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The Lambusango forest research project is a multidisciplinary project examining 
aspects of forest conservation, ecology and management in and around the 
Lambusango forest management area (LFMA) and other forests on pulau Buton, 
Sulawesi Tenggara. This area includes the Lambusango and Kakenauwe forest 
reserves, surrounding forests and villages as well as relevant areas of the rest of 
Buton, of the mainland Sulawesi and nearby islands. The project is directed by Dr P 
Wheeler of the University of Hull, UK in collaboration with Dr Abdul Haris Mustari of 
Bogor Agricultural University (IPB). A formal collaboration has been established 
between IPB and the University of Hull under the Memorandum of Understanding 
attached to this research permit application. Dr Wheeler leads forest-based research 
activities of Operation Wallacea in Indonesia. The project involves a number of 
collaborations between Indonesian and foreign scientists. 
 
The project has evolved over the years to become a co-ordinated series of surveys 
managed by the senior scientist. This has integrated work on different groups and 
with assistants and scientists from the UK, Indonesia, Malaysia, Sweden, the 
Netherlands, Ireland and Australia. We have promoted the cause of forest research 
and conservation in Indonesia and throughout the world. Information from this 
research project feeds into the management of Lambusango and surrounding areas 
through the Lambusango Forest Conservation Project (LCFP; website 
www.Lambusango.com) led by Dr Edi Purwanto and supported by the Operation 
Wallacea Trust. 
 
As well as being a valuable collaboration between Indonesian and foreign 
researchers, the project has allowed a number of Indonesian undergraduates to join 
with research teams and gain valuable experience of forest research. Many of these 
students are now working in conservation research or with government 
departments. For the past three years we have had three PhD students, representing 
the future of Indonesian forest research, running parts of the research project. We 
are currently working to provide further similar opportunities for young Indonesian 
scientists. As senior scientist I hope this continues to build a lasting legacy of 
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Indonesian researchers and to promote international collaboration for the benefit of 
Indonesia’s forests. 
 
Aims for the future of the project are to continue our core biodiversity monitoring 
work, expand into new areas, particularly investigating the value of biodiversity and 
ecosystem services to the communities around Lambusango, to place the 
biodiversity of Lambusango within a wider context and to develop even stronger 
collaborations with Indonesian institutions. The studies presented in this research 
proposal are designed to help the project progress towards these aims. 
 
It is hoped that this proposal is accepted and that Operation Wallacea can continue 
its long association with Indonesian forest research. 
 

 
Dr Philip Wheeler  
Senior forest Scientist 

 
 
 
Resources 
A number of free resources from research by the Lambusango Forest Research 
Project are available to download as follows: 
 

 Annual research reports: http://www.opwall.com/Library/index.shtml  

 Database of trees of Buton: 
http://www.numyspace.co.uk/~unn_szbc1/butontrees/ButonTrees.html  

 ‘Buton GIS’ spatial data from Buton: 
http://www.numyspace.co.uk/~unn_szbc1/butongis2004/index.html  

 
These resources are available free to all and are developing on an annual basis. 

http://www.opwall.com/Library/index.shtml
http://www.numyspace.co.uk/~unn_szbc1/butontrees/ButonTrees.html
http://www.numyspace.co.uk/~unn_szbc1/butongis2004/index.html


 

3 
 

Research Sites 
Research in the LFMA has three broad locations: 
Labundo bundo village and Lapago camp – these sites are in the north of the LFMA 
and allow access to the Kakenauwe and northern Lambusango reserve areas. They 
are the main base for herpetofauna, small mammal, Malay civet and spectral tarsier 
surveys. 
Kaweli village – this site is to the north west of Lambusango and is a main base for 
studies of human-macaque conflict 
Node camps – these are six remote forest camps (named, in clockwise order from 
most northerly, Lapago, Bala, Lasolo, Wabalamba, Wahalaka, Anoa) located at sites 
around the Lambusango reserve used mainly for monitoring of forest structure and 
dynamics, birds, anoa, macaques and stream amphibians. 
Socio-economic surveys are carried out in villages in the districts surrounding the 
Lambusango forest: Kapontori, Lasalimu, Pasarwajo, Bau Bau. 
In addition, the following other sites in South East Sulawesi will be used for 
biodiversity surveys to put the biodiversity of Lambusango in context: mainland 
South East Sulawesi, North Buton, Wakatobi Islands. 
It is intended that these sites will continue to be used for projects as detailed above. 
 

Research Themes 
Research in Lambusango is divided into two core channels that encompass five 
themes. The majority of work is related to biodiversity dynamics, but socio-economic 
and ecosystem services research are in development. 
 
Biodiversity dynamics themes 

Animal Community Dynamics 
Animal Species Dynamics 
Forest Dynamics 

Socio-economic themes 
Human-wildlife conflict 
Village economies 

 

Research Aims 
Each individual project has its own aims. However the research project as a whole 
has two broad aims. These are in Ecosystem Management and Fundamental Ecology. 
 
Ecosystem Management: 
The project aims to produce biological monitoring data that feed into the 
conservation management work being carried out by the Lambusango Forest 
Conservation Project (www.lambusango.com) for the better management of the 
forests of Lambusango. 
 
Fundamental Ecology 
The project aims to improve our understanding of the fundamentals of the ecology 
of forest ecosystems, including the impact of disturbance and climate change on the 
dynamics of species and communities. 

http://www.lambusango.com/
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Science Team 
The science team comprises a number of Indonesian and foreign scientists. Scientists 
are supported by local logistical staff and volunteers from Indonesia and elsewhere 
who are provided by Operation Wallacea. Details of the science team are given at 
the end of the proposal. 
 
