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"With over 60,000 licensed shotguns in Sarawak..... game is

under heavy pressure all the time . It may well be that ,

unless measures of control are exercised , over-hunting will

before long threaten the levels of essential minimum protein

supply for large groups of inland peoples ..... "

Anon . (1962 : 314)

"Most populations extinguished by man were eliminated by

accident , often in spite of vigorous efforts to avert the

extinction. In contrast , most premeditated attempts to

destroy a population have been unsuccessful . The paradox is

less puzzling when it is realized that unplanned

exterminations are usually caused by a change in the

animals ' habitat whereas the planned attempts are usually

aimed directly at the animals themselves . The message is

clear: populations are more vulnerable to a manipulation of

their habitat than they are to a direct manipulation of

their numbers . "

G. Caughley (1977 : 200>

" I discussed the ways of pigs with Our Iban and Dayak

followers and learnt that the pigs live mainly on fallen

fruits , particularly acorns , and that they follow ancient

pig-tracks in the round of fruiting in the forest , little

pigs learning from father pigs . Don't we need the natural

history of wild pigs in tropical forests? And who could

inform better than the forest-folk of Borneo?"

E. J. H. Corner (1961 : 12 )
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Man confronts rusa : a mural painting at Nanga Entawau on

the Baleh river , central interior Sarawak . Most hunted

animals die by gunfire in Sarawak, where there are about

60,000 registered shotguns and about two million

cartridges are fired every year .
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EXECUTIVE SUMMARY

HUNTING PATTERNS

a) This is the first systematic review of hunting in the

East Malaysian State of Sarawak , or in any other Bornean

territory. Though sometimes overlooked , hunting in

Sarawak has great recreational , cultural , nutritional

and economic significance . The last two roles in

particular benefit rural people who are often poor in

cash terms . This is because , if game is plentiful , a

poor family still enjoy a diet rich in meat .

Hunting is a necessary supplement to shifting

cultivation , without which this way of life would have

to be subsidized by other means .

can

b) Under the Malaysian Constitution , the Sarawak Government

is responsible for most aspects of land use in the

State , including forest and wildlife management . The

implementing agency for wildlife conservation is the

National Parks and Wildlife Office of the Sarawak Forest

Department . This body administers the State's National

Parks , constituted under the National Parks Ordinance of

1956 , and its Wildlife Sanctuaries , constituted under

the Wild Life Protection Ordinance of 1958. The latter

Ordinance is also concerned with the protection of

individual species and the regulation of hunting in

general .

c) The methods of hunting used in any area of Sarawak are

influenced by many factors including tradition,

knowledge of techniques , access to ammunition and

lights , and access to markets for meat and trophies.

These in turn affect the choice of species taken and the

scale of the harvest , causing great variation in hunting

patterns from place to place .

d) Hunting is mostly carried out by: trapping (new

techniques are now being introduced from abroad) ;

spearing (with the help of trained dogs ) ; blowpiping (a

dying art ) ; and shooting (by day or by night , with dogs ,

by stalking , from hides , road vehicles or boats ) .

Nearly two-thirds of hunted animals die by gunfire , and

more than half the cartridges fired kill an animal . On

average in the interior , there are about two dogs and

two spears per family, one shotgun per two families , and

one blowpipe among four.

e) There are about 60,000 legal shotguns in Sarawak , which

fire an average of nearly two million cartridges each

year (or sixty tonnes of lead shot ) . Access to this

ammunition is rationed , the most important limit being

the number of rounds which may be bought at one time .

Only a tenth of the maximum ration is actually bought

because most people rarely visit their District capitals

to complete the necessary paperwork . A recent increase

in the maximum single purchase allowance will probably

cause a sharp increase in hunting with firearms.
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f) Almost any animal larger than mouthful-sized is liable

to be captured and eaten in Sarawak . Ungulates are

numerically dominant in the harvest , with 60-90% of

kills being deer (rusa and kijang) , mouse deer

(pelandok) or wild (bearded ) pig ; the last is by far the

most important single prey species . In remote areas

where large , ground-living animals are common, they are

hunted with dogs and spears or with guns . As these

animals become rare , smaller species are hunted instead ;

these tend to be active by night or up in the trees , SO

they have to be killed by gunfire .

ECONOMIC SIGNIFICANCE

g) The contribution of wild meat to human nutrition in the

interior is illustrated by rations for pupils at

boarding schools: 203 tonnes of meat and fish were

consumed at 63 schools in 1984-1985 ; the largest single

component was wild pig meat at 32%, with other wild meat

contributing about 7%, fish about 18% and domestic pork ,

beef and chicken 13-16% each . Because domestic meat is

relatively expensive , where little wild meat was

available schools did not make up the difference with

domestic supplies so the pupils ate less meat in total .

h) There is a well established trade in wild meat in the

Rajang basin . It involves the use of refrigerators in

longhouses , boats and towns , and low-cost river

transport to downstream markets . particularly Sibu . In

1984 the estimated value of this traffic in wild pig and

deer meat exceeded $4 million. In sample periods during

1984 and 1986 , one trader alone handled such meat at a

rate of M$800-900 per day at Kapit prices . River fish

are also important , and during high water in 1986 the

same trader dispatched M$ 1,521 - worth per day on average .

i ) It is estimated that a total of about 18,000 metric tons

(9,400-26,500 tonnes ) of wild meat is harvested every

year in the State as a whole . This is equivalent to an

average consumption of about 12 kg per person per year ,

though this varies greatly between areas . The cost of

replacing 18,000 tonnes of meat per year is calculated

from Agriculture Department experience in livestock and

fishpond development : it would approach M$ 100 million in

theory, but in practice numerous logistic difficulties

would greatly inflate this price .

j ) The rural population's dependence on wild meat will be

an important factor in development for the forseeable

future . Therefore , a strategy is urgently needed to

combine management of the wildlife harvest with cost-

effective investment in protein production at the

longhouse level .
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WILDLIFE MANAGEMENT

k) Many species of wildlife are declining in Sarawak, for a

variety of reasons connected with the opening up of the

interior , in particular by the timber industry . As

practiced , logging is associated with immediate

physical disturbance , long-term habitat changes (for

example by damage to food trees and salt-licks) ,

increased hunting by timber
company workers ,

availability of logging roads as hunting routes , and

greater access by local hunters to ammunition, lights ,

and markets for hunted game . Wild pigs are mainly

affected by the loss of previously inaccessible feeding ,

breeding and travelling grounds , and by damage to food

trees , while the deer are vulnerable to extreme hunting

pressure along logging roads and around salt licks .

1 ) The net effect for residents in logged-over areas is a

sharp decline in wild meat harvests , which are estimated

to fall from about 54 kg per person per year before

logging to about 18 kg within 10 years . The impact is

often made worse by serious injury to stocks of river

fish at the same time ; this is caused by mud and diesel-

oil pollution , from soil erosion and log transport

respectively .

m) Some species are easy to wipe out locally under hunting

pressure . They include rhinoceros and wild cattle

amongst large game , and among smaller animals bears ,

gibbons , pangolins , leaf-monkeys , proboscis monkeys ,

hornbills, clouded leopards and argus pheasants . A

major consequence of the decline of deer and wild pig

populations is that many other species are subsequently

over-exploited in a relentless search for meat by rural

people .

n) Wildlife populations decline if hunting isis too harsh

relative to breeding rates , or if reproduction is

reduced because of habitat damage and loss of food .

Since there are now few refuges from either kind of

pressure , it is necessary for wildlife populations to be

relieved from hunting while they adjust to new

conditions in the interior , and establish new equilibria

within regenerating habitats .

0)
It is the aim of wildlife management that animals are

not hunted SO heavily that they decline towards

extinction: the objective is thus a yield which is

sustainable , ideally for ever . This yield depends

partly on the scale of the harvest relative to the

number of animals , and partly on the rate and success of

breeding amongst the survivors . This in turn depends

largely on food supply, which is why wildlife management

depends as much on ecology and habitat protection as it

does on the regulation of hunting itself .
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p Recognising the large scale of the wildlife harvest each

year , and the fact that the main beneficiaries are those

people who are least able to pay for alternative foods ,

it will be more cost - effective to maintain wildlife

productivity than to attempt to replace wild meat with

other foods in much of the interior . The State

currently has very little capacity for wildlife

management , and a strategy for improving this would

require judicious investment in manpower , training ,

legal change and publicity .

q) In establishing such a progamme , attention should be

paid to increasing incentives for people to manage

wildlife sustainably , to the regulation of hunting and

trade , and to the protection and management of habitats

in order to maintain wildlife productivity . Additional

effort spent in monitoring and research will also be

needed .

r) Incentives should be applied by:

of rural communities to

(1 ) appointing members

paid positions with

responsibility for wildlife protection ; (2 ) gazetting

exclusive hunting rights for communities within areas of

the Permanent Forest Estate and Totally Protected Area

systems ; (3 ) expanding the Communal Forest system; and

(4) establishing Managed Hunting Reserves for

recreational hunting and sustained meat production under

private-sector management .

s) The regulation of hunting and trade depends on extensive

amendment of the Wild Life Protection Ordinance , to

allow for licencing of hunters and traders , restriction

of the species available and the methods to be used for

hunting , and streamlining provisions for changing

management rules in the future . The total number of

shotgun cartridges entering Sarawak each year should be

restricted (in the first instance , to 1.5 million) , so

as to limit the overall scale of the wildlife harvest .

areas .

t ) Habitat protection should involve an expanded Totally

Protected Area system, to include key feeding and

breeding grounds and major salt licks ; a State-wide

habitat and wildlife survey is needed to identify these

Of even greater importance would be the

recognition that wild meat is one of many rainforest

products whose long-term supply can be maintained if

forest management is carried out in an appropriate way.

Trees which are known to be important food sources for

wildlife should therefore receive a degree of protection

during logging and other silvicultural processes .

u) Research and monitoring work should be focussed on the

periodic review of hunting patterns , wildlife trade and

ammunition import statistics . A large-scale habitat and

wildlife survey of Sarawak would provide an operational

context for all monitoring , enforcement , training and

scientific and management - oriented research .
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v) The Sarawak State Legislative Assembly has initiated a

review of all aspects of wildlife conservation and

management . In addition , the Sarawak Forest Department

has reviewed its own wildlife management capabilities .

Significant reforms are now anticipated , including

legislative change , constitution of additional totally

protected areas , andthe allocation of greatly increased

resources to the National Parks and Wildlife Office .
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PREFACE

This report seeks to document hunting patterns in the

interior of the Malaysian state of Sarawak , and to identify

ways in which the management of Sarawak's wildlife resources

might be made more effective . Its scope includes a general

account of the economic significance and ecological

implications of hunting in this part of the island of

Borneo .

The report was earlier submitted to and accepted by the

Sarawak Forest Department on behalf of the State Government .

This occurred in 1986 , by which time a major and official

re-evaluation of all aspects of wildlife conservation and

environmental management in Sarawak was well under way.

This process is continuing to date , and involves a wide

range of governmental and other institutions .

It is important to acknowledge the existence and timing

of this re-evaluation , because of the international

controversy which has surrounded Sarawak in 1987 and 1988.

It is also important that the impetus for such reform was

very largely internal , and it is the Sarawakians themselves

who have taken full responsibility for the future of their

own environment . In my view, this is very much as it should

be .

The major conclusion of this report is that many

thousands of tonnes of wild meat are consumed every year by

people in Sarawak, and that by any reasonable calculation

the supply of this meat makes a significant contribution to

the State's economy . This conclusion startled many people ,

but was nevertheless widely accepted as a factor with

significance for many aspects of Sarawak's development .

Some residual incredulity remains , however , largely

because of the size of the figures proposed , and because

many of the data were derived from interviews with rural

people and are therefore subject to many forms of bias .

Although I have revised the report extensively for this

Second Edition , in the light of further information and

thought , my conclusions remain broadly unchanged .

I am not at liberty to concede my position for two

reasons . Firstly , I have used a number of independent

sources of data , all of which indicate the same general

pattern ; and secondly , the scale of wild meat consumption

suggested for Sarawak is not in fact unreasonable , being

similar to that found in several other comparable locations .

In this report I have emphasized the economic role of

wild meat harvesting because most rainforests , in Sarawak

and elsewhere , are fated to be managed by humans and not set

aside intact . Such management can lead either to progressive

degradation and deforestation , or to the sustained

production of useful things from diverse and healthy

forests . In either case , management is an economic activity ,

and the calculations which lead to one outcome or another

will primarily be economic ones .
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There are many useful things ' which can be extracted

sustainably from rainforests , and timber is only one of

them. Wild meat is another , and rattan canes , tourist

revenues , pharmaceutical products , food additives , resins ,

dyes , and freedom from droughts and floods are yet others .

Fortunes can be made , directly and indirectly , from all

these things , so it makes sense to exploit rainforests in a

way that allows advantage to be taken of their many

different kinds of productivity .

It is not possible to do this , however , without a

realistic assessment of the economic significance and

potential of each kind of product , and this project was an

attempt to assess wild meat production in that context .

Although the project was greatly helped by many

individuals and institutions , the views expressed in this

report are my own, and do not necessarily reflect those of

the Sarawak Forest Department or of any other agency which

assisted the project .

Julian Caldecott

National Parks and Wildlife Office

Sarawak Forest Department

STIDC Building , Jalan Stadium

Petra Jaya , Kuching

February 1988
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1. INTRODUCTION

BACKGROUND

What is hunting?

Hunting is effort spent in capturing wild vertebrate

animals , dead or alive . This most often involves killing

animals to obtain their bodies for human use - especially

meat for eating. In Sarawak, the animals concerned are

mostly mammals , though certain birds and reptiles are also

taken .

(e.g.

-
Some animals are hunted in rivers either because they

live there turtles ) , or because they are vulnerable

while swimming (e.g. bearded pigs) . Even though riverine

fish are also ' wild vertebrate animals ' , fishing is

traditionally regarded as distinct from hunting and this

activity is not covered in detail below. Human consumption

of fish is mentioned (as with domestic animals ) only in

order to place hunting in an appropriate economic context .

Hunting is an ecological process which involves

harvesting animals from wild populations . In principle , the

intensity of hunting can be matched to the rate at which the

hunted animals breed , SO that their populations will not

decline and become unproductive . A population's

productivity is linked to the food and other important

resources in its natural environment . Therefore , if the

rate at which animals are hunted is to be in deliberate

balance with reproduction , it is necessary to know about the

ecology of the hunted spoecies , as well as the patterns of

hunting to which they are subjected .

Significance of hunting

Hunting has four main kinds of significance for the

people of Sarawak :

1) Recreational . Many people hunt because they enjoy it ,

and would do SO in the absence of any other

justification . Most people who need to hunt probably do

so partly , or part of the time , as a recreation from

less interesting activities such as farming or fishing

(or idling at home ) .

2) Cultural . Hunting is central to the culture of the

Penan , many of whom are still ' hunter-gatherers ' (see

below) . It is also integral to shifting cultivation and

its associated cultures . Thus for centuries , to be a

Dayak was to be a shifting- cultivator , was to be a

hunter , and this cultural equation still carries some

weight today . In addition, animal parts feature

prominently in longhouse life in the form of decorative

and ritual objects : they include skins , feathers , bones ,

teeth and antlers .
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3) Nutritional . As will be shown , meat of wild origin is a

very significant source of protein (and fat ) in the

Sarawakian diet , with thousands of tons being consumed

annually. For many rural communities , hunting provides

over half the total protein supply , and for many others

it is the largest single source of meat .

4) Economic . For the individual hunter and his dependents ,

meat obtained by hunting is free or very cheap in

monetary terms . This is very important because large

sectors of the rural population still have only limited

access to cash with which to buy substitutes . It means

that , where game stocks remain adequate , monetary

poverty need not be associated with dietary poverty .

Assuming the need to maintain quality of diet , it is

appropriate to give wild meat a cash value similar to

that of substitutes which would have to be used in its

absence . Valued in this way , hunting yields meat worth

many tens or possibly even hundreds of millions of

Malaysian dollars (or Ringgit ) each year in Sarawak.

[ M$ 1.00 = ca UK£0.25 or US$0.40 ] .

To this contribution should be added the value of

wild meat as a cheap dietary supplement made available

to urban people by way of trade , and the cash value of

the trade-routes themselves (several M$ million each

year) . Other factors include internal and external

traffic in durable animal parts and artefacts made from

them , which can be important to individual families or

communities . Overall , the direct and indirect

contribution of hunting to the economy of Sarawak is

immense.

Context of the study

Archaeology has provided a prehistorical background to

hunting in northern Borneo dating back some 40,000 years

(reviewed by Zuraina Majid , 1982 ; Solheim, 1983 ) . Modern

hunting as a field of study, though, has tended to fall

between other disciplines which have been prominent in

Sarawak , without being central to any . Neither hunting

itself , for example , nor the ecology of the larger and most-

hunted mammals have attracted much attention from zoologists

until recently (Chai , 1982a ; Cranbrook and Leh , 1983 ;

Kavanagh , 1986a ; Nurmohamed , 1985) .

Meanwhile , although hunting is recognized as a vital

adjunct to shifting cultivation (e.g. King , 1978 ; Morris ,

1978) , it is generally discussed only in passing by

anthropologists (e.g. Freeman , 1970 ; Rousseau , 1974 , 1977;

Nicolaisen , 1983 , 1986; see King, 1986 ; also Rousseau , in

press) . Exceptions to this are afforded by one study of the

Baram Kenyah by Chin (1985 ) , one of the Balui Kejaman by

Strickland ( 1986 ) , and various recent studies of the Penan,

whose relationship to their environment as ' hunter-

gatherers ' has attracted special attention ( e.g. Nicolaisen ,

1976 ; Labang and Medway,

Brosius , 1986 ) .

1979 ; Anderson , 1979 ; Kedit , 1982 ;
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The Penan , however, represent less that one percent of

the State's population (Khoo , 1983 ) , and they can make only

a trivial contribution to hunting patterns overall . Most

hunting is done by other people , often using different

technology , and as part of a wholly different approach to

the use of wildlife resources .

To shifting cultivators , the availability of unhunted

game stocks has always been a valued feature of intact

rainforest , and this has presumably contributed indirectly

to human population movements into new land areas (e.g.

Morgan , 1968 ) . Meanwhile , the general decline of game

stocks under hunting pressure has been mentioned by many

authors , and has long been appreciated as a factor in rural

life by Government (e.g. Anon. , 1962: the Sarawak Annual

Report) .

The importance of wild meat , or the lack of it , in the

nutrition of subsistence farmers might be expected to be

increasingly appreciated in the light of recent findings on

the extent of malnutrition in Sarawak's rural areas (e.g.

Anderson , 1977a , 1977b , 1979 , 1980a , 1980b ; Zainab Tambi ,

1982 ; see Appell , 1986 ) . Moreover, there is a growing body

of literature from other countries , from which a major role

for hunting might be anticipated in Sarawak (e.g. Sale ,

1981 ; Prescott-Allen and Prescott-Allen , 1982; Tisdell ,

1982 ; Martin , 1983 ; Eltringham, 1984 ) .

The Agriculture Department has a long-term interest in

food supply, and has therefore maintained a general

surveillance of wild meat availability, based mainly on

monthly market prices and occasional counts of carcasses for

sale in selected bazaars (e.g. Anon . , 1978 and other annual

reports at District and Divisional levels ) . Being

peripheral to the Department's perceived role , however ,

hunting has not been formally investigated .

The Forest Department has traditionally done much

ecological research and the Forests Ordinance of 1954 , under

which it operates , takes account of various rainforest

products other than timber (Senada , 1980 ) . The Department's

National Parks and Wildlife Office (NPWO) is responsible for

most wildlife affairs , since it administers the National

Parks Ordinance of 1956 and the Wild Life Protection

Ordinance of 1958. The latter role was taken over from the

Sarawak Museum in the late 1970's .

The need to investigate hunting and the ecology of

hunted animals , and to develop a strategy for wildlife

management using this information , has been appreciated by

NPWO for Some time (Aken , 1982; Aken and Kavanagh , 1982 ;

Abang Kassim, 1983 ) . As a result , the Office initiated two

studies : one On rusa or sambar deer (Cervus unicolor;

Nurmohamed , 1985) , and the present study of hunting

generally but with special reference to the bearded pig (Sus

barbatus; Caldecott and Nyaoi , 1985 ; Caldecott , 1986a) .

The context of this investigation includes developments

well outside wildlife management research . Firstly, the

State Government concurrently initiated a ' conservation

strategy for Sarawak ' (Chan et al . , 1985 ) , which is a review

advocating routine cross-sectoral integration of planning

for sustainable development , including the urgent need for

adequate management of wildlife resources .
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on

Secondly , in 1984 the State Legislative Assembly (Dewan

Undangan Negeri) appointed a Special Select Committee

Flora and Fauna , whose terms of reference were to

investigate the problems associated with the danger of

depletion of wildlife in the State , and to make

recommendations to the Assembly and executive agencies on

how best to solve these problems .

The Select Committee constituted five sub-committees ,

concerned with: (1 ) mammals and birds , (2) fish and

reptiles , (3) flora , (4) legislation, and (5) finance .

During 1984 and 1985 , these sub-committees invited , reviewed

and collated submissions from expert witnesses and concerned

individuals and agencies , and this material was tabled

before the Assembly in early 1986. These documents

represent the most comprehensive collection of information

ever assembled in respect of wildlife in any of the Bornean

territories .

Subsequently , during 1987 the Select Committee held a

' rolling conference ' by calling open meetings in numerous

towns throughout Sarawak , in order to receive input from the

general public . After a review of progress in November

1987 , and meetings to up-date data sources in January 1988 ,

work was brought underway to prepare new legislation (in the

form of amendments to the Wild Life Protection and National

Parks Ordinances , and possibly a new Protection of Plants

Ordinance ) for submission to the Assembly in mid- 1988 .

The work of the Select Committee , amplified by a much

greater awareness of wildlife matters on the part of the

Forest Department , has transformed the way in which

conservation issues are being addressed by the Sarawak

Government .

Objectives of the study

In view of the circumstances noted above , this

investigation has concentrated upon the nutritional and

economic roles of hunting in Sarawak, and on the ecological

themes which make these roles possible . Thus the objectives

of the project were threefold :

1) to document patterns of hunting ;

2) to gather information on the ecology of hunted animals ;

and

3) to recommend a strategy for the long-term management of

hunted wildlife populations .

The study was focussed on the interior of the State ,

particularly the Baram, Belaga , Julau , Kapit , Lawas , Limbang

and Song Districts . The emphasis was on hunting by shifting

cultivators, and most coverage was obtained by surveys ,

interviews and the examination of Government and commercial

records .
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SARAVAK

Land and population

Sarawak lies in the north-west sector of the island of

Borneo , and has a land area of 124,450 km bounded by about

1,050 km of coastline and 1,950 km of inland watersheds . It

is within the equatorial monsoon belt between 0-50'N and

5° 00′N , and 109°30'E and 115°40 ' E. The climate is therefore

warm, with a mean annual temperature at sea level of about

27°C and a lapse rate of 0.5-0.7°C per 100 metres ascended

(Walsh , 1982 ; Whitmore , 1984 ) . Seasonal variation in mean

temperature ( 1-2°C ) is small compared with diurnal variation

(6-10°C) .

Mean annual rainfall varies substantially amongst

recording sites , between extremes of 2,571 mm and 6,661 mm.

Most locations average 3,000-4,000 mm each year , though

total rainfall is unpredictable at any one site in any one

year (Anon . , 1980 ) . Annual rainfall tends to be higher in

the south , west and interior of the State , with drier areas

in the northerly subcoastal lowlands and to the east of the

Tamabu Range in the north-eastern uplands . Droughts of

several months ' duration occasionally occur , and are of

considerable ecological significance (Beaman et al, 1985 ;

see Chapter Five ) .

Rainfall seasonality is not strong , though prolonged

rainy periods can be anticipated from November to February

and dry ones in June to August . Such as it is , this

seasonality is vital to farmers who practice shifting

cultivation since a reasonably long dry period is necessary

for a good ' burn ' prior to sowing of hill rice .

Sarawak can be roughly divided into six topographic

zones (Hatch, 1982 ):

1) coastal mangrove and nipah midflats ;

2) peat swamps ;

3) recent marine beach deposits and alluvium;

4) recent riverine alluvium;

5) rolling and moderately steep slope

hills ; and

= 15-30°) low

6) steep (slope > 30 ) , dissected hilly and mountainous

country .

The last two categories represent about 10% and 70% of

the State's land area respectively, rolling hills being

limited to some interior valleys and to a band between the

coastal plain and the interior , whilst most of the interior

itself comprises steep terrain .

The soils of the interior areas are generally skeletal

or red-yellow podzolic types derived from sedimentary rock

and deeply leached by the high rainfall ( Anon . , 1970 ; Tie ,

1982) . Such soils , combined with the prevailing difficult

terrain , contribute to the extreme scarcity of good

agricultural land in Sarawak (Chan et al . , 1985 ) . In

addition , exposed soil is very vulnerable to erosion because

of its fragility , the degree of slope , and the often extreme

rainfall intensity .



-6-

The people of Sarawak are predominantly (82%) rural , and

a majority (54%) of those who are economically active are

engaged in agriculture (Khoo , 1983 ) . With an estimated mid-

year population for 1982 of 1,375,560 , overall population

density is low (Mayan and Ngiam, 1983 ) . About three-

quarters of the total population resides in the western

third of the State . The average annual population growth

rate was 2.5% in 1970-1980 , and the total is expected to

reach two million by the year 2000 (Chan et al . , 1985 ) .

While this project was underway , in 1984-1986 , there

were seven administrative Divisions and 25 Districts in

Sarawak , and these units are used throughout the text

(Figure 1.1 ; Table 1.1) . Two new Divisions (Kuching and

Bintulu ) were created in 1987-1988 , however , and at the same

time the former system of naming the divisions by number

(First , Second , Third , etc. ) has been replaced by the use of

the name of the capital town (Kuching , Sri Aman , Sibu , etc ) .

These changes are the latest in a long series of

modifications , which have meant that all writings about

Sarawak must be read with care regarding place-names and

administrative responsibilities .

The

29.2%;

Iban

-
1.0%.

-

-

-

Sarawak's population is ethnically very diverse , with

the following composition : (' Sea Dayak ' > 29.8%;

Chinese
Malay - 20.1%; Bidayuh ( ' Land Dayak ' >

8.5%; Melanau 5.7%; other indigenous groups 5.4%; and

other non-indigenous groups

unspecified indigenous groups include the Kajang ,

Kayan , Kelabit , Kenyah , Lun Bawang ( ' Murut ' ) and Penan , as

well as others , and all of these smaller groups (like the

larger ones ) can be further subdivided according to

ethnolinguistic features and group identity (see Leigh ,

1975a-f , 1976 ; Loh , 1980 ; Khoo , 1983 ; Ko , 1986 ) . Most of

the data in this study were obtained amongst the Iban ,

Kajang , Kayan , Kelabit , Kenyah and Lun Bawang , all groups

strongly associated with the practice of shifting

cultivation (although the Kelabit and Lun Bawang also grow

irrigated rice ) . Iban-dominated areas were surveyed in the

Sixth and Seventh Divisions , the others in the Fourth , Fifth

and Seventh .

Habitats and land-use in the interior

Natural habitat types in Sarawak have been listed by

Kavanagh (1985a , 1985b) , and include at least 18 major

categories , nine of which are forests . The non-forest

habitats comprise : ( 1 ) offshore islands ; (2) rocky islets ;

(3) coral formations ; (4) rocky coastlines ; (5) sandy

beaches ; (6 ) coastal mudflats ; (7) caves; (8) rivers ; and

(9) lakes .

limitedThe forests include two coastal types of

distribution beach and mangrove forests . The former are

associated with sandy beaches (Whitmore , 1984) , while the

latter develop along muddy shorelines and comprise a limited

number of colonizing tree species which are adapted to the

severe conditions within tidally-inundated saline mud (Chai ,

1985 ) . Mangrove forests occupy an area in Sarawak of about

1,740 km .
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Table 1.1 : Population, Divisions and Districts in Sarawak

Total Population in 1980 Census :

DIVISION area

District (km² ) Thousands Percent

Density

(km )

FIRST DIVISION 8,899 452 36.6 51

Kuching 2,463 299 24.2 122

Bau 883 31 2.5 36

Upper Sadong 2,038 65 5.3 32

Lower Sadong 1,702 35 2.8 21

Lundu 1,813 22 1.8 12

SECOND DIVISION 10,273 157 12.7 15

Sri Aman 4,406 66 5.3 15

Lubok Antu 2,339 20 1.6 8

Saribas 1,865 37 3.0 20

Kalaka 1,663 34 2.8 20

THIRD DIVISION 12,888 211 17.1 16

Sibu 3,406 131 10.6 38

Mukah 5 , 020 33 2.7

Kanowit 2,253 27 2.2 12

Oya/Dalat 2,209 20 1.6

FOURTH DIVISION 38,943 199 16.1

Miri 5,027 95 7.7 19

Bintulu 11,844 55 4.5

Baram 22,072 49 4.0

N
O
E
G

O
N

5

FIFTH DIVISION 7,790 44 3.6

Limbang 3,978 24 1.9

Lawas 3,813 20 1.9

6
6
5

SIXTH DIVISION 6,721 110 8.9 16

Sarikei 1,715 41 3.3 24

Bintangor 1,085 27 2.2 25

Matu/Daro 1,292 16 1.3 13

Julau 2,629 26 2.1 10

SEVENTH DIVISION 38,935 63 5.1

Kapit 15,597 36 2.9

Song 3,934 16 1.3

Belaga 19,404 11 0.9

2
2
4
1

SARAWAK 124,450 1,236 100.0 10

Note

Data from: Anon . ( 1982 ) .
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A major inland habitat is peat swamp forest , which

occupies about 14,700 km² of poorly-drained , deltaic and

coastal-plain land at or near sea level , having developed

behind the coastal and riverine fringes (Anon . , 1970 ; Hatch ,

1982) . It grows on peat which may exceed 15 metres in

depth, and exhibits strong zonation associated with variable

peat depth and age (Anderson , 1961 , 1963 , 1964 ) . One area

of swamp may contain the following main variants (as well as

transitional forms) : ( 1 ) mixed swamp forest on the

periphery; (2 ) ' alan ' forest over well-developed peat ,

dominated by dense stands of Shorea albida ; and (3 ) stunted

' padang' forest towards the centre of the swamp .

