but went extinct in the early 1950s. Hubback 
(reported in Chasen, 1940) thought that banteng were still present in Perlis and possibly 
Kedah. On the other hand, Trewheler (1925), reported the presence of banteng in southern 
Thailand but doubted that the species lived south of 6°50’N (near Hat Yai in Thailand), 
while Foendander (1952), who spent much time through the 1930s hunting large mammals, 
explicitly stated that banteng do not occur in Malaya. 

A note on buffaloes in Sarawak
In the 1890s, the Resident of the (then) Baram District, Sarawak, and indefatigable collector 
Charles Hose sent to the British Museum a mounted example of a buffalo that he believed 
was wild in the Miri-Baram area. The specimen was accordingly described by Lydekker 
(1898: 126) as a subspecies of the wild Indian buffalo (now Bos arnee) under the name 
Bos bubalis hosei, type locality 'Sarawak, Borneo'. Later, in his account of the mammals of 
Borneo, the long-serving (1925-1945) Curator of the Sarawak Museum, E. (Bill) Banks 
(1931), concluded that, on the contrary, all apparently wild buffalos in Sarawak were feral 
escapes. The notion that there was proof of an ancient, indigenous wild buffalo in Sarawak 
was revived by the distinguished palaeontologist G.H.R. von Koenigswald. He was invited 
to visit the Sarawak Museum's excavation site in the West mouth of Niah caves in 1958 and, 
on the spot, identified as buffalo, Bos bubalis, a fragment of a lower premolar and an 
unerupted upper molar from an undoubted Upper Pleistocene or early Holocene context 
(60-72 inches depth), making comparison with the indigenous prehistoric buffalo in Java, 
represented in the Upper Pleistocene terraces of the Solo river (Ngandong, Watualang etc.) 
and the Neolithic fauna of Sampung cave, Madiun (Koenigswald 1958). Re-considering 
Niah material, Medway (1960) and Hooijer (1963) concluded that the specimens were 
indeterminate, and could equally well be attributed to banteng Bos javanicus. In final 
judgements, Corbet & Hill (1992: 266) cited Bos b. hosei Lydekker 1898 merely as a 
'proposed' subspecific name of the domestic water buffalo Bubalus bubalis, 
and zooarchaeologists Piper & Rabett (2016, Table 25.5) listed all identified bovid 
remains among the Niah palaeofauna as banteng, Bos cf. javanicus (see Piper & Lim, 2021 
This issue). 
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The past
To plan for the future, we first need to look to the past. In a monumental 60-page treatise, 
Wharton (1968) highlighted clearly that humans and all wild cattle species and sub-species in 
Southeast Asia have had a close relationship over the past 14,000 years, particularly in 
association with the deliberate use of fire by people. While the regions now populated by 
Malayan gaur and Bornean banteng consist of mainly closed-canopy tropical rainforest, both 
species historically thrived only in areas where native people practiced swidden agriculture. 
Also known as slash-and-burn, this farming method involves cutting down and burning of 
woody plants in a plot intended to be planted with food crops. When viewed over larger 
spatial and temporal scales, this system allowed the sustenance of adequate grasslands and 
patches of regenerating vegetation outside the closed canopy forests, where herds of wild 
cattle could graze, survive and breed. 

 For three radio-collared Malayan gaur, it was estimated that the home range was 
approximately 30 km2 for a yearling male, 52 km2 for a yearling female, and 137 km2 for an 
adult male, with physiographical features such as mineral licks, rivers, forest clearings and 
agricultural fringe influencing home range size and shape (Conry, 1989). Areas within 500 m 
of an agricultural fringe or major rivers, and below 61 m elevation, were favoured by the gaur. 

 Until recent times regarded as a major environmental threat, due to human numbers 
exceeding the carrying capacity of this system (Russell, 1988), swidden agriculture is now 
very much less practiced, at least in Malaysia, leading to a declining extent of grassland and 
young secondary plant growth. In tandem, wild cattle herds have become fewer, smaller and 
isolated, and easily hunted to local extinction. None of the three currently recognized 
Southeast Asian wild cattle species, gaur, banteng and kouprey (Bos sauveli), is a closed-
canopy forest specialist. The third is now extinct, with the death of the last remaining 
kouprey occurring in the early 1980s (Timmins et al., 2016). 

