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Abstract: Frugivorous monitor lizards are large (to at least 8 kg), highly arboreal and notoriously 
shy. They spend almost all their lives in the canopy of dense dipterocarp forest and cannot be 
attracted with bait. Consequently they are only very rarely observed, and generally only recorded by 
destructive faunal surveys. This note describes an inexpensive, non intrusive, quantitative, repeatable 
method for determining the current or recent presence of frugivorous monitor lizards based on feces 
or elements of feces that persist in the environment for periods ranging from days to years after 
deposition. 

Introduction

 The occurrence of Varanus lizards at study sites is 
most usually established using traps with or without bait 
(e.g., Auffenberg, 1981; Lenz, 1995). For species or age 
classes that cannot be attracted to bait, animals have 
been captured by excavation from their burrows (e.g., 
Bennett, 2000a) or captured with dogs (Auffenberg, 
1988).  Non intrusive surveys of monitor lizards have 
included visual surveys along transects (e.g., Bennett 
1998; Karunarathna et al., 2012; Ghimire & Phuyal, 
2013), through random encounters (e.g., Dwyer, 2008; 
Weijola, 2010; Del Canto, 2013), and by road kills (e.g. 
Karunarathna et al., 2012).
 None of these methods are suitable for the frugivorous 
monitor lizards of the subgenus Philippinosaurus: butaan 
(Varanus olivaceus), bitatawa (V. bitatawa) or mabitang 
(V. mabitang) because the animals are highly arboreal, 
cryptic, and extremely susceptible to both disturbance 
and fatal infection from dog bites (Auffenberg, 1988; 
Bennett & Hampson, 2003; Gaulke et al., 2005). 
Camera traps (Bennett & Hampson, 2003; Ariefiandy et 
al., 2013; Bennett & Clements, this volume) have been 
employed to record monitor lizards, but the method 
requires expensive equipment, lengthy survey periods, 
and only provides information on animals within the 
detection range of the camera. 
 An attempt to devise an affordable method of 
surveying butaan on Polillo Island, Quezon Province, 

Philippines, took advantage of the fact that the feces of 
butaan are unique in size and composition, and therefore 
easily and unambiguously identified in the field 
(Bennett, 2008). Frugivorous monitor lizards swallow 
fruits whole, and excrete seeds in clumps on the forest 
floor, together with fragments of durous prey, usually 
snail shells or crab legs (Auffenberg, 1988; Bennett, 
2000b; Gaulke et al., 2007, Gaulke, 2010). Here, the use 
of a standardized directed transect search method for the 
feces of frugivorous monitor lizards is described.

Methods

 Between 12 May and 1 June 2002, fixed-length 
surveys for the feces of V. olivaceus were conducted in 
forest fragments around Sibulan Watershed Reserve, 
Polillo Island. Sites were individual hills that were 
known to have been previously occupied by Varanus 
lizards (but not necessarily V. olivaceus). A start 
point on each hilltop was chosen at random and each 
surveyor assigned a color-coded 4.8 g cocoon bobbin 
(Danforth, Leigh, UK) containing 320 m of polyester 
thread (weighed to ensure uniformity). The leading end 
of the thread was tied to the start point. Searchers were 
directed to move away from each other, but otherwise 
had complete freedom over where to search. When the 
thread expired, the search was over. Feces were identified 
by their size or unique composition, and assigned to an 
age class of fresh (still smelling) or old (not smelling). 
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Feces whose origin was in doubt, or in which seeds had 
begin to sprout or degenerate, were excluded. 

Results

 Ninety five transects (total length 30.4 km) 
conducted at 13 sites yielded a total of 18 fresh feces 
and 35 old ones (Table 1). No feces were found in 74 
transects. Mean number of feces per transect was 0.61±
1.0, (range 0-6), mean number per site was 4± 4.1.

Discussion

 Searches for feces have been the basis of surveys 
for a number of reclusive, cryptic, and/or rare animal 
species (e.g., Bennett et al., 1940; Plumptre & Harris, 
1995; McGregor et al., 2013). In the current case, the 
method relies on being able to distinguish the feces of 
V. olivaceus with absolute certainty, which is usually 
possible because of their unique size and composition. 
The animal with the highest dietary overlap is the civet 
Paradoxurus, which feed on crabs and some of the 
smaller fruits eaten by V. olivaceus, but not on snails. 
Fresh feces are easily distinguishable by their smell, 
but after a few days the origin of some feces cannot be 
determined with certainty. On Polillo, these ambiguous 
feces are < 70 g and consist of palm seeds (Pinanga, 
Caryota, Livistona) with or without crab fragments.  
Seeds and seedlings from fecal clumps of butaan have 
been documented to survive for at least four years on the 