Another coastal -plain formation is ' empran ' forest ,

which develops on fertile alluvium in the lower reaches of

certain rivers . It is species-rich and commercially

important as source of ultra-hard ' belian ' timber

(Eusideroxylon zwageri) and ' illipe' nuts

( ' engkabang ' ) from Shorea spp . (see below) .

a

oil-rich

Heath or ' kerangas ' forest contrasts sharply with

empran, since it grows on extremely poor podzolized sandy

soils and is characterized by a diverse but stunted

vegetation of small , pole- like trees with xerophytic

features (Brünig , 1974 ) . There are about 3,660 km² of

kerangas forests in the State (Aken and Kavanagh , 1982 ) ,

occurring especially on coastal terraces and inland where

sandstone beds approach the ground surface .

Forest over limestone is another specialized community ,

with an exceptionally rich flora , many members of which are

endemic either to their sites or to Sarawak (Anderson and

Chai , 1982 ; Chai , 1982a ) . Isolated areas occur in the First

and Fourth Divisions .

The natural vegetation type dominating well-drained

inland areas of Sarawak is tropical evergreen rainforest

(Richards , 1952 ; Whitmore , 1984 ) . It is zoned distinctively

with elevation , and may be classified as follows: ( 1 )

lowland mixed dipterocarp forest (to about 700 m) ; ( 2 ) hill

dipterocarp forest (ca 700-1,200 m) ; and (3) montane

rainforest , which is further divided into two versions -

lower (ca 1,200-1,500 m) and upper (above ca 1,500 m) .

The lowland and hill ' dipterocarp ' forests are so-named

because of the abundance or dominance among their large

trees of members of the family Dipterocarpaceae , principally

those of the genera Anisoptera, Dipterocarpus, Dryobalanops,

Parashorea and Shorea (see Ashton , 1964 , 1968 ) . These trees

have attracted attention because of their value as sources

of timber , the export of which is a mainstay of Sarawak's

economy.

The dipterocarp forests are extremely diverse

floristically , and they contain a vast array of non-

dipterocarp taxa at all levels between the ground and canopy

emergents . They attain their greatest stature , species-

richness and abundance of dipterocarps in the lowlands , and

these features progressively decline with elevation.
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Trees of non-dipterocarp families become increasingly

common as lower montane rainforest is entered , especially

those of the Lauraceae (laurels ) and Fagaceae (oaks and

chestnuts ) . The latter especially are prominent , and oak

forests are encountered which are dominated by Lithocarpus

and Castanopsis (see below) . Above this level , upper

montane rainforest is characterized by very reduced stature ,

the trees being gnarled and often draped in moss , with the

Coniferae , Ericaceae and Myrtaceae being important families

(Martin , 1977 ; Whitmore , 1984 ) .

Although variation in evergreen rainforest is most

obvious with respect to altitude , there is also a relatively

subtle patchiness in species composition within each zone .

This is relevant to wildlife management because it can

affect the density of trees whose fruits are eaten by

animals which are hunted : oak- and engkabang-rich areas are

a case in point , since these seeds are important to bearded

pig populations (see Chapter Five ) .

Approximately 750 km of land in Sarawak is planted with

hill rice by shifting cultivators each year , of which about

5% is cleared of virgin forest for the first time ; a total

of about 30,000 km has been affected by such cultivation at

some time in the past ( Hatch , 1982 ) . Most of this land was

originally occupied by dipterocarp forest , and shifting

cultivation has been particularly intense in the lowlands

below about 500 m elevation . Some 44% of the land area in

the western third of Sarawak has been affected in this way ,

compared with only 18% in the rest of the State . Rural

areas in the former region therefore tend to comprise dense

and continuous patchworks of cleared land and regenerating

vegetation with little intact forest , while elsewhere such

patchworks typically follow river valleys separated by large

expanses of forest showing no sign of agricultural

disturbance .

Such forest is not always intact , however , since

selective timber extraction has now penetrated deeply into

the interior of the State . This logging first affected the

lowlands , and almost all peat swamp and mixed dipterocarp

forests there have by now either been logged, often

repeatedly , or else licensed for future harvesting (Chan et

al. , 1985) . In addition , logging is presently moving into

hill dipterocarp forest areas , and it is probable that most

of these which are not included within the Totally Protected

Area system ( i.e. National Parks and Wildlife Sanctuaries)

will eventually be affected . This has important implications

for wildlife management , since logging influences wildlife

habitats and is associated with changes in hunting patterns

(see Chapter Six) .

Because of terrain and soil -quality constraints on

agricultural development , most of the interior of Sarawak

will be retained under forest indefinitely , the majority

being managed for timber production within Forest Reserves

and Protected Forests as constituted under the Forests

Ordinance of 1954 ( Table 1.2 ) . Significant areas , however ,

are already constituted or proposed as National Parks and

Wildlife Sanctuaries (Figure 1.2 ; Table 1.3 ) .
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Table 1.2: Forested and other land in Sarawak

Division : 1st 2nd 3rd 4th 5th 6th 7th

PERMANENT

(PRODUCTION)

FORESTS :

Forest

Reserves : 1,050 300 934 4,347 790 290 533

Protected

Forests : 281 984 3,166 6,757 164 1,161 25 , 138

Communal

Forests : 16 10 7 3 0 9 7

OTHER

FORESTS : 3,201 2,707 4,002 22 , 105 5,753 1,245 9,424

ALL

FORESTS : 4,548 4,001 8,109 33,212 6,707 2,705 35 , 102

OTHER

LAND : 4,082 5,976 4,675 5,278 1,027 3,244 4,587

ALL

LAND: 8,630 9,977 12,784 38,490 7,734 5,949 39,689

Notes

to

All areas in square kilometres from Sarawak Forest

Department figures as at 31 December 1986 .

Includes National Parks and Wildlife Sanctuaries which

had been constituted by 31 December 1986 (Table 1.3 ) .
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Table 1.3 : Totally Protected Areas of Sarawak

A. National Parks (constituted ) :

1 . Bako NP 2,728 ha

2. Niah NP 3,140 ha

3 . Lambir Hills NP 6,952 ha

4. Gunung Mulu NP 52,887 ha

5 . Similajau NP 7,067 ha

6 .

7.

Gunung Gading NP

Matang NP

5,430 ha

2,363 ha

Total 80.567 ha

B. National Parks (proposed ) :

1. Tanjung Datu NP

2. Batang Ai NP

1,214 ha

27,060 ha

3. Pulong Tau NP 159,000 ha

4. Hose Mountains NP 132,000 ha

5. Usun Apau NP 113,000 ha

6 .
Batu Laga NP 86,000 ha

7. Salak Mangroves NP 10,319 ha

8. Dulit Range NP

9. Loagan Bunut NP

10. Santubong NP

13,380 ha

10,740 ha

2,485 ha

Total 552.835 ha

C. Wildlife Sanctuaries (constituted ) :

1 . Samunsam WS

2. Lanjak-Entimau WS

3.
Pulau Tukong Ara- Banun WS

6,092 ha

168,755 ha

2 ha

4. Sibuti WS ca 400 ha

Total 175.249 ha

D. Wildlife Sanctuaries (proposed ) :

1. Samunsam WS extension

2.

845 ha

Lanjak-Entimau WS extension 18,414 ha

3. Sirik WS 2,205 ha

4. Pulau Patok WS

Total

897 ha

22.361 ha

Notes

Subject to redefinition of boundaries .

Approved by Government in early 1988 .

Lapsed proposal reactivated in January 1988 .
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SUMMARY

1 ) Hunting is the capture of individuals from wild animal

populations ; unless the harvest is excessive , it can in

principle be maintained for ever.

2 ) Hunting in Sarawak has much recreational , cultural ,

nutritional and economic significance . The last two

roles in particular benefit rural people who are often

poor in cash terms : if game is plentiful , a poor family

can still have a diet rich in meat .

3) Most of Sarawak's population is rural and supported by

agriculture , but most of its land area is very

infertile . Shifting cultivation is predominant in the

interior , and hunting is a necessary supplement to this

type of land use (without which , other subsidies become

needed ) .

4) Hunting in Sarawak has not previously been investigated

systematically , SO its overall significance has often

been overlooked . This study is a first attempt to

measure the wildlife harvest realistically .

5) The objectives of the project were :

a) to document patterns of hunting ;

b) to gather information on the ecology of hunted

animals , particularly the bearded pig ; and

c) to recommend a strategy for introducing wildlife

management in the State .
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2. METHODS

INTRODUCTION

There are several ways in which this study might have

been undertaken . Bearing in mind that the animal of

principle interest was the bearded pig , a direct

investigation of the species ' behavioural ecology in

relation to its habitat could have been attempted , with the

human inhabitants of a circumscribed study area being

treated simply as major predators . On the other hand , with

hunting as the phenomenon to be studied , attention might

have been focussed long-term on the hunting activities of

one community , to yield a detailed analysis of the role of

wildlife exploitation in the life of the people .

As originally conceived , this project was to have

combined these approaches : field work was to be conducted at

Long Lellang (an isolated community in the Baram District ) ,

hunting was to be monitored in its immediate environs , and

the ecology of the bearded pig was to be solved in situ

(with brief surveys elsewhere in the Baram area to confirm

that the results were representative ) . Such an approach is

a good way to study the ecology of humans and certain wild

animals , and it is both traditional and current in

anthropology (e.g. Chin , 1985 ; Brosius , 1986 ) .

In the event , however , I chose to use different methods ,

for the following reasons . Firstly , the project's ultimate

purpose was to contribute to the development of a strategy

for wildlife management in Sarawak as a whole. Information

which was both abundant and detailed was necessary to this

end , but it would also need to be realistic and relevant ,

and no single-location study could guarantee these latter

conditions if there was significant variation in important

features from place to place . It became clear at a very

early stage that Sarawak is extremely non-uniform in almost

every feature relevant to wildlife management .

Nevertheless , long-term work at Long Lellang would still

have been necessary if more appropriate data had not been

available elsewhere . On arriving at this community, three

discoveries were made which , taken together , comprise the

second reason for a change of approach :

1 ) The local people were immensely knowledgeable about

wildlife and hunting, with retentive memories and

complete willingness to share their observations and

opinions.

2 ) Forest fruiting patterns and bearded pig abundance were

intimately connected and highly irregular , with very

large numbers of pigs characteristically coming and

going from and to unknown regions , most recently only a

few weeks before my arrival .
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3) The Government junior boarding school (Sekolah Rendah

Kerajaan) at Long Lellang had been maintaining records ,

by weight and species , of all food purchased since 1982 ,

which included fruits and meat of wild origin , and which

seemed accurately to document both overall use of these

resources at the community, and also ' seasonality ' in

fruit production and bearded pig abundance .

These conditions were said to be typical of communities

throughout much of the interior. The first and third

especially suggested that very large amounts of hitherto

uncollected and unanalysed information might be readily

collected , with the possibility of exhaustive documentation

from school records to supplement anecdotal reports .

Leaving the school and a briefed informant to monitor

events at Long Lellang , travelling herds of bearded pigs

were followed into the Kelabit Highlands (see Figures 2.1

and 5.1 ) , where their movements proved to be of very large

dimensions and suggested that the entire upper Baram might

reasonably be treated as a study area . It was found that

other schools maintained records as valuable as those at

Long Lellang, and these tended strongly to support the

reports given by local people under careful questioning.

At this point , the entire direction of the study was re-

examined in the light of its objectives , the social and

biological nature of the interior , and the distribution of

data needing most urgently to be obtained . It was decided

to investigate the whole Baram, firstly with a view to

reconstructing the movements of bearded pigs , and secondly

in order to obtain comparable data , as quantified as

possible , on hunting patterns and wildlife exploitation

based on controlled interviews and boarding school records .

This approach proved satisfactory, and surveys were

extended into the Fifth , Sixth and Seventh Divisions , where

conditions were often radically different from those in the

Baram area . This expansion also afforded the opportunity to

discover and document wildlife trade routes in the Rajang

river basin , and to develop adequate coverage of patterns of

firearm ownership and ammunition consumption .

The net result is a comprehensive survey of hunting in

the interior of the State , especially as carried out by

communities which practice shifting cultivation , and strong

evidence on the principle habitat needs of the bearded pig

with some indications on the species ' behaviour and general

ecology .

SOURCES OF DATA

Community hunting interviews

It is easy to be misled by anecdotal information , which

accordingly has a poor reputation amongst field researchers .

As interviewees , however , the people of Sarawak's interior

have several strengths , which it is relevant to enumerate .
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Firstly, they do in fact possess certain kinds of useful

information , because they hunt so much . Secondly, they tend

to be harshly utilitarian in their attitudes to animals , and

show little sign of imaginative sentimentality . Thirdly,

they are typically extremely hospitable and willing to help ,

with most communities giving the impression of a positive

attitude to wildlife conservation and appreciative of being

consulted . Fourthly, apart from unsettled Penans , most

people showed a good sense of dates (from the rice-planting

cycle and school terms) and weights (from handling

agricultural produce ) .

Fifthly, since few people had heard of the Wild Life

Protection Ordinance or any of its provisions , or took them

seriously if they had, there was little inhibition about

revealing the deaths of protected animals . And lastly , since

most people inhabit communal longhouses , rather than living

in scattered buildings in villages , they are acutely aware

of hunting success and failure among their neighbours

(through casual observation , meat- sharing and conversation) ,

making consensus estimates easier to obtain . For the same

reason , communities were easily gathered together

interview.

for

A community hunting interview involved the use of a list

of questions (Appendix One ) to guide conversation with a

community Headman ( Tua Kampung or Tuai Rumah) and a number

of experienced hunters from his longhouse . These interviews

were generally conducted in the monther-tongue of the

community concerned , with a fully-briefed NPWO Forest Guard

(or , sometimes , a schoolteacher ) translating . A total of

220 communities were interviewed , representing about 5% of

the total number of rural communities in Sarawak or about

18% of those in the Districts visited (totals after Leigh,

1975a-f , 1976 ) . River and land routes along which hunting

communities were investigated are shown in Figure 2.1 ; the

upper Baram area is described in more detail in Chapter

Five .

The community interviews relied on recording consensus

responses after public debate on each question. The public

nature of the session was intended to control exaggerated or

unfounded assertions , since too-imaginative claims would be

picked up by other participants and denounced or laughed

over . Since series of adjacent longhouses were usually

interviewed one after another , answers could be compared and

consistent local themes or trends identified . These could

then be explored by further questioning , and by comparison

with other sets of data from the same area . Similarly ,

exceptions to local patterns were readily detected and , if

not plausibly explained , allowed dubious information to be

isolated .

Every effort was made to treat the data obtained

conservatively, and much information was rejected during

collection or subsequent analysis . This included even very

consistent local characteristics if they were neither

supported by other evidence nor explicable in terms of local

ecological conditions . This is because they might have

represented only strong local tradition , rather than a

condition of reality.
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Lastly , the community interviews gave rise to estimated

killing rates for various animal taxa , which are listed in

Appendix Two . These give the impression of greater

numerical accuracy than they possess , and they have been

used cautiously in analysis . Their main strength is not

that any particular rate is exactly correct , but that

collectively these numbers form a basis for comparing rates

between times and places . To the extent that they could be

checked against data from individual hunting interviews,

informant records and school records , these values mostly

seemed quite plausible.

Individual hunting interviews

In an attempt to obtain a large sample of hunting effort

and result , individual hunting interviews were conducted .

Each involved the completion of a questionnaire (Appendix

Three) in conversation with one hunter , and each interview

referred to a single hunting trip made by that individual in

the recent past and remembered clearly by him. A total of

979 excursions were thus documented , mostly within a week

but some up to a month after the event .

Since the interviewee was alone , and therefore not

subject to peer supervision , exaggeration and selective

recall were potential sources of bias . Although a few

suspect interviews were rejected , exaggeration did not seem

to be a problem. On the other hand , because successful

excursions were more interesting and more memorable (and

less embarassing to mention ) than unsuccessful ones , there

was probably some bias from selective recall .

For analyses concerned with yield per man-hour of

effort , therefore , the proportion of unsuccessful hunts

recorded at the communities where these were most common was

used as a correction factor for the dataset as a whole ,

thereby increasing the total of man-hours recorded from

about 18,200 to 21,500 (almost 2.5 man-years ) .

procedure was intended to ensure that rates of hunting

success were estimated as conservatively as possible .

Informant records

This

An informant was selected , on the basis of at least

several days ' acquaintance and a reputation for reliability ,

at each of the longhouses at Long Lellang , Lio Matoh and Pa

Dalih in the upper Baram area . In each case , he was briefed

to record all hunting activity by the longhouse inhabitants ,

using a format similar to that of the individual hunting

interview . This was usually achieved by him visiting and

questioning each bilek (family quarters ) in the longhouse

every evening . By these means , daily records were obtained

covering seven months at Lio Matoh and 15 months each at the

other two sites . These data were later tested against the

results of community hunting interviews and records from the

three schools , which proved to support the patterns which

emerged .
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School meals

The Education Department maintains numerous boarding

schools throughout the interior of Sarawak, many of which

routinely buy local produce , including hunted meat , from

nearby longhouses . Records of these transactions were

inspected at the various schools during field trips , or else

were made available at Education Department offices in the

District and Divisional capitals .

-

The system responsible for these records being kept

the Boarding Subsidy Scheme (BSS) was introduced

progressively from the late 1970's. It was a response by

the Education Department to the logistic difficulties

involved in feeding a large and rapidly-expanding population

of pupils far from the towns (see Yahya Talla , 1979 ) .

each

(or

In brief , under the BSS funds are provided to

school with which to buy goods from private companies

longhouse collectives ) under contract at fixed prices . The

contractor is usually responsible for the regular delivery,

often by chartered boat or aircraft , of non-perishable foods

and durable items . The supply of fresh food , however , is

often delegated locally and fish , meat , vegetables and fruit

are bought direct from the longhouse people as and when they

are available . The contractor then reimburses the school

and claims an inflated sum back from the Education

Department ; profits can be large for the contractors , but in

general the system appears to work well and it is hard to

think of an alternative .

For each school , the data in raw form comprised the

weight of each relevant category of foodstuff bought in each

month for which records were available . Depending on school

and District , the system was introduced between 1979 and

1983 , but the first year's records at each site were often

unacceptable due to inexperience in their preparation by the

administrators . Other records were sometimes missing

because of fire , flood , riot or rat damage , or had simply

been mislaid .

The number of boarders attending the school in each

month was obtained from monthly returns filed at the

District Education Office , and the number of term days in

each month (including weekends and public holidays for which

boarders would not have gone home > was taken from back

issues of the Sarawak Government Almanac . The product of

these figures was the number of ' attendances ' in each month ,

which was divided into the weight of food purchased to yield

a daily ration per boarder for each month . Annual or other

total rations at single schools or groups of schools were

calculated in much the same way .

Monthly rations of bearded pig and river turtle meat ,

fish and wild fruits all fluctuated in accord with the

' seasons' which
reported by longhouse people during

interviews . Bearded pig rations seemed to reflect the mass-

movement of populations through longhouse hunting areas,

while fruiting in the forest tended to occur in irregular

episodes . In the case of turtles and fish , rations varied

negatively with rainfall and water level , because these

animals are easier to catch at low water (see Figure 3.2 ) .
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Apart from the general co-incidence of timing of

significant events identified from interviews and school

records , there are other reasons to suppose that sales to

local schools accurately reflected conditions of

availability and consumption in their vicinity . For example ,

school rations of bearded pig meat and community hunting

success for this species (from informant records ) were

significantly correlated over 14 months at Long Lellang and

Pa Dalih (r = 0.508 , 0.653 ; p < 0.025 , 0.01 respectively) .

The most extensive dataset was obtained for 1984-1985

from 63 schools in the Fourth , Fifth and Seventh Divisions ,

and amounted to some two million attendances during which

about 203 tonnes of meat and fish were consumed . In the

Baram District , however , additional records for 1982-1983

were obtained , allowing trends to be documented over a four-

year period .

Most of the local , seasonal patterns obtained from

numerous schools are not presented in full in this report ,

but were used to confirm details of bearded pig movements in

relation to fruiting patterns as obtained during community

hunting interviews , and as described in general terms in

Chapter Five . Some examples from the main study area , the

upper Baram, are given in Appendix Four . In this region

alone , these records are equivalent to the deployment of

some 60 man-years of full-time research effort over 10,000

km of central Borneo extraordinary , if unplanned ,

accomplishment by the Education Department .

Carcass material

- an

wild-animal carcasses wereDurable portions of

encountered in longhouses and bazaars , where they were

opportunistically censussed or measured . This is the origin

of references in the text to samples of trophies , including

both species identifications and sex ratios .

Shotgun ownership records

The Statistics and Police Departments , and all the

District Councils , provided information on the abundance and

distribution of shotguns in Sarawak .

Ammunition trade records

The Statistics and Police Departments , and various

District Offices and arms traders provided information

ammunition import and sales in the State .

Engkabang trade records

on

The Statistics , Customs and Agriculture Departments

provided information on patterns of production and export of

engkabang from 1899 to 1987. Engkabang , illipe nuts or

Shorea seeds are a source of marketable oil , and an

important food source for bearded pigs .
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Wild meat trade records

The Agriculture Department and certain private traders

provided information on patterns of internal traffic in meat

of wild origin. These data took the form respectively of

Consolidated Price Questionnaire files and Annual Reports

(which monitor prices and availability in certain markets ) ,

and that of dispatch records and estimates produced on

questioning.

SUMMARY

1) It was found early on that conditions at no one locality

could be used to represent those in the interior as a

whole , since socioeconomic and biological circumstances

were far too variable . Therefore , the study was based

on surveys and the collection of diverse sets of data

which could be compared with one another , to yield a

composite but detailed overview.

2) Rural people were interviewed collectively (220

longhouses) and individually (979 hunter excursions ) ,

the results being analysed cautiously and integrated

with those of long-term monitoring by informants (37

man-months ) and analysis of rations consumed at interior

boarding schools (in 1984-1985 : 63 schools , two million

pupil -days , 203 tonnes of meat) .

3) Firearms now represent the dominant hunting technology

in many areas , so their distribution in the State , and

patterns of access to ammunition were investigated

through detailed records of registration and trade .

4) Of the total wild meat harvest , a small proportion (but

a large amount nevertheless ) is traded within Sarawak .

Major trade routes in the Rajang basin were documented

through Government and private records and interviews .
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3. HUNTING PATTERNS

INTRODUCTION

The aim of this chapter is to describe how and when wild

animals are killed , which species are affected , and the

local circumstances determining the details of the kill .

Patterns of hunting in an area are influenced by the

abundance and composition of the wildlife community itself ,

since if , for example , animals active by day are rare , other

species are more likely to be hunted at night instead .

Similarly , in one area the dominant hunting technique may

involve dogs and spears , while in another all hunting may be

done by trap and shotgun . Moreover , easy access to firearms

and ammunition may cause other hunting techniques to become

disused , which will affect the harvest and have an impact on

wildlife populations .

Other factors may also be involved , such as the demand

for meat or trophies for local use or for sale , and the

belief in a need to control pests of crops . These and other

influences make for a great diversity in hunting patterns

within Sarawak . Nevertheless , certain recurrent themes are

identifiable , and are outlined below.

TECHNIQUES AND FIREPOWER

Wild animals are usually caught in Sarawak by the use of

traps , blowpipes , spears or gunfire . These techniques are

described below.

Trapping

This may include the use of snares , nets , pitfalls , one-

way cages and set-spears for terrestrial animals , and hooks

for turtles and monitor lizards in the rivers . The animal

may be driven or lured into the trap , or wander into it , and

once restrained it may die of stress or be killed by

shooting , spearing or other means .

Earlier writers described a diverse and widespread

trapping technology in Sarawak (e.g. Roth , 1896 ) , but at

present the use of traps seems to be rather patchy in the

interior . In a sample of 58 longhouses on various rivers ,

for example , the inhabitants of 40% never used traps , those

of 35% used them rarely, and only 26% of the communities

used them often .

Where used , traps are either placed near crops as a

static defence mainly against bearded pigs and rusa deer , or

are positioned in habitat areas and ' targetted ' on other

species . Often only one or two men in a longhouse are

skilled in trap design , the techniques having been learned

by local tradition or while working abroad , especially in

Brunei and Sabah . The use of traps had been introduced

within the last ten years at several of the longhouses

surveyed , and the communities which reported the frequent

use of traps tended to be those most exposed to outside

influence .
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Simple wire or nylon spring-snares seem to be most often

used against ungulates , and familiarity with this technique

is spreading quickly as people learn from one another (the

basic design is as described by Diong , 1973 and Chin , 1985 ) .

Co-operative driving and netting of bearded pigs was not

encountered in the areas surveyed , but it is reported to be

a very effective technique where practised , at least

formerly , in the First Division (Nyandoh , 1958 ; Gadug , 1983 ;

cf Hart , 1978 ) .

Overall , it appears that the use of traps in Sarawak has

declined in recent decades (see also Rousseau , 1977) , as

have many other traditional skills in the interior .

Trapping techniques are now being reintroduced, however, and

can be expected to play an increasingly important role in

the future . Since some extremely virulent trapping

techniques are widely used in nearby countries (e.g. ' pig-

bombs ' in the Philippines ; McGowan , 1987) , the tendency to

import trap designs to Sarawak should be carefully

monitored .

Blowpiping

The main projectile weapon of the Bornean interior was

for generations he blowpipe , typically carved from a very

hard wood such as Koompassia excelsa, Eusideroxylon zwageri

or Artocarpus nitidus, and capable of accurately delivering

a dart to an animal in the rainforest canopy . The darts are

of palm material , usually with a shaft of Arenga midrib and

a Eugeissona pith tail shaped to fit the bore of the

blowpipe . They are poisoned with Antiaris toxicaria latex

or Strychnos sap , sometimes admixed with giant centipede or

cobra venom, and may retain their potency for up to a month

after manufacture (Roth , 1896 ; Chai , 1982b ) . Various kinds

of darts are made for use against different game , the larger

ones often being barbed and scored to ensure that the

poisoned head is retained in the target's body .

About one family in four in the interior of Sarawak

still possesses a blowpipe (Table 3.1 ) . These , however , are

now very rarely used for hunting except by Penans (whether

settled or not ) , and by older men of other races ,

particularly in some more remote longhouses .

Penan communities (e.g. on the Silat , Limbang and Tutoh

rivers ) are still making blowpipes , but the art of their use

appears generally to be dying out. It might be revived ,

however, if controls on other hunting practices or equipment

were to be tightened ; the more so since children still often

obtain their first hunting experience by playing with

blowpipes around their longhouses .

For the hunter , the main advantages of using a blowpipe

are : firstly, that the device and its ammunition can be

obtained without necessarily using cash; and secondly , that

its use is nearly silent so missed shots need not alarm the

target animal or its neighbours . The main disadvantages lie

in the limited range , the degree of skill needed for

effective use , and the dangers associated with the use of

poison (several Penan were encountered who attributed

missing front teeth to contamination with poison dust ) .
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Spearing

An average of about 1.8 spears per family was found in

the interior (Table 3.1 ) . These are mostly used when

hunting in the forest with the assistance of trained dogs ,

which detect and flush animals before bringing them to bay;

the coup de grâce is then administered by spear , parang ,

dagger or club ( or by gunfire ) . The dogs are indispensible

to this strategy , and well-trained hunting dogs are valued

possessions which can virtually guarantee a successful day's

hunt where terrestrial game is still common .

Dogs are about as abundant as spears in interior

longhouses (Table 3.1 ) , but not all are effective at hunting

(see Nicolaisen , 1976 ; Rousseau , 1977 ) . Dogs may be used to

drive bearded pigs or other animals into rivers , although

wild animals may also be encountered swimming voluntarily ;

in either case , spears or other hand-held implements are

used to kill or cripple the prey in the water (or at any

other time should an animal come within range ) .

Table 3.1 : Family weapon ownership in the interior

Families

AREA surveyed

Mean weapon ownership per family:

Shotguns Spears Blowpipes Dogs

Upper Baram 785 0.50 1.49 0.42 2.44

Middle Baram 314 0.83 1.66 0.22 1.10

Tinjar 411 0.70 0.84 0.31 2.23

Tutoh/Apoh 685 0.54 0.91 0.30 0.32

Teru/Kerap 108 0.51 0.19 0 0.65

Peking 92 0.50 0.99 0.16 2.44

Limbang 52 0.46 0.90 0.90

Lawas 161 0.63 1.03 0.84

Balui /Rajang 1 , 135 0.38 3.90 0.23 2.20

Baleh 388 0.62 1.68 0.22 1.90

Mujong 285 0.53 0.99 0.18 2.21

Gaat 293 0.74 1.51 0.27 4.10

Katibas 570 0.62 1.20 0.25 1.39

Mujok 147 0.52 0.64 0.17 2.60

TOTAL 5,426 0.55 1.76 0.29 1.83

Shooting

Slightly more than every second family in the interior

owns a shotgun (Table 3.1 ) , by far the majority being

single-barrelled and 12 - bore . These are used by day in

conjunction with dogs , in stalking , in shooting from hides

over salt licks ( Nurmohamed , 1985 ) , or in shooting from

boats (Bennett , 1986 ) .