 

Sample Requests 
Requests for samples, the export of which for further analysis, would greatly aid the 
development of this project and our capacity to build our knowledge of forest 
ecology and conservation, are made on the final page of this document. While it is 
understood that it may not be possible to agree to all of these sample requests, it 
would be extremely valuable if most could be agreed. Samples will be used in 
collaboration with our Indonesian collaborators, all of whom would be 
acknowledged in any work. Samples to be exported would be done so under a 
Material Transfer Agreement between IPB and the University of Hull. Samples 
collected to be studied in Indonesia will be deposited at one of the project’s 
collaborators: IPB, Lembaga Eijkmann, Universitas Hasannudin, Makassar, 
Universitas Halouleu, Kendari to ensure the efficient use of samples and the 
information gathered from them. 
We would be very pleased to receive further advice from the Indonesian authorities 
on improving the efficiency of use and sharing of samples between our collaborating 
institutions. 
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Biodiversity Monitoring 
 

Theme 1 Animal community dynamics research 
 
1.1 Monitoring bird communities 
Concept 
Birds are commonly used indicators of biodiversity in a range of taxonomic groups. 
Surveys of birds at fixed locations around LFMA have been carried out for 6 years 
and are a key part of the forest monitoring programme. Maintaining this data set is 
important in understanding the state of biodiversity in the wider LFMA. 
 
Objectives 
To carry out surveys of birds at fixed points throughout LFMA 
To estimate population density of birds in each of the node camp sites. 
 
Methods 
Bird species will be surveyed using the Variable Circular Plot methods (point counts 
with distance estimates to each contact) following Bibby et al. (2000) at 150m 
intervals along each of 4 transects at each node camp. Surveys will be carried out 
between 0600 and 0800 hours. All birds heard and seen will be recorded and an 
estimate of distance was made to each contact. Population sizes will be estimated 
using DISTANCE sampling. 
Habitat surveys will also be carried out to determine how bird communities are 
related to habitat. Vegetation structure and other variables will be surveyed within a 
20-m radius circular area around the bird count points. Density of understorey and 
canopy openness will be estimated using 1.5 m stick with fifty black bands, counting 
the number of black bands seen from a distance of 10 metres and by using a sighting 
tube. Slope, aspect, topography, number of fallen trees, trees with DBH > 50 cm and 
indicators of disturbances, such as presence of rattan, palms (Palmae), lianas, and 
Pandanus will also be recorded. 
 
1.2 Biogeography and trophic relationships of passerines 
Concept 
The peninsula and islands of SE Sulawesi contain subpopulations of small passerines 
that are potentially subdivided into cryptic species. If cryptic species exist they are 
most likely the product of a combination of vicariance and sympatric separation by 
radiation into different trophic niches. This project will examine trophic relationships 
of small passerines, particularly in the genus Zosterops using stable isotope analysis 
of feathers and potential food sources in order to identify potential cryptic species 
with a view to collecting voucher specimens to be described in Bogor. 
 
Aims 
This project aims to examine trophic niche partitioning in small passerines in SE 
Sulawesi. 
 
Objectives 
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To catch small passerines from a range of locations in SE Sulawesi and take a small 
down feather sample from each. 
To take samples of potential food sources of these species. 
To carry out stable isotope analysis of these samples in order to assess the extent of 
niche partitioning.  
 
Methods 
Birds will be caught in mist nets at locations on Buton, mainland SE Sulawesi and the 
Wakatobi island chain by trained and experienced mist netters. Small feather 
samples will be taken from each trapped individual. Samples of invertebrate, flower 
and fruit food of these birds will be collected. These samples must be exported as 
there is currently no facility for ecological stable isotope analysis in Indonesia. They 
will be analysed for a range of stable isotopes in order to assess niche partitioning 
between sympatric and allopatric populations. 
 
1.3 Monitoring herpetofauna communities 
Concept 
Herpetofauna have been surveyed at sites in the LFMA for nine years. These data are 
providing a picture of the dynamics of communities in tropical forests and their 
relationship with forest change and disturbance. This trapping has also produced a 
number of species new to science. Continuing this work will maintain the long term 
community dataset and potentially add to the list of novel species or provide 
specimens of those poorly described. 
 
Objectives 
To trap herpetofauna on pit lines in LFMA 
To assess changes in community composition between years and along a gradient of 
forest disturbance. 
 
Methods 
A number of sites will be surveyed for herpetofauna using pit-lines (each consisting 
of four pit-buckets connected by a drift fence). Opportunistic nocturnal surveys will 
also be carried out. Trapping sites will be arranged at fixed points along a transect 
running into the forest from a small local road. 
Habitat surveys will be carried out to assess differences in forest structure along 
each pit-line. 5mx5m quadrats will be placed at both ends of each pit-line and the 
following variables recorded: leaf litter depth, vine count and circumferences, log 
count, tree count, aspect and gradient. The number of large trees, mean number of 
buttresses and a log count will also be recorded for an area 20m in radius 
surrounding the pit site. Canopy photographs will be taken to assess canopy 
openness. 
 
1.4 Habitat preferences of stream-dwelling amphibians 
Concept 
Stream dwelling amphibians may be indicators of water quality. Identifying the 
habitat features that are important in governing their distribution is a key step in 
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understanding how they relate to forest and stream quality. This project will 
examine these habitat relations. 
 
Objectives 
To survey amphibians along streams 
To assess habitat preferences of amphibians 
 
Methods 
Frogs will be observed on streams near node camps, Kakenauwe forest and Labundo 
bundo village with standard sampling techniques such as visual encounter surveys 
with headlamps, and dip-net sampling for larvae. 100m long transects will be 
established along the streams and marked with coloured flagging tape at intervals of 
5m.  
Visual censuses will be conducted between 19.00 and 23.00. Meteorological 
conditions will be recorded. Individuals will be identified to species and position, 
perch type, activity and distance along the transect will be recorded. Distances from 
the exact position at which the individual is found to various nearby habitat features 
will be measured. Sex, reproductive condition and body mass will be assessed where 
possible.  
An equivalent number of randomly located points will be surveyed for habitat 
variables as a control against which to assess the importance of various habitat 
variables to different species. 
 
 
1.5 Monitoring small mammal communities 
Concept 
Small mammals are important seed dispersers and predators in forests. Changes in 
their populations and distribution can significantly affect the dynamics of the forest 
itself. Studies of small mammals will be allied to those of herpetofauna, eventually to 
provide a long term data set of community dynamics and change. 
 