 Hubback (1937) thought that the Malayan gaur was already endangered by human 
activities. Foendander (1952), based mainly on his hunting experiences during the 1930s, 
indicated that Malayan gaur populated about 20% of Malaya’s land at that time. He also 
believed that the expansion of plantations throughout Malaya in the first half of the twentieth 
century was not a threat to this species. Foendander (1952) wrote: ‘at the rate seladang are 
legally shot annually, there is absolutely no fear of the species being exterminated … damage 
in agricultural areas by seladang is not severe … the manager of Sungai Tekal Oil Palm 
Estate installed an electric fence on 15 July 1938’ (in order to keep out seladang). Whether or 
not Foendander’s view was realistic at that time, he did not anticipate the subsequent 
onslaught following a massive increase in the human population, the advent of chainsaws 
and bulldozers to clear vast forest areas, along with much wider availability of firearms, and 
the use of toxic chemicals to control plantation weeds on which the gaur fed. Within a 
decade, Kitchener (1961) stated bleakly, of the seladang herd near the headquarter of the 
National Park in Malaysia: ’these animals run the gauntlet of numerous shotguns loaded with 
home-made slugs. Many never complete their journey; others arrive with fresh open wounds, 
while others, unable to keep up with the herd … fall easy victims to tigers or collapse on the 
jungle floor... this [referring to the whole of Malaya] can only result in further decimation of 
their already depleted numbers and eventually their complete extinction unless new Game 
Reserves are chosen … after very careful study of the habit and range of the animals to be 
preserved, and adequate clearings provided to retain them within the chosen boundaries’. 
 
 Burgess (1961), writing on banteng in North Borneo, was more optimistic but noted: 
‘there is no doubt that considerable illicit slaughter of banteng takes place .. in the 
immediately post-war years banteng meat was shipped from Tungku in Darvel Bay 
(the south-eastern fringe of what is now Tabin Wildlife Reserve) in specially constructed 
refrigerated launches. 
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 Lack of information other than anecdotes makes it difficult to estimate the population 
of Bornean banteng in Sabah before recent times. Reports between the late 19th and early 
20th centuries, indicated that banteng were present wherever swidden farming was practiced 
(Davies & Payne, 1982). However, after World War II, hunting with firearms increased, and 
the population of banteng started to decline. Widespread commercial logging took place in 
the approximately 1,000 sq km alluvial Kinabatangan floodplain of Sabah in the 1950s-70s, 
with logs removed to the main river by streams and temporary railways and canals (Ibbotson, 
2014). Bornean banteng were  abundant in these areas at that period (Augustine Tuuga, 
personal communication), but had been totally wiped out from the area through hunting by 
1980. In 1982, it was estimated that the population of Bornean banteng in Sabah was 
between 300-550 individuals (Davies & Payne, 1982). A survey in eastern Sabah in 1997 
found only 20 tracks of banteng (Boonratana, 1997). Currently, fewer than 350 Bornean 
banteng might exist in Sabah (Sabah Wildlife Department, 2019).  Despite the fact that the 
species is listed in Schedule 1 as ‘Totally Protected’, repeated evidence of banteng hunting 
(carcasses, police reports, photographic evidence, and firsthand accounts by government 
staff) no convictions have been made to-date (Sabah Wildlife Department, 2019).
  
 In Peninsular Malaysia, Yusof (1981) reported approximately 400 Malayan gaur 
(seladang) in 1977, and 472 in 1981. One of those estimates must be in error. The species was 
certainly declining markedly with the conversion of forests to agriculture during the 1970s, 
especially in Pahang. For example, of the estimated 96 Malayan gaur present in Ulu Lepar 
before 1980 (Khan, 2014), the same author estimated 20 present in 2014. In fact, the species 
had disappeared entirely from Ulu Lepar by 1995 (PERHILITAN staff, pers. comm.). Later, 
Khan (2016) estimated a total of 200 Malayan gaur in Peninsular Malaysia.

The present
In essence, Kitchener (1961) was right, including the need for ‘clearings’ to provide seladang 
with food. Unfortunately, no new Game Reserve was established after 1961 in Peninsular 
Malaysia, while some existing reserves were excised (Kathirithamby-Wells, 2005, p. 289).  
Now, we can be grateful that neither species of wild cattle in Malaysia is extinct, but there is 
an urgent need to actively reverse the trajectory before it is too late.

 To our knowledge, all locations containing wild cattle in Malaysia are either Forest 
Reserves or protected areas. The Department of Wildlife and National Parks Malaysia 
(PERHILITAN, 2017) indicated that, after year 2000, Malayan gaur remain widespread, but 
it is likely that the last few herds now occupy less than 0.1% of the Peninsular Malaysian land 
area. Unpublished information suggests that gaur might now exist as breeding herds in only 
five areas in Malaysia, with very small numbers in perhaps six to eight other sites, all widely 
separate from each other. Even approximate numbers of individuals are unknown for all sites. 
  