Shotguns are also the sole significant means of hunting

by night , when shots are mainly directed at eye-shine

reflections created by battery or carbide lamps carried by

the hunter , or powerful spotlights mounted on motor vehicles

or boats .
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Table 3.2 : Import of shotguns and ammunition to Sarawak

Shotgun cartridges

imported (net )

' Sporting guns'

imported (net )
Year

1946 52 , 100

1947 313,400

1948 NA

2,915

63,058

NA

1949 967,000

1940's mean 444,161

8,708

24,894

1950 1,768,000 8,630

1951 2,343,000 11,228

1952 4,384,000 4,224

1953 793,000 3,212

1954 NA 2,951

1955 3,057, 000 2,485

1956 1,911,000 2,315

1957 1,573,000 1,220

1958 1,819,000 736

1959 1,698,000 1,897

1950's mean 2.149,556 3.890

1960 2,183,000 1,593

1961 1,305,000 776

1962 1,783,000 769

1963 1,296,000 139

1964 817,810 281

1965 820,000 649

1966 1 , 109 , 020 743

1967 1 , 170 , 010 803

1968 1,219,830 665

1969 1,365 , 100 312

1960's mean 1,306,877 673

1970 954 , 170 130

1971 1 , 193 , 440 14

1972

1973

616,210

1,327,000

14

32

1974 1 , 137 , 140 277

1975 1,972 , 210 1,045

1976 688,950 319

1977 816,000 17

1978 1,741,500 26

1979 1,355,000 188

1970's mean 1.179.562 206

1980 2,051,000 238

1981 1,268,820 200

1982 1,947,000 693

1983 1,985,500 195

1984 2,837, 230 553

1985 1,538 , 460 270

1986 2,046,560 84

1987 (approx) 1,772 , 040 10

1980-1986 mean 1,953,510 319
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In a sample of 84 longhouses , the occupants of 57%

claimed to hunt at night frequently, 37% rarely , and those

of only 6% said they never did So. During such night

hunting , moving bodies without eye-shine are also sometimes

shot at . This is shown by the incidence of accidental

gunshot injuries to people in Sarawak: 27 cases in 1984 , 35

in 1985 and 44 in 1986 (with 6 , 9 and 15 fatalities

respectively ; Zulkifli Ali in Anon . , 1986 ; Bujang Mohd Nor

in Selva , 1987) .

other

Since 1946 , there has been a net import to Sarawak of

125,000 or more ' sporting guns ' or shotguns (Table 3.2 ) .

After attrition by ageing, confiscation and

deductions , a total of about 60,000 licensed shotguns remain

in the hands of the public . The number given varies

according to source , from 57,376 (Bujang Mohd Nor in Selva ,

1987) to 61,489 (District Council figures in Table 3.3 ) . In

addition , unknown numbers of home-made weapons from

Indonesian Kalimantan , and smuggled shotguns from elsewhere

in Malaysia , are present illegally in Sarawak .

It is important to appreciate that shotguns were already

widely distributed and in use throughout the interior by the

mid- 1950's (see , for example , White , 1956 for Kapit

District ) . The Sarawak Government froze the issuing of new

shotgun licences in December 1985 , and this was made

permanent and extended to prohibit the substitution of new

for old weapons in October 1987.

Access to ammunition is the most important factor

controlling the effect of firearms ownership on hunting

patterns (see below) . After some post-war fluctuation ,

shotgun cartridge import figures have been fairly constant

at 1-2 million per year since 1956 (with extremes of 0.6 and

2.8 million; see Table 3.2 ) . Imports have been relatively

high since 1980 , and the average for the years 1980-1986 is

almost two million per year . With an average load of 30

grams , this represents the annual discharge of about 60

tonnes of lead shot .

Ammunition sales in the mid- 1980's have been documented

in 13 Districts (Table 3.3 ) , and account for about 700,000

cartridges per year . Some 56% of these are of SG or similar

type , which fire ' buckshot ' and are mainly used against

bearded pigs and deer ; the rest contain lighter ' birdshot '

for use against smaller animals .

Sales overall per registered shotgun amounted to 1.8 per

month or about 22 per year , with a higher average figure of

37 per year for the interior Baram, Limbang , Lawas , Kapit

and Belaga Districts . These figures are approximately

consistent with imports , since two million cartridges among

60,000 shotguns would amount to about 33 per year for the

State as a whole .

There are ammunition dealers in most of Sarawak's small

bazaars , which are supplied by importing companies based in

the port towns . Purchase of cartridges by the user is

regulated by the Malaysian Arms Act of 1970 , and various

procedural rules laid down by the Police , the District

Officers and , in some areas , the Rajang Security Command

(RASCOM) . A valid firearms licence is required , which has

to be renewed annually through the District Council .
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DIVISION:

District Shotguns sales

Table 3.3 : Shotgun ownership and recent ammunition sales

Sample of ammunition sales :

Total Sample Mean/gunMean

/month %SG /monthmonths

FIRST :

Kuching 5,563

Bau 2,161

Sadong (U) 3,867

Sadong (L ) 1,294

Lundu 1,168

1
1
1
1
1 T

SECOND :

Sri Aman 3,362* 10,702 22 487 52 0.15

Lubok Antu 2,153* 36,445 12 3,037 1.41

Saribas 2,193* 53,691 35 1,534 47 0.70

Kalaka 2,095* 53,815 47 1,145 40 0.55

THIRD:

Sibu 532

1

Mukah 2,633

Kanowit 3,362* 49,369

Oya/Dalat 1,482

1
0
1

12

1
1
2
1

4 , 114 59

1
1
0
1 1.22

FOURTH :

Miri 2,656

Bintulu 4,899

Baram 5,432* 524,955 24 21,873 4.03

FIFTH :

Limbang 2,755* 297,978 55 5,418 49 1.97

Lawas 1 , 187* 218,388 62 3,522 47 2.97

SIXTH:

Sarikei 1,201 * 73,301 38 1,929 41 1.61

Bintangor 2,196* 55 , 745 57 978 51 0.45

Matu/Daro 695

1

Julau 2,416

SEVENTH :

Kapit 3,591* 422,848 42 10,068 66 2.80

Song 1,773* 28,668 42 683 0.39

Belaga 823* 279,499 139 2,011 69 2.44

TOTAL (* ed ) 32 , 123 56,799 56 1.77

TOTAL (all ) 61,489

Notes :

Proportion of cartridges loaded with ' buckshot ' for

use against large animals .

From the overall Fourth Division total assuming 50%

usage in Baram District .
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The licence is presented at the District Office together

with the used cases of the purchaser's previous supply of

cartridges . The latter are exchanged for a receipt which

authorizes their replacement with fresh ammunition , and this

is passed to the retailer when the purchase is made . This

system of limiting cartridge sales to the replacement of

used ammunition is intended to prevent hoarding .

In practice , some leeway is often allowed by the

District Offices in recognition of the fact that used

cartridges sometimes get lost , and for other reasons . This

must anyway be the case , since empty cartridge cases are

often to be found in hunted forests , and some cartridges are

casually exported to Kalimantan where they are used in home-

made shotguns . In parts of Kalimantan , one plastic-cased

cartridge may be exchanged for at least one man-day's labour

( E. Hansen , personal communication ) . Such a cartridge would

be re-used five times or more , using fishing weights or shot

retrieved from animal carcasses as projectiles , match-heads

in the percussion cap , and simple gunpowder as the

propellant .

Until February 1986 , the purchase of ammunition was

limited to a ration of 10 cartridges per gun per month in

RASCOM areas and 25 elsewhere , and usually only one month's

allowance could be bought at a time. The latter rule was

variably applied at the discretion of the District Officers ,

and reliable individuals or those from specially remote

longhouses were sometimes able to buy two or three months '

allowance at once .

Most rural people in the interior visit their District

capitals very seldom and , because of the limited number of

cartridges to be bought on each occasion , this fact has been

the most important restraint on their access to ammunition.

Its effect is shown by the very low actual rate of

ammunition use in Table 3.3 , relative to the consumption

which would be expected if all allowances were in fact

claimed a roughly ten-fold difference . At M$ 1.00-1.50

each , the cost of the cartridges themselves is probably an

insignificant factor , relative to the cost of travel to

obtain them.

Having in mind the inconvenience to rural people of

regular travel to replenish their ammunition supplies , an

important change was announced by the then Commissioner of

Police , Sarawak , in February 1986 (Zulkifli Ali in Anon. ,

1986 ) . This established a standard ration for the whole

State of 25 cartridges per gun per month and , more

importantly , permitted up to six months ' allowance to be

purchased at one time.

Depending on the details of the local controls imposed

previously, this reform increased the maximum number of

cartridges available to an individual on each visit to his

District Capital substantially : from 10-30 in RASCOM areas

and 25-75 elsewhere , to 150 in all cases , a range of

increase of between 100% and 1,500%. If only one or two

such journeys are undertaken annually , and the maximum

permissible ration is bought each time , the total annual

firepower of a rural hunter would be increased by up to

fifteen-fold .
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The new system has relaxed the main constraint on the

use of firearms in the interior , and a significant increase

in hunting pressure on all species is to be expected if no

compensatory restriction is imposed on the overall level of

ammunition import . This effect is not shown in increased

import levels in 1987 , however (Table 3.2 ) , probably because

the manufacturer and importers were not able to predict or

to respond quickly to the increased demand for ammunition in

the interior . Other factors might have included the

economic recession in 1986-1987, and poor demand for

cartridges of Malaysian manufacture .

Co-incident with the change in ammunition allowances , a

ban was lifted on the use of plastic-cased cartridges in the

First and Second Divisions and RASCOM areas , where only

paper-bound ammunition was permitted before . The plastic

type was previously prohibited in these areas for security

reasons , both because they can be re-loaded , and because

they are resistant to damp and can therefore be stored or

carried in the forest for long periods .

This change would have been significant in that the full

range of modern shotgun ammunition , almost all of which is

plastic-cased , could have been used for the first time in

nearly half of Sarawak . This range includes high-powered

and long-range cartridges to which certain species would be

especially vulnerable (for example the endangered proboscis

monkeys , Nasalis larvatus, which are usually shot from

boats ) .

As it happens , however , in late 1986 a separate nation-

wide ban was imposed on the import of all shotgun cartridges

into Malaysia . This move was designed to encourage

Malaysian self-sufficiency in cartridge manufacture , and all

ammunition legally imported to and sold in Sarawak since

early 1987 is made in Peninsular Malaysia . The cartridges

available are plastic cased , and produce relatively low

muzzle velocities .

SPECIAL INFLUENCES ON HUNTING

Various factors modify the practice of hunting at the

local level , or at particular times of year . They are

diverse and their effects are difficult to quantify , but

they should nevertheless be born in mind . They comprise a

complex of phenomena which are closely inter-related to

patterns of land use in and around each area in question .

a) A widespread and marked preference for bearded pig meat

over all other types of wild meat , and applying

especially when the animals are fat . At one community ,

for example , hunting pressure on deer seemed to increase

over time as the average fatness of wild pigs declined

(Figure 3.1 ) . The presence of abundant , fat pigs in an

area will often mobilise individuals to hunt who

normally never do so . The fatness of wild pigs is an

enduring topic of conversation in the interior; it is

usually measured in finger-widths of depth in a slash at

the shoulder (the ' fatness index ' ) .



-31-

B
e
a
r
d
e
d

p
i
g

f
a
t

i
n
d
e
x

3.0

2.0

1.0

M J

1984

50

+40

3
3
0

2
020

10

J A S O N D J F M A M J J Month

1985

Figure 3.1 : Monthly bearded pig fatness index compared with

deer kills as percent of all kills at Pa Dalih

over 15 months .

D
e
e
r

a
s

p
e
r
c
e
n
t

k
i
l
l
s

(-



-32-

b) In some areas , a reluctance to eat the flesh of male

bearded pigs in the ' mating season ' (see Chapter Five ) ,

apparently due to uraemia of the tissues .

c ) Individual , family or community-wide aversions to

killing certain animals , often due to religious beliefs

(either traditional ' adat' or else newly acquired) .

Among the more widespread traditional tabus are those

which protect orangutans (Pongo pygmaeus) in the upper

Ai and Delok , kijang (Muntiacus spp . ) on the Gaat and

elsewhere among the Iban of the Seventh Division , and

slow lorises and tarsiers (Nycticebus coucang, Tarsius

bancanus) in many areas (see Roth , 1896; Boult and

Moulton , 1911 ; Jensen , 1974; Rousseau , 1974 ; Kedit ,

1982 ) .

d) The price and logistic accessibility of shotgun

cartridges , batteries and carbide . A supply of these

items is essential if hunting is to occur at night , and

if they are difficult or expensive to obtain nocturnal

species will be relieved from hunting pressure . Also ,

the more restricted the supply of ammunition , the less

likely it is to be used against smaller, arboreal and

flying animals .

This factor

e ) Especially affecting hunting by night , the density of

other hunters since many people wish to minimize the

chance of accidents . may have increased in

significance since 1985 , when the Police initiated

vigorous action against hunters

incidents at night (Anon . , 1985a ) .

involved in wounding

f) Rainy weather tends to inhibit hunting activity in

general , while hunting by night under a bright moon is

regarded as unrewarding and so seldom attempted .

which isg) The presence of a market for wild meat

accessible enough to provide an incentive for extra

hunting activity to supply it (see Chapter Four ) .

h) The specialized training of
hunting dogs , which are

usually said to be better at catching certain species

(generally bearded pigs ) than others , and often pursue

female pigs more readily than male ones .

i ) In some areas , payment of a bounty by plantation

management for killing pest species such as porcupines

(Hystrix, Trichys and Thecurus) .

j ) At certain times of year , reluctance to eat the meat of

argus pheasants (Argusianus argus) and porcupines in the

belief that they become poisonous after eating

particular fallen fruits (see Smythies , 1955 ) .

k) Adjacent to areas where poison is used to ' control'

bearded pigs (e.g. until 1986 , Brunei ) , a degree of

hesitancy over eating this species .
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1) The practice of bejalai (exploratory travel and fortune-

hunting) greatly reduces the density of younger men in

many Iban areas (see Kedit , 1984 ) .

m) The celebration of Irau (Easter ) and Gawai (harvest

festival ) in various areas leads to a preliminary sharp

increase in hunting activity , since people tend to

return to their longhouses , or gather at their friends ' ,

and go hunting for recreation and in order to store meat

for the festivities . This may involve expeditions far

up-river and lasting several weeks , the party returning

with large amounts of preserved meat .

n) The desire to accumulate trophies of cultural

significance (e.g. hornbill and argus pheasant feathers ,

clouded leopard skins ) , for decoration , or for trade

(e.g. antlers , bear claws and teeth , pangolin skins ,

unusual bearded pig tusks and bezoar stones tannin-

rich concretions which are sometimes found in the guts

of porcupines and leaf monkeys ) .

o) The size of rivers near a longhouse may decide whether

bearded pigs can be intercepted or not while swimming

nearby; in narrower rivers this is impossible .

p ) River turtles (and fish) become much easier to catch

when river levels are low; thus , for example , turtle-

meat consumption in the upper Baram was greatly elevated

during and after the drought of 1982-1983 (Figure 3.2 ) .

q ) The extent of local knowledge of the provisions of the

Wild Life Protection Ordinance (which may limit hunting

of ' protected ' species and others by association ) , and

the proximity of Wild Life Sanctuaries , National Parks ,

Forest Reserves , and other areas of restricted access .

r) The implementation of a Police ban on hunting by non-

residents in the upper Baram and upper Limbang areas,

which was announced by the

Sarawak , in July 1987 (Mohd

1987) .

Commissioner of Police ,

Yassin Jaafar in Anon. ,

since this helps to

hunting patterns . At

s) The degree to which an area is accessible to the several

types of Sarawakian hunters ,

determine many aspects of local

least five broad types of hunters can be distinguished

in this context , viz:

-
recreational hunters based in towns ;

recreational hunters based in logging-camps ;

longhouse-based hunters who are visiting an area far

from their homes;

people hunting in the vicinity of their Own

longhouses ; and

nomadic or semi - nomadic Penans .
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SPECIES AFFECTED BY HUNTING

Almost any animal constituting more than a mouthful or

so of meat is liable to be captured for food in Sarawak .

Two sets of data are available from which to assess the

relative prominence of different species in this harvest ,

based respectively on individual and community hunting

interviews (Table 3.4) .

In the first sample , the deaths of 1,712 animals are

reported , while in the second , data are presented in the

form of median estimated killing rates per ten families per

year. Eighteen species or groups of species are common to

the two samples , and their overall representation in each is

significantly correlated by rank (r = 0.741 ; p < 0.01 ) ,

which suggests that the sampling is realistic .

What differences there are may be attributed to the

higher proportion of individual interviews obtained in

relatively remote locations , such as the upper Baram (where

very similar data were obtained from one longhouse by Chin ,

1985 ) . This would cause over-sampling of species which tend

to decline with excessive hunting and habitat disturbance

(including leaf monkeys , Presbytis spp . , barking deer

kijang , and rusa or sambar deer ) .

or

By contrast , nocturnal species in remote areas are

likely to be under-represented due to restricted supplies of

batteries and cartridges (including mouse deer or pelandok ,

civets , porcupines , pangolins and wild cats ) . Macaques ,

meanwhile , are killed especially in defence of crops around

harvest time , when few individual interviews could be

conducted , so they were under-sampled by this method .

Both samples show that the bearded pig is the most-

hunted species by far , and that the ungulate taxa together

contribute well over half (60-90%) of all prey . If the

ungulates are treated separately, the four taxa are arrayed

in the same order in the individual and community hunting

interview datasets , with the following representation :

bearded pigs (84.7% and 79.7%) , pelandok (5.5% and 13.9%) ,

kijang (5.4% and 3.3%) , and rusa ( 4.4% and 3.1% ) .

As noted before , firearms and dogs play an extremely

important role in modern hunting patterns . If these factors

are removed , it is possible to compare the composition of a

modern wildlife harvest with that inferred from prehistoric

times (Table 3.5 ) . There is a significant rank correlation

(r = 0.667; p < 0.05 ) between the representation of common

taxa in such a modern sample , and among remains excavated at

Niah caves in Miri District (Medway , 1958 ) . Without modern

hunting aids, it can be seen that a ' monkey- pig-porcupine '

diet is characteristic (see also the diet of modern Penans

according to Kedit , 1982 ) , rather than one over-whelmingly

dominated by ungulates as in most areas at present .

Turning to the use of durable wildlife byproducts for

decoration , a door-by-door survey of one town (Kanowit ) and

16 longhouses , supplemented by notes made elsewhere ,

identified 1,113 trophies (including a few pets ) ; these are

listed by taxon and frequency in Table 3.6 .
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Table 3.4 : Animals affected by hunting

CommunityIndividual

interviews: interviews:

Total Median kills/ Sample

Taxon kills [ %] ** 10 doors/year size [%]

Bearded pigs 1,298 76.9 31.1 210 47.7

Pelandok 84 5.0 5.4 204 8.3

Kijang 83 4.9 1.3 208 2.0

Rusa 67 4.0 1.2 209 1.8

Macaques 35 2.1 10.1 95 15.5

Civets 35 2.1 3.1 103 4.8

Squirrels 17 1.0 2.5 78 3.8

Porcupines
17 1.0 2.2 98 3.4

Leaf monkeys 17 1.0 <0.1 73 <0.1

Monitor lizards 15 0.9 4.2 60 6.4

Pythons 5 0.3 2.1 60 3.2

Bears 4 0.2 0.2 73 0.3

Pangolins 3 0.2 0.6 71 0.9

Pheasants 3 0.2 <0.1 57 <0.1

Small cats

Eagles

Gibbons

Hornbills

2
2
1
1

0.1 0.7 57 1.1

0.1 0.5 57 0.8

0.1 < 0.1 63 < 0.1

0.1 <0.1 57 <0.1

Other birds 20

Otters 3

Turtles

TOTAL 1,712

30.3

95.5

1
1
0

Notes :

Calculated for taxa common to both samples .

From data in Appendix Two .
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Table 3.5 : Prehistoric and modern wildlife harvests

Remains found at

Niah (ancient ) :

Taxon Animals [ %]

Harvest without guns

or dogs (modern ) :

Animals [%]

Macaques 47 33

6

20

Bearded pigs 46 33 6 13

Porcupines 25 18 11

Squirrels

Civets

Leaf monkeys

Gibbons

Otters

4
7
3
2
2

9 6 15

5 1

2 1

1 1

1 2

2
2
2
4

1
2
3

24

33

Orangutans
40

Small cats 15

Cattle 6

Pelandok 5

Bears 5

Rhinos 3

Weasels 3

Dogs
3

Colugos
2

Mongooses 2

Tree shrews 1

Moon rats 1

Lorises 1

Ferret-badgers 1

Clouded leopards 1

Rusa 1

Kijang 1

Elephants 1

Monitor lizards present

Birds present

Pythons present

Turtles present

12

15

4

[ Table 3.41

Notes :

Calculated for taxa common to both samples .

Data from individual hunting interviews .
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The sample is dominated by hornbill and argus pheasant

feathers , bearded pig mandibles , rusa and kijang antlers and

bear paws , the first three occurring mainly in the

longhouses , the last mostly in shops , with deer trophies

being equally spread . The pets recorded were mainly rusa ,

macaques , lorikeets and mynas; almost all the remaining

items were skins nailed to walls . Overall , 55.4% of the

sample derived from animals which are totally protected by

law (see Table 7.1 ) .

of

Pests of crops render themselves liable to particular

hunting pressure , and a survey farmers ' attitudes

revealed macaques , rusa and bearded pigs among the larger

animals to be especially ill -reputed (Table 3.7) . These

data are relevant because the need for crop protection has

been used as an argument in favour of increasing the supply

of shotgun ammunition in the rural areas .

Without firm data on actual crop losses it is difficult

to assess the realism of farmers ' attitudes on this subject ;

Freeman ( 1970 : 201-202 ) , for example , suggests that crop-

protection efforts and complaints about pests are both often

disproportionate to actual damage in Iban areas . Hatch

(1982) also depreciates the impact of vertebrate pests

especially on hill -rice yields , while calling for further

research.

It seems likely that macaques are SO prominent in

reports not because they are particularly devastating, but

rather because they are diurnal , bold and crafty , and

therefore irritating ; an additional factor is that adult

male pig-tailed macaques are able to intimidate many people .

Of the ungulates , bearded pigs tend to be rather

sporadic crop-raiders because of their unstable populations

and variable natural food supply. This is especially so in

more down-river areas , where they are locally scarce but are

occasionally reinforced by migrating herds from elsewhere .

Rusa , meanwhile , are absent or almost so from more settled

regions and are only mentioned as pests where they are still

reasonably common.

Most of the remaining pest reports were complaints about

rats , squirrels , insects and small birds , and these taxa in

fact completely dominate systematic accounts of recognised

agricultural pests in Sarawak (e.g. Wan , 1972 ) . The

Agriculture Department presently has no information on the

role of large vertebrates in reducing crop yields ( T.K.

Chua , personal communication ) , and this and the value of

using firearms to protect crops both need to be more

critically investigated .
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Table 3.6 : Trophies and pets in longhouses and bazaars

Taxon Number

Various Hornbills (Bucerotidae ) 325

Rusa (Cervus unicolor) 163

Black hornbills (Anthracoceros malayanus)

Argus pheasants ( Argusianus argus)

Bears (Helarctos malayanus)

127

104

74

Kijang (Muntiacus muntjak, M. atherodes)

Bearded pigs (Sus barbatus)

61

58

Rhinoceros hornbills (Buceros rhinoceros)

Malay lorikeets (Loriculus galgulus)

Pangolins ( Manis javanica)

33

Small wild cats (Felidae )

Clouded leopards (Neofelis nebulosa)

Various civets (Viverridae )

Giant squirrels (Ratufa affinis)

Long-tailed macaques (Macaca fascicularis)

Pig-tailed macaques (Macaca nemestrina)

Binturong (Arctictis binturong)

Helmeted hornbills ( Rhinoplax vigil)

Tembadau (Bos javanicus)

Eagles (Accipitridae )

Colugo (Cynocephalus variegatus)

Gibbons (Hylobates muelleri)

Turtles (Eretmochelys imbricata)

Leopard cat (Felis bengalensis)

Red giant flying squirrel (Petaurista petaurista)

Hill myna ( Gracula religiosa)

Python (Python reticulatus)

Malay civet (Vivera tangalunga)

Masked palm civet (Paguma larvata)

Common porcupine (Hystrix brachyura)

Flying fox (Pteropus vampyrus)

Banded linsang (Prionodon linsang)

Small-toothed palm civet (Arctogalidia trivirgata)

Yellow-throated marten (Martes flavigula)

Red leaf monkey (Presbytis rubicunda)

Hose's leaf monkey (Presbytis hosei)

Moon rat (Echinosorex gymnurus)

TOTAL

21

13

13

12

11

11

11

10

8

7

2

1

1

1

1

7
5
5
5
4
M
M
M

~
~

~
~
~
~
L
L
L
L
L

3

3

3

2

2

2

2

1

1

1,113
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Table 3.7 : Perception of wildlife as agricultural pests

Frequency of

mention as a

Type of pest serious pest

Pig-tailed macaque 64

Long-tailed macaque 58

Rats 48

Various insects 47

Rusa 46

Bearded pigs 38

Small squirrels 38

Munias ( Estrildidae) 36

Bulbuls (Pycnonotidae)
13

Termites ( Isoptera) 11

' Disease' 7

Porcupines

Civets

Insect larvae

Kijang

Flying foxes

OVERVIEW:

Macaques

5
4
3
3

2

Crops affected (most

vulnerable in bold)

Rice

Rice , cocoa

Rice , fruit , coffee

Rice

Rice , rubber seedlings

Rice , banana , brinjal ,

tapioca , sugarcane

Rice , cocoa , coffee ,

fruits , pepper

Rice

Pepper

Rubber

Pepper , rice

Tapioca , sugarcane

Cocoa , fruits , coffee

Various cash crops

Cucumbers , rubber

Fruits

122

Rodents 91

Ungulates 87

Insects 61

Birds 49

Microbes 7

Other mammals 6

Note :

During community hunting interviews .
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HUNTING IN PRACTICE

About 64% of all animals taken are killed by gunfire ,

between a quarter and a third by spear , and the rest by trap

or blowpipe (Table 3.8 ) . These proportions are based on the

results of individual hunting interviews and , for the

ungulates , on community hunting interviews . The two sets of

data differ mainly in the greater role of trapping suggested

by collective interviews accounting for more than a third
-

is

of kijang and two thirds of pelandok captured .

This difference understandable since the

opportunistic checking of traps in the course of other work

did not constitute a ' hunting excursion ' within the meaning

of an individual hunting interview. The sample of

communities which were asked about their use of traps ,

however , is biased towards those which use trapping often,

and these are in a minority overall .

Table 3.8 : Methods used in the wildlife harvest

Taxon

Percent killed by :

Gun

Sample size :

Spear Trap Dart Animals Houses

Bearded pigs 60[ 65]

Rusa

40[27]

81[71 ] 19[ 22]

<1[ 7] <1[ 1] 1,298 45

O[ 7] 0[7] 67 18

Kijang 88[ 56] 7[ 8] 1[36] 2 [ 0] 83 18

Pelandok 93[ 30] 7[ 4] 0[ 67] 84 15

Other mammals 710 -] 8[ -] 1[ -] 20[ - ] 134

Birds 31[ -] O[ - ] O[ -] 69[ -] 26

Reptiles 35[ -] 65[ -] [ -] [ -] 20

OVERALL 64[ 63] 33[ 25] < 1[ 12 ] 3[ 1] 1,712

i.e. % from individual [ % from community] interviews .

Most large ungulates in the sample (64-97%) , and

especially bearded pigs , were killed by day , and generally

(57-86%) with the aid of dogs (Table 3.9 ) . About 6% of mouse

deer were killed using dogs during daylight .

Table 3.9 : Influence of dogs and daylight on the harvest

Taxon

a) % killed" by:

Day Night

b) % killed" :

With dogs Without dogs

Bearded pigs 96.9 3.1 86.3 13.7

Rusa 63.8 36.2 61.7 38.3

Kijang 78.3 21.7 56.5 43.5

Pelandok 6.0 94.0 6.0 94.0

Data from individual hunting interviews .
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The overall effectiveness of hunting with firearms was

assessed by comparing the number of cartridges fired with

the number of animal deaths caused : there was an average of

75.2 kills per 100 cartridges discharged . This high rate

seems realistic for the interior of Sarawak, where

cartridges are not easily replaced if wasted , and where

hunters are typically very experienced . Indeed , in very

remote areas , such as the upper Baram, success rates

normally approach 100%: a hunter will routinely leave his

longhouse with one cartridge , and will not expect to return

empty-handed (see also Chin , 1985 ) .

Hunters in more down-river areas are less efficient

users of ammunition ; they tend to have more ammunition to

hand , and far less hunting experience , and therefore risk

shots which would not be attempted elsewhere . Moreover , a

certain amount of ammunition is used against frivolous

targets (such as clay-pigeons and trees ) , or fired into the

air during celebration of Chinese New Year and Gawai Dayak

especially. In recognition that these uses have been under-

sampled , and to ensure conservative but realistic

conclusions , a figure of 50% is suggested to represent

cartridge effectiveness in the State as a whole.

SUMMARY

1 ) Many factors affect hunting methods in each area ,

including tradition , knowledge of techniques , access to

ammunition and lights , and access to markets for meat

and trophies .
in turn affect the choice of

species taken and the scale of the harvest , causing

great variation in hunting patterns from place to place .

These

2 ) Hunting is mostly carried out by: trapping (often now

with new techniques introduced from abroad) ; spearing

(in conjunction with trained dogs ) ; blowpiping (a dying

art) ; and shooting (by night , with dogs by day, by

stalking or from hides , from road vehicles and boats ) .

Nearly two-thirds of hunted animals die by gunfire and ,

in the interior , three-quarters of cartridges fired kill

an animal .

3) Among nearly 5,500 families surveyed in the interior ,

there were an average of about two spears and two dogs

per family, one shotgun per two families , and one

blowpipe among four. The rural people of Sarawak are

thus well equipped for hunting .

4) About 60,000 shotguns are presently registered in the

State , and an average of almost two million cartridges

are imported each year . The most important limit on

access to this ammunition is the number of rounds which

may be bought at one time . Only a tenth of the maximum

annual ration is actually purchased because most people

cannot afford to visit their District capitals very

often. A recent increase in the maximum single purchase

allowance is likely to lead to a sharp increase in

overall hunting activity .
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5) Almost any animal constituting a mouthful of meat or

more is liable to be captured and eaten . By any measure

used, however , ungulates are the most important prey and

contribute 60-90% of the harvest . This category

comprises rusa (sambar deer) , kijang (barking deer) ,

pelandok (mouse deer ) and the bearded pig , of which the

last is by far the most often hunted species .