Objectives 
To trap small mammals at fixed sites in LFMA 
To assess community level change in small mammal populations along a gradient of 
forest disturbance. 
 
Methods 
Small mammals will be trapped using large ‘Type B’ Elliott aluminium box trap 
(46x15x15cm. Elliott Scientific Equipment, Melbourne, Australia) and small ‘Type A’ 
Elliott traps (33x10x9cm) on transects allied to those for surveys of herpetofauna. 
Trapping stations, each consisting of 8 traps (4 ‘Type A’ and 4 ‘Type B’) will be placed 
at 20m intervals along transects running into the forest. Traps will be baited with a 
mix of porridge oats, peanut butter and banana and strawberry food flavouring. 
Small mammals caught will be transferred to a mesh bag for weighing and then run 
into a wire mesh handling tube for identification, measuring and sexing. A small 
section of fur will be clipped to enable individuals to be recognized if re-captured. 
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Habitat surveys will be carried out as for herpetofauna. Capture rates are typically 
very low (of the order of 5% of trap nights) so patch occupancy methods, rather than 
mark-recapture analysis will be used to assess differences in community composition 
between sites and over time. 
 
 
1.6 Monitoring bat communities 
Concept 
Bats are important components of biodiversity as seed dispersers and pollinators. 
Their diversity may also give an indication of diversity of more difficult to study and 
less well known groups that make up their prey such as insects. Trapping at fixed 
points in the Kakenauwe reserve has been carried out for several years and now 
forms a substantial data set that is valuable in monitoring temporal change in this 
forest. 
 
Objectives 
To trap bats at fixed points in the LFMA 
To assess changes in bat community composition from previous years 
 
Methods 
Bats will be captured in harp-traps at fixed points in the LFMA. Traps will be checked 
twice nightly and moved every morning in order to cover as much area as possible. 
Bats will be identified to species level, sexed, aged, and measured (forearm length 
and body mass). Females will be checked for reproductive condition. Individuals will 
be released as close as possible to their site of capture. Where further taxonomic 
assessment is needed, specimens and wing membrane samples (with a request for 
duplicates to be borrowed) will be taken and lodged with the Zoological Museum at 
Bogor. 
 
1.7 Bats as pollinators of crop plants 
Concept 
Fruit bats are known to contribute to the pollination of many flower species and so 
have important roles as keystone mutualists in forest ecosystems. They are also 
important pollinators of many crop plants. The importance of bats in pollinating crop 
plants is poorly understand in Old World species. 
 
Objectives 
To assess the relative abundance and diversity of fruit bats in the Kakenauwe and 
Lambusango area and to determine which of these are crop pollinators 
To determine whether abundance and diversity of pollinating bat species changes 
with time and locality 
To identify bat-pollinated plant species based on pollen samples collected form bats  
To test for specific plant preferences of pollinating bats 
 
Methods 
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A series of mist nets will be used to catch bats at stations on the edge of farmland. 
Near the Kakenauwe and Lambusango forest reserves. Nets will be placed using 
ropes hung from tall trees to a minimum height of 1 metre from the ground. Nets 
will be opened at 06.00 and checked regularly for bats. Nights of full or new moon 
and poor weather conditions (the rain, strong wind) will be avoided. Each net locality 
will be surveyed only three times in an attempt to reduce the effects of net shyness. 
Bats will be weighed, measured, marked with bands and released at the capture 
point within 12 hours. 
Pollen samples will be collected from the chin, chest and top of the head from all 
captured species using glycerine jelly cut into small cubes, pressed into the bat’s fur 
with forceps and stored for later examination. To identify pollen each jelly will be 
placed on a slide under a cover slip and examined under a light microscope. Pollen 
will be identified to at least family level using pollen keys. We will produce a 
reference library of slides of pollen from bat pollinated plants and other flowering 
species present at the study site. 
 
1.8 Ant communities in epiphytic ferns 
Concept 
Ants are important ecosystem engineers, and there diversity may be indicative of the 
functional health of an ecosystem. Ants are important pollinators, seed dispersers, 
decomposers, predators and biological control agents. In tropical forests ants are 
poorly studied and difficult to identify; investigating their diversity may lead to the 
discovery of new species and a greater understanding of insect-mediated processes 
in aboveground components of a tropical forest system. 
 
Aims 
This project aims to investigate the diversity and functional ecology of ants in 
epiphytic ferns. It will relate patterns found in the forests of Buton to the distribution 
of ferns, forest quality indicators and to similar factors from a study on Borneo. 
 
Objectives 
To collect epiphytic ferns (genus Asplenium) and extract ant communities residing 
within them. 
To identify to species individuals. 
To describe any undescribed species discovered. 
To establish a reference collection of Buton ants. 
 
Methods 
Trees will be rigged with ropes and ascended to collect individual ferns which will be 
transported from the forest site to a field laboratory. Invertebrate material will be 
extracted through a combination of manual extraction and modified tullgren funnels. 
Individuals will be sorted to morpho-species and stored in ethanol. Specimens will be 
transported to Bogor or exported on loan from Bogor for identification where 
necessary. Duplicate specimens will be mounted and lodged in Bogor. 
 
 



 

11 
 

1.9 Fig wasp community ecology 
Figs are an important group in tropical forest systems, providing a vital source of 
food for a range of species. Fig wasps are an integral component of this system, 
being necessary for pollination of all figs. The communities of these wasps exist for a 
large part of their life-cycles encased in the syconia themselves. Studying these 
species gives an insight into the fundamentals of competitive processes in ecological 
systems that may be relevant beyond the fig wasps themselves. 
 
Aims 
This project aims to investigate the nature of fig wasp communities from a range of 
species of forest figs. It will look at the proportion of different functional groups of 
wasps within figs an relate this to features of the host species. Where appropriate it 
will seek to identify taxa either by microscopic or molecular means. 
 
Objectives 
To collect figs from a range of species at different stages of their development. 
To isolate fig wasps from collected figs and identify these to species or functional 
group as appropriate. 
 