 A small number of Javan banteng were introduced in Taman Negara (PERHILITAN, 
2017; PERHILITAN staff, pers. comm.), but further reports are unavailable.

 The Bornean Banteng Action Plan for Sabah 2019-2028 (Sabah Wildlife Department, 
2018) indicated fifteen separate locations supporting this species, with fewer than 400 
individuals in total. Apart from one small cluster in the Sarawak and Brunei border area 
(Phillipps & Phillipps, 2018), elsewhere the Bornean banteng exists in a few scattered sites 
in the Kalimantan provinces.

 It is no longer appropriate to say that Malayan gaur and Bornean banteng are 
threatened solely by habitat loss and poaching. Both species are threatened by a similar set of 
circumstances to those that led to the extinction of the Sumatran rhino in Malaysia, namely: 
isolation of small clusters of individuals that no longer represent a viable population; 
(inferred) inbreeding; birth rate too low to initiate a recovery in numbers; and ‘boiling frog’  
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syndrome, whereby humans are unable to be aware of or react to fatal threats that arise and 
destroy gradually and slowly. The issue at hand is to avoid a repeat of the Sumatran rhino 
story, and to decide how to build up and sustain meta-populations of sufficient genetic 
diversity and birth rate.
 
 The former mosaics of grassland, scrub, regenerating forest and closed canopy forest 
patches used for shade and refuge will in the future be extremely limited to a few scattered 
locations. Gardner et al. (2019) identified eight species as the commonest food plants of 
Bornean banteng in five sites in Sabah, with only one being a grass, unlike our own 
observations in Tabin Wildlife Reserve, where grasses represented the most favoured food 
class. Lim et al. (2019) correctly identified soil type as the most important spatial variable 
out of the eleven variables analysed in their habitat suitability model for Bornean banteng, 
but they did not investigate presence of favoured banteng food plants as a variable. Heavy 
logging of natural forests can to some extent mimic the habitat mosaic created by swidden 
farming but, due to its already devastating impact, forest clearance is not recommended 
under any circumstances. The repeated timber-mining type of logging, seen from the 1960s 
to present, has utterly altered the climax rainforest plant and animal composition in Malaysia. 
Apart from that, repeated observations, made prior to the last major loss of forests formerly 
inhabited by Malayan gaur and Bornean banteng, indicate strongly that these bovids visited 
natural ‘salt licks’ to obtain minerals otherwise insufficient in their diet (Hubback, 1937; 
Foendander, 1952; Khan, 2014). Thus, developing or maintaining pastures will be a 
necessary basis to provide feeding habitat but, without natural or artificial mineral 
supplements, likely to be an insufficient means to sustain breeding herds of either species.

 Writing on seladang, Hislop (1961) noted: ‘The well-known herd which frequents 
Kuala Tahan, and which remains in the vicinity for periods of up to a month or more, has 
been known to contain as many as twenty-four head, although usually fewer. This herd is 
prolific and calves numerous, but the number of mature animals in the herd never seems to 
increase in proportion to calves produced, and it is possible that casualties to the youngsters 
are relatively high. It would seem reasonable to assume that young bulls not yet strong 
enough to compete with the master for leadership of the herd may break away with a few 
cows to form the nucleus of a new herd. If this were so a gradual increase in population 
would result, but there is no evidence to show that new herds are in fact being formed.’ 

 A similar syndrome has been noted by the authors of this paper in recent years with 
Bornean banteng in Sabah, whereby calves are born into every herd annually (except in 
2020), but herd size remains the same. This suggests that either poachers are cleverly limiting 
their activities to maintain consistency in herd size, or pythons favour the calves as food, or 
there are natural factors limiting herd growth, such as food quality, food quantity or essential 
mineral availability, either constantly or seasonally. 

The prospects
In terms of possible interventions to prevent extinction, Malaysia’s wild cattle species have 
potential advantages. Notably, their diet of invasive and successional plants in damaged 
forests and deforested sites is easily duplicated in a variety of circumstances, and they are 
natural herd-dwellers. Prospectively therefore, they are easier than the doomed Sumatran 
rhino to manage in fenced facilities.