6 ) Where large , ground-living animals are common (remote

areas ) , they are hunted using dogs and spears or guns;

as they become rarer, smaller animals active by night

and in the tree-tops are killed instead , necessarily by

the use of firearms . Other factors include the desire

to accumulate trophies (mostly of animals totally

protected under the Wild Life Protection Ordinance ) , and

to control pests of crops (mainly macaques , rusa and

bearded pigs ) .

The head of a bearded pig for sale in the town of Song,

on the middle Rajang river. The wild meat trade on the

Rajang was estimated to be worth at least M$4 million in

1984 .
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4. WILDLIFE ECONOMICS

INTRODUCTION

When a domestic animal is slaughtered and its meat sold

in the market , that animal clearly has value to its owner;

its fellows back at the longhouse are given a similar value ,

in law and custom, even though this may not be realized in

cash until they are killed in their turn . Because herds of

livestock are owned by individuals or collectively by

communities , these people accept the economic role of such

animals in their lives , and will expect to be paid in full

if the animals are taken away .

Wild animals , by contrast , are usually not thought to be

' owned' by anyone in particular , and they are generally

treated as common property . In sparsely-populated Sarawak,

the concept of exclusive hunting rights to an area of forest

by each community is not highly developed , and the near-

universal right to kill wildlife is often casually assumed .

Although some communities are beginning to demand more

exclusive use of local wildlife resources , especially where

they perceive their interests to be threatened by

' outsiders ' , this is not really compatible with existing

legal and administrative procedures . Thus, for example , the

establishment of Communal Forests under the Forests

Ordinance has proceeded extremely slowly in comparison with

schemes more in line with traditional priorities (see Table

1.2 ) .

With little sense of ownership involved , it is easy to

treat wildlife as if it was economically valueless , and it

is generally so treated both in Sarawak and elsewhere . This

approach is maintained despite the fact , for example , that a

wild animal when brought to market may retail for just as

much cash as a domestic animal whose ownership is vigorously

asserted . In this sort of transaction , however , there is at

least some overlap between simple economics and wildlife

biology , so it can be used to introduce the linkage between

the two . This chapter therefore first examines trade in

wildlife products , with special reference to that in meat

within the Rajang river basin .

It is relatively easy to think of wildlife in economic

terms when it is bought and sold for cash , but it is more

difficult when considering animals which are neither claimed

by anyone nor marketed in an organized fashion . On the face

of it , they have no price and thus no value .

But what would happen if they were not there? If they

fulfil a need which would otherwise have to be satisfied by

the expenditure of money , is it not reasonable to value them

according to the cost of such replacement? It is a major

contention of the remainder of the chapter that this is so ,

and that the true value of wildlife , unrecorded and unpriced

through countless transactions , almost

infinitely exceeds that which has been perceived for it up

subsistence

to now.
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TRADE

Wild meat is routinely sold for cash throughout Sarawak ,

although in some communities it may be more often bartered

(or just shared) . Where cash is involved , marketing may be

handled by the individual hunter selling to his neighbours ,

through shops in the larger longhouses , or through organized

meat-trading facilities in the towns . Distribution may be

by longboat and foot , by road , or by river express , and meat

processing and storage may be by simple dressing and cooking

or smoking , or involving refrigeration. Price and volume

vary greatly from place to place , and over time .

One major trade route was investigated
, whose great

artery is the Batang Rajang and whose main market is Sibu .

This Rajang trade depends for its supply of wild meat on

hunters working from longhouses
on and around the Baleh ,

upper Rajang and Balui . It is organized
by a number of

private businesses
based in Belaga , Kapit and Sibu , and can

be highly profitable
because of low transport

costs and high

price differentials
between source and market . Bearded pig

meat , for example , may be bought for M$ 0.50-1.00
/kg upriver

and sold for M$6.00-7.00
/kg or more in Sibu , having incurred

a transportation
charge of only M$ 0.33/kg by public river

express in between .

The Rajang trade has grown up very rapidly since the

mid- 1970's (see Nicolaisen, 1976; Strickland , 1986 ) , its

volume and value being sufficient to justify substantial

investment in commercial freezer facilities at longhouses

and on boats , transforming local hunting patterns

providing a large and permanent market for wild meat .

by

It is difficult to assess the trade fully since it is

almost completely unregulated and its few records are in

private hands . Nevertheless , an attempt was made to

estimate volume by interviewing traders at various points in

the system, and by comparing and collating their reports

(Table 4.1 ) .

According to these results , in 1984 about 10,200 bearded

pig carcasses , 1,400 rusa and a few kijang were sent to

Sibu , while another 6,400 pigs and 200-300 deer were bought

and consumed locally along the way. At average 1984 prices ,

the total value of this trade was about M$ 4 million (Table

4.2 ) .

A follow-up survey in January 1986 suggested that the

volume of traffic had declined in Kapit by about 25% during

1985 as against 1984 , and perhaps by more than this at

Belaga . Such changes could reflect inadequate documentation ,

natural variance in bearded pig populations and/or the

impact of excessive harvesting . There is clearly a need for

improved monitoring of this trade route .

One trader (Kapit #1 in Table 4.1 ) allowed inspection of

his current dispatch books on two occasions . In the period

30 June to 27 July 1984 , amounts totalling 5,859.5 kg of

bearded pig meat , 709 kg of rusa and 10.5 kg of turtle meat

were sent to Sibu , together yielding an average of M$855/day

at Kapit prices .
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Table 4.1 : Wild meat traffic on the Rajang in 1984

Trader

BELAGA

Estimated number of carcasses

sent downriver during 1984:

Bearded pig Rusa Kijang Sent to :

Trader #1

Trader #2

1,140-2,080

1 , 170-2 , 160

72- 84

240-480

Sibu

Trader #3

Trader #4

360- 480

1,000

24- 36

60

Kapit/Sibu

Kapit

Kapit/Sibu

Trader #5 600-1,800 12- 24 Kapit

Total 4,270-7,520

Midpoint 5,895

408-684

546

ΚΑΡΙΤ

Trader #1 2,000-3,000

Trader #2 1,600-2,300

500-600

180-240

50-100 Sibu

20-50 Sibu

Trader #3 1,000 180 Sibu

Trader #4 1,095-2,555 Sibu and

Kuching

Total 5,695-8,855 680-1 , 020 70-150

Midpoint 7,275 850 110

SONG

Trader #1 180 Kanowit

TOTAL TRADED

BELAGA SIBU : 13,350 1,400 110a

TOTAL REACHING

SIBU: 10,220 1,400 110

Total sales of wild meat for consumption locally : -

Kapit 3,250

Kanowit 1,660 48 9

Song
1,460 60 132

TOTAL 6,370 108 141

TOTAL TRADED

LOCALLY 3,240 108€ 141

Notes:

Sum of export midpoints .

to

こ

Sum of Kapit exports , Belaga exports to Sibu , and 50% of

Belaga exports to Kapit /Sibu .

Assumes that none are bought locally after defrosting ,

as advised by traders .

Local consumption minus

between Belaga and Sibu .

local sales from shipments
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1986 ,

being

In the period 3 December 1985 to 3 January

exported bearded pig and turtle meat (no rusa

recorded ) yielded some M$822/day (Table 4.3 ) . The latter

sample was taken during a period when bearded pigs were more

common than they had been at any time previously in 1985 .

Table 4.2 : Value of the Rajang wild meat trade in 1984

Number of

gutted and

Place headless

Carcass

weight Local retail

Total

value

of sale carcasses (kg)
է:

price (M$/kg ) < (M$ )

BEARDED PIG:

Kapit 3,250 36 3.17 370,890

Song 1,460 36 4.80 252,288

Kanowit 1,660 36 5.50 328,680

Sibu 10,220 36 6.50 2,391 , 480

TOTAL 3,343, 338

RUSA:

Song
60 45 8.00

Kanowit 48 45 8.50

Sibu 1,400 45 9.50

21,600

18,360

598,500

TOTAL 638, 460

KIJANG :

Song 132 13 4.80

Kanowit 9 13 5.50

8,237

644

Sibu 110 13 7.00

TOTAL

GRAND TOTAL

10,010

18,891

4,000, 689

Notes :

From Table 4.1 .

Mean of median adult male and median adult female whole

carcass weights from Table 4.4 (x 70% dressing loss for

pigs and 55% for deer ) .

C 1984 prices from traders or Agriculture Department

records .

Fish export by the same trader was recorded during the

same period (3/12/85-3/ 1 /86 ) for comparison . At this time ,

fish supply was restricted because of high water but , even

the various species together yielded about M$ 1,521 / day

at Kapit prices (Table 4.3 ) . All exports for about a month

by one company were thus worth almost M$ 75,000 in Kapit , and

probably well in excess of M$ 100,000 in Sibu .

so ,
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Table 4.3 : Exports by Kapit Trader #1 , 3/12/85-3/1/86

Total Unit Total

weight value value

Frozen goods exported : (kg ) (M$/kg) (M$)

FISH :

Empurau (Tor dourensis) 908.0 10.00 9,080.00

Mengalan (Puntius bulu) 848.9 12.00 10 , 186.80

Tapah (Wallago sp . )
153.7 7.50 1 , 152.75

Labang (Pangasius

nieuwenhusii) 434.5 7.50

Belidah (Notopterus sp . ) 17.8 6.00

Lajong (Kryptotopterus sp . )
19.0 6.00

3,258.75

106.80

114.00

Tenggadak (Puntius

schwanenfeldii)

melanopleura)

814.6 28.00 22,808.80

Mata merah (Osteochilus

50.1 12.00 601.20

Semah (Tor tambroides) 75.0 10.00 750.00

Boeng (Cyclocheilichthys sp . )
36.0 6.00 216.00

Palau (Ophiocephalus sp . )
58.0 6.00 348.00

Baung (Mystus sp . )
10.5 4.50 47.25

MEAT:

River turtle (Trionyx sp . ) 13.5 ?5.00 67.50

Bearded pig (Sus barbatus)
8,359.0 3.14 26,247.26

TOTAL 74,985 . 11

Notes :

b
Obtained by spot-inspection of dispatch books .

Kapit prices from Agriculture Department records .

The Rajang trade must make a substantial contribution to

the economy of the Seventh Division overall , and that

proportion of revenue which reaches the longhouse level

represents the major source of cash income for many rural

people . Among the Kejaman of the lower Balui , for example ,

Strickland ( 1984 ) calculated an average return of M$8.00 in

cash per man-day's hunting effort for bearded pig meat

alone , and the harvesting rate for this species is greatly

elevated throughout the Balui as a result of access to this

market (see Appendix Two ) . How long the trade can be

sustained at its present scale is open to question .

REWARD FOR HUNTING EFFORT

The 979 hunting excursions recorded in individual

interviews represented a nominal total of 18,206 man-hours .

As explained in Chapter Two , the data were corrected to

obtain a more conservative estimate of hunting effort of

21,511 man-hours , or almost 2.5 man-years . On this basis ,

each animal killed required the investment of 13.4 man- hours

on average , although this varied between areas (see below) .

Hunting by night accounted for 10.4% of man-hours and

yielded 13.9% of the total kills .
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resulted in theThis hunting effort

estimated 61 tonnes of wild game , which

capture of an

after dressing

would have produced(removal of head , skin and entrails )

about 42 tonnes of meat (Table 4.4 ) . This represents an

average of about 1.9 kg per man- hour. Dominance of ungulate

meat in this sample is very marked , at 98.6% of the total ,

and bearded pigs alone contributed about 92%. Other taxa

to contribute relatively little to the wild meat

harvest , although some have probably been under-sampled for

reasons given previously . Another factor , to be discussed

in Chapter Five , is that Sarawak's bearded pig population

was probably unusually large at the time when these data

were collected .

seem

Taxon Male Female

Table 4.4 : The result of 21,511 man-hours of hunting effort

Body weight in

kg expressed as

mean or * median

Total

weight of

all animals

killed (kg )

Weight of

meat yielded :

(kg) [ %]

Wild pigs 60* 42* 54,806 38,364.2 92.0

Rusa 91* 72* 3,758 2,066.9 5.0

Kijang 23* 25* 990 544.5 1.3

Pelandok 3* 3* 250 137.5 0.3

Civets 3 105 57.8 0.1

Pythons 37 209 115.0 0.3

Monitors 3 36 19.8 <0.1

Bears 40 120 66.0 0.2

P-t macaques 10 192 105.6 0.3

Porcupines 7 112 61.6 0.2

L-t macaques 5 80 43.5 0.1

Leaf monkeys 10 150 82.5 0.2

Birds 0.5 13.5 7.4 <0.1

Squirrels 0.5 8.5 4.7 <0.1

Otters 2 2 1.1 <0.1

Gibbons

Pangolins

TOTAL

6
25

5
6 2.8 <0.1

3.3 <0.1

60,843 41,684.6

Notes :

From estimates

interviews .

b

obtained during individual hunting

Assumes 30% wastage for bearded pigs , 45% wastage for

other species (see Eltringham, 1984 ) .
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WILD MEAT IN HUMAN NUTRITION

An overview of the role of wild meat in the rural diet

in Sarawak is provided by data on fresh food purchases at

boarding schools in the Fourth , Fifth and Seventh Divisions

(Table 4.5 ) . Records are available from 63 schools for 1984

and 1985, covering consumption during almost two million

boarder-attendance The overall daily ration of

The

days .

vertebrate animal matter was 102.7 grams/boarder .

largest single component was bearded pig meat at 32%, with

other wild meat contributing about 7%, fish about 18% and

domestic pork, beef and chicken 13-16% each .

More detail is available for schools in the upper Baram

area, where adequate records were obtained from 8-17 schools

for 1982-1985 (Table 4.6 ) . Meat of wild origin played a

greater role in this sample than elsewhere , contributing

about 61% of the total ration . The highest availability of

bearded pig meat in 1983 coincided with an eruption in this

species ' local population (see Chapter Five ) .

535

A comparison of data from schools throughout the

interior for 1984-1985 showed that the proportion of wild

meat in the diet was strongly correlated with the total meat

allocation <r = 0.401 , t = 4.146 , df =
64, p < 0.0005 ) .

This means that the less wild meat is available , the less

meat is eaten in total . This pattern probably results from

the higher monetary cost of domestic meat , since the schools

have limited budget allocations . It is plausible to

generalize this pattern to whole communities in the

interior , where people tend to be rather poor in cash terms .

Meat contains about 25% protein (Eltringham, 1984 ) , and

since some 50 grams of protein per day are required for

normal growth at least 200 grams of meat or its equivalent

are needed daily by each child. Vegetables , eggs and tinned

or dried foods all contribute protein , but about half of the

minimum protein supply derives from fresh meat overall - and

almost 40% of this is from the wild ( or nearly 60% if fish

are included ) .

-

Hunted meat is important in rural nutrition because of

its role as a continuous supplement to livestock production,

and as a ' buffer ' for maintaining dietary quality should

other crops be inadequate (see Hatch , 1982 ) . Since

declining wild meat supply is associated with reduced total

meat consumption , this is presumably part of the explanation

for chronic under-nutrition and growth-stunting which has

been reported in various rural areas in Sarawak (e.g.

Anderson , 1979 ) .
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Table 4.5 : Meat rations at boarding schools in the interior

Districts :

Limbang Baram Baram

/Lawas (UL) (L)b Belaga Kapit Song Total [ %]

Schools 6 17 11 3 24 2 63

Rations

( ' 000s) 190 787 374 53 520 53 1,977

Mean rations (grams/boarder/day) : -

WILD :

Wild pig 28.7 53.5 10.4 25.0 21.3 15.8 33.3 32.4

Rusa

Kijang

5.1 10.3

0.5 1.8

1.5 3.8 2.4 5.3 5.8 5.7

0.2 0 0 0 0.8 0.8

Pelandok 0 0.3 0 0 0 0.1 0.1

Other 0.1 0.9 0.2 о 0.1 0.4 0.4

FISH : 7.0 15.5 25.8 25.9 22.3 1.3 18.9 18.4

DOMESTIC :

Pork

Beef

Chicken

23.3 21.2

12.8 2.2

26.8 5.7

12.4

17.4

23.1

5.0 1.9

9.4 27.2

13.6 20.8

14.7 14.1 13.8

0

1.6

13.5 13.2

15.7 15.2

ALLE : 104.3 111.5 90.9 82.6 105.8 38.6 102.7 100.0

Notes :

UL =
unlogged ; general vicinity of school and longhouse

not yet subjected to timber harvesting .

b L =

C

logged ; general vicinity of school and longhouse

already subjected to timber harvesting .

Meat recorded purchased of all origins = 202,979.1 kg .
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Table 4.6 : Meat rations in unlogged parts of Baram District

Source of meat

Year of records :

1982 1983 1984 1985 Total

a) Mean ration (grams/boarder/day) : -

Bearded pig 42.5 64.7 53.7 53.2 55.4

Rusa 15.6 18.0 15.6 5.1 13.0

Other ungulates 8.2 5.9 3.0 1.4 3.9

Other wild spp . 1.3 2.6 1.5 0.3 1.4

Fish 24.6 27.8 14.1 16.9 19.9

Pork 8.2 19.4 21.8 20.7 19.3

Beef 0.2 2.0 1.9 2.6 2.0

Chicken 6.4 7.1 6.3 5.1 6.2

Total 107.1 147.5 117.7 105.4 121.1

b) Percent of ration: -

Bearded pig 39.7 43.8 45.6 50.5 45.8

Rusa 14.6 12.2 13.3 4.9 10.8

Other ungulates 7.7 4.0 2.5 1.3 3.2

Other wild spp . 1.3 1.8 1.3 0.3 1.2

Fish 23.0 18.9 12.0 16.0 16.5

Pork 7.7 13.2 18.5 19.7 16.0

Beef 0.2 1.3 1.6 2.5 1.9

Chicken 6.0 4.8 5.3 4.9 5.1

TOTAL MEAT (kg ) 14,788 52,998 45,768 41,952 155,507

TOTAL

ATTENDANCES 138 , 110 359,270 388,804 398, 135 1,284,319

NUMBER OF

SCHOOLS 8 14 15 17
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SCALE OF THE WILDLIFE HARVEST

The findings of this study allow three independent

estimates to be made of the quantity of wild meat harvested

annually in Sarawak, the figures being :

1 ) 26,500 tonnes ;

2) 25,100 tonnes ; and

3) 9,400 tonnes .

These assessments were made in the following ways .

1 ) Ammunition usage and individual hunting interviews.

Starting from the number of shotgun cartridges used annually

in the State , and using the 1980-1986 mean figure of

1,953,510 ( Table 3.2 ) , 56% arare of ' SG' or similar type

(Table 3.3 ) which can be used effectively against large

animals (bearded pigs , rusa and kijang ) . From results

presented earlier (Table 3.4 ) , about 89% of large ungulates

killed can be assumed to be bearded pigs , 5% are rusa and

about 6% are kijang . Meanwhile , as discussed in Chapter

Three , about 50% of all cartridges fired can be assumed to

kill an animal , and some 60% of bearded pigs and 80% of deer

die by gunfire (Table 3.8 ) . Lastly , the dressed weight of a

bearded pig is assumed to be about 36 kg , that of a rusa 45

kg , and that of a kijang 13 kg (Table 4.4 ) .

The annual harvest of these three ungulates may thus be

calculated :

1,093 , 966 ; X 50% = 546,983 animals1,953,510 X 56% =

killed by gunfire .

Then , correcting for animals killed by other means :

546,983 X 89% = 486 , 815; + 40% = 681,541 bearded pigs

killed in total ;

546,983 X 5% = 27,349 ; + 20% = 32,819 rusa killed in

total ;

546,983 x 6% = 32,819; + 20% =

total .

39,383 kijang killed in

[39,383 X 131 =

Then , multiplying by the dressed body weights :

[ 681,541 X 36] + [ 32,819 X 451 +

26,524,310 kg of meat.

2) Overall reward per man-hour . In the interior , a median

of 18.5 days spent hunting per man-year (n= 12 ) was recorded

by Jensen ( 1974 ) , Strickland ( 1984 ) and Chin ( 1985 ) . The

number of people per family is 7.0 on average (n=5,365

families , 265 longhouses ; Kapit District Office files ;

Burke , 1978 ) . Therefore , if there is one hunter per family ,

and 500,000 rural inhabitants in Sarawak who are partly

dependent on hunting (see Chapter One ) , the total annual

hunting effort is approximately as follows :

500,000 ÷ 7 = 71,429 families ; x 18.5 = 1,321 , 437 man-

days .

Then , assuming a hunting day of 10 hours:

1,321 , 437 x 10 = 13,214,370 man-hours spent hunting .

Since hunting effort has been estimated to yield about

1.9 kg of meat per man-hour

harvest of wild meat would be:

13 , 214 , 370 x 1.9 =

(Table 4.4 ) , the total

25, 107 , 303 kg of meat.
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3) Community hunting interviews .
Estimates for the average

number of different kinds of animal killed per ten families

per year were given in Table 3.4 . These may be converted

into weights of dressed meat according to values given in

Table 4.4 , and total 1,308.7 kg . With a total of [ 500,000 ÷

701 or 7,143 such ten-family units , the annual consumption

on this basis would be:

7,143 x 1,308.7 = 9,348,044 kg of meat.

Only an arbitrary choice can be made among these three

estimates , so the mid- range value of about 18,000 tonnes per

year will be taken to represent them collectively . For a

population of 1.5 million , this makes an average consumption

rate of about 12 kg/person/year in Sarawak as a whole . This

figure represents the diet of both rural people who eat much

more wild meat than this and urban people who eat much less .

This is a plausible figure for a sparsely-settled

tropical country with subsistence agriculture as the

dominant form of land use , and with a strong hunting

tradition. For comparison, estimates of wild meat

consumption in sub-Saharan African countries range up to

74.7 kg/person/year , although African national consumption

rates are more often in the range 2-10 kg/person/year (Sale ,

1981 ; Prescott-Allen and Prescott-Allen , 1982 ; Martin , 1983 ;

Sanogho , 1984 ) .

Levels of consumption which apply to particular areas

within countries , where hunting is known to be important ,

may greatly exceed overall national rates . For example ,

wild-meat consumption rates of 19-168 kg /person/year were

recorded in Peruvian Amazonia by Dourojeanni ( 1985 ) , which

is in the same range as the 22-33 kg/person/year implied

from school rations in the upper Baram (Table 4.6 ) .

Government statistics in Sarawak have not previously

acknowledged the role of harvested wildlife , or have done so

in a misleading way . For example , the Agriculture

Department estimated that 2,332 bearded pigs were killed in

total during 1983 (Mayan and Ngiam, 1984 : 88) , based on

partial surveillance of markets in District Capitals . This

number (which would have contributed less than 0.5% of

18,000 tonnes of meat) was then left out of further

statistics on the slaughter of pigs in the State .

VALUE OF THE WILDLIFE HARVEST

It is appropriate to apply a monetary value to meat of

wild origin , SO that its role in Sarawak's economy can be

more clearly appreciated . Most dramatically , this could be

done according to the current market price of equivalent

food for example , mixed-grade pork at M$9.00/kg . On this

basis , 18,000 tonnes of wild meat would be ' worth ' M$ 162

million.

realistic , to

This is

It is also possible , and perhaps more

value the wildlife harvest according to the cost of

replacing it with other means of production .

justified because it would be necessary to make this

replacement in order to maintain dietary quality , should

there be a collapse in wild meat availability .
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Three ways to achieve this substitution are considered

here , whose start-up costs are estimated to be:

1 ) M$ 112 million ;

2 ) M$86 million ; and

3) M$81 million .

These assessments are made as follows .

1 ) Livestock development scheme. Over the four years 1981-

1984 , annual domestic pig production in Sarawak increased by

2,814 animals per year (Anon . , 1985b : 59 ) . This pattern is

apparent in Table 4.6 , which shows a steady increase over

time in the proportion of school meat rations contributed by

domestic pork . This results from a programme of investment

in pig improvement under the Agriculture Department's State-

wide livestock development scheme .

In the 1981-1984 period , this investment in pig

production averaged M$525,210 per year (Anon . , 1984 : 17;

allocation ratio in Mayan and Ngiam, 1984 : 89 ) . The cost of

increasing pork production inin the rural areas , therefore ,

amounted to M$ 186.64 per additional available animal . If

the dressed weight of a domestic pig is taken to be 30 kg,

about 600,000 extra animals would be needed annually to

replace the total wildlife harvest , and this would have

initial cost of about M$111,984 , 000 .

an

2) Wholesale purchase scheme. In 1984 , the mean price of

commercially-produced pigs was M$476.44 per 100 kg (Anon . ,

1985b: 107) . If adequate production facilities were

available in the private sector , therefore , the wildlife

harvest could in principle be replaced by wholesale purchase

at a cost of about M$85 , 759, 200 per year.

In the years 1981-1984, a3) Pondfish culture scheme .

total of 608 hectares of fish ponds were created in Sarawak

(Anon. , 1985b : 60 ) . These cost an average of M$13,520 per

hectare to establish (range : M$ 13 , 473-13,566/ha ; Anon ,

1984 : 17 ; 1985c ) , and such ponds produce an average of about

3,000 kg per hectare per year (Anon . , 1985c) .

To replace the wildlife harvest in this way, therefore ,

would require about 6,000 additional hectares of pond , and

this infrastructure would cost about M$81 , 120 , 000. In

addition , maintaining the productivity of this area of pond

would cost more than M$25 million annually thereafter

(Anon . , 1985c) .

These analyses are tentative , and are intended to show

only that Sarawak's wildlife harvest can and should be

appreciated in economic terms . It presently supplies high-

quality food at very low monetary cost to the cash-poorest

people in the State . If the harvest is not sustained ,

alternative foods would somehow have to be provided , and

these will be of high monetary cost even assuming that the

immense logistic difficulties associated with such a

replacement programme could be overcome .
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Given the practical and budgetary constraints on a

deliberate programme to substitute for the wildlife harvest ,

it can be assumed that the rural population's dependence on

wild meat will remain an important factor for the forseeable

future . A strategy is thus urgently needed to combine

management of the wildlife harvest to maximise sustainable

yield , with further investment in cost-effective means of

protein production at the longhouse level .

SUMMARY

1) Where wildlife plays a significant role in human

subsistence , as it does in Sarawak, it is unrealistic to

ascribe to it an economic value of zero just because it

is not ' owned ' by anyone . Instead , and at least , it

should be valued according to the cost of providing

alternative foods to people who are dependent upon wild

meat , and this value is additive to that of wildlife's

other roles , such as direct trade in wildlife products .

2)
A well -established traffic in wild meat throughout the

Rajang basin has been documented . It involves the use

of refrigeration facilities in longhouses , boats and

towns , and low-cost river transport to downstream

markets , particularly Sibu . In 1984 the value of this

trade in wild pig and deer meat exceeded M$4 million .

During sample periods in 1984 and 1986 , one of the

traders involved alone exported such meat worth M$800-

900 per day . River fish are also important , and in the

1986 sample the same trader dispatched M$ 1,521 - worth per

day during a relatively slack period .

3) Meat of both wild and domestic origin is regularly

purchased by boarding schools in the interior , and these

records indicate patterns of supply and consumption in

adjacent communities . At 63 schools , 203 tonnes of meat

and fish were consumed in total during 1984 and 1985 ;

the largest single component was wild pig meat at 32%,

with other wild meat contributing about 7%, fish about

18%, and domestic pork , beef and chicken 13-16% each .

4) At the schools , the consumption of all meat in total was

very strongly correlated with the consumption of wild

meat . This reflects the much higher monetary cost of

domestic meat , and realistically illustrates the forced

reduction in dietary quality experienced by rural people

when game stocks decline .

5 ) The annual harvest of wild meat in Sarawak as a whole is

estimated by various means to be approximately 18,000

tonnes (range 9,400-26,500 tonnes ) . This gives an

average consumption rate of about 12 kg per person per

year for the whole population , but this varies greatly

between areas . These figures are in the same range as

those from other equatorial countries and are not

unexpected given Sarawak's natural environment , low

population density and strong hunting tradition.
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6 ) The cost of replacing 18,000 tonnes of meat per year is

calculated on the basis of results from recent

investment by the Agriculture Department in livestock

and fishpond development schemes. This would approach

M$100 million even if implemented in an ideal fashion ,

but in practice there would be numerous logistic

difficulties which would make the cost much higher .

7) The rural population's dependence on wild meat will be a

factor for the forseeable future , SO a strategy is

urgently needed to combine management of the wildlife

harvest with investment in cost-effective protein

production at the longhouse level .
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INTRODUCTION

5. ECOLOGY OF THE HUNTED UNGULATES

The Bornean mammal fauna has been reviewed and depicted

recently by Payne et al. ( 1985 ) , and all indigenous species

mentioned in this report are illustrated and described by

them (see also: Banks , 1931 , 1949; Davis , 1958 , 1962;

Medway, 1977a , 1978 ) . There is very little

however , on the ecology of any of these species .

information ,

Because of their dominant role as the targets of

hunters , the various ungulate taxa will be considered

further here . The wise use of their populations is the

keystone of future wildlife management in Sarawak .

BEARDED PIG (SUIDAE: SUS)

Names and forms

The two

The only recognised wild pig in Borneo is the bearded

pig, Sus barbatus barbatus. Although domestic pigs (Sus

scrofa) have been present on the island for some centuries

(Cranbrook , 1979) , they seem not to have established

significant feral populations (Medway , 1977b) .

species may be able to hybridize , however , since individuals

of apparently mixed descent are encountered amongst loosely-

captive groups around settlements in the interior (see

Rousseau , 1977 : 148 ) .

trulyThere have been persistent reports of additional ,

wild, pig species in Borneo (e.g. the small , black ' moon-

pig' of Abbott , in Medway, 1977b) . These reports are

presumably due to the ease with which rural communities

distinguish and describe various kinds ' of pig in the

forests around them. Up to seven varieties were reported at

each of a sample of 52 longhouses throughout the interior of

Sarawak , of which the following four were most consistently

described .