Methods 
Figs will be collected from a range of species either from ground level or using roped 
access where appropriate. They will be dissected and wasps found inside will be 
removed, preserved in ethanol and identified to functional group under the 
microscope. Wasps will be sorted to morpho-species, and specimens will be lodged 
at Bogor and the Eijkmann institute for later reference. Where appropriate duplicate 
specimens will be exported for species identification. 
 
 
1.10 Freshwater fish diversity 
Concept 
The freshwater fish of Wallacea are poorly studied. It is likely that a number of 
cryptic and undescribed species are present in the major water courses on Buton. 
Developments in DNA barcoding are allowing these difficult to identify species to be 
studied. 
 
Aims 
This project will collect freshwater fish from streams around LFMA. These fish will be 
identified to species level where possible. Specimens will then have their DNA 
sequenced by the genetic barcoding team at the Eijkmann institute. This will 
contribute to global barcoding efforts and allow for future rapid identification of 
difficult to identify species and cryptic larval stages. 
 
Objectives 
To collect specimens of a number of freshwater fish species around the LFMA. 
To send specimens to the Eijkmann institute molecular biology laboratories for 
barcoding. 
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Methods 
Fish will be caught using a combination of seine nets and electrofishing. They will be 
identified based on current knowledge of species found in the region. Three 
individuals of each species caught will be taken as samples for the barcoding project. 
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Theme 2 Animal species dynamics research 
 
2.1 Monitoring anoa and pig populations 
Concept 
The anoa Bubalus depressicornis is the largest native animal on Buton. It is a highly 
endangered Sulawesi endemic. The population within the LFMA is probably a 
significant proportion of the world population of this species. Anoa surveys have 
been carried out for the past four years, demonstrating stable populations in some 
areas and declines in others. Wild pigs (Sus celebensis or crosses between S. 
celebensis and feral S. scrofa) are abundant in the forests, and records exist of illegal 
hunting of the species for transport to North Sulawesi. Monitoring the status of both 
these species is important in understanding continuing threats to their persistence. 
 
Objectives 
To survey the distribution of anoa and wild pig at sites around LFMA. 
To estimate occupancy rates of anoa and wild pig in LFMA 
 
Methods 
Anoa and pig populations will be monitored by track counts along 3km survey lines 
in each of 6 node camps within the LFMA. Numbers of individual track lines will be 
counted on each survey line and their location to the nearest 50m recorded. 
Occupancy will be estimated using program PRESENCE. 

 
2.2 Monitoring Buton macaque populations 
Concept 
The Buton Macaque Macaca ochreata brunnescens is a subspecies of the booted 
macaque, endemic to the islands of Buton and Muna. As an endemic with very 
restricted range, surveys of its population are crucial to monitoring the status of the 
species. Operation Wallacea survey teams have carried out a previous survey of 
Buton Macaques in 2005. This survey will allow us to detect changes in the status of 
the species. 
 
Objectives 
To survey the distribution and population status of the Buton macaque 
To estimate mean feeding group and family group sizes 
 
Methods 
Macaques will be surveyed by Distance sampling along 3km transects at node camps. 
Surveys will be conducted in the mornings beginning at 6.30 am. Transects will be 
walked at a speed of 800m per hour and distances to sighted groups of macaques 
estimated. In addition mean group size will be estimated by following four groups of 
macaques at each location. The group size and distance sampling data will be 
combined to estimate population size using programme DISTANCE. 
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2.3 Behaviour of Buton macaques 
Concept 
Buton macaques are a poorly studied species whose behaviour is relatively 
unstudied. They are also important seed dispersers and crop raiders. It is possible to 
study the behaviour of this species in order to give information on their role in forest 
dynamics and conflict with humans. 
 
Objectives 
To habituate three groups of macaques 
To collect data on behaviours of individuals in these groups 
 
Methods 
Three groups of macaques will be habituated to the presence of human observers, 
one in the forest bordering the village of Kaweli, one at the Kakenauwe study site, 
and one at the La Pago study site. Behavioural data will be collected from all three 
study groups. The macaques at Kaweli crop raid and their behaviour will be recorded 
both in the forest and when crop raiding. The macaques will be located daily and 
then followed opportunistically for as long as possible throughout the day. General 
behaviours will be recorded using instantaneous scan sampling every 10 minutes, 
and specific behaviours recorded using both ad libitum recording and continuous 
focal sampling.  In some cases specific behaviours will be videoed for later analysis.  
The following age-sex categories will be used: alpha adult male, adult male, adult 
female, sub-adult, juvenile, infant.   
The following behaviours have been recorded in previous years and will be used to 
assess behaviour again: Foraging, Carrying food, Feeding, Locomotion, Climbing, 
Resting, Self grooming, Social grooming, Vigilant, Playing, Fighting. This will provide 
data on the amount of observation time that the macaques spend engaged in the 
various non-social and social behaviours. These will be compared between groups, 
and between the various age-sex categories.  
 
This project will require work to begin four weeks before the other projects start so 
that groups of macaques can be habituated before data on them are collected. 

 
 
2.4 Population dynamics and spatial ecology of Malay civets 
Concept 
Malay civets Viverra tangalunga are the main mammalian predator in the forests of 
Buton; they are also an introduced species. Understanding their population 
dynamics and use of landscape and habitats is important for understanding their 
potential impact on native forest species and on broader scale forest dynamics. 
Malay civet populations have been surveyed through trapping for the past 5 years in 
Buton. This dataset is becoming one of the longest-running sets of detailed 
population data on a rainforest carnivore anywhere in the world. Continuing this 
trapping programme is vital to understand the dynamics of this introduced species 
on the forests of Buton.  
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Objectives 
To trap a number of Malay civets and record details of condition and status 
To continue an ongoing mark-recapture survey of Malay civets 
To radio collar up to 7 individual civets 
To track civets during day and night in order to establish ranges and habitat use. 
 
