
Introduction

The Anoa (Bubalus depressicornis), a dwarf buffalo 
endemic to the island of Sulawesi, is endangered and 
declining throughout its range due to hunting and 
habitat degradation, and yet it is the least studied of 
the Asian ungulates1. A robust estimation of population 
size is imperative for a sound conservation programme, 
but traditional survey methods such as line transects 
and camera trapping have yielded extremely low anoa 
sightings2. However, non-invasive molecular genetic 
methods offer a promising alternative for estimating 
wildlife abundance3. DNA-based mark recapture 
techniques have been used to estimate population sizes 
and faecal samples are potentially ideal source of DNA 
as they are abundant and can be collected non-
invasively4. 

In this project, we aim to use DNA fingerprints obtained 
from faeces to investigate the population size, structure, 
kinship and reproductive patterns as well as distribution, 
home range, and territory of the anoas within the 
Lambusango forest reserve in central Buton.  Here we 
present an outline of our prepared methods and some 
preliminary results.
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Methods
Sample collection

Anoa faecal samples were collected from the Lambusango 

forest reserve in central Buton. The reserve, which encloses 

approximately 63,000 ha of rainforest and shows signs of 

current and historical anthropogenic disturbance, is estimated 

to harbour 5% to 10% of the anoa world population (about 

100-150 individuals)5.  Faecal samples were collected from six 

9 km2 sampling nodes during the dry (July to August, 2005 and 

2006) and wet seasons (May to June, 2006), and preserved in 

95% ethanol for subsequent DNA extraction.  For DNA-based 

capture-mark-recapture (CMR) analysis, a 250 m2 virtual grid 

was overlain on maps of each sampling node to build a 

clearly defined capture history for the anoa. Samples with the 

same genotype collected in different 250 m2 grids will be 

considered as a recapture.

Development of genetic markers

A range of cattle microsatellite genetic markers are currently 

being tested for co-amplification in the closely related water 

buffalo (Bubalus bubalis), in preparation for work on the 

degraded Anoa faecal samples. Since anoa faeces is difficult 

to distinguish from that of resident feral domestic cows (Bos 

Taurus), primers have been designed to amplify a diagnostic 

fragment of the cytochrome b gene in the lowland and 

upland anoa, and domestic cow6.

Estimating the abundance of anoa using 

non-invasive genetic tagging
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Table 1. Cattle microsatellite markers selected for screening anoa 

faecal samples which yielded strong clear products.

Figure 1. (a) (b) Indonesia and Buton island.                   

(c) Lambusango forest in central Buton and the 

distribution of faecal samples in the study area.               

(d) Virtual 250 m2 grids illustrated in the Anoa node 

camp to assist building a clearly defined capture 

history for each faecal sample.
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