1) A black pig of small adult body size Babi nibong, B.

celum ( Iban ; also occasionally Babi bulan, which means

' moon-pig' , but this is more often used for a pale form

as noted below) ; Bavui layun, B. salang, B. padang,

Bakar kopat (Orang Ulu languages ) .

-
2) A white pig of small adult body size Babi lengkih, B.

putih (Iban) ; Bavui utang (Orang Ulu ) .

3) A
-

white pig of large body size

Bavui tembadau, B. mabing (Orang Ulu ) .

Babi bulan (Iban) ;

Babi

4) A large male pig, hairy, smelling of urine with an

enlarged urinary bladder and yellowish fat

kembau, B. aup ( Iban ) ; Babi bauh (various ) ; Bakar

(Orang Ulu ) .

daro
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The most-often encountered local names are given above ,

but others are in use and some of those listed may be

inconsistently applied between communities distant from one

another . Other forms were sometimes described which did not

fit clearly into this pattern , for example : Babi dinding

(body flattened bilaterally) ; Babi kejung (limb-joints

stiffened ) ; Babi tasik (reddish in colour ) ; and Babi manang

(solitary adult female showing masculinization of body

features ) .

The basic pattern of development in the bearded pig is

from a striped piglet to a dark subadult , and thence to an

increasingly pale adult . From anecdotal evidence and

observations on captive animals , it is clear that growth

rates are hugely affected by food supply , and colour changes

may lag behind those in body size .

Since food supply in the wild is highly inconstant , the

first three main ' types ' of bearded pig listed above are

taken to represent plateaux
post-piglet development

within one species . The last ' type ' is interpreted to

describe a rutting male showing tissue uraemia due to

urinary retention (kidney changes characteristic of this

condition were also reported) .

Feeding and foraging

Bearded pigs have a very diverse diet and consume

opportunistically such items as : roots , fungi , invertebrates

in soil and rotting wood , small vertebrates , carrion , and

fallen fruit produced by trees listed in Table 5.1 , amongst

others (see Pfeffer , 1959 ; Galdikas , 1978; Pfeffer and

Caldecott , 1986 ) .

Fruit production is believed to be particularly

important as a determinant of body growth rate , fat

deposition and reproduction , with the other food types

probably allowing only body maintenance or very slow growth

at best . Of special significance to the diet of pigs are

the oil -rich seeds of many members of the tree families

Fagaceae (oaks and chestnuts ) and Dipterocarpaceae

(dipterocarps; see below, and Burkill , 1966 ) .

A key feature of the ecology of inland Borneo is the

discontinuity of fruit and seed production by rainforest

trees . This is often synchronized amongst many species , and

is probably stimulated by an external cue such as water

stress . Thus , ' fruit seasons ' tend to be of limited

duration and unpredictable occurrence , with no guarantee

that one will happen in any particular year or at any given

time of year . During one such ' season ' , fruiting maxima are

usually slightly out of phase in different localities , So

the whole system has been described as a dynamic

phenological mosaic (Leighton and Leighton , 1983 ) .

Fruiting activity also varies greatly in intensity and

taxonomic involvement . A major variable is the participation

of dipterocarps , which is very irregular : seed-crops are

separated by up to several years and consecutive crops

differ in scale of seed production by up to several orders

of magnitude (Janzen , 1974 ; Ashton , in press ; see below) .
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Table 5.1 : Plants as food sources for wild bearded pigs

Family Genus . species

ANACARDIACEAE

ANNONACEAE

Buchanania sessilifolia

Dracontomelon

Mangifera

Mezzettia

ATHYRIACEAE Diplazium

BOMBACACEAE Durio

CYPERACEAE

DILLENIACEAE

DIPTEROCARPACEAE

ERICACEAE

EUPHORBIACEAE

FAGACEAE

Scleria

Dillenia

Dipterocarpus kunstlerii

Dryobalanops aromatica

Parashorea

Shorea fallax

Shorea macrantha

Shorea macrophylla

Shorea mecistopteryx

Shorea palembanica

Shorea parviflora

Shorea richetia

Shorea seminis

Shorea splendida

Shorea stenoptera

Vaccinium bancanum

Aleurites moluccana

Aporusa

Bridelia glauca

Homalanthus populneus

Castanopsis

Lithocarpus

Quercus

GRAMINAE :

BAMBUSOIDEAE Bambusa

Dendrocalamus asper

Dinochloa

GRAMINOIDEAE Imperata cylindrica

GUTTIFERAE Calophyllum
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Table 5.1 (Continued)

LAURACEAE

MELIACEAE

MORACEAE

MUSACEAE

MYRTACEAE

PANDANACEAE

PODOCARPACEAE

POLYGALACEAE

RHAMNACEAE

ROSACEAE

RUBIACEAE

SAPINDACEAE

SAPOTACEAE

SELAGINELLACEAE

SIMAROUBACEAE

TILIACEAE

Litsea garciae

Aglaia

Lansium

Sandoricum

Artocarpus

Ficus

Musa acuminata

Eugenia

Tristania whitiana

Pandanus

Podocarpus

Xanthophyllum

Ziziphus

Prunus arborea

Diplospora singularis

Euphoria

Lepisanthes

Nephelium

Palaquium

Selaginella

Irvingia

Elaeocarpus

Pentace laxiflora

ZINGIBERACEAE Nicolaea speciosa

Zingiber

Notes:

41
Data from: Personal observations ; Pfeffer ( 1959 ) ; Davies

and Payne ( 1982 ) ; Leighton and Leighton ( 1983 ) ; Pfeffer

and Caldecott ( 1986 ) ; Jessup et al. ( 1982 ) .
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A consequence of this ecological pattern is that

frugivores and seed predators have inevitable difficulty in

matching their population levels to their food supply .

Adaptations to be expected under these circumstances would

include nomadism, or high mobility to allow the exploitation

of fruit crops as and when they occur within an immense home

range (Leighton and Leighton , 1983 ) . If fruits are sought

in the forest canopy , this strategy is most effectively used

by flying animals such as certain hornbills and bats (some

bees also may be nomadic , in search of nectar ) . A species

limited to foraging for fallen fruit on the forest floor is

under similar constraints , and the bearded pig is well

adapted as a terrestrial , nomadic frugivore .

Large-scale bearded pig population movements in

synchrony with forest fruiting activity were documented in

the upper Baram area for the years 1983 , 1984 and 1985

(Figure 5. 1a , b , c ) , and similar patterns were subsequently

reported by local residents during 1986 and 1987.

Between roughly October and April in 1982-1983 , 1983-

1984 and 1984-1985 , and probably 1985-1986 and 1986-1987 as

well , large elements of the local bearded pig population

resided in submontane forests along the Sarawak-East

Kalimantan border , between areas at the approximate latitude

of Pa Dalih on the Punang Kelapang and Long Jekitan on the

Silat .

Areas of these forests which were reputed to be

representative were examined in the vicinity of Pa Dalih ,

and found to be extremely rich in trees of the Fagaceae .

The bearded pigs are apparently taking advantage of a

seasonal ( i.e. regular and annual ) mast of acorns in these

areas . Interestingly, adjacent parts of East Kalimantan

have been reported to be the regular source of bearded pig

populations which move over very large areas of Indonesian

Borneo (Pfeffer , 1959 ; Pfeffer and Caldecott , 1986 ) . The

whole Punang Kelapang area of Sarawak has recently been

included within the proposed Pulong Tau National Park ( NPWO ,

1987a) , in recognition of its key role in bearded pig

population cycles .

After leaving the mountains towards the middle of each

year, population movements became very complex although

consistent directionality could be discerned . In late 1983 ,

for instance , very large numbers of bearded pigs swept

across the Baram and Silat rivers between Lio Matoh and Long

Jekitan ( a pattern said to have been repeated in late 1987 ) .

This event left a clear trace in the records of boarding

school purchases, in the form of a nearly 200% increase in

rations of bearded pig meat for the pupils (Figure 5.2a ) .

It was associated with a major fruiting incident , which was

also shown in the school records by a nearly 800% increase

in consumption of fruits of local rainforest origin

Durio, Garcinia, Aglaia and Mangifera(including Nephelium,

spp .; Figure 5.2b) .
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Figure 5.2 : Synchrony of changes in bearded pig meat and

wild fruit consumption rates by pupils at four

schools in the upper Baram area (at Lg Makaba ,

Lg Jeeh, Lg Tungan and Lio Matoh) .
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Habitat use in the upper Baram shows how the behaviour

of a bearded pig population can develop from nomadism

towards migration when it has access to a predictable food

source. Feeding grounds may be used repeatedly when

productive , and supplemented by mobile harvesting of other

food sources elsewhere ; foraging routes and river-crossing

points are to an extent predictable by local people , and may

be maintained by cross-generation learning amongst the pigs .

More-or-less predictable bearded pig population

movements were reported around intact habitats throughout

the interior of Sarawak . These movements are reflected in

records of meat rations at schools in various areas (Figure

5.3 ) . The systems were partly documented by reconstruction

and comparison of events at series of adjacent longhouses .

Their scale varied greatly, from movements of a few tens of

kilometres down from and back to the headwaters of a minor

river, to cycles over thousands of square kilometres as in

the upper Baram (even these being dwarfed by movements

described in Kalimantan by Pfeffer , 1959 ; Pfeffer and

Caldecott , 1986 ) .

Migration-like habitat use by bearded pigs was reported

in Sabah by Davies and Payne (1982 ) , in which seasonally-

fruiting Dinochloa bamboo groves were used regularly. Even

less ambiguous migratory behaviour is evident amongst

populations of another subspecies of bearded pig , Sus

barbatus oi , in Peninsular Malaysia and Sumatra , where the

animals make use of predictable fruiting in forests

dominated by Dryobalanops aromatica trees (Hislop , 1949 ,

1952 , 1955 ; Caldecott , unpublished ) . The same subspecies

also includes at least one apparently sedentary population ,

which inhabits ' Koompassia-Burseraceae ' forests in which

fruit production is exceptionally constant over time

(Caldecott , 1986b ) .

In and around intact forest areas , at least a few

bearded pigs are typically always present , and this baseline

presence at each locality is reinforced by reproduction and

immigration during fruiting bouts . Pfeffer ( 1959 ) also

distinguished sedentary and migrating elements of the East

Kalimantan bearded pig population.

Between fruit crops , these animals probably subsist on

scattered and scarce food sources , and spread out thinly

accordingly . A degree of territoriality or home-range

defence might also be anticipated under these conditions .

As numbers increase , and the foraging emphasis changes to

larger , clumped food sources , such as groves of fruiting

trees , the pigs aggregate and thereby forage more

efficiently (Pfeffer and Caldecott , 1986 ) .

The bearded pig can be thought of as a nomadic species

in response to normal conditions of unpredictable fruit

supply , allowing animals their best chance of finding food

sources. Being a compromise , this is not a perfect system:

fruit crops were reported in a number of localities which

were never found by bearded pigs and which therefore rotted

and germinated on the ground . This foraging strategy

includes the possibility of facultative migration or even

sedentariness where feeding grounds are exceptionally

predictable in time and space .
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Reproduction and population stability

No evidence was obtained which suggested anything other

than that the basic social structure of the bearded pig is

similar to that of the Eurasian wild boar (Sus scrofa) . The

major social unit seems to comprise the mother family , a

female and her litter . These units apparently often pair ,

which explains why a sample of 60 reported group sizes had a

bimodal distribution , with peaks at five and ten animals .

Much larger aggregations may be formed occasionally , with

even hundreds of pigs reported travellingscores or

together.

one was

Fully adult males appear seldom to associate with

groups . For example , in a sample of 31 adult pigs (weight

>30 kg) , each killed while in the company of others , only

a male . By contrast , amongst immatures living in

groups ,
males were at least as common as females (see

below) . Almost all large males were reported to have been

killed while alone , and although it is difficult to prove

the absence of other animals in such circumstances , it seems

most likely that the adult male bearded pig is basically

solitary .

(n =

More male than female bearded pigs are killed by hunters

in Sarawak . The proportion of male deaths was 65% overall

1,311 ) , rising to 68% among animals shot by day and 75%

of those shot at night (n = 742 , 47 ) , and falling to 59% in

the case on animals speared or whose mandibles were counted

in longhouses (n = 522 and 29 respectively) .

Data such as these are subject to complex biases ,

although the most obvious ones - that dogs are reluctant to

attack adult males , and that humans may be averse to eating

the flesh of rutting males - would tend to result in a

harvest rich in females . It is possible that males are more

' self-confident ' and less wary than females , SO are more

easily brought to bay by dogs and are more prone to raid

crops , which would expose them to extra risk .

Further relating to hunting techniques , body size may

contribute to differences in sex ratio amongst animals

killed by the various methods . More larger animals are

killed by gunfire than by spear , and a majority of large

bearded pigs are male (Figures 5.4 , 5.5 ) .

A possibly more fundamental influence on sex ratio in

the harvest , however , is the relative distribution of male

and female individuals . If animals are killed one at a

time , hunting parties will encounter and take solitary males

more often than females travelling together , even if the

sexes are in equal numbers overall .

On the other hand , the possibility that there is a real

sex ratio distortion in the bearded pig population should

not be completely ruled out : piglets reported in groups were

61% male (n = 70 ) , and this suggests differential survival

of the sexes from a very early age .
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Consistent reports obtained throughout the interior of

Sarawak indicate a rutting period of one to two months ,

during which males apparently undergo acute urinary

retention , with bladder enlargement , partial renal failure

and uraemia of the tissues . The reason for this is unknown,

but repeated urination is a feature of male mating behaviour

in Sus scrofa (Frädrich , 1974 ) , and presumably has a role in

sexual arousal in the female . All the 31 uraemic males

reported killed in the sample were taken in the general

vicinity of and close in time to the deaths by hunting of

one or more pregnant females.

During the rut , males were usually reported to gather in

small groups around and in pursuit of individual females ,

and to chase and fight one another . Such an attractive

female is presumed to be in oestrus , and intense competition

among the males would ensure that the highest-ranked is most

likely to father her offspring .

It is possible that the physiological changes leading to

uraemia in rutting male bearded pigs may result in

permanent , and conceivably fatal , kidney damage . This , and

the associated fighting behaviour , may imply a rather short

reproductive career in the males of this species . This is

not impossible in principle , since lifetime reproductive

success for a male pig might well be higher as a result of

one very successful rut, than it would be after less

vigorous effort spread over several years . Harsh physical

effects in male animals as a penalty for mating success ,

involving 20% or greater weight loss and regular deaths from

fighting , is known among species as diverse as common toads

(Bufo bufo; Arak , 1983 ) and red deer (Cervus elaphus;

Clutton-Brock et al. , 1982 ) .

The smallest males which were killed while uraemic

weighed less than 15 kg. Such large piglets , as potential

breeders , would presumably be driven away from the mother

family by the successful rutting male . This would leave

only female piglets in association with the mating pair , and

indeed some females and no males were reported in these

Figure 5.6 has been drawn on this

assumption, showing a cycle beginning with the rut and

including, in order: eviction of the juvenile males;

departure of the adult male ; association of pregnant-mother

families ; departure of the previous litter's females; and

the birth of the new litter .

circumstances .

Some females in the sample were found pregnant at a body

weight of less than 15 kg , but most are probably larger than

this at first conception . One captive female showed

behaviour associated with oestrus for the first time at 10-

11 months ' age , but less well-fed animals of the same age

were clearly retarded in all aspects of development . Age at

first pregnancy is thus likely to vary greatly with food

supply in the wild.

The gestation length is widely reported to be 3-4

months , generally estimated from the early rut to the early

birth-peak following it . The longer end of this range

overlaps the 114-175 days given for the Suidae in general by

Frädrich ( 1974 ) , but there remains the possibility that the

bearded pig has an exceptionally short gestation .
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Key:

Pod♂

PQ99

fpoo
σ

999

999

**
P099

8

♂ - adult male; adult female ; Pod large piglets ;
--

- pregnant female ; poo - small piglets .

Figure 5.6 : Reproductive cycle of the bearded pig .
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Birth occurs within a nest , which is constructed of

vegetation by the mother , and which is occupied by her and

the new piglets for a week or So. Nest building cannot be

used as an index of reproductive activity , however , because

bearded pigs also make similar nests in which to shelter ,

especially in wet weather .

The median number of piglets accompanying an adult

female was seven (n = 53 individual hunting interviews ) ,

which was the same as the median number of foetuses counted

in dead females (n = 8) ; Abbott in Davis ( 1962 ) reported a

median of 9 foetuses per female (n = 5 ) . This is a high

average litter size for a wild pig , which in Sus scrofa is

usually given as 3-5 (Frädrich , 1974 ; Eisenberg , 1981 ) .

the bearded pig , though , it is very variable because of the

influence of female size : small mothers typically have 3-4

piglets in a litter , while large ones have 10-12 .

In

There is a close relationship between food supply and

reproduction , which may be viewed as another aspect of the

species ' adaptation to the capricious fruiting patterns of

the Bornean rainforest . It was almost universally reported

that the rut coincides with synchronized flowering in the

forest , with the timing being centred upon the transition

between late flowering and early fruit formation . It is not

known how this coordination is achieved , though falling

petals would offer a potential visual cue .

It may be that a certain nutritional status must have

been attained by the females before they become responsive

to whatever stimulus acts to trigger and synchronize mating .

Pregnant females had a median fatness index (see Chapter 3 )

of 1.5 , while rutting males scored zero by this measure (n =

19 and 32 respectively) .

Fatness seems to be a crucial attribute of a bearded pig

population at any one time , and is highly variable ( Figures

5.7 and 5.8 ) . Fat reserves are used up quickly during

lactation , and females accompanied by small piglets are said

almost invariably to be thin or very thin . This is in

contrast to those with large piglets , which are often

reported to be much fatter and presumably have succeeded in

putting on weight after weaning .

This later fattening seems to depend on what fruit is

available , with dipterocarp seeds and acorns reported to

have most impact . If suitable foods are to be found , it

seems likely that two litters can be raised by a female

within a year, and the assumption that females can become

pregnant while still in the company of part of the previous

litter is drawn into Figure 5.6 . In fact , this is only

reported to occur in years with an exceptionally good fruit

supply .

The bearded pig's mobile foraging strategy allows

maximum contact with forest fruiting , and its reproductive

arrangements permit maximum conversion of excess food into

piglets . Thus , if fruit production is more sustained over

time than is usual , population size is capable of explosive

growth .
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This can be explored by using certain historical

records , which provide an index of dipterocarp seed

production in Sarawak for most years since at least 1899 .

These data represent the export of illipe nuts or engkabang ,

the large and oil-rich seeds of certain species of Shorea

(principally, S. macrophylla, S. seminis, S. splendida and

S. stenoptera. These are mainly sent to Europe , where the

oils are used especially in the manufacture of Easter eggs

and other hollow-moulded chocolate products (since they

harden chocolate ; Minifie , 1980) .

Engkabang export is strongly concentrated in the first

half of the year , and especially March to May (Figure 5.9) ,

although there is some delay between fruit-fall and export .

Otherwise , irregularity of supply is the most prominent

feature , with less than ten tonnes exported in a third of

the years since 1899 , and a range of 11 to 28,061 tonnes

exported in other years (see Table 5.2 and Figure 5.10 for

the years since 1908 and 1950 respectively) . This clearly

illustrates the scale of variation in fruiting activity

within dipterocarp-rich rainforest . It is an important

aspect of the problem in food supply with which a seed-

eating mammal is confronted in such a habitat .

An isolated engkabang crop , including seeds , seedlings

and associated non-dipterocarp fruit produced that year,

will have limited impact on bearded pig populations because

the resource is available for the production of only one or

two cohorts of piglets . If additional high-value foods

cannot then be found , the incipient reproductive surge will

be damped out .

in a secondIf a large engkabang crop is repeated

consecutive year, however , this would subsidize growth ,

fattening and breeding amongst piglet cohorts produced

earlier , causing an eruption in bearded pig numbers. Such

eruptions are highly visible and memorable events , since

they involve huge numbers of animals moving long distances ;

they occurred during or just after 1953-1954 , 1958-1959 ,

1982-1983 and 1986-1987 .

These are the only groups of years since the Japanese

Occupation which are associated with consecutive annual

exports of engkabang exceeding 1,000 tonnes (Table 5.2 ) .

District Office reports (e.g. Adams , 1916 ) further indicate

that bearded pigs became exceptionally abundant in 1915-

1916 , following the large engkabang harvests of 1914 and

1915 ; other early records , however , are insufficiently

explicit to be useful .

Engkabang production is synchronized over large areas ,

and can impose a certain consistency on bearded pig

reproduction, which is otherwise disordered by being linked

to local fruiting activity . Without a repeated , regular

engkabang crop local patterns presumably reassert

themselves , and without continued fruit input on a large

scale , bearded pig populations decline rapidly .
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Export of illipe

nuts (engkabang )

Year in tons

1908 2,339

Table 5.2 : Export of engkabang (Shorea seeds) from Sarawak

Export of illipe

nuts (engkabang)

in tons

0

Year

1950

1909 248 1951 22

1910 525 1952 31

1911 285 1953 2,852

1912 1,570 1954 16,305

1913 1. 1955 1,481

1914 1,590 1956 161

1915 1,680 1957 0

1916 2 1958 6,305d

1917 Ok 1959 22,3589

1918 1- 1960 0

1919 5,390 1961 0

1920 1,072 1962 19,883

1921 0 1963 0

1922 15 1964 0

1923 15,302 1965 205

1924 375 1966 6,761

1925 0 1967 0

1926 646 1968 16,032

1927 7 1969 0

1928 898 1970 16,554

1929 7,597 1971 0

1930 120 1972 0

1931 6,288 1973 28,061

1932 100 1974 0

1933 0 1975 8

1934 9 1976 50

1935 5,061 1977 4,820

1936 185 1978 94

1937 6 1979 429

1938 16 1980 11 , 106

1939 32 1981 1,619

1940 488 1982

1941-1945 1983

22,950

1,4769

1946 0 1984 0

1947 7,781 1985 144

1948 23 1986 8,443

1949 765 1987 23,444

Notes :

b

C

d

Most data provided by Department of Statistics , Kuching .

Data from Tan and Lee ( 1987 ) .

Bearded pig eruption year according to E. Banks in

Hislop ( 1955 ) .

Bearded pig eruption year according

observations obtained during this study .

to reports and
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This population decline is illustrated by harvesting

rates in the upper Baram area after the 1983 peak in

population density : the average number of pigs killed per

household roughly halved in each year to 1985 (Table 5.3 ) .

This probably indicates an equally precipitate decline in

bearded pig populations , the primary cause of which is

suspected to be human predation itself . Reproduction was

very much reduced , harvesting rates were extremely high (and

many more communities hunting the same population were not

interviewed) , and starving adults were not reported . The

role of emigration from the study area into Kalimantan could

not be assessed , however .

From information obtained subsequently, it seems that

the upper Baram bearded pig population rebounded in 1986-

1987 in response to improved food supply. Six of the last

eight years (1980-1987) have thus been marked , relative to

the 1960's and 1970's , by both high production of engkabang

and elevated pig numbers in the interior of Sarawak.

It happens that the 1980's have also been characterized

by serious climatic disturbances in the Bornean region ,

including prolonged droughts leading toleading to forest fires in

1982-1983 and again in 1986-1987 (Beaman et al. , 1985 ;

Anon. , 1987) . Although Sarawak has been less affected by

these than have Sabah , Kalimantan and Brunei , dipterocarps

are known to be responsive to water stress as a flowering

stimulus (Whitmore , 1984 ) , and a connection between these

factors is therefore possible .

RUSA OR SAMBAR DEER (CERVIDAE : CERVUS)

Names and forms

A

Only one species of large , rusine deer is native to

Borneo , the rusa or sambar , Cervus unicolor brookei.

superficially-similar species , the Javan rusa (Cervus

timorensis) , was introduced to South Kalimantan in the 19th

Century , but there is no evidence of its presence in Sarawak

(Medway, 1977a ; Payne et al. , 1985 ) . It seems most unlikely

that the Javan rusa is now widespread in Sarawak as claimed

by Nurmohamed ( 1985 ) .

As with the bearded pig , rural people distinguish

varieties of rusa , in this case based on differences in body

size , hair colour and antler development .

-
Rusa lallang1 ) A small deer with unbranched antlers

(Iban) ; Payau tuin, P. ahé , P. rot (Orang Ulu ) .

2) A deer with antlers in velvet

pengurong, P. aput (Orang Ulu ) .

Rusa balut ( Iban ) , Payau

3) A large deer with branched antlers

(Iban) ; Payau, P. latung (Orang Ulu ) .

Rusa, Rusa ubi
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Table 5.3 : Bearded pig harvesting rates in the upper Baram

Estimated number of bearded

pigs killed per family:

Longhouse (river ) Families 1983 1984 1985

Lg Laput (Baram) 105 0.2 0.2

Uma Bawang (Baram) 74 0.3 1.5

Lg Kasih (Baram) 53 0.6 1.5

Lg Naah (Baram) 60 1.6 1.6

Lg Loteng (Patah) 15 17.0 14.0

Lg Liam (Baram) 22 4.2 2.6

Lg Tebangan (Akah ) 20 80.5 6.0 12.7

Lg Tap (Akah) 17 25.2 5.0 7.5

Lg Selatong (Baram) 14 26.2 5.2

Lg Apu (Baram) 36 22.2 8.0 2.1

Lg Anap (Baram) 25 2.6 3.3 4.0

│
I
N
D
I
G
O

-

Lg Palai (Baram) 42 7.9 3.5 3.6

Lg Jeeh (Baram) 76 38.6 89.2 5.0

Lg Makaba (Silat) 24 229.2 75.8 20.9

Lg Jekitan (Silat ) 17 264.7 120.0 117.7

Lg Moh (Baram) 75 52.9 1.6 1.3

Lg Selaan (Baram) 36 17.9 10.3 1.4

Lg Semiang (Baram) 22 23.6 13.1 4.5

Lg Tungan (Baram) 52 41.4 1.7 2.6

Lio Matoh (Baram) 50 16.9 3.7 3.0

Lg Banga (Banga) 45 -
10.0 1.8

Lg Lamai (Baiong ) 46 3.8 5.9

Lg Puak (Banga) 11 10.0

Lg Peluan (Banga ) 16 7.0

1983 Total 908 28.2

1984 Total 926 14.9

1985 Total 537 7.8

Note :

From concensus estimates of monthly killing-rates

obtained during community hunting interviews .
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Only male rusa have antlers , and females tend not to be

further categorized . Rusa antlers are of special interest

as saleable and decorative trophies ; well developed sets are

mounted on wooden heads , while pairs which are deformed in

certain ways may be worth several hundred Malaysian dollars .

Deer in the first category above would be in their first

or second year , while older individuals develop up to three

(exceptionally, four ) points on each antler in successive

sets . Antlers in velvet are seen year-round in Sarawak as a

whole (Nurmohamed , 1985 ) .

Ecology and reproduction

Rusa are basically leaf-eating animals , and they obtain

this material by grazing on grasses , herbs and mosses , and

by browsing on shrubs , small trees and climbers (Davies and

Payne , 1982 ; Nurmohamed , 1985 ) . Certain fallen fruits are

also eaten , especially those of a fibrous and relatively

indigestible nature
(e.g. Mangifera; Bennett et al . , in

press) . This bulky and hard-to-digest diet is in keeping

with the species ' fermentative digestion, with attendant

risks of acidosis and bloat , and its large body size , which

allows slow gut-passage rates to satisfy metabolic needs

(Davies et al . , 1984 ) .

In Sarawak overall , rusa are killed only slightly less

often than the much smaller kijang ; this is indicated from

both individual and community hunting interviews (Table

3.4 ) . This conclusion is supported by a further two

measures of relative abundance which were obtained in Sabah ,

these being the frequency of direct observation in the

field , and estimated killing rates (Davies and Payne , 1982 ) .

All four measures yield a rusa to kijang abundance ratio

in the narrow range 1 : 1.1 to 1: 1.3 . The average adult

weights of the two species are about 82 kg and 24 kg

respectively (Table 4.4 ) , SO the ratio of biomass between

them should approximate 1 : 0.35 . This disparity may be due

to the rusa's greater ability to exploit low-quality forage .

Rusa (but not kijang ) appear to be naturally more common

in northern interior areas than in southern ones . Killing

rates at 26 communities in unlogged parts of the upper

Baram, Limbang and Lawas Districts were nearly eight times

higher than at 18 matched communities south of the Rajang

(medians = 4.7 and 0.6 kills/ 10 families/year ; 7.62;

P < 0.005 ; Median Test ) .

=
X

The local abundance of rusa is known to be affected by

access to natural salt springs . From data in Haile (1962 )

for the northern area , and from Nurmohamed ( 1985 ) for the

southern one , the density of salt springs in the two regions

can be calculated to be roughly one per 211 km and one per

1,012 km² respectively . This may account for the higher

rusa densities which seem to occur in the north .

There seems to be a strong connection between the

distribution of salt-springs and the predominantly northerly

distributions of all the larger and more salt-demanding

Bornean mammals : rhinoceros (Dicerorhinus sumatrensis) ,

banteng or tembadau (Bos javanicus) and elephant (Elephas

maximus) , as well as rusa (see also Davies and Payne , 1982 ) .
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Rusa are usually seen alone , but sometimes also in pairs

or small groups of various age and sex compositions ; they

are especially , but not exclusively , active at night , and

are behaviourally inconspicuous . Little is known of their

social life , and it is difficult to make inferences from

studies outside Borneo because the species is very variable

in rutting, herding and territorial behaviour (e.g. Kurt ,

1978) .

There is no evidence of seasonal mating in Sarawak;

young are borne singly , after an eight- month gestation , and

the inter-birth interval is likely to be at least two years .

Reproductive rates are therefore quite low, and a rusa

population cannot be expected to compensate quickly
for

excessive mortality .