Methods 
Around 25 cage traps (140 x 40 x 40cm) will be set in 26 locations. Traps will be 
baited with salt fish and checked daily in the mornings. Civets will be immobilised by 
intramuscular injection of a mixture of Ketaset (Ketamine HCl, Parke, Davis & Co., 
Detroit,Mich.) and Rompum (Xylazine HCl, Bayer) In order to reduce trauma during 
immobilisation a “squeeze panel” will be used to restrict the civet’s movements 
inside the cage. While under anaesthetic civets will be weighed, measured, and 
sexed and aged based on body size and condition of the teeth. Reproductive status 
will also be determined  
Animals will be marked using coloured plastic tags clipped into both ears. 
Immobilised animals will be allowed to fully recover for 2-3 hours before being 
released. 
It would be extremely valuable if samples of civet whisker could be taken from each 
individual for stable isotope analysis at the University of Hull. This will allow us to 
determine the diet of this important forest Carnivore. 
 
Radio-tracking will be carried out using three TRX-1000 receivers (Wildlife Materials 
Inc.,USA) with collapsible 3-element Yagi antennae and collar mounted radio 
transmitters fitted with motion sensors (Wildlife Materials Inc., USA). A number of 
‘receiver stations’ have been identified in previous years, marked with flagging tape 
and way-marked with handheld GPS units. A selection of civets will be fitted with 
HLPM-3150A radio transmitters with activity sensors (Wildlife Materials Inc., USA). 
Up to three fixes per day (one during daylight and two at night) will be recorded for 
each individual collared. Some continuous radio-tracking will be carried out at night. 
 
 
2.5 Demography of stream-breeding frogs 
Concept 
Aside from habitat destruction, a range of factors have been implicated in the global 
decline of amphibians, including disease, climate change and hunting.  The 
demographic impact of these, particularly in South East Asia, is poorly understood.  
Southeast Sulawesi is home to one of the world’s largest frogs, Limnonectes 
grunniens.  Like most large frog species in developing, heavily populated, regions of 
the world, it is hunted for human consumption.  The conservation implications of 
this are unknown, however, anecdotal observations suggest that this species persists 
in a wide range of habitats including areas subject to strong hunting pressure.  Apart 
from direct effects upon population density, hunting may have a number of indirect 
effects on species, through directional selection on behaviour and life-history.  For 
instance, selective hunting for larger frogs may result in life history shifts to smaller 
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size at sexual maturity, faster growth-rates to sexual maturity and/or activity 
patterns and microhabitat use. 
 
Aims 
This project aims to investigate the inter-relationships between population density, 
life history traits and behaviour, habitat associations and hunting.   
 
Objectives 
To assess population densities of Limnonectes in a range of different sites. 
To measure physical parameters of frogs in different populations. 
To collect information from local people on hunting levels of frogs. 
 
Methods 
Monitoring transects will be established along streams supporting populations of 
Limnonectes grunniens near the research centre of Labundo Bundo and each of the 
Lambusango node camps.  This includes a range of sites with varying habitat 
conditions and access to people; a surrogate for hunting pressure.  Populations will 
be censussed at each site, using mark-recapture techniques.  Life history, behaviour 
and microhabitat associations will also be measured.  Spatial and temporal variation 
in population density, key life history traits and behaviour will be compared between 
sites and across years. 
 

 
2.6 Habitat preferences of spectral tarsiers 
Concept 
Spectral tarsiers Tarsius spectrum are poorly studied Primates. There is some 
evidence that individuals on Buton are reproductively isolated from those on the 
mainland and may be a distinct subspecies or species. Previous work on tarsiers in 
Buton has examined populations and distributions. To support this a study of tarsier 
sleeping sites is required as this is a major potential limiting factor on population 
size. 
 
Objectives 
To identify locations of tarsier sleeping sites 
To identify habitat variables relating to suitable sleeping sites 
 
Methods 
Tarsiers will be surveyed in 1 km squares at the Lapago node camp and in the 
Kakenauwe forest.  A sample of twenty-five 1 ha squares will be selected from each 
1 km square and surveyed for tarsiers and their sleeping sites.  Surveys will be 
carried out in the early morning during the tarsier’s peak calling time (05.30– 06.15), 
when tarsiers issue duet calls when returning to sleeping site.  Four field researchers 
will carry out each survey, one beginning at each corner of the grid square and 
following any vocalisations until the last duet call. The location of each calling tarsier 
will be noted. Each potential sleep site noted will be subsequently checked during an 
evening survey (17.30- 18.15), and if tarsiers are observed emerging from the site it 
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will be confirmed as a sleeping site. The numbers of tarsiers emerging will be 
recorded. The tarsier sleeping locations will be described. The height and dimensions 
of any holes will be noted. Habitat details surrounding each sleeping site will also be 
recorded. 
 
 
2.7 Abundance of bees nests 
Concept 
Honey is an important forest crop for some individuals. It is gathered destructively 
from giant honey bee (possibly Apis dorsata or the poorly known Apis binghami) 
hives. Monitoring the abundance and distribution of these hives is important in 
assessing the sustainability of harvesting wild honey. This project will try to assess 
the abundance of active hives and relate them to habitat variables. 
 
Objectives 
To survey the distribution and abundance of giant honey bees in LFMA 
To assess habitat variables affecting hive distribution 
 
Methods 
Hives will be surveyed along 3km transects at node camps. Distance to each 
observed hive will be estimated by a trained observer and hive density will be 
estimated by Distance sampling using programme DISTANCE. Forest structure 
variables associated with each hive site will be measured. 
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Theme 3 Forest dynamics research 
 
3.1 Monitoring forest structure and diversity 
Concept 
Forest structure and diversity are important variables that can indicate the state and 
quality of a forest. They also relate fundamentally to the diversity of other species, 
many of which are reliant on woody plants. This project will continue previous 
structure surveys and continue to build on an existing database of woody plants 
known from LFMA. 
 
Objectives 
To survey forest structure in a variety of sites in the LFMA. 
To identify to species level as many woody plants as possible 
To collect woody plant specimens required for further identification 
 
Methods 
The structure of forest vegetation will be measured at sampling plots along the 
node-camp transects and in the area from the Kakenauwe forest to the Lapago node 
camp.  At each plot a number of measurements will be taken including slope, aspect 
GPS position, the identity, circumference and height of all trees > 15 cm 
circumference at breast height, ground cover and canopy openness. Surveys will 
measure all trees but with a particular focus on rattans, figs and timber trees.  In 
addition the positions of timber trees and fruiting trees will be mapped in the forest 
between the Lapago and the Kakenauwe sites. Samples of leaves and/or fruits need 
to be taken for those species that cannot be identified, and duplicate samples will be 
obtained for the herbarium at Bogor. 
 