forest floor (Bennett, 2008). Therefore, distinguishable 
elements from the feces of frugivorous monitor lizards 
persist in the environment for much longer than those 
of carnivorous species, and the condition of feces found 
provide clues about time since activity at the search area 
(Figs. 1-3). 
 The major biases in the method used here are 
differences in individuals’ ability to spot and recognize 
feces, and from differences in search patterns used. More 
experienced or agile surveyors may recognize features 
of animal, trails and concentrate search efforts along 
them regardless of topography, whereas other surveyors 
might restrict themselves to the most accessible search 
routes. Although we did not test for these differences, 
thread trails would allow search paths to be checked by 
a second surveyor, to ascertain differences in detection 
rates. Thread trails also allow surveyors’ exact paths to 
be mapped (when required) with better accuracy than 
would be obtained using GPS under forest canopy. A 
visual search trail prevents surveyors from searching 
areas that have previously been covered, and greatly 
simplifies the process of revisiting areas of interest that 
have been found during surveys.  
 High standard deviations reflects the clustered 
distribution of feces, which is in part due to replication 
(more than one feces from the same individual), but 
also reflects the fact that many animals feed from the 
same resource trees (Bennett & Clements, this volume) 
and often repeatedly use the same paths between trees 
(Auffenberg, 1988; Bennett, 2008). Smaller V. olivaceus 

Table 1. Summary of Varanus olivaceus  feces found in transects.
Site Number of transects Number of feces Yield
1 4 1 0.25
2 17 5 0.3
3 10 0 0
4 9 16 1.78
5 8 6 0.75
6 8 2 0.25
7 6 5 0.83
8 10 2 0.2
9 4 6 1.5
10 4 1 0.25
11 4 3 .0.75
12 7 2 0.29
13 4 3 0.75
mean 0.61
sd 0.53

Table 1. Summary of feces of Varanus olivaceus found in transects.
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are active within smaller areas than larger individuals 
(Auffenberg, 1988), and may feed (and hence defecate) 
more frequently. However, feces of small individuals 
are more likely to be overlooked than those of larger 
animals, so the direction of bias in the search method 
cannot be assumed. 
 This method is particularly effective because 
although searchers have complete freedom of 
movement, standardized effort is maintained through 
the thread trails. On Polillo Island, searches of 780 50 
x 5 m random, straight line transects (totaling 195,000 
m2) conducted by an experienced team over five years 
found just two feces of V. olivaceus (Bennett, 2008). 
No area can be attached to thread transects; experience 
suggests that butaan feces of any size in these habitats 
are normally detectable only within 1 m of the surveyor. 
The surveys discussed here were conducted by a 
relatively inexperienced team, with a maximum of two 
months previous experience searching for lizard feces. 
As is the case for all observational techniques, yield per 
unit effort is influenced by experience and ability. The 
author’s experience suggests that a team of five people 
could easily conduct 20 transects per day, which would 
be more than sufficient effort to detect the animals’ 
presence at the lowest densities found in the Polillo 
forests. Individual transects take about one hour to 
complete, which approaches the concentration limit of 
searchers when nothing is found. 
 Recent work relying on feces to survey animals has 
often employed molecular techniques to identify and 
sex individuals (e.g. Hedmark et al., 2004; McGregor 
et al., 2013). If such techniques were developed for 
frugivorous monitor lizards, fecal surveys would provide 
a way of monitoring populations indefinitely without 
any direct disturbance to the animals. This has its most 
obvious application in the study of the endangered V. 
mabitang, which is restricted to lowland dipterocarp 
habitat on Panay Island (Gaulke, 2008, 2010). The 
diet of this species differs from that of frugivorous 
monitors on Luzon in that it consists partly of leaves and 
apparently does not include Canarium fruits, but does 
include highly conspicuous Pandanus drupes (Gaulke 
et al., 2007). 
 A secondary, but not inconsequential advantage 
of the method may be termed the “Ariadne effect”. 
Inexperienced surveyors are easily disorientated in dense 
forest, especially where GPS signals are weak or absent, 
and consequently have to be constantly accompanied 
by guides with sufficient local knowledge of the terrain 
to ensure they do not get lost. This effectively doubles 
the search effort required. When spool and line devices 

Fig. 1. Feces of Varanus olivaceus, several days old.

Fig. 2. Feces of V. olivaceus, about 1 week old.

Fig. 3. Feces of V. olivaceus, at least 14 months old.
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are attached to surveyors they can be allowed to work 
individually without risk of disorientation; surveyors 
find their way back to the start point by following their 
own thread trails. Conversely, when surveyors fail to 
return to the start point they can be easily tracked and 
(hopefully) found. 
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