KIJANG OR BARKING DEER (CERVIDAE: MUNTIACUS)

Names and forms

Two species of kijang (also known as muntjac or barking

deer ) are now said to Occur in Sarawak: the widespread

Asiatic species Muntiacus muntjak (red kijang ) , and the

newly-described Bornean endemic M. atherodes (yellow kijang ;

Groves and Grubb , 1982 ; see also Cranbrook, 1984 ; Payne et

al. , 1985 ) . The taxa are distinguished by rural people

according to body size and coat colour:

1 ) A red kijang
-darklarge-bodied , Kijang ngenuling

(Iban; K. balut if in velvet ) ; Tela'au saho, T. bungok

(Orang Ulu ) .

2 ) A small -bodied , yellowish kijang
-

Kijang, Kijang

kerangas ( Iban) ; Tela'au, T. terepong, T. sepak (Orang

Ulu ) .

ofThe young both forms are spotted, and named

separately from the adults (Kijang bera, Tela'au buhing) .

Antler and pedicel differences , which separate the taxa

according to Groves and Grubb (1982 ) , were either not

mentioned or were actually denied by four-fifths of 43

questioned communities . Where reported , however , reduced

antlers and pedicels were associated only with yellow

kijang . There are some grounds for suspecting a dietary

rather than a genotypic origin for differences between the

taxa (see below) .

Ecology and reproduction

isThe relatively small body size of the kijang

associated with a diet containing more readily-digestible

material than that of the rusa . Thus , although they browse

on herbs , seedlings and shoots , kijang also consume fallen

fruit and seeds , including those of the genera Ficus and

Diospyros, and of the families Dipterocarpaceae and Fagaceae

(Davies and Payne , 1982 ) . It is possible that kijang even

consume animal matter , as does the similar-sized African bay

duiker ( Cephalophos dorsalis; Kurt , 1978 ) .
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Both the red and yellow forms are widespread and often

broadly syntopic in Sarawak, though the yellow kijang was

recorded living alone in swampy areas . In view of this

association with swamps , its colour, its reduced bone and

antler development , and the fact that its local names (such

as Kijang kerangas) mean ' stunted ' , the yellow kijang might

conceivably be a member of the red species affected by one

or some combination of nutrient deficiencies . Davis ( 1962 )

concluded that the yellow kijang's slender antler form was a

funtion of age , as the antlers continue to grow after full

adulthood . This whole matter needs to be investigated in

captivity , however (Robbins , 1983 ) .

Kijang are usually seen alone or in pairs , and sometimes

triplets ; their social life is as little-known as that of

the rusa . They are active by day , and are prominent because

of their loud , dog-like alarm bark; adult females with young

are said to produce short , high-pitched mewing calls (Payne

et al. , 1985 ) , which may be why noises of this sort produced

by hunters can lure kijang to their deaths (personal

observations ) .

There is no evidence that kijang reproduce seasonally in

Sarawak . One or , rarely , two young are produced after a

six-month gestation ; inter-birth interval is likely to be in

excess of a year since females do not conceive until after

weaning (Kurt , 1978 ) . Thus , reproductive rate is limited ,

and comparable to that of the rusa .

PELANDOK OR MOUSE DEER (TRAGULIDAE : TRAGULUS)

Names and forms

Two species of pelandok (also known as chevrotains or

mouse deer ) Occur in Sarawak , the greater, Tragulus napu

borneanus, and the lesser, T. javanicus hosei . They are

distinguished by local name as follows :

1) Large pelandok - Pelandok tampin ( Iban ) ; Pelanuk (Orang

Ulu ; also Pelanuk kuléh Southwell , 1980 ) .
-

2) Small pelandok Pelandok kelemayang panas ( Iban ) ; Bilun

(Orang Ulu ; also Pelanuk liréh Southwell , 1980 ) .

Ecology and reproduction

-

These are diminutive animals , at about 5 kg and 2 kg

adult body weight respectively , and have many primitive or

non-ruminant , pig-like features , including a poorly-

developed sacculated stomach (Dubost , 1984 ) . They require

high-quality , easily-digestible foods , and are basically

frugivorous; the diet of fallen fruit and seeds is

supplemented by leaf shoots and probably by animal matter .

Hose (1893 ) asserts that large pelandok are prone to kill

chickens , and the placenta is eaten after birth in both

species (Dubost , 1984 ) ; meanwhile , the similar-sized African

water chevrotain , Hyemoschus aquaticus, is known to catch

and eat fish ( Kurt , 1978 ) .
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The small pelandok was reported to be absent from around

communities above about 250 metres elevation in Sarawak ,

whereas the large species is found as high as the highest

settlements . This difference may be due to the small

pelandok's greater intolerance of interrupted food supplies

and reduced food quality . Both species are almost

completely nocturnal , and generally solitary .

There is no evidence of seasonal breeding by either

pelandok species in Sarawak . One young is born after a

gestation of 5-6 months in the large species and 4-5 months

in the small one ; there is a post-partum oestrus so if food

supplies are adequate , two young are possible per year

(Kurt , 1978 ) .

SUMMARY

1 ) The hunted ungulate species in Sarawak comprise the

bearded pig (Sus barbatus) , the rusa (sambar deer ;

Cervus unicolor) , one or two kijang (barking deer ; red

Muntiacus muntjak and yellow M. atherodes) , and two

pelandok (mouse deer ; greater Tragulus napu and lesser

T. javanicus) . All have diverse local names which often

equate with age and sex class as well as taxon .

2 ) Bearded pigs eat fallen fruit and other matter including

carrion . Fattening is controlled by forest fruit

production, which is irregular but locally highly

synchronized ; the pigs move long distances to keep up

with fruit crops which are out of phase from place to

place . Feeding grounds with a predictable supply of

fruit are used regularly and may form the basis of

migratory movements .

3 ) Rutting in bearded pigs is synchronized with flowering

in the forest . Adult males contest for access to

Destrus females but are otherwise solitary . Females and

piglets form separate mother families but may join other

such units to form substantial herds ; litter size is

correlated with female size , but is about seven on

average . Growth, maturation and inter-birth interval

are all related to fruit availability , either directly

or indirectly through lactation .

4) Oil -rich seeds of the Fagaceae (oaks and chestnuts ) and

Dipterocarpaceae (engkabangs ) are especially important

food sources . If , unusually, abundant fruit is present

for consecutive years (monitored since 1899 in the form

of engkabang export figures ) , pig populations increase

explosively. This happened in Sarawak in 1953-1954 ,

1958-1959 , 1982-1983 and 1986-1987. Such eruptions are

followed by rapid decline as breeding almost stops while

intense human predation continues .
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5) Rusa eat leaves and other foods of low digestibility

appropriate to their digestive system and large body

size (the latter is also responsible for an association

between rusa abundance and salt- lick density) . The much

smaller kijang eat scarcer, more digestible foods

including fruits , and have a much lower biomass than

rusa in consequence (it is possible that the yellow

kijang is a stunted form of the red ) . The diminutive

mouse deer eat fruits , seeds and some animal matter ; the

large species is found throughout the State , but the

small one is limited to the lowlands .

6) None of the deer or mouse deer seem to breed seasonally

in Sarawak . Typically , one young is born after a

gestation of 8 months in rusa , 6 months in kijang, 5.5

months in the greater mouse deer and 4.5 months in the

smaller . Only the mouse deer can become pregnant at

once after giving birth, and for both rusa and kijang

the interval between births is probably 1-2 years .

Captive studies of all the wild ungulates in Sarawak are

needed to answer numerous outstanding questions .
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A successful huntsman at Long Tungan on the upper Baram

river, displaying his morning's work. On average , one

man-hour's hunting was found to yield nearly two kilos

of meat .
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A Kelabit huntsman with two red leaf monkeys for the

pot . These and other species of Presbytis contribute on

average up to about 1% of the wildlife harvest , but can

be much more important to certain communities .
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Hei

Kelabit children at Long Lellang playing with

in the kitchen .

a python
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INTRODUCTION

6. THE DECLINE OF WILDLIFE

Caughley ( 1977 : 170 ) has argued that , for wild animals in

general ,

"Very few populations are now declining because they are

hunted ; destruction and modification of food supply and

habitat are presently the major threats to vertebrate

populations. At an outright guess I would estimate that

95 percent of conservation problems are in this

category . Even where hunting appears to be the main

reason for the decline of a population, closer

investigation usually implicates induced changes in

food , shelter , or water supply. "

Some of the remaining ' five percent of cases ' are

presumably to be found in Sarawak . The rhinoceros and

tembadau were all but wiped out by hunting in this century

(both were thought to have become extinct in Sarawak , but

were re-discovered there during 1986; Labang , 1987) .

Meanwhile , some other species (such as gibbons) are extinct

in many localities , and others (such as proboscis monkeys )

are threatened by hunting in the few intact habitats they

still occupy . Also , hunting alone is probably responsible

for the collapse of rusa populations in many areas , and

bearded pig populations appear to be forced down after

eruption by the same means .

Cases like the rhinoceros are exceptional , since their

carcasses are SO valuable that men will invest weeks or

months in tracking the animals down . By contrast , while

large areas of intact habitat existed , most of Sarawak's

wildlife was essentially protected from being hunted beyond

its capacity to compensate through reproduction . Wild

animals are adept at turning food into offspring , and their

populations are usually most productive in this sense after

they have been thinned out by hunting .

This is because dead animals eat no food , and they

bequeath a surplus of resources to the survivors . A maximum

sustainable yield is thus often obtainable from a population

which is well below (i.e. at roughly 50% of) the density it

would have if it was unhunted . Thus , a substantial harvest

and a reduced density of wild animals are not infallible

indicators of a ' conservation problem' , and may well reflect

only an efficient and sustainable use of resources .

Many species in Sarawak were probably under this kind of

informal or de facto sustained management until recently.

Leaving aside the densely-settled areas whose habitats have

been extensively modified by agriculture , and which are

almost devoid of large game , elsewhere the feeding and

breeding grounds in intact forest far from human communities

secured the productivity of the main target species . Even

relentless hunting by a skilled and well -armed but not

numerous populace seemed unable to exterminate most species

except very locally, though they were doubtless held at

reduced biomass almost universally , and the prodigious

massacres following bearded pig eruptions accelerated their

return to near- normal numbers .
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Now, however , Sarawak's wildlife has entered a period of

extreme danger . Much of the interior has been systematically

opened-up by the timber industry since large-scale logging

of mixed dipterocarp forests started in the mid-1970's (Chai

and Cheong , 1979 ) . This has disseminated hunters into what

were previously in effect wildlife refuges , and forest

habitats have undergone widespread transformation . There is

the risk that new hunting pressures will systematically

reduce wildlife population densities well below those from

which any kind of sustained yield can be obtained , and that

certain habitat changes will sharply reduce food supplies

for bearded pigs especially ,

species ' resilience to hunting .

species , first locally and

extinction is now possible .

HARVESTS AT RISK

and thereby undermine the

For an increasing number of

then throughout the State ,

Most of Sarawak's interior forests are being managed , or

are scheduled to be managed , for the sustained production of

timber (Tang , 1986 ; Lim, 1987 ) . This involves a complex

process of harvesting , whose various phases (road

construction , primary and re-entry logging , silvicultural

treatment , etc. ) have varying implications for wildlife and

the process of forest regeneration (see Lee and Lai , 1977 ;

Johns , 1985 , 1987 , in press ; Tang , 1986 ) . A detailed study

of this matter , SO as to formulate precise guidelines to

improve wildlife survival and recovery, is urgently needed

in Sarawak (see Chapter Seven) .

Meanwhile , an analysis is presented here which is based

largely on rural communities ' perceptions of change amongst

wildlife populations and their habitats . Treating ' logging'

as a unitary process , it appears to be associated with

deterioration of the wild meat harvest experienced by rural

people . This is reflected in declining yields of meat

obtained by hunting effort : for example , comparing

individual hunting interviews from logged and unlogged

areas , hunting produced an average of 1.1 kg/man-hour in the

former, and 2.2 kg/man-hour in the latter .

There is typically a sharp decline in wildlife harvests

within ten years of an area first being logged (Table 6.1 ) .

This is a net effect which incorporates much variation

between localities and species , and is due to several

simultaneous influences . Logging is accompanied by an

influx of timber-company workers , improved lines of

communication , and often additional cash income for many of

the rural people . Hunting pressure therefore increases

dramatically as people take advantage of new markets for

wild meat , greater availability of ammunition and lights ,

and better access to forest areas along logging roads . At

the same time , the logging process involves both immediate

physical disturbance , and also long-term change in forest

composition and structure .
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the

Substantial harvesting rates are nevertheless maintained

within ten years of logging for bearded pigs and

nocturnal mouse deer and civets , which is why the hunting

yield noted above is as high as 1.1 kg/man-hour in those

areas surveyed . The data do suggest , however , that some

species continue to decline over the next two decades ,

although there are signs that new equilibria ( i.e. sustained

harvests at a low level ) can be established for kijang,

pelandok , civet and perhaps rusa populations .

Table 6.1 : Wildlife harvests following logging

In -

Median number of kills/ 10 families/year" :

In logged areas years since

first logging (n of longhouses )

1-10 (n ) 11-20 (n ) 21-30 (n)

unlogged

areas (n)Type of animal

Bearded pigs 99.7 (64)

Kijang 7.1 (62)

32.1 (41 )

1.0 (40)

13.5 (14)

0.4 ( 14)

3.4 (9)

0.3 (9)

Pelandok 6.8 (60) 9.1 (41 ) 2.3 (13 ) 1.9 (9)

Porcupines

Civets

5.9 (24) 1.2 ( 16 ) 1.0 ( 10) 0.5 (7)

4.1 (24) 4.6 (17) 1.6 ( 11 ) 1.5 (8 )

Rusa 2.5 (63) 1.2 (41 ) 0.8 ( 14 ) 0.5 (9)

Weight of

meat (kg ) 3,806 1,240 534 155

Meat ration

(g/person/day ) < 149 49 21 6

Notes:

#

b

C

From community hunting interview data in Appendix Two .

Calculated using dressed animal weights as in Table 4.4 .

Calculated assuming a mean of 7.0 persons/household .

If the harvesting rates shown in Table 6.1 are converted

into weights of meat , it can be seen that there is a

substantial reduction in wild meat consumption overall , from

about 3.8 tonnes per 10 families per year before logging , to

1.2 , 0.5 and about 0.2 tonnes/ 10 families/year in the next

three decades . This is equivalent to a reduction in overall

intake from about 149 to only 6 grams of wild meat per

person per day , or 54 to 2 kg/person/year, which is a

substantial change in eating patterns .

The extent to which this represents a nutritional

problem depends entirely on whether suitable substitutes are

made available , in adequate quantities , to replace the wild-

meat component of the diet . It was shown in Chapter Four ,

however , that a reduced intake of wild meat is strongly

associated with lower consumption of all meat , including

that of domestic origin , because of higher direct or

indirect monetary costs .
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There are thus grounds for suspecting that declining

dietary quality is experienced by rural people following

logging , and this phenomenon may be aggravated by a

simultaneous sharp decline in riverine fish stocks which was

widely reported to be due to mud and diesel - oil pollution

(Table 6.2 ; see Caldecott and Nyaoi , 1986 ) . The need to

minimize soil erosion from logging areas , and hence the

muddying of rivers, was a major reason for implementing the

Forest Engineering Plan in Sarawak during 1986 (Chua , 1987) .

Since this system results in about 44% less open space and a

22% reduction in skid-trail density within harvested coupes ,

its introduction should help to relieve this problem.

SPECIES AT RISK

Sarawak has an unfortunate record on species protection ,

illustrated by the decline of the Sumatran rhinoceros which

was in effect monitored by District Officers and the Customs

authorities as it occurred during the early years of this

century (Table 6.3 ) . The imminent extinction of the rhino in

Sarawak was remarked upon by Mjöberg (1930 ) , who mentioned

that certain restrictions had been imposed on rhino hunting ;

the species was virtually extinct , however , before

systematic legal protection was applied to it in 1958.

Another well-documented account is available for the decline

of the State's nesting population of marine turtles under

human explotation ( e.g. Chin , 1981 ; see also Banks , 1986 ) .

Most communities which were interviewed in the interior

reported a serious recent decline in the populations of at

least some wild species (Table 6.2 ) . This measure indicates

public perception of wildlife survival , which is thought to

be correlated with real population trends ; it should at

least identify the more vulnerable taxa .

Bears , gibbons , pangolins , leaf monkeys and hornbills

were the forest animals most often reported to be in rapid

decline , to which should be added some other species

regularly mentioned as locally extinct or nearly so : clouded

leopards , argus pheasants , small cats , and giant and tufted

ground squirrels .

A broad sequence of events is discernible , in which

changing land use and communications play an important role .

Where the forest is intact , human settlements tend to be

relatively remote So most hunting is done by day ,

concentrating on bearded pigs and deer , but with gibbons,

leaf monkeys , hornbills , large squirrels and pheasants taken

according to the supply of shotgun cartridges .

As the larger , diurnal ungulates are thinned out by the

surge in hunting activity associated with land-use changes ,

smaller and nocturnal animals become increasingly attractive

targets . Thus , excessive hunting pressure has a way of

focussing successively on different species in the wildlife

community until each one is reduced to very low density.

The populations of some species decline too precipitately to

avoid extinction , while those of others drift across the

extinction threshold if hunting pressure is maintained in

combination with some other negative factor , such as reduced

food supply if the habitat recovers slowly from disturbance .
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Table 6.2 : Perception of wildlife decline by rural people

Percent

reporting

Type of Longhouses a serious

animal surveyed decline

Population decline

attributed to :

Bears 48 77% 1 ) Hunting .

Gibbons 51 77%

Pangolins 47 77%

River fish 96 76%

Leaf monkeys 57 72%

Hornbills 40 70%

Rusa 103 69%

Bearded pigs 93 66%

Kijang 102

Wild cats 43

64%

61%

1) Hunting (species often

locally extinct ) .

1 ) Hunting (where ammun-

ition and batteries are

freely available )

1) Logging (pollution) ;

2) Fishing (new techniques

including poison , traps

electricity, spearguns ) .

3 ) Fishing (to supply trade

demand) .

1 ) Hunting (species often

locally extinct ) .

1 ) Hunting .

1 ) Hunting (by locals , by

outsiders , and to supply

trade demand) .

1 ) Logging (damage to food

trees; animals leave to

avoid disturbance ) .

2 ) Hunting (to supply trade

demand) .

1 ) Hunting (by outsiders ) .

1 ) Hunting (where ammun-

ition and batteries are

freely available ) .

1 ) Hunting (argus pheasant

often locally extinct ) .

1 ) Hunting (to protect

livestock) .

1 ) Hunting .

Pheasants 36 61%

Eagles
37 54%

Porcupines 81

Pelandok 103 51% 1 ) Hunting .

Civets 83 45%

Pythons 35 29%

Monitors 38 26%

Squirrels
78 22%

Macaques 63 11%

River turtles 10 10%

1 ) Hunting (where ammun-

ition and batteries are

freely available ) .

1 ) Hunting .

1) Hunting.

1 ) Hunting (tufted ground

and giant squirrels

often decline locally) .

1 ) Hunting (pig-tailed

macaques often decline ) .

1 ) Hunting .



-94-

Table 6.3 : The decline of the Sumatran rhinoceros in Sarawak

Year
Exports

Baram

kills Year Exports

Baram

killst

1899 7.0 kg 1927

1900 12.4 kg 1928 12

1901 19.7 kg 1929 11

1902 6.1 kg 1930 12

0
2
2
2

8

1903 92.1 kg
1931 4

1904 none 1932 721.5 kg

1905 S$ 197 1933 624.8 kg

1906 none 1934 244.9 kg

1907 none 1935 27.8 kg

1908 S$ 290 1936 84.1 kg

1909 S$1,664 1937 9.7 kg

1910 S$2,540 1938 0.2 kg

1911 S$1,690 1939 63.5 kg

1912 1940 43.6 kg

1913 1941-45

1914 some 1946 none

1915 S$ 923 1947 none

1916 none 1948 2 horns

1917 none 1949 none

1918 none 1950 1 horn

1919 none 1951 none

1920 none 1952 none

1921 none

1922 none

1923 none

1924 some

1925 18

1926 14

1
1
1
1
0
0
4

1953 none

1954 none

1955 none

1956 none

1957 none

1958 : Species protected

ca 1965-1985 : species

assumed to be extinct

in Sarawak .

1986 : species confirmed

to survive ; additional

legal and administrative

protection applied .

Notes:

b

Value (S$ = Straits Dollars ) or quantity of rhinoceros

parts (horns , hooves and hides ) declared exported from

Sarawak ; data from Dept of Statistics , Kuching , and

Sarawak Gazette trade reports .

Rhinos known to have been killed in the Baram District

according to Harrisson (1956 ) .
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It is important to appreciate that the destruction of

wildlife populations is a cause of great concern to rural

communities . The impression gained consistently during

interviews was that conservation initiatives would be

supported strongly if they were clearly explained and fairly

enforced . In general , rural people seem to hope for firm

government leadership in this area .

SUMMARY

1 ) Most species of wildlife decline in abundance after

serious habitat disturbance , and many become locally

extinct . Timber harvesting is a particularly widespread

form of disturbance in Sarawak ; it has a complex and

cumulative impact on wildlife in association with

agricultural and other development .

2 ) Logging causes immediate physical disturbance , long-term

habitat change , increased hunting by timber-company

of logging roads as hunting

routes , and greater access by local hunters to

ammunition , lights and markets for hunted meat .

workers , availability

3) Different species decline for different reasons .

Bearded pigs are vulnerable to interdiction of their

large-scale foraging movements , loss of secure feeding

and breeding grounds , and damage to food trees. Rusa

may have access to more food in regenerating forest , but

are vulnerable to extreme hunting pressure along logging

roads and around salt licks . Kijang are also shot along

logging roads , and may also be affected by loss of fruit

trees . Various other species lose feeding and roosting

or nesting sites , and are subject to increased hunting

especially by firearms and at night .

4) The net effect for residents in areas affected by

logging is a sharp decline in wild meat harvests . This

causes the average , estimated wild-meat ration to fall

from 54 to about 18 kg/person/year during the first

decade . The effect is exascerbated by serious injury to

riverine fish stocks caused by mud and diesel-oil

pollution , which is associated with logging .

to5) Some species are particularly vulnerable

extermination by hunting . Where records exist , as for

the rhinoceros and marine turtles , they indicate a

steady and long-term decline towards extinction , and the

same pattern can be inferred for certain other species .

They include at least bears , gibbons , pangolins , leaf

monkeys , proboscis monkeys , hornbills , clouded leopards

and argus pheasants . A major consquence of the decline

of large ungulate populations is that many other species

subsequently over-exploited in a relentless search

for meat by rural people .

are
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6) It is no longer the case that Sarawak's wildlife

populations are protected from serious damage from

hunting by the great extent of intact habitat in the

interior . It has become necessary for these populations

to be shielded in some way from indiscriminate hunting .

Failing this , further species are certain to be lost ,

and the economic potential of Sarawak's wildlife

resources may largely be wasted . Fair and well-

explained conservation initiatives will be supported by

most rural communities .
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INTRODUCTION

7. OPTIONS AND RECOMMENDATIONS

between

habitat

The wildlife of Sarawak's interior is caught

intense and longstanding hunting pressure , and

disturbance on an unprecedented scale . This is a dangerous

new combination , in recognition of which the formulation of

an appropriate wildlife management strategy has been given

high priority by the Sarawak Government. An effective

compromise between hunting and disturbance is recognised as

essential if satisfactory numbers of wild animals are to be

present a few decades from now.

At the same time , there are fundamental difficulties in

Sarawak which constrain wildlife management options . On the

one hand , there is a deeply ingrained hunting tradition ,

prodigious firepower in the hands of the general public , and

in many areas a dependence on the harvesting of wild meat .

Meanwhile , however , the timber industry is the prime source

of liquidity for development projects in Sarawak , and has a

central role in the fiscal structure of government .

a

most

In Sarawak, the hunting tradition is not accompanied by

strong sense of ownership of animals which occur in

particular areas , probably because longhouse

Although

tendency

stocks .

communities have a history of recent movement .

there are exceptions , this results in a general

towards ' free-for-all ' exploitation of wildlife

With no incentive for any one group to restrain either

itself or others , over-exploitation is almost inevitable

re-enactment of the so-called ' tragedy of the commons ' .

- a

То resolve this underlying problem, the State may

declare its ownership of all wild animals wherever they

occur , and then permit a regulated harvest . Alternativel
y

,

individual communities may be encouraged to claim ownership

of local populations , and then supported by the State in any

conflict with outsiders .

A combination may be best: the State owning all

wildlife , but granting rights to harvest that wildlife under

conditions decided according to wildlife management

criteria . These concessions may be applied either as

territorial harvesting rights to whole communities , or to

individuals , or both; they may be primarily concerned with

hunting for subsistence , for trade , or for recreation .

This is the essence of the legislation which controls

hunting in most countries (FAO , revised in Riney , 1982 ) .

While the management of hunting may regulate the deaths

of wild animals , it is the prevailing state of their

habitats which effectively controls their births . Since

population size is a function of both mortality and

reproduction , any programme of wildlife management must

address habitat protection as well as the control of

hunting . In practice , the need is to identify resources in

the environment which encourage animals to breed

successfully and often , and then to protect those resources

from harm.
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Some areas , both large and small , will need to be set

aside completely intact as refuges and feeding grounds , and

although certain changes are required , there isis adequate

provision in law for this to be achieved in Sarawak . By far

the majority of the State , however , will remain permanently

outside the totally protected area (TPA) system, and most

forest lands in the interior have been or will be disturbed ,

in particular by logging .

Thus , in the future , most hunted wildlife will live and

die in forest which is regenerating after timber harvesting .

How abundant these animals will be depends largely on how

common their food sources are in such forest . The wildlife

manager must therefore advocate that the logging process

should be implemented so as to maximise the density of food

sources in regenerating forest .

The following aspects of wildlife mangement will be

discussed further below: the creation of incentives for such

management , the regulation of hunting and trade , and the

protection and management of habitats to maintain wildlife

productivity .

Meanwhile , turning to the more human-oriented aspects of

this study , the single most important finding is that the

harvest of wild meat in Sarawak almost certainly exceeds

10,000 tonnes in dressed weight each year , and possibly by a

large margin . It is fair to say that this factor was

overlooked in previous accounts of the internal economy of

the State . Now that documentation is available , however ,

there are at least two major implications for the future .

1) It would be advisable to consider realistically the

availablity and consumption of wild meat (and fish)

within the context of overall food supply in the

interior . It should be appreciated that damage to these

resources can have very serious consequences for the

nutrition of rural people . This would logically result

in increased investment by the authorities responsible

for agricultural extension (e.g. livestock

development ) and inland fisheries

culture ) . The common aim here is to ensure that reduced

wildlife abundance has minimal impact on the quality of

rural diets . This field lies outside direct Forest

Department responsibility, but the findings should be

brought to the attention of concerned agencies .

2)

in

(e.g. in pondfish

In much of the interior , it is likely to prove very much

more cost-effective to maintain wildlife productivity

than to replace wild meat by supplying equivalent foods

of domestic or captive origin. Keeping wildlife

productive is to be achieved by judiciously increasing

habitat protection , to secure food supplies and to

encourage breeding , and by regulating hunting and trade .

This is to make sure that common wild species do not

become too rare to be useful , and rare species do not

become extinct . This field is within Forest Department

responsibility .
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INCENTIVES FOR MANAGEMENT

Objective

in

To create conditions whereby a maximum number of people

in Sarawak stand to benefit directly from the

sustainable management of wildlife resources

particular areas , and from cooperation with the wildlife

management authority .

Discussion

It is a well -established principle that the long-term

management of biological resources is best achieved by those

who expect to benefit from a sustained harvest . Concerning

wildlife in tropical forests , the most relevant ' management

unit ' is usually the rural village or longhouse , since the

members of such a community can perceive a ' hunting ground '

which they collectively exploit , and the individuals

concerned can supervise one another's hunting activities

therein (e.g. MacKinnon et al. , 1986 ) .

The members of a rural community also generally possess

common economic interests , and are capable of formulating a

common response when those interests are threatened .
Where

people already recognise a degree of collective dependence

on the wildlife of a particular area , therefore , it is

appropriate to support them in formalising and enforcing

this ' claim' , provided it is consistent with overall

wildlife protection priorities .

By this means , large numbers of people will be recruited

as wildlife managers at little financial cost to the State .

An extension of this approach is the proposal to employ

community leaders as Honorary Wildlife Rangers (Kavanagh ,

1986b) . If implemented , this would mean that recognised

headmen (Tua Kampung/Tuai Rumah) would add a formal

wildlife-protection role to their existing responsibilities

on behalf of Government .

A comparable ' vigilante ' system has already been

implemented by the Sarawak Forest Department , whereby

individuals have been directly employed (at labourer'

grade ) to mount anti-poaching patrols around areas where

rhinos have been found to exist . These ' Temporary Wildlife

Rangers ' were recruited in late 1986 from local communities ,

and their involvement has done much to establish a feeling

of responsibility for the rhinos among the indigenous people

(NPWO, 1987b , 1987c ) . It is planned to integrate these

arrangements within a permanent rhinoceros protection system

(Caldecott and Labang , 1988 ) .

The principle of more general ' ownership ' of wildlife

and communal harvesting rights has also already been applied

in Sarawak , in an ad-hoc way . Examples include :

a) Penan hunting rights gazetted for parts of Gunung

Mulu National Park (Anderson et al . , 1982 ) , and similar

rights for indigenous people to be arranged within the

Loagan Bunut , Pulong Tau , Usun Apau and other proposed

National Parks (NPWO , 1983 , 1987a , 1987d ) ;
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b) the proposed ' buffer zone ' extensions to the Lanjak-

Entimau Wildlife Sanctuary , in which local Iban

communities would have exclusive hunting rights

(Kavanagh, 1982 ; Caldecott and Gombek , 1986 ) ; and

c) a ban imposed by the Police on hunting by ' non-

residents ' in the upper Limbang and Upper Baram areas

( Mohd Yassin Jaafar , in Anon . , 1987b) .