3.2 The ecology of epiphytes 
Concept 
Epiphytes are poorly studied but important structural and biological components of 
forests. They increase niche space and diversity for a variety of organisms. They are 
potentially affected by physical factors such as humidity and altitude as well as 
anthropogenic factors such as selective logging and other forest disturbance. The 
ecology of these species is therefore important in understanding the different 
impacts of the physical and human environment on forest diversity. 
 
Objectives 
To survey epiphytes at a series of sites of varying altitudes and disturbance 
 
Methods 
Epiphytes will be surveyed at points along transects at node camps. The average 
number of epiphytes and diversity of epiphytes on trees will be measured. Epiphytes 
will be identified to species level where possible. Where necessary samples of leaves 
and/or fruits will be taken and duplicate samples will be obtained for the herbarium 
at Bogor. 
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3.3 The ecology of figs 
Concept 
Figs are a vital part of the forest ecosystem as they provide an important food source 
for a range of species. In the Lambusango area they also produce some of the largest 
trees in the forest and are thus a key component of the ecosystem architecture. 
Understanding the factors that affect their diversity and distribution is crucial to a 
full understanding of the dynamics of the forest ecosystem in Lambusango. 
 
Aims 
This project aims to assess the abundance, diversity and distribution of figs in the 
forests of the LFMA and to elucidate the environmental and ecological variables that 
affect these factors. 
 
Objectives 
To identify individual figs to species and add to an existing database on tree species 
in Lambusango and their local names and uses. 
To measure parameters relevant to forest quality associated with individual figs. 
 
Methods 
Figs will be surveyed based on a combination of opportunistic encounters and 
systematic searches on transects. Syconia and leaves will be used to give 
identifications in the field where possible. Where not possible samples will be 
brought temporarily to the field laboratory and returned after identification. Where 
identification is not been possible or is uncertain samples will be collected in line 
with best practice for this species and taken to the herbarium in Bogor for definitive 
identification. A duplicate sample would be stored in the herbarium at UNHAS. It 
would be most useful if further duplicates of any such challenging samples could be 
exported on loan to the UK for examination there. 
 
 
3.4 Monitoring rattans 
Concept 
Rattans are the most important non-timber forest product in the LFMA. Their 
harvesting may be sustainable under certain circumstances. Understanding rates of 
growth of different species in different conditions is important in developing a 
sustainable harvesting strategy. This project seeks to assess the factors that 
influence growth rates in a number of commercially important rattan species. 
 
Objectives 
To assess growth rates in a number of rattan species 
To measure habitat variables around measured individuals 
 
Methods 
A number of rattan plants of different species have been marked in the forest in 
previous years. These will be relocated. The stem heights of these will be measured 
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using a tape measure. Light conditions will be estimated using a light meter, and soil 
conditions examined using a portable pH meter.  Samples of leaves and/or fruits 
need to be taken for those rattans that cannot be identified, and deposited at 
UNHAS and in the herbarium at Bogor. It would be most useful if a further duplicate 
could be borrowed on a temporary basis for examination in the UK. 
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Socio-economics 
 

Theme 4 Human Wildlife Conflict 
 
4.1 Macaque crop-raiding behaviour 
Concept 
Buton macaques are endemic subspecies with a very restricted range. They come 
into conflict with humans as they raid crops. This project seeks to understand that 
conflict and aims to develop means to avoid it occurring in the future for the benefit 
of farmers and macaques. 
 
Objectives 
To study the behaviour of crop-raiding macaques 
To assess farmer vigilance strategies 
 
Methods 
Focal farm watches will be conducted in 8 farms in Kaweli, from 6:30am until 4:30pm 
every day for eight weeks. This will allow the average frequency of crop raids, any 
temporal or spatial patterns, the effect of human activity in the farms, types of crop 
raided and whether macaques have a preference for particular crops to be assessed. 
Farms will be mapped using a handheld GPS (Garmin 12xl) and the following 
information recorded: 

 Size and shape of farms and which margins are forested 

 Distance from farm edge to forest (the margin) 

 Adjoining land use 

 Positions of guarding huts and any monkey deterrents   

 Crops grown on each farm and their state of availability to primates (on a 
weekly basis) 

 Weather (daily) 
 
Whilst monitoring farms, the following data will be recorded using continuous 
sampling to link frequency and duration of raids with amount of farmer vigilance: 

 Start time and duration of each raid 

 All human activity 

 Presence and activity of dogs 

 Other external noises  
 
When macaques raid, detailed observations will be made of the animals’ behaviour, 
the crops eaten and the amount. This information can be used to assess factors 
which affect the frequency of crop raiding by macaques. Behavioural data will be 
recorded using 2-minute scan sampling, noting the following: 

 Age/sex/class of each monkey present during raids 

 Number of monkeys raiding and whether subdivision is occurring 

 Spatial distribution of troop in farm and along farm boundaries 

 Behaviour 
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 Locomotion in the field 

 Time spent on margin versus on field 
 
 
4.2 Farmers’ perceptions of crop raiding 
Concept 
In order to resolve the conflict between macaques and humans it is important to 
understand crop raiding from the farmer’s perspective. This project will look at farm 
economy and social attitudes to macaques and crop raiding in order better to 
understand how this conflict may be resolved. 
 
Objectives 
To assess attitudes to crop damage by wildlife 
To assess the importance of wildlife damage to farm economies 
 
Methods 
A combination of data collection techniques will be used to examine farmers’ 
perceptions towards crop-raiding in at least 5 villages around the Lambusango 
reserve. Purposive sampling will be used to obtain village statistics from the 
headman of each of the villages. Farmers will be identified during the pilot period 
and the aim will be to include at least 20 – 40% of the farmers in the study. The 
sampling unit will be the household as this is the basic shared unit of economic 
production and in line with other studies of this kind. Semi-structured interviews 
with individuals and participant observation will be used to examine perceptions of 
household and individual risk of crop-damage by wildlife, the factors that shape 
these perceptions and how these perceptions influence coping strategies. Attitudes 
towards wildlife, local authorities and crop-raiding will also be explored. These types 
of approach to data collection have been used successfully in previous work in this 
area and the more informal approach was appropriate in this situation. All members 
of the community will be involved – men, women, farmers, and local authorities.  
The semi-structured interview will consist of 59 questions in three main categories: 

 Demographic/socio-economic data – name, age, sex, religion, socio-economic 
indicators etc. 