 We propose the following two interventions to prevent the growing risk of extinction 
of seladang and tembadau. Both are intended to reverse the trends of declining numbers and 
declining genetic diversity. A reasonable target should be to increase overall numbers to at 
least 1,000 individuals of each species. 
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1. Boosting wild cattle feeding sites within Forest Reserves 
Available plant biomass is related to the food intake by herbivores which, in turn, influences 
the carrying capacity (McLeod, 1997). The aim of boosting forage production in Forest 
Reserves is therefore to support increased numbers and carrying capacity of wild cattle 
in situ. While we do not advocate further clearance of logged forest where either species 
exists, there is scope to develop pastures within Forest Reserves on old, abandoned logging 
roads and log landing sites5. These sites are compacted and degraded, and typically 
regenerate naturally with a mix of native, pantropical and exotic weeds. Where wild cattle 
herds still exist, we advocate not to try to regenerate these compacted sites with native trees 
but instead, at selected sites, to develop and maintain forage areas of mixed grasses, sedges, 
forbs and shrubs of species favoured by wild bovids, to support banteng in Sabah and 
seladang in Peninsular Malaysia. 

 There is a misunderstanding among some commentators that, if developed at 
these sites, pasture grasses will then over-run the forest. On the contrary, developing and 
maintaining pastures that are surrounded by regenerating forest, in the conditions of equatorial 
high rainfall, will be difficult and potentially costly. The bigger risk is that maintenance 
will slacken, and that invasive creepers and woody plants will take over the pasture. Soil 
preparation and application of organic compost fertilizers will be just the beginning.
 
 The extent of land occupied by abandoned roads and log landing sites in a Forest 
Reserve is typically ~ 0.1% of overall area, yet the beneficial effect of converting these 
places to wild cattle feeding zones can be disproportionately large. Apart from being a 
limiting food resource for wild cattle, grasses have an advantage in habitat enrichment due to 
their particular leaf production mechanism. With the moderate levels of grazing by 
herbivores anticipated in tropical rainforest zones, the tillers, stolons and rhizomes of grasses 
can continue to reproduce vegetatively. In the past, a combination of high abundance of 
grazing animals and periodic fire would promote frequent new grass growth. Now, fire will 
not be allowed as a management tool. Since wild cattle favour young grass stems as food, 
manual cutting of old grasses may be necessary. 

 Not all sites will be suitable. For management and monitoring purposes, and to avoid 
the risk of facilitating poaching, pasture sites will need to be readily accessible, with 
constant human (non-poacher) presence nearby. Proximity of natural mineral sources is 
ideal, but since most of those used in the past by wild cattle are now within plantation lands, 
establishment of artificial sources will be necessary.

2. Ex-situ breeding
Once the population of a species falls to a few hundreds, and the individual clusters are 
separated, in order to boost overall numbers and reduce inbreeding, there is a need to bring 
together some individuals and manage them in enclosed facilities. An enormous amount of 
information and expertise exists on all aspects of the biology of domestic cattle, including diet 
and natural and assisted reproduction. This puts ex-situ breeding of wild cattle at a potentially 
great advantage over most other taxonomic groups, such as rhinoceroses. Captive breeding 
herds can be developed and maintained on any kind of land status, including within plantations. 
Some shade is needed, but treeless lands can be converted to closely-managed pastures. 

 A start needs to be made without delay on conservation breeding of both Malaysian 
wild cattle species. Few wild herds are left. Poaching and inbreeding will continue to drive 
the extinction process faster. Boiling frog syndrome is strong. Capture will not be easy, either 
in terms of logistics or individual animal response. Experience of capture of seladang from 
the wild in the 1980s showed that only calves should be captured; older animals succumb to 
 
 5 i.e., designated sites - in Sabah known as stumping - to which logs were brought, stored and loaded onto trucks.
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capture myopathy (Khan, 2016; ZZZ, personal observations). The captive seladang breeding 
programme at Jenderak Selatan Wildlife Conservation Centre is justly well-known for its 
success in annual breeding since 1985. Less well-known is the fact that this programme had 
only six founder animals, four bulls and two cows. Only one of the cows bred well. As a 
result, all captive Malayan gaur are highly inbred. Norsyamimi et al. (2016) found evidence 
of inbreeding depression amongst 160 individuals examined from this programme, and a 
clear negative correlation between inbreeding coefficient and probability of first year 
survival. Not surprisingly, Md-Zain et al. (2018), who studied the mitochondrial D-loop 
region DNA sequence of Malayan gaur from South Jenderak and Sungkai, drew a similar 
conclusion. It is essential that this captive herd receives ‘new blood’, and there is a degree of 
urgency, given that the last few remaining wild herds are all in remote forest areas. 

 There are currently no Bornean banteng in captivity.  The Bornean Banteng Action 
Plan for Sabah (Sabah Wildlife Department, 2019) calls for a captive breeding programme, 
and notes the need also for cryopreservation of gametes and embryos. 
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