Another kind of initiative in this area , which is well-

established in Sarawak, is the constitution of Communal

Forests under the Forests Ordinance (Senada , 1980 ) . A

Communal Forest is a zone within the traditional pegai

( ' territory ' ) of a longhouse , which is intended to provide

supplies of rattan and other produce for communal use

indefinitely . There are 28 such forests in Sarawak, with a

total area of about 5,266 hectares (median = 63.5 ha) .

Although most existing Communal Forests are too small to

sustain wildlife populations which are significant for meat

production , the precedent is nevertheless important , and the

role and scope of the Communal Forest system is currently

under review (Cheong et al . , 1987) .

There is scope to introduce other incentives for

wildlife management applicable to areas which are not

routinely hunted by rural communities . One option is to

establish ' Managed Hunting Reserves ' within the logged-over

portion of the Permanent Forest Estate ( i.e. Forest Reserves

and Protected Forests ) . In these , both tourists and

townspeople would be permitted to hunt for recreation and ,

perhaps , for systematic meat production (Davies and Payne ,

1982 ) . Such a reserve would be supervised by the wildlife

management authority, but might best be managed under a

long-term contract in the private sector. In this case , a

private company would have the incentive to maintain healthy

and productive wildlife populations in the area concerned .

REGULATION OF HUNTING

Objectives

a) To limit the hunting of certain species so that their

wild populations are maintained in a productive state

indefinitely .

b) To suppress the hunting of certain species so that

they do not become extinct in Sarawak.

Discussion

The key to wildlife management in Sarawak lies in

revision of the Wild Life Protection Ordinance of 1958 ,

since it is this law which enables the management authority

( i.e. the National Parks and Wildlife Office of the Forest

Department ) to define conditions for the direct exploitation

of wildlife resources .
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The law has two facets the constitution of Wildlife

Sanctuaries , within which all species are protected (except

where specific hunting rights are granted) , which will be

discussed below, and the more general ' protection '

particular species wherever they occur in the State.

of

In the second aspect , the present law was conceived in

order to confer protection on a list of 15 species , which

was expanded in 1973 to 31 (Table 7.1 ) . Although Section 37

of the Ordinance does permit the imposition of management-

oriented hunting rules (closed seasons , maturity standards ,

etc. ) , the basic intention of the law was not wildlife

' management ' , but rather wildlife ' preservation ' . Since no

hunting rules were ever introduced under Section 37 , and no

prosecutions have been carried out under the other Sections ,

these aspects of the law have had little real impact .

In recognition of the shortcomings of the present law,

the Ad-hoc Sub-Committee on Mammals and Birds of the State

Legislative Assembly's Special Select Committee on Flora and

Fauna invited proposals for amendments . Revisions were

prepared by Caldecott and Kavanagh (1986 ) , and further

changes were submitted in January 1988 .

These proposed amendments were endorsed by NPWO , and are

being considered by the Sub-Committee on Legislation of the

Select Committee . They are intended to allow the regulation

of hunting in a way that takes account of the different

kinds of hunting activity in Sarawak , and their different

degrees of economic significance . The main changes would be

as follows , but as of April 1988 items (i ) and (k ) below

seem likely to be dropped from the proposed legislation

(i.e. the Wild Life Protection (Amendment ) Ordinance of

1988) .

a) Certain definitions would be refined , SO as to make

enforcement easier and successful prosecution more

likely .

b) Three categories of wildlife would be established :

Totally Protected, Protected and Unprotected (or

' Restricted ' ) Animals . [ A fourth category, which might

be called ' extraordinarily protected ' , applies only to

the rhinoceros ; special penalties guarded this species

in the original Ordinance , and were hugely increased by

the Wild Life Protection (Amendment ) Ordinance of 1986 ) .

c) Totally Protected Animals are not intended to be

' hunted ' (i.e. hunted , killed , captured or otherwise

disturbed) except for conservation or scientific

reasons . This category would include all mammals which

are not otherwise categorized , many birds , and a number

of other taxa .

d) Protected Animals are intended to be available for

subsistence and recreational hunting under licence .

This category would include all the ungulates , a number

of other mammals which are hunted but not particularly

threatened , most other birds , certain fish and members

of some other taxa .
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Table 7.1 : Protected wildlife species in Sarawak

English name

As of 1958:

Proboscis monkey

Scientific name

1 .

2 .
Orang utan

3 . Rhinoceros

4 . Reef egret

5 . Cattle egret

6 .

7.

8 .

9 .

Storm's stork

Lesser adjutant stork

White-bellied

sea eagle

Grey headed

fishing eagle

10. Black-naped tern

11. Brown-winged tern

12. Pied imperial pigeon

13. Green turtle

14 .

15 .

Hawksbill turtle

Leatherback turtle

As of 1973 :

16 . White-crested hornbill

17. Bushy-crested hornbill

18. Wrinkled hornbill

19. Wreathed hornbill

20. Black hornbill

21. Pied hornbill

22. Rhinoceros hornbill

23. Helmeted hornbill

24. Malaysian peacock-

pheasant

25. Argus pheasant

26. Dugong

27 . Earless monitor lizard

28. Tarsier

29. Clouded leopard

30. Slow loris

31. Sunda Island gibbon

32. Grey gibbon

33. North Bornean gibbon

Nasalis larvatus

Simia satyrus (= Pongo pygmaeus)

Rhinoceros sumatrensis

(= Dicerorhinus sumatrensis)

Egretta sacra

Bubulcus coromandus

(= Bubulcus ibis)

Ciciona stormi

Leptoptilos javanicus

Haliaeetus leucogaster

Ichthyophaga ichthyaetus

Sterna sumatrana

Sterna anaetheta

(= Sterna anaethetus)

Ducula bicolor

Chelonia mydas

Eretmochelys imbricata

Dermochelys coriacea

Berenicornis comatus

Anorrhinus galeritus

Aceros leucocephalus corrugatus

(= Rhyticeros corrugatus)

Aceros undulatus undulatus

(= Rhyticeros undulatus)

Anthracoceros malayanus

Anthracoceros coronatus

Buceros rhinoceros borneoensis

Rhinoplax vigil

Polyplectron malacense

Arusianus argus

Dugong dugon

Lanthanotus borneensis

Tarsius bancanus

Neofelis nebulosa

Nycticebus coucang

Hylobates moloch funereus

(= Hylobates muelleri funereus)

Hylobates moloch muelleri

(= Hylobates muelleri muelleri)

Hylobates moloch abbotti

(= Hylobates muelleri abbotti)
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e) Unprotected Animals are those which are not thought

to be threatened , and which it would be impractical to

try and protect . The category would include rats , mice

and most squirrels , some birds which attack crops , and

most reptiles , amphibians , fish and invertebrates .

f) In the interests of flexibility , the power to make

management-oriented rules (e.g. on closed seasons ,

maturity standards , etc. ) would be given to the head of

the management authority , rather than to the State

Governor.

g) For the same reason, the power to amend any of the

Schedules (species lists , etc. ) would be given to the

Minister responsible , rather than to the State Governor.

h) The use of indiscriminate hunting techniques (traps ,

poisoned baits , etc. ) , and hunting from motor boats or

other motor vehicles , would be prohibited .

i ) A distinction would be created between the licencing

requirements applied to people who use firearms to hunt ,

and those which use only traditional methods ' (i.e.

spears , blowpipes and dogs ) .

·

j ) Licences to hunt with firearms would be available

only to those with valid firearms licences ; such

licences will be valid for a year and for a particular

administrative region ; they must be carried on the

person and are not transferable ; all animals killed

under such authorization must be declared before the

licence can be renewed .

k) Licences to hunt by ' traditional methods ' would be

available only to residents of defined rural areas , and

as an interim measure such residents will be deemed to

be so licenced automatically and without charge .

Under the existing law, rules can be made to suppress

hunting with firearms at night . This should be done because

night-hunting is dangerous to humans , relatively

indiscriminate with respect to target , and too efficient at

killing animals . An exception to this ban might be hunting

on an individual's own land , or with the permission of the

land-owner , in order to protect crops .

There is widespread ignorance of the provisions of the

existing Wild Life Protection Ordinance in the interior of

Sarawak . At the time of interview, few people had even

heard of this law , and even fewer knew which animals were

protected . Almost everyone , however , expressed a keen

interest in the law, and leaflets and posters explaining it

were accepted with assurances of compliance . A policy of

distributing basic information about the Ordinance to all

people renewing their shotgun licences was implemented by

NPWO in mid- 1986 . Greatly increased investment in public-

education measures of this sort will be needed to ensure

knowledge of and compliance with the amended Ordinance .
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A related and longstanding problem is the fact that SO

many families and communities in Sarawak already possess

decorative and other objects derived from animals which are

protected under the present Ordinance . These species should

not be released from protection, and the possession of

trophies from them needs to be regularized under the law.

It is necessary to licence old trophies without creating a

loop-hole through which the problem can continue , and this

should be done in the following way.

Against a realistic deadline , residents of rural areas

who are eligible to receive ' traditional methods ' hunting

licences would be required to register all illegal trophies

with their community headmen . The latter would forward a

summary to the District Office , and all trophies registered

before the deadline would be deemed licenced . No revision

after the deadline would be permitted , and all trophies

surplus to those registered would be illegal . Trophies

outside these areas would automatically be illegal unless

licenced by the management authority for genuine scientific ,

conservation or cultural reasons .

One other factor should be mentioned , that being the

supply and distribution of shotgun ammunition . This is a

crucial consideration for wildlife management , and a key

' choke point ' where easily-enforced restrictions can be

brought to bear with maximum effect .

As controls due to security factors are relaxed , others

will have to replace them if a destructive upsurge in

overall hunting activity is not to result . It is therefore

proposed that cartridge imports to Sarawak are limited to

1.5 million per year , until the situation can be studied in

more detail by NPWO , and other recommendations can be

formulated .

REGULATION OF TRADE

Objectives

a) To sustain commerce by ensuring that wildlife

populations are not exploited beyond their capacity for

self-propagation.

b) To stop traffic in certain species for which a

sustainable harvest is not possible or desirable .

Discussion

As was shown previously , trade in wildlife products

within Sarawak is a significant economic phenomenon , and the

existence of markets for such products is a major factor in

the over-hunting of certain populations .
Licences are

already required where such traffic involves species which

are protected under law within Sarawak . The proposed

amendments to the Ordinance extend this principle , in that

they require licences to be issued in respect of traffic in

any part of any Totally Protected or Protected Animal .
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The most significant aspect of this change is that trade

in bearded pig and deer meat would come under regulation .

This is essential in the case of rusa and kijang , whose

populations in many areas are probably being harvested far

above their repoductive
repoductive capacity. It is arguable that

bearded pigs are less vulnerable to this kind of pressure ,

and that therefore this aspect of the trade would warrant

less urgent , or less rigorous control .

International trade poses additional , and different ,

problems to that which occurs within Sarawak . This is so

because Sarawak is bound by international agreements entered

into on its behalf by the Malaysian Government , and in

particular the Convention on International Trade in

Endangered Species of Wild Fauna and Flora (CITES) . The

implications of this commitment for Sarawak were explained

by Kavanagh (1986c) , who also summarizes the various

Customs , Public Health and Prevention of Cruelty to Animals

regulations which affect the import and export of living

organisms .

For the purposes of CITES , the Management Authority for

animals is recognized to be NPWO (the Botany Section of the

Forest Department has been proposed as that for plants ) . An

amendment has been proposed for the Wild Life Protection

Ordinance , which would require a licence for the import or

export of any species of wildlife , and the definition of

' wildlife ' includes specimens bred in captivity . Parallel

provisions would be made in the proposed new Protection of

Plants Ordinance , and these measures should provide an

adequate legislative basis for implementation of CITES in

Sarawak .

PROTECTION OF HABITATS

Objectives

a) To maintain wildlife productivity around totally

protected habitat areas, by constituting such areas to

include important feeding grounds , breeding zones ,

sources of salt , etc.

b) To encourage increased recovery of wildlife

productivity in disturbed habitat areas , by protecting

categories of tree known to be of particular value as

food sources for wild animals .

Discussion

Sarawak already possesses a number of totally protected

areas (TPAs ) , the largest being Gunung Mulu National Park

(52,900 ha) and the Lanjak-Entimau Wildlife Sanctuary

(168,600 ha ) ; these , and most of the other smaller TPAs , are

generally secure from large-scale disturbance at present .
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The National Parks Ordinance of 1956 lays down an

exhaustive , but straightforward , procedure for consulting

people likely to be affected by the constitution of a

National Park , and for accomodating many of their needs .

Given that there is no legal means to cancel a National Park

once constituted , it is reasonable for provision to be made

for such preliminary investigations.

It was noted in Chapter One that a considerable number

of National Parks have been proposed in Sarawak, and several

of these proposals have been awaiting implementation for

more than a decade . The main constraint is a lack of

resources by NPWO , since the full processing of each such

proposal absorbs large amounts of senior staff-time and

funds . This has also been a factor in the slow progress of

certain Wildlife Sanctuary proposals . The increased support

now being provided to NPWO by Government , however , should

relieve these problems . There are also proposals before the

Select Committee's Legislative Sub-Committee to amend the

National Parks Ordinance so as to streamline the procedure

for constituting national parks .

Changes to the Wild Life Protection Ordinance have been

suggested which would have the effect of making Wildlife

Sanctuaries more secure . The most important change would be

to prohibit systematic timber harvesting , which would

require amendment of the existing Sections 12 and 14 of the

Ordinance .

Several more TPAS are likely to be proposed by NPWO in

the near future , in order to protect particular habitat

types and the populations of certain species which are

inadequately secured within the present TPA system. There is

an additional need , however , to ensure that features of

special significance to wildlife management are included in

the system.

This applies particularly to major salt- licks , each of

which is important to rusa and other large mammals living in

a large area , and at which hunting can cause serious damage

(Nurmohamed , 1985 ) . In this context , an array of small ,

well-located Wildlife Sanctuaries could have a significant

effect on wildlife numbers . An analogous approach would be

the protection of localised forest types which are used as

regular feeding areas by bearded pigs , an example being the

oak forests within the proposed Pulong Tau National Park

(see Chapter Five ) . Field surveys , designed to identify such

crucial resource-sites , should be a high priority within

NPWO's research programme (see below) .

The TPA system's potential contribution to the

maintenance of general wildlife productivity in Sarawak is

limited , since most wild animals occur in areas which are or

will be disturbed . The wildlife manager , therefore , must

address the need to enhance faunal survival in disturbed

habitats . This project obtained few data from the very

large areas of Sarawak dominated either by peat swamps , or

by extensive shifting-cultivation mosaics . It is thus not

possible to specify management options in these habitats .
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Concerning the forests of the interior , however , it is

possible to draw some conclusions , since it is clear that

certain tree taxa are profoundly important as food sources

for wild animals . These taxa , listed in Appendix Five ,

frequently recur in feeding records for a variety of animal

species whose reproduction it would be desirable to

encourage . If these trees were to be protected from harm

during the logging process , the post-logging habitat is

likely to be able to sustain a greater density of such

animals than would otherwise be the case .

-

Two phases of forestry activity affect the survival of

wildlife food trees logging itself (with associated

damage , both deliberate and incidental ) , and silvicultural

treatment . Unnecessary habitat damage in the first phase

can best be reduced by modifying the conditions of forest

exploitation licences , and there adequate legislative

and administrative means for this to be achieved in Sarawak.

This approach , and its implications for planning and

enforcement , are already under consideration by the Sarawak

Forest Department . Some of these trees are also likely to

be protected generally under the proposed Protection of

Plants Ordinance .

The practice of silviculture in Sarawak has historically

been concerned mainly with management of the mixed peat-

swamp forests (Lee and Lai , 1977 ) . In this habitat type , it

normally involves the destruction by poison of all trees not

belonging to a short list of ' desirable ' or ' acceptable '

species . Since many of the trees which are killed are those

which maintain wildlife populations , this treatment

presumably contributes to the wildlife community's poor

recovery in mixed peat-swamp forests after logging (Bennett ,

1987) .

On the other hand , mixed dipterocarp forests in the

interior of Sarawak are not silviculturally treated except

on a relatively small and experimental scale . This is

because such treatments are expensive , and no system has yet

been devised which has been shown to result in a cost-

effective improvement in the timber stand (Tang , 1986) .

While the search for such a system continues , it is

appropriate for the wildlife manager to insist that the

needs and economic significance of wildlife populations

should be considered as a factor in this context .

It is relevant to mention here a current debate within

Bornean forestry about the best way to manage mixed

dipterocarp forests . In the newer view, these forests are

recognised to be complex , heterogeneous and rather fragile

ecosystems with inherent limits to the rate at which they

are able to grow marketable timber . They are also seen to

be able to yield a variety of other ' products' (e.g.

wildlife , climbing palms or rattans , tourism revenues , clean

and regular water supplies , etc. ) . These are also of

economic significance but are presently either under-

utilised or under-valued , or both .
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The proponents of such a view assert that logging itself

should be seen as a ' silvicultural ' technique which affects

all aspects of future biological productivity , and that the

process should therefore be adapted to the forest's

particular capabilities . In practice , this would mean that

each forest area should be inspected before harvesting , and

its exploitation planned so as to maximize regeneration and

long-term production of timber and all other economic

products . In most cases this would tend to rule out re-

logging within at least 50 years of the first cut , although

non-timber products could be harvested in the mean time .

There is thus an understandable reluctance to adopt this

approach within the Bornean timber industry, which is

largely dependent upon a 25-30 year or shorter cutting

cycle .

RESEARCH NEEDS

Monitoring of trends

Wildlife management cannot be accomplished without

access to continually updated information . This is because

the circumstances of wildlife populations are not constant ,

and management decisions must be tuned to these

circumstances if they are to be effective . Also , monitoring

provides the only way by which the effect of management

decisions can be determined , and by which new threats to

wildlife populations can be identified and counteracted .

The wildlife management authority should therefore

periodically review hunting patterns in Sarawak , using

methods such as those developed in this study . The first

such review should extend its coverage to those areas which

were omitted in this project in particular , the peat swamp

zone of the coastal plain , and the shifting-cultivation

mosaic of western Sarawak and the rolling lowlands . It

should also commit staff to the routine surveillance of

trade in wildlife products in all areas , and the import and

distribution of shotgun ammunition .

Habitat and wildlife surveys

There is a need to identify those major salt licks ,

feeding grounds and other features which maintain particular

wildlife populations , and which can usefully be protected

within the TPA system. This would require deliberate

investigation in the context of a systematic habitat and

wildlife survey of Sarawak .

Such a general survey should be a high priority in any

case, as it would provide an operational structure within

which monitoring , enforcement , training and scientific and

management-oriented research could be carried out throughout

the State .
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Effects of logging

As noted above , there is an urgent need to know more

about the precise effects of timber exploitation on forest

habitats and wildlife communities , and in particular to

identify practicable changes to the logging process which

will improve long-term wildlife survival .

In this context , although there is a role for scientific

studies in such fields as animal behaviour and community

structure , most immediate benefit would come from a thorough

review of the planning , practice and supervision of timber

harvesting itself , from the point of view of wildlife

mangement .

Behavioural and ecological studies

Much remains to be discovered about the behaviour and

ecology of all the hunted wildlife species in Sarawak . It is

already possible to take many management decisions with

confidence , but the ' fine tuning ' of conservation measures

will require additional scientific information.

Field studies of all exploited species should therefore

be encouraged in Sarawak , in approximate order of priority

based on their significance as prey , the degree to which

their populations are declining , and/or their present

rarity . Further work on the ecology of ungulates in all

natural and artificial habitat types should be particularly

encouraged , and captive work on the behaviour and physiology

(including nutrition and reproduction ) of the same species

would be especially useful , both for management purposes and

also to evaluate possibilities for domestication .

SUMMARY: RECOMMENDATIONS

Incentives for management

a) Measures should be applied to increase the formal

responsibility of rural communities for wildlife

management . These should include : (a ) appointment of

paid individuals from such communities ; (b) gazettement

of exclusive hunting rights for specified communities

within appropriate portions of the Permanent Forest

Estate and TPA system; and ( c ) expansion of the Communal

Forest system.

b) Managed Hunting Reserves should be established within

the Permanent Forest Estate , in which recreational

hunting and sustained meat production would be

encouraged by the private sector under the supervision

of government .

Regulation of hunting

c) The proposed amendments to the Wild Life Protection

Ordinance should be passed into law, and adequate

resources allocated for their implementation and

enforcement .
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d) The Forest Department ,

should liaise closely

amended Ordinance .

Police and Divisional Residents

on the implementation of the

e) An overall restriction on the supply of shotgun

ammunition in Sarawak should be imposed , with an initial

ceiling of 1.5 million cartridges per year.

f) An officer should be appointed within the management

authority whose particular responsibility would be to

monitor events relating to wildlife management , and to

recommend actions as appropriate .

g ) The management authority should establish an enforcement

section , with specific responsibility and training for

patrol , arrest and prosecution .

Regulation of trade

h) Amendments to the Wild Life Protection Ordinance should

be passed into law as proposed , and adequate resources

for their implementation and enforcement should be

allocated .

i ) Restrictions should be imposed on the trade in deer meat

as a matter of high priority , and regulation of traffic

in bearded pig meat should be implemented when

practicable .

j ) An officer should be appointed within the management

authority with specific responsibility for monitoring of

internal traffic in wildlife , and recommending action as

appropriate .

k) The NPWO should liaise closely with the Divisional

Residents , Veterinary Department , Medical and Health

Services Department and Agriculture Department on

implementing controls on internal trade .

1 ) Action in accordance with Sarawak'S responsibilities

under CITES should be implemented as soon as possible ,

and in doing so , NPWO (as CITES Management Authority)

should liaise closely with the Royal Customs and Excise

Department .

Protection of habitats

be

m) Additional senior staff and financial resources should

made available to NPWO , with which to undertake

procedures connected with the constitution of proposed

TPAS (National Parks and Wildlife Sanctuaries ) .

n) The Wild Life Protection Ordinance should be amended so

as to exclude the possibility of logging and

silvicultural treatment within Wildlife Sanctuaries .



-111-

o ) Additional TPAs should be constituted SO as to secure

particular wildlife resource areas (salt licks , special

feeding grounds , etc. ) .

p ) Conditions attached to licences for timber exploitation

should specify a requirement to minimize damage to

wildlife food trees , and this should be properly

enforced .

q) When finalized , the management system for mixed

dipterocarp and other rainforests should allow the

sustained production of wild meat and other non-timber

products , as well as that of timber .

Research needs

r) Hunting patterns in Sarawak should be monitored through

periodic general surveys , and by review of wildlife

trade and ammunition import and distribution statistics .

s) A large-scale habitat and wildlife survey of Sarawak is

needed so as to identify potential new TPAs , and to

provide an operational context for monitoring ,

enforcement , training and scientific and management-

oriented research .

t ) All aspects of the planning , implementation and effects

of timber harvesting should be studied in detail so as

to identify practicable ways to improve wildlife

survival in logged forest .

u ) Field and captive studies of the ecology , behaviour and

physiology of wild hunted animals should be encouraged ,

especially in relation to heavily-hunted , declining or

rare species .
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Pangolin and banded linsang skins nailed to a wall in

Long Panai on the Tutoh River , northern Sarawak .

Neither species is yet protected by law, though both are

probably declining fast . Pangolin scales can be sold as

an ingredient in Chinese traditional medicine .
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APPENDIX ONE :

COMMUNITY HUNTING INTERVIEW

Preliminary notes : on landform , agriculture , state of temuda

(regenerating forest on old rice fields ) , general features ,

ethnolinguistic composition , pets and trophies .

1)

2)

3)

4)

5)

6)

7)

2
3
2

H
O
2
ââ

8)

9)

10)

11)

12)

13 )

14 )

15 )

16)

17)

18 )

19)

20)

21)

22)

Location : name of community , alternative name ,

previous name , name of school , nearby communities ,

Division , District , river (altitude and map

reference ) .

Interview : date , participation .

How many doors ( bilek or families ) in the longhouse?

Weapons : how many guns , dogs , spears , blowpipes (are

blowpipes used)?

How long have people lived here?

How far away is virgin forest?

How far away is logged forest (when did logging start

here and by whom)?

Are there many oak trees around here (buah asing,

buah salad) ? (Show picture ) .

Where do they grow, where are they commonest , when do

they fruit?

Are there many engkabang trees around here? (show

picture ) .

Where do they grow, where are they commonest , when do

they fruit?

Recent fruiting patterns : when was the last fruit

season (do forest and village fruits ripen at the

same time ) ; when were previous fruit seasons?

How often do people hunt at night here?

How often do people use traps to catch animals (what

kind of traps )?

How many shotgun cartridges can be bought each month

(are these rations always claimed in full ) ?

Special influences on hunting : bejalai , Gawai/Irau,

hunting-dog quality , access to markets , communal meat

sharing .

Are there adequate supplies of cartridges , lights ,

batteries (why not )?

Out of 100 wild boar (i.e. bearded pigs ) , rusa ,

kijang, pelandok, how many are shot/trapped/speared?

How many wild boar are killed in the whole longhouse

each month outside the ' wild boar season ' ?

How many are killed during ' wild boar seasons ' ?

When was the last ' wild boar season' (from when till

when)?

Where did the pigs come from, and to where did they

go?

How fat were the adults on average?

Did most of the females have piglets with them (how

big were the piglets ) ?

23)

24)

25 )

26) Did fat females have piglets?

How many piglets were with each female (did this vary

with female size )?
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29)

30)

31)

32)

33)

34)

35 )

36)

37)

38)

39)

40)

41 )

42)

43 )

Were any females with piglets pregnant as well (is

this normal )?

What about previous ' wild boar seasons ' : timing ,

direction , numbers of pigs , fatness , numbers of

piglets (percent of females with piglets , number per

female ) , piglet size?

In which years were there really big ' wild boar

seasons ' (and why) ?

When do wild boar mate?

What happens then : how do the pigs behave and does

their appearance change (if male meat becomes smelly,

can it be eaten)?

How long is there between wild boar mating and giving

birth (why do you think so) ?

At what size do wild boar first mate and give birth?

When do wild boar build nests (and why)?

How many kinds of wild boar are there , what are their

names , how do they differ from one another, which are

rare and which common?

Repeat question #37 for rusa , kijang and pelandok.

Do rusa , kijang or pelandok have breeding seasons

(when , how to tell )?

How many of the following animals are killed in the

whole longhouse each month or year on average , how

common are they , and how have their numbers changed

relative to about 10 years ago?

Rusa ; kijang ; pelandok ; civets ; porcupines ;

gibbons ;pangolins ; cats; bears ; giant squirrels ;

long-tailed macaques; pig-tailed macaques ; grey or

white-fronted leaf monkeys; red leaf monkeys ; argus

pheasants ; other pheasants; eagles; hornbills;

pythons ; monitor lizards .

If any animals have become less common recently, why?

Have fish stocks declined recently, and if so why?

Which animals are serious pests of crops (which

crops , and which are the worst pests )?

Additional : give posters , and introduce the idea of

protected animals ; investigate attitudes to land and forest

use ; investigate cash value of ' minor forest produce '

(engkabang Shorea seeds) , damar

wood) , rotan [ climbing palms :

Korthalsia spp.l , honey , etc. ) .