 Geographic/crop data – crop types grown, farm size and position, distance of 
farm from village and forest. 

 Attitudes/crop pests – attitudes towards monkeys, estimates of crop 
damage, opinions as to which animals are responsible and deterrence 
methods used. 

 
The questionnaire will be administered via a translator familiar with the local 
language plus Bahasa Indonesia. Questions will be asked in Bahasa Indonesia and 
Butonese or another local language as appropriate to the situation. Answers will be 
recorded on pre-prepared printed sheets. In order that respondents feel at ease in 
familiar surroundings and that the interview does not impinge too greatly on their 
time, interviews will be carried out in people’s homes or outside on the veranda, or 
even on occasions in their farms if necessary. 
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In-farm vegetation transects will also carried out in the villages. A random sample of 
50% of farmers’ fields will be visited and mapped using a hand held GPS (Garmin 12 
XL). Crops present in the farm will be recorded and the farms stratified into three 
zones based on proximity to forest.  Three transects (10 x 2m) will be placed 
randomly within each zone to give nine in total.  The distance from the forest to each 
transect will be noted.  Within each transect, each plant type will be recorded and 
given a category for its availability as a food to primates, defined as whether or not 
the plant is in a state that primates would consume (ripe fruit or edible leaf versus 
unripe or inedible).  A score for the severity of damage will be assigned.  Although 
primate damage is the focus of the study, pig and rat damage will also be noted, as 
will any other discernable animal crop damage e.g. squirrel, snail, insect. 
 
Plants will be scored as follows 
U – Unavailable to primates as food 
0 – No damage 
1 – Minor damage to plant e.g. bite marks on one fruit but left on the plant, damage 
to less than 5% of leaves 
2 – Several fruits damaged, but not removed from plant, 10 – 20% leaves damaged. 
3 – 50% of fruit or leaves damaged or removed.  Plant largely undamaged otherwise 
4 – Major damage to the plant, plant is severely damaged, 90% fruits or leaves 
damaged or removed, or large proportion of stalk or root damaged.  But plant is still 
alive, some crop still remaining. 
5 – Total destruction of the plant or removal of fruit such that the farmer is unable to 
get crop from that plant. 
 
‘One plant’ is classified as a single-stemmed crop at ground level.  In the case of 
sweet potato, which is a ground cover plant 1m² is taken to represent one sweet 
potato plant.  These values will be used to estimate the percentage of damage to 
plants, percentage of monkey foods (plants available for monkeys to consume), 
planting densities, and damage per m² and also extrapolated to provide estimates 
for the whole farm. These can then be compared with farmers’ estimates of crop-
damage. 
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Theme 5 Village economy research 
 
5.1 General village economy research 
Concept 
The focus of this research is to identify the social and economic factors that 
contribute to different types of anthropogenic forest disturbance. In addition, this 
project aims to monitor changes in economic conditions (household income survey) 
and attitudes towards forest conservation (environmental awareness survey) in 
order to assess the socio-economic impact of conservation activities in the LFMA. 
 
Objectives 
To assess the importance of forest and non-forest items to the economy of villages 
around the LFMA 
To assess levels of support for conservation activities in these villages 
To develop plans for sustainable village economies 
 
Methods 
Socioeconomic data will be gathered using semi-structured interviews of individuals 
from a sample of households in villages around the LFMA, the town of Bau-Bau and 
other communities adjacent to study forests.  
 
5.2 Evaluating wildlife conservation products (WCPs) 
Concept 
Ensuring that local people benefit from participating in conservation efforts is crucial 
to the success of those efforts. Around Lambusango as part of the GEF Lambusango 
Forest Conservation Project a number of villages have signed contracts to enter 
schemes whereby they receive a higher than usual price for their produce in return 
for not carrying out illegal forest activities. This project examines the effectiveness of 
this scheme for cashews, the main cash crop in the Lambusango area. 
 
Objectives 
To assess the distribution of cashew co-operatives in villages around Lambusango 
To evaluate the benefit to villagers of the WCP scheme 
To assess the support for forest conservation activities in villages around 
Lambusango 
 
Methods 
The quantities of cashews that are grown in villages  surrounding the Lambusango 
forests (including those in section 8.2) and their value to local people will be 
assessed by carrying out semi-structured interviews with farmers and referring to 
previous work in the area. The same surveys will be used to assess the level of 
support that these communities give to conservation protection. 
The processing, export and import requirements for the WCP products from 
Lambusango will also be evaluated by talking to individuals involved in export of 
cashews on the ground.
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Sample requests 
Below are samples requested for each project. Where specimens are requested to be taken for further identification, and no duplicates are 
available, it would be helpful if these could be made available for export ‘on loan’ from the herbarium or zoological museum in Bogor for the 
purposes of identification. It is understood that it may not be possible to grant collection permits for all of the projects below. It would be greatly 
appreciated if permission could be granted on a project by project basis with excluded taxa or locations indicated. 
 

Project (Project no.) Samples 
requested 

Location Level of 
request 

Purpose of taking 
sample 

Destination of 
samples 

Birds (1.2) Single 
feathers 
 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. Wakatobi 
islands. Muna island. Protection and production 
forests in mainland SE Sulawesi. 

All captured 
individuals . 

Stable isotope 
analysis. 

Eijkman Institute, 
University of Hull, UK. 

Birds (1.2) Invertebrate 
and plant 
potential 
food sources 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. Wakatobi 
islands. Muna island. Protection and production 
forests in mainland SE Sulawesi. 