[ resin] , garu [ incense

Calamus, Daemonorops,
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APPENDIX TWO:

KILLING-RATE DATA FROM COMMUNITY HUNTING INTERVIEWS

Estimated animal kills per

10 families per year :AREA ,

Community Famil Log-
Wild

& code # -ies gingb
pigs Rusa

Barking

deer

Mouse

deer

A1: AKAH

01 Lg Tebangan 20

02 Lg Tap
17

03 Lg Lellang 25

0
0
0

127.0 25.0 35.0 50.0

75.0 11.8 11.8 117.7

99.4 24.7 45.2 152.3

A2: APOH

01 Lg Bedian
114 6 15.8 0.2 0.2 0.4

02 Lg Atip 87 25 0 0.7 0.7 1.2

03 Lg Wat 76 25 0 0.5 0.1 1.3

04 Lg Buang
27

05 Lg Bemang
128

B1: BALEH

01 Rh Enggong 27

02 Rh Unggat A 15

03 Rh Ramba 33

04 Rh Ayom 13

05 Rh Unggat B 26

6
9

2
3
3
4

←

2.2 1.3 0.2 3.7

0 0 0 0.4

25.9

120.0

3.7

1.3

3
03.7 0

1.3

32.1 0 1.5

42.3 1.5 0.8 0.8

8.9 0.8 0* 9.2

06 Rh Belayung 39 20 5.9 0 0.6 0.4

07 Rh Etu 46 4 3.8 0.3 0 0.3

08 Rh Langga 27

09 Rh Lipa 13

7
R 124.1 1.1 3.7 3.7

42.3 0.3 9.2 9.2

10 Rh Jamal 21 5+ 67.4 O о 99.1

11 Rh Kujat 19

12 Rh Entili 12

13 Rh Padong 28

14 Rh Unggang 10

15 Rh Gasan 16

16 Rh Sandin 12

17 Rh Mudah 19

3
2
4
4
0
0
4

3+ 154.0 0 37.9 37.9

15.0 0 0 10.0

82.1 1.3 1.3
-

105.0 0 0 12.0

287.5

1083.3

0.1 7.5 0.9

0.8 16.7 25.0

18.4 0 1.1 12.6

B2: UPPER BALUI

01 Uma Daro 29

02 Uma Ukit 24

03 Batu Kalo 30

04 Batu Keling 62

05 Lg Bulan
97

06 Lg Jawi 61

07 Lg Busang 47

O
O
O
O
O
O
O

496.6 6.9 13.8 6.9

0 233.3 31.3 4.2 10.4

213.3 6.7 0 0

306.5 8.9 1.6 4.0

582.5 5.2 4.6 6.2

0 758.2 0.8 0.8 0.8

446.8 5.3 6.4 9.6

B3: MIDDLE BALUI

01 Lg Murum
47 117.0 1.7 2.1 3.2

02 Lg Linau
16 625.0 9.4 0 0

03 Uma Belor 31 290.3 2.3 3.2 4.8

04 Uma Kelap 36 208.3 1.1 0 0

05 Lg Panggai 36 341.7 3.3 4.2 4.2

06 Punan Telun 17 558.8 2.9 3.5 11.8

07 Lg Liko
20 1100.0 5.0 0 о

08 Lg Dupah
45 288.9 4.0 1.6 1.6
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Community

& code #

B4: LOWER BALUI

Famil Log- Wild Barking

-ies ging
pigs

Rusa deer

Mouse

deer

01 Kejaman Neh 38 152.6 0.8 1.3

0

02 Lg Semuang

03 Lg Segaham

04 Uma Apan

17

46

22

05 Uma Nyaveng 32

O
O
O
O

294.1
- - -

321.7 1.3 1.3 2.8

409.1 6.4 7.7 5.5

750.0 1.6 1.3 5.6

B5: ULU BARAM

01 Lg Peluan
16

02 Lg Banga
45

03 Lg Lamai 46

04 Lg Puak 11

05 Lg Seka 4

O
O
O
O
O

70.0 0.9 37.5
-

0 100.0 2.2 6.7 13.3

59.0 2.1 8.5 5.3

100.0 30.0 30.0 87.3

200.0 12.5 12.5 0

B6: UPPER BARAM

01 Lio Matoh 50 37.0 0.5 0.1 0.1

02 Lg Tungan 52 0 17.0 12.3 7.7 39.4

03 Lg Semiang 22 131.0 4.6 0.9 6.8

04 Lg Selaan 36 103.0 1.4 5.6 11.1

05 Lg Moh 75 16.0 1.3 1.3 6.7

06 Lg Jeeh 76 892.0 13.2 10.5 65.8

07 Lg Palai 42 35.0 4.8 7.1 24.8

08 Lg Anap
25 33.0 6.4 25.6 80.0

09 Lg Apu 36

10 Lg Selatong 14

O
O 80.0 3.5 2.1 41.7

52.0 7.1 - 35.7

B7: MIDDLE BARAM

01 Lg Liam
22 2 26.0 2.7 1.4 1.6

02 Lg Naah 60 15 16.0 0.4 0.3 3.3

03 Lg Kasih
53 23 15.0 0.7 0.3 1.9

04 Uma Bawang 74 R 15.0 0.4 0.6 1.4

05 Lg Laput 105 R 2.0 0.5 0.2 17.1

B8: BELAGA

01 Lg Bangan 45 2 409.0 1.1 1.3 8.9

02 Rh Sembob 62 10 21.0 0.5 1.3 12.9

G1: GAAT

01 Rh Lawan 12

02 Rh Jamal 31

03 Rh Ubong 26

04 Rh Agam 20

05 Rh Kendawan 15

06 Rh Bala 11 P

07 Rh Tukau 33

08 Rh Manggom 36

09 Rh Nutong 21

10 Rh Mamat 20

11 Rh Tingang 26

12 Rh Moris 16

13 Rh Pg Mamat
16

PPPPPPPPPPPPP 33.3 6.3 0* 8.3

75.8 6.5 0* 4.8

9.6 1.5 0* о

Р 17.5 0.5 0* 0.8

9.3 0.7 0* 0.5

24.5 0 0* 0

Р 133.3 6.1 2.3 3.8

Р 25.3 0.6 0* 0.8

20.0 3.6 4.8 4.8

Р 17.5 0.5 5.0 5.0

11.5 0.5 0*

Р 75.0 1.9 3.1 6.3

Р 21.9 2.8 4.8 4.1

J1: JELALONG

01 Rh Jelangku 33

02 Rh Udau 25

03 Rh Keti 33

04 Rh Kuang 43

05 Rh Gong 42

5
5
7
5

5

30.9 1.2 0.9 9.1

31.2 2.0 0.8 24.0

12.1 1.5 0.9 24.2

60.5 0.9 0.7 9.3

19.1 1.2 0.7 9.5
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Community Famil Log-
Wild Barking Mouse

& code # -ies ging pigs Rusa deer deer

K1: KABAH

01 Rh Balaja 14 P 4.3 0 8.6 21.4

02 Rh Sipuk 8 PE 15.0 0 6.3 12.5

K2: KANOVIT

01 Wong Bar
27 2

02 Ng Nunyau 14 2

03 Rh Dian 43 20+

0
0
00.3

0
0
0

0.2

0
0
00.9

K3: KATIBAS

01 Rh Barang 17 1.8 2.9 4.1

02 Rh Api 20 2.8 2.5 18.0

03 Rh Utom 12 50.4 0.8 4.2

04 Rh Bugit 12 6.7 0 1.3

0
0
0

1
0
0
0

0.1

4.1

18.0

4.2

05 Rh Janting 21 4.8 1.0 28.6 28.6

06 Rh Anjoh 15 16.0 0.7 0.7 3.3

07 Rh Nyantau 14 0 1.4 0 17.1 0

08 Rh Rambo 28 94.1 1.1 32.1 0

09 Rh Jimpai 10 P 36.0 6.0 6.0 520.0

10 Rh Ngadit 12 P 11.8 1.7 50.0 30.0

11 Rh Buda 42

12 Rh Saong 11

13 Rh Lullut 18

14 Rh Gani 34

15 Rh Sumok 27

16 Rh Jampih 10

17 Rh Laman 31

18 Rh Saoh 20

19 Rh Rantai 12

20 Rh Jagop 36

21 Rh Medan 38

22 Rh Mikai 30

23 Rh Kasau 18

24 Rh Bantan 32

25 Rh Ladi 29

26 Rh Jawang 21

p
i

p
i
p
i

p
i
p
i

p
i
p
i

p
i
p
i
p
i
p
iPPPPPР 85.7 1.2 4.8 11.9

P 10.8 0.3 0.9 0.9

Р 66.7 1.4 1.4 66.8

P 2.9 0.6 12.4 15.9

P 1.3 0.2 1.3 1.9

P 30.0 2.0 2.5 10.0

Р 5.8 1.0 1.3 38.7

P 6.4 0 1.2 0

P 1.0 0.8 0* 0

P 25.0 0 1.3 1.3

P 23.7 0.1 0.8 11.1

Р 1.7 0 0.3 4.0

P 23.3 1.7 1.7 33.3

Р 23.8 0.3 1.6 75.0

1.7 0.4

Р 21.4 1.9

6
0 0.5

9.5 9.5

K4: KEMENA

01 Rh Bakat 40

02 Lg Rasan 58

03 Rh Pg Sang 29 16

04 Rh Meramat 24 15

6
4
6
5

7.5 0.8 0.5 5.0

8.6 0.5 2.6 8.6

15.5 1.7 1.0 10.4

8.3 1.3 0 12.5

K5: KERAP

01 Rh Ngawai 26 3 18.0 0.4 0.4 1.2

L1: LAVAS

01 Ba Kelalan 44

02 Lg Luping 27

03 Lg Sukang 24

04 Lg Tengoa

L2: LIMBANG

01 Sg Tagan

02 Lg Sebayang

03 Lg Napir[ Penan] 16

04 Lg Napiri Kelab] 32

32

3
6

OPPP
O
O
P
P

1.3 1.4 11.8 83.0

Р 44.4 13.3 17.8 13.3

450.0 4.2 50.0 50.0

36.6 4.7 6.3 18.8

10.0 6.0 22.0

30.0 20.0 20.0

Р 18.7 2.2 2.2

32.0 6.3 6.3 31.3

L3: LINEI

01 Lg Linei 44 30 4.1 0.1 0.9 2.3
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Community Famil Log- Wild Barking

& code # -ies ging pigs Rusa deer

Mouse

deer

M1: MALINAU

01 Batu Bungan 20

ง

7 6.0 0.3 0.3 1.3

M2: MUJOK

01 Rh Mengiring 42

02 Rh Entili 10

03 Rh Manding

04 Rh Melalak

05 Rh Bangom

11

27

11

06 Rh Imau

07 Rh Batik

2
2
2

24

O
O
O
O
O
O
O

60.0 0.8 4.1 0.8

0 279.0 0.2 24.0 54.0

8.2 0.1 10.9 38.2

10.0 0.3 10.9 0

13.3 0.4 13.3 17.8

47.0 0.5 5.5 0

5.7 0.2 10.0 0**

M3: MUJONG

01 Rh Alam 13

02 Rh Tingom 28

03 Rh Nyawai 20

04 Rh Reba 20

05 Rh Siang 66

PPPPPР 23.1 0.8 0 27.7

Р 28.6 0.4 0 0

60.0 3.5 2.5 0

P 165.0 1.5 о 15.0

3.0 1.2 0.6 3.0

06 Rh Bujang 14 Р 12.9 0.7 0* 17.1

07 Rh Lubang 8

08 Rh Sumok 13

09 Rh Liyuk 25

10 Rh Gassan 25

11 Rh Engkang 21

12 Rh Gindau 9

13 Rh Masam 9

14 Rh Ugak

15 Rh Rumpang

N1: NGEMAH

01 Rh Meringai

PATAHP1:

01 Lg Loteng

5

12

PPPPPPPPP 75.0 о 0* 456.3

P 43.1 0

1.2 1.2 0* 0.8

P 40.0 0.4 8.0 20.0

19.1 0 0

P 25.0 3.3 3.3 8.3

33.3 0 6.0 6.0

36.0

Р 45.0

0
4

4.2

0
4 0

4.2 8.3

02 Lg Itam

2
2
7

2
2
2

17 PC 41.2 2.9 35.3 2.9

15

P
₁P 200.0 4.0 5.3 66.7

P 145.5 2.3 3.6 36.4

P2: PEDAWAN

01 Kg Dunuk 55 20+ 0 0 0.6 1.0

P3: PEKING

01 Rh Sandai 22 14 17.5 1.4 0.2 54.6

02 Rh Junit 29 14 21.5 1.4 о 5.2

03 Rh Janin 12 14 2.5 4.2 0 41.7

04 Rh Jenali 14 14 22.1 3.6 14.3

05 Rh Dingun 15 14 37.3 3.3 1.3 66.7

P4: PELUTAN

01 Lg Tepen
55 P 61.8 0.6 0.6 10.9

R1: UPPER RAJANG

01 Punan Bah 70

02 Punan Biau A 28

03 Punan Biau B 27

04 Punan Sama 34

05 Uma Tanjong 18

06 Sekapan Panjang 79

PPPPPP 17.1 1.0 0.6

Р 53.6 2.9 2.9

Р 111.1 1.9 4.8

Р 76.5 2.9 0.9

172.2 1.7 1.1

64.6 0.4 0.5

0
0
0
0
0
0

21.4

0.7

S1: SELUNGO

01 Lg Sait 30 0 20.0 0.5 11.7

02 Lg Sepagan 12 0 30.0 4.2 83.3 83.3

S2: SERIDAN

01 Lg Seridan 34 Р 39.7 5.9 8.8 17.7
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Community Famil Log- Wild Barking Mouse

& code # -ies ging pigs Rusa deer deer

S3: SEPAKAU

01 Rh Taj . Laing 40 Р 1.0 1.3 7.5 7.5

S4: SILAT

01 Lg Makaba 24

02 Lg Jekitan 17

0
0 75.8 6.3 12.5 83.3

120.0 0.6 11.8 141.2

S5: SUT

01 Rh Tedong 11 227.3 13.6 20.5 22.7

02 Rh Bala 21 92.9 4.3 7.1 11.9

03 Rh Pengabang 11 3 90.9 8.2 8.2 11.4

04 Rh Suka 22 5 68.2 2.3 3.4 5.0

05 Rh Baning 11 5 172.7 8.2 11.4 11.4

06 Rh Irang 11 5 181.8 6.8 15.9 15.9

07 Rh Nyambong 30 5+ 16.7 1.2 3.0 3.0

08 Rh Isa 32 5+ 14.1 1.3 2.2 3.4

T1 : TEBEDU

01 Tamung Mura
53 20+ 1.6 0 1.0 9.0

02 Tamung Putah 49 20+ 0.1 0.8 0.6 13.3

03 Tamung Bangan 60 20+ 0 0 0 0

T2: TERU

01 Rh Jawing 37 P 1.2 0.7 0.1 20.3

T3: TINJAR

01 Lg Sebatang 18

02 Lg Semapun
14

03 Lg Aton
22

0
3
0

60.2 2.2 1.1 1.1

133.2 1.4 3.6 14.3

9 93.2 1.4 1.4 2.3

04 Lg Anu 14 7 1086.4 0.7 0.4 42.9

05 Lg Sobeng 26 13 58.8 0.8 1.2 1.9

06 Lg Dunin 18 10 105.0 2.2 2.2 2.2

07 Lg Aya 10 15 602.8 2.0 1.0 5.0

08 Lg Luyang 50 15 34.2 1.2 0 -

09 Lg Tisam
40 8 152.0 1.0 1.0 1.3

10 Lg Jegan 64 25 0.7 0.3 0 0.2

11 Lg Teran 60 12 3.4 0.7 0.8 1.7

12 Lg Tuyot A 10 11+ 3.0 0.5 0.5 0

13 Lg Tuyot B 30 8 45.6 2.0 0.7 10.0

14 Rh Berandah 14 20 12.9 0.7 0.7

15 Lg Teru 35 20 2.9 0.9 2.9

T4: TUBAU

01 Lg Unan 18

02 Uma Juman 26

03 Uma Pako 16

04 Uma Awai 45 12

05 Rh Utan 44

∞
∞
2
2
2 38.9 1.7 2.8 16.7

23.1 1.2 0.8 3.9

12.5 3.1 3.1 18.8

270.4 2.2 2.2 6.7

R 3.4 0.5 0 9.1

T5: TUTOH

01 Lg Imang 19 4 23.9 1.1 2.1 10.5

02 Lg Terawan 84 18 7.1 0.3 0.3 1.2

03 Lg Panai
86 15 14.0 0.2 0.2 2.3

Table continues .
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Estimated kills/ 10 families/year (Cont'd) :

Site

code

Porcu-

Civets pines

Pang-

olins

Wild Squir

cats Bears -rels Gibbons

A1.01 20.0 10.0 20.0 20.0 0 0

A1.02 - -

A1.03 20.5 41.2 0 0

A2.01 0.9 0.2 0.4

A2.02 2.3 0.5 0.6

A2.03 0.7 0.3 0.4

A2.04 3.7 0.9 0.9 о

A2.05 0.3 0.3 0.1

O
O
H
O
O
O о

0.5 0.2 0.9

1.2 0.1 0.1

0.1 0.1 0.7 0

0.2 0 0

0 0** 0**

B5.02 6.7 13.3 4.4 2.2 0

B5.03 4.3 5.1 1.5 2.1

o
o

B5.04

B5.05 0 O 0 0

~

0

0.7

1.1

22.7

0

0.7

-

5.0

O

B6.01 0.1 - - -

1

B6.02 19.2 28.9 0.4

B6.03 2.3 9.1 1.4

0
0

B6.06
-

6.6 1.3 1.3 4.0

B6.07 11.9 19.1 4.8 2.4 -

B6.08 60.0 60.0 8.0 20.0 2.0

0.4 0.4

0

5.8

о

5.3

0

60.0

B6.09 - - - - - -

B6.10 21.4 14.3 7.1 10.7 0.7 14.3 0.7

B7.01 4.6 0.9 1.8 0.5 0.9

B7.02 1.6 3.3 0.3 0.3 0.4

0

1.7

0
0

0
0
0

1
5
0
0

B7.03 0.5 0.3 0.3
- 0

-

B7.04 0 0.3 0.7 0.4 0.7 0

B7.05 5.7 0.2 - -

B8.01 2.2 2.2 3.3 0

B8.02 4.8 0.8 0.2

o
o 0 17.8 1.1

0.7 0.3 16.1 1.0

J1.01 8.5 2.4

J1.02 32.0 4.0

J1.03 9.1 1.2

J1.04 14.0 3.5

J1.05 14.3 1.2

K1.01 17.9 4.3

K1.02 12.5 2.5

o
o
o
o
0
3
2

1.5

1.2

0.6

0.7

1.2

3.6 0

2.5

O
o
o
o
o
o
o

0 48.5 0.9

0 80.0 о

48.5 -

23.3

23.8

0.5

0.7

71.4

18.8

0

K3.01 0** 1.8 1

K3.02 1.3 1.3

K3.03 3.8 1.3

K3.04 0 0

K3.05 2.9 2.9

K3.06 3.3 2.7

K3.07 0 0

K3.08 0 о

K3.09 80.0 80.0

K3.10 0

K3.11 28.6

©1
0

0 2.5

5.7

0
0
0
0

1
1
6
0
1

K3.12 10.9 0.9 0 0

K3.13 20.0 66.7 0.6 5.6

K3.14 17.7 10.6 0.6 1.2

K3.15 0 0 0 0.1 20.0

K3.16 0** 1.5 1.5 1.0 2.0

1
1
1
1
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Site Porcu- Pang- Wild

code Civets pines
olins

Squir

cats Bears -rels Gibbons

K3.17 ** 0**

K3.18 0 0 0

K3.19 0** 0 0

K3.20 1.3 2.8 2.8 0.9

K3.21 31.6 0.8 0.8 0.1 31.6

K3.22 0.3 0.7 0.1 0.3 4.0

K3.23 3.3 10.0 2.8 1.1 66.7

K3.24 112.5 5.6 3.8 0.1 15.6

O
O
O
O

K3.25 0.4 0 ** 0.5

K3.26 28.6 11.4

K4.01 2.5 1.3

K4.02 1.7 1.7

K4.03 3.5 0.7

K4.04 14.6 2.2

K5.01 0 0.2

o
o
o
o
o
o 0.5 171.4

20.0

0.2 о 34.5 0

0.7 1.0 51.7 0.7

0.8 62.5 1.3

0.6 0 0

L1.01

L1.02 2.2

L1.03

1
2
1

- -

3.7 2.2 1.1 1.1 0.4

0

-- - -

L1.04 0 6.3

L2.04 6.3 3.1

L3.01 0.1 0.1

M1.01 0 1.3

2
0
0

9.4

1.6

0.3 0

O
O
O

1.6 0.6

0.9 0 0

0.5 0**

M2.01 0 0

M2.02 12.0

M2.03 10.9

M2.04 0

O

1
1
1
1

0

60.0

54.6

0

N1.01 35.3 4.2 1.8 о 2.9 58.8
--

P1.01 20.0 13.3 1.3 6.7 2.7 4.0 16.7

P1.02 18.2 9.1 2.3 6.8 0.9 9.1 1.4

P3.01 54.6 30.0 -O**

P3.02 - 3.5

P3.03 8.3 8.3

P3.04
-

P3.05

P4.01

20.0

7.3

3.6

16.7

1.8

1
1
1

!

0.2 2.2 0

S1.02 - - - 2.5 166.7 2.5

S2.01 83.3 8.3 2.5 1.7 1.5 1.8 1.5

S3.01 10.0 2.5 2.5 1.3 1.3 40.0 2.5

S4.01 41.7 8.3 41.7 2.1 20.8

S4.02 58.8 29.4 5.9 5.9 1176.5

0

52.9

T2.01 1.6 0.8

T3.01 о 2.8

T3.02

T3.07

T3.10

T3.11

T3.12

T3.13

0
0
0
0

5.0

0.8

о

0.8

0
0

1

1

2
1
1

O

0.2
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Site Porcu- Pang- Wild Squir

code Civets pines
olins cats Bears -rels Gibbons

T3 . 14 7.1 0 1.4 2.9 1.4 3.6 0

T3.15 5.7 0.3
-

T4.01 8.3 2.8 0 1.1 1.1 2.8 2.2

T4.02 7.7 9.6 1.9 0.8 0.8 0 1.2

T4.03 6.3 5.0 0 1.9 0 25.0 6.3

T4.04 2.2 1.1 1.1 1.1 0.4 4.4 4.4

T4.05 11.4 1.1 0 1.8 0 38.2 2.3

T5.01 1.1 0.5 0 1.6 1.6 0

T5 . 02 1.2 1.2 0.6 0 0.1 0 0

T5.03 1.2 3.5 0.6 0.1 0.2

Estimated kills/10 families/year (Cont'd) :

Site Maca- Leaf Pheas Horn- Moni-

code ques monkeys -ants Raptors bills

A1.01 45.0 20.0 0

Pythons

40.0

tors

50.0

A1.02
- -

A1.03 1.0 0.3 0.7 1.7

A2.01 0.7 0.6

A2.02 1.2

A2.03 1.0

A2.04 11.1

A2.05 1.1 0.8

O
O
O
O
O

0** 0.4 1.1

0 1.2 1.2

0.3 0** 0.3 0.1

0** 0** 0.2 0.9

0** 0** 0.4

B5.02 2.2 0**

B5.03 13.6 2.3

B5.04 0** 0**

B5.05 2.51 2.5 0

B6.01
- -

B6.02 19.2 5.8 1.2

0
0

0

1
2

0.7 0.7

O
O

0.7 0.7
O

12.5

- -

1.0 1.0 1.9 3.9

B6.03 1.4 0 0.9 0.5 2.3 9.1

B6.06 105.3 26.3 13.2 4.0 6.6 32.9

B6.07 19.1

B6.08 24.0

4.8

4.0

2.4 3.6 0 2.4 9.5

2.0 0 4.0 40.0

B6.09
- -

B6.10 14.3 7.1 -

B7.01 3.6 0 0

B7.02 3.3 6.7

o
o

O
O

o
o

B7.03 0.9
-

I

B7.04 1.6 0.1

O

B7.05
- -

B8.01 26.7

B8.02 12.9

J1.01 63.8

J1.02 68.0

O

J1.03 54.6

J1.04 34.9

J1.05 35.7

K1.01

K1.02

0
0
0

O
O
O

H
O
O
o

0

0.3 0.2

0.7 0

1.3 1.1 1.6 4.4 7.8

1.0 4.8 0.2 6.5 1.6

1.2 0.9 0 6.1 7.6

0.4 1.6 0.8 10.0 8.0

1.8 0.6 о 7.6 6.1

3.3 0.7 1.2 7.0 10.5

1.2 1.2 0.5 6.0 7.1

0 о 0

O
n

о

1.7

13.6

1.7

- -

0.6 1.4

- -
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Site Maca- Leaf

code ques monkeys

K3.01 5.9

K3.02 10.0

K3.03 12.5

K3.04 2.5

K3.05 0

K3.06 20.0

N
O
O
N2.9

1
1
0

2.0

K3.07 21.4

K3.08
-

O
I
I

K3.09 20.0

Pheas Horn-

-ants Raptors bills

Moni-

Pythons tors

K3.10 66.7 0

K3.11 65.7 65.7

K3.12 1.8 0

K3.13 6.7 0

K3.14 31.8 0.3

K3.15 0 0

K3.16 0 0

K3.17 0** 0**

K3.18 0** 0

K3.19 0** 0** 1

K3.20 0** 0**

K3.21 1.7 0**

K3.22 0.3 0

0
0

K3.23 3.3 1.7

K3.24 15.6 0** 0.1

0
0
0

K3.25 0** 0**
-

0.3 ** 1.7 1.2

0.1 0.3

1.1 2.5

1.6 1.6

1.0 0**

K3.26 0** 0** 0 0.7 - -

K4.01 17.5 0 1.0 0

K4.02 27.9 2.6 0.9

K4.03 51.7 5.2 1.4

K4.04 33.3 0 0.8

K5.01 3.3 0

0
0

3.8

1.7 1.7

0.7 10.4 13.8

10.0 8.3

0.4

5.0

L1.01
- -

L1.02 8.9 O 2.2

O

0.4 2.2

L1.03
- -

L1.04 14.1 0 3.1 0 3.1 6.3

L2.04 31.3 3.1 1.6 3.1 1.6 3.1

L3.01 4.4 0 0 0.5 0 0.1

M1.01 5.0 0**

M2.01

M2.02 12.0

M2.03 10.9

M2.04 3.6

*I

0**

5
0
0

15.6

1
1
1
1

N1.01 11.8

P1.01 66.7

о

26.7 10.0

P1.02 40.9 11.4 2.3

0
0
0

5.9 2.9

20.0 2.7 6.7

1.4 4.6 13.6

P3.01 92.7

1

P3.02

P3.03 125.0

P3.04

P3.05 133.3

P4.01 8.0 5.8 0

O

3.8
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Site Maca- Leaf Pheas Horn- Moni-

code ques monkeys -ants
Raptors bills Pythons tors

S1.02

S2.01

S3.01

85.8

8.8

33.8

2.5 0.8 0.8 8.3 8.3

0 0 1.5 0 1.2 2.9

1.0 3.8 0.8 2.0 11.3 17.5

S4.01 104.2 41.7 0 4.2 0 16.7 50.0

S4.02 588.2 294.1 11.8 17.7 58.8

T3.01 0

T3.02 8.9

T3.07

1 1

T3.10 0.5 0.3 0.2

T3.12 0 1

1

1

T3.13 20.0

1

T3.14 21.4

O

7.1

O

7.1 9.3

1
1
3

T4.01 27.8 5.0 3.9 1.7 0.6 4.4 16.7

T4.02 12.3
-

1.9 0.8 о 2.3 7.7

T4.03 21.9 1.3 2.5 2.5 1.3 9.4 15.6

T4.04 15.6 0 2.2 1.1 2.2 6.7 4.4

T4.05 22.7 0.2 4.1 0.7 0.5 5.7 8.0

T5 . 01 3.7 0.5 0 0** 0.5 0.5

T5.02 0.6 0.3 1 0.1 0.1

T5 . 03 3.5 0.4 0** 0 0.1 0.4

Notes :

to

U
U

0*

0**

Data derive from concensus estimates of monthly

killing rates obtained during community hunting

interviews ; they apply to the last calendar year for

which complete estimates were available at the time

of interview ( i.e. 1983 or 1984 ) :

In the general area of the community at the time of

interview:

Number = years since the completion of the first

logging cycle ;

R = current re-entry harvesting;

P = current primary harvesting ;

0 = unlogged habitat .

Rajang Security Command (RASCOM) resettlement area .

Although communities were asked about giant

squirrels , high figures probably reflect inclusion of

small species in the response .

Missing lines indicate that data on these species are

not available for two or more communities .

Not hunted because of traditional law or adat still

widely in force .

Not hunted for other reasons (generally because of

poor meat quality or appreciation of legal

protection ) .
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APPENDIX THREE:

INDIVIDUAL HUNTING INTERVIEW

Name of interviewer :

Name of interviewee :

Place : Date :

Race:

When did he go hunting :

How many people went with him: Total people :

How long did he go for : Day or night :

Number of guns taken :

Number of dogs taken :

Number of cartridges fired :

Animals killed by gunshot (list by species , sex, if female

whether pregnant and with how many foetuses , or giving milk ;

if male whether with smelly flesh and enlarged bladder ;

whether adult or young , weight of body , fingers of fat at

shoulder , whether alone or in a group) :

Animals killed by other means (state how killed , and list by

species , sex, if female whether pregnant and with how many

foetuses , or giving milk ; if male whether with smelly flesh

and enlarged bladder; whether adult or young, weight of

body, fingers of fat at shoulder , whether alone or in a

group) :

Animals wounded but escaped:

Animals fired at but missed :

Other details of the hunting excursion :
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APPENDIX FOUR:

PHENOLOGY OF WILD FRUIT AND BEARDED PIG

ABUNDANCE , USING RATIONS AT RURAL BOARDING

SCHOOLS AS AN INDICATOR.

Examples from schools in the upper Baram area of Sarawak

(January 1982 to September 1985 ) :

SRK Long Lellang (Akah river) ;

SRK Long Makaba (Silat river ) ;

SRK Long Jeeh (Baram river ) ; and

SRK Long Tungan (Baram river ) .

See Figure 5.1 for school locations .
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APPENDIX FIVE :

IMPORTANT FOOD TREES FOR WILDLIFE AND MAN

TREE FAMILY

Genus & species

ANACARDIACEAE :

Bouea

Of special value to :

Ungul

-ates

Prim

-ates Birds Man

+

Buchanania

Dracontomelon

Koordersiodendron

Mangifera

ANNONACEAE :

Cananga

Mezzettia

+

+ +

+

+
+

+ +

+

+

+ +

+

Polyalthia

Xylopia

BOMBACACEAE :

Durio

BURSERACEAE :

Canarium

Dacryodes

DILLENIACEAE :

Dillenia

DIPTEROCARPACEAE :

Dipterocarpus

+

+

Dryobalanops aromatica +

Shorea beccariana

Shorea fallax

Shorea hemsleyana

Shorea macrantha

Shorea macrophylla

Shorea mecistopteryx

Shorea palembanica

Shorea pinanga

+

+

+

+

+ +

+ +

+

+ +

+

+

Shorea richetia

Shorea seminis

Shorea splendida + +

Shorea stenoptera +

EBENACEAE :

Diospyros + +

EUPHORBIACEAE :

Baccaurea

Sapium

FAGACEAE :

Castanopsis

Lithocarpus
+

Quercus

+

GUTTIFERAE :

Calophyllum
+

Garcinia + + +

Mesua ferrea + +
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TREE FAMILY

Genus & species

LEGUMINOSAE :

Dialium

Intsia palembanica

Koompassia

Parkia

Pithecellobium

MELIACEAE :

Aglaia

Chisocheton

Dysoxylon

Lansium

Of special value to :

Ungul

-ates

Prim

-ates

+
+
+
+
+

+

+

+
+

Birds Man

Prunus

Sandoricum +

Xylocarpus +

MORACEAE :

Artocarpus

Ficus

Parartocarpus

MYRISTICACEAE :

Horsfieldia

Myristica

MYRTACEAE :

Eugenia

OXALIDACEAE :

Sarcotheca

PALMAE :

Calamus

POLYGALACEAE :

Xanthophyllum

RUBIACEAE

Nauclea

Randia

SAPINDACEAE :

Dimocarpus

Nephelium

Xerospermum

SAPOTACEAE :

Ganua

SIMAROUBACEAE :

Irvingia

TILIACEAE :

Grewia

Microcos

URTICACEAE :

Sloetia

VERBENACEAE :

Vitex

+

+ +

+

+

+

+

+
+

+

+

+

+ +

+

+

+

+

+

+
+
+

+

Note :

Data from: Davies and Payne (1982 ) ; Leighton and Leighton

(1983 ) ; Caldecott 1986b) ; Chai et al . (1986) ; and(1980,

Table 5.1 .
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