Collected 
samples 

Stable Isotope 
Analysis 

Eijkman Institute, 
University of Hull, UK. 

Birds (1.2) Voucher 
specimens 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. Wakatobi 
islands. Muna island. Protection and production 
forests in mainland SE Sulawesi. 

Where other 
data indicate 
there are 
undescribed 
species 

Voucher specimens Zoological Museum, 
Bogor 

Herpetofauna (1.3, 
1.4) 

Specimens Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Only where 
new/unidentifi
ed species are 
captured 

Identification of 
species. 

Zoological Museum 
Bogor. 

Small Mammals 
(1.5) 

Specimens Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Only where 
new/unidentifi
ed species are 
captured 

Identification of 
species. 

Zoological Museum 
Bogor. 
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Bats (1.6, 1.7) Specimens Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Only where 
new/unidentifi
ed species are 
captured 

Identification of 
species. 

Zoological Museum 
Bogor. 

Bats (1.6, 1.7) Wing 
membrane 
biopsy 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Where species 
ID is unclear 

Identification of 
species 

IPB, University of 
Hull, UK. 

Ants (1.8) Individual 
ants 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Sampled 
individuals 

Microscopic 
identification. 

Zoological Museum, 
Bogor, University of 
Hull, UK. 

Fig wasps (1.9) Individual 
wasps 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Unidentified 
individuals 

Forensic DNA 
analysis. 

Zoological Museum, 
Bogor, University of 
Hull, UK. 

Freshwater fish 
(1.10) 

Individual 
fish 

Water courses inside and outside LFMA including 
Suaka Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. Wakatobi 
islands.  

Three 
individuals of 
all collected 
species 

DNA barcoding Eijkman Institute 

Anoa (2.1) Faecal 
samples 

Inside LFMA including Suaka Margasatwa 
Lambusango, Cagar Alam Kakenauwe and 
production and limited production forests in 
these areas. 

All faeces 
encountered 

Forensic DNA 
analysis. 

IPB, University of 
Hull, UK. 

Macaques (2.3) Faecal 
samples 

Inside LFMA including Suaka Margasatwa 
Lambusango, Cagar Alam Kakenauwe and 
production and limited production forests in 
these areas. 

All faeces 
encountered 

Macro-parasite 
analysis. DNA 
analysis 

IPB, University of 
Hull, UK. 

Civets (2.4) Whisker 
clipping 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

All captured 
individuals 

Stable isotope 
analysis. 

IPB, University of 
Hull, UK. 

Civets (2.4) Faecal Inside and outside LFMA including Suaka All faeces Diet analysis IPB, University of 
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samples Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas.  

encountered Hull, UK. 

Forest Structure 
(3.1) 

Flowers/Frui
t/ Leaves 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Only where 
new/unidentifi
ed species are 
found 

Species 
identification 

Bogor herbarium 

Epiphytes (3.2) Flowers/Frui
t/ Leaves 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Only where 
new/unidentifi
ed species are 
found 

Species 
Identification 

Bogor herbarium 

Figs (3.3) Syconia/Leav
es 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Where species 
are not easily 
identified in 
the field 

Species 
Identification 

Bogor herbarium 

Rattans (3.4) Flowers/Frui
t/ Leaves 

Inside and outside LFMA including Suaka 
Margasatwa Lambusango, Cagar Alam 
Kakenauwe and production and limited 
production forests in these areas. 

Only where 
new/unidentifi
ed species are 
found 

Species 
Identification 

Bogor herbarium 
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Science team 
 

The project is overseen, directed and co-ordinated by Dr Philip Wheeler. He is responsible for all 
research activity and directs the activities of the science team. Principal researchers co-ordinate 
projects involving their specialist taxon. Associate researchers have day-to-day control of specific 
projects. Not all researchers will be on site throughout the duration of the project. Principal 
researchers often play a co-ordinating role without visiting the field site. Principal researchers are 
listed in relation to their study taxa, not research theme, for clarity. 
 
Senior scientist: Dr Philip Wheeler, University of Hull, UK 
Senior scientist counterpart: Dr Abdul Haris Mustari, IPB. 
 

Study Taxon Principal researcher (Affiliation, Nationality) 

Botany Dr Andrew Powling (Portsmouth University UK, British) 

Entomology Nurul Winarni (Manchester Metropolitan University UK, Indonesian) 

Mammalogy Dr Philip Wheeler (University of Hull UK, British) 

Ornithology Dr Philip Wheeler (University of Hull UK, British) 

Herpetology Jeri Imansyah (Indonesian) 

Ichthyology Dr Hera Sudoyo (Eijkman Institute Jakarta, Indonesian) 

Socio-economics Dr Nancy Priston (Oxford Brookes University UK, British) 

 
Foreign Associate Researchers*: 
Simon Segar (British) 
Dr Bruce Carlisle (British) 
 
Indonesian Associate Researchers*: 
Arthur Arifian (Kendari), Dani Heryadi (Bandung) Felicia Lasmana (Bandung), Nurul Winarni (Jakarta), 
Soe drajat (Bogor) 
 
 

Research Visa Requests: 
 
The senior scientist makes the following requests for research visas*: 
 
Dr Philip Wheeler (British) 
Dr Andrew Powling (British) 
Dr Nancy Priston (British) 
Simon Segar (British) 
Dr Bruce Carlisle (British) 
 
 
*Currently confirmed for 2009. These may change as different projects are carried out through the 
course of the three year programme. RISTEK will be informed of changes. 
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Timetable 
 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 2009 

Activity Proposal 
Submission 

Sample request 
application 

Preparatory fieldwork Main Fieldwork Season Preliminary 
report 

Minor fieldwork  

 2010 

Activity Annual 
Report 

Minor Fieldwork Preparatory fieldwork Main Fieldwork Season Interim 
report 

Minor Fieldwork 

 2011 

Activity Annual 
Report 

Minor Fieldwork Preparatory fieldwork Main Fieldwork Season Interim 
report 

Minor Fieldwork 

 2012 

Activity Final Report 
Submission of next-stage 
proposal 

 

 
The three year project is scheduled to begin on 1st April 2009 and to be completed by 31st March 2012. 


