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Observations on nocturnal activities of the Dumeril’s Monitor,
Varanus dumerilii Schlegel, 1839, in Borneo, Malaysia

Zichen Qiao"", Yuchen Hu?, Law Ingg Thong®, and Law Ing Sind®

Monitor lizards (Squamata: Varanidae) comprise
a group of medium to large-sized lizards distributed
across Sub-Saharan Africa to Asia, Australia and Pacific
islands (Pianka et al., 2004; Auliya and Koch, 2020).
There are over eighty extant species of monitor lizards
(Auliya and Koch, 2020; Brennan et al., 2021; Uetz et
al., 2025). Despite extensive variation in morphology
and natural history, all species are currently placed
under the single genus Varanus, which can be further
classified into 11 subgenera (Auliya and Koch, 2020;
Brennan et al., 2021). All monitor species are considered
primarily diurnal as they engage essential activities such
as feeding and mating during daytime hours (Pianka et
al., 2004). Anatomical studies on the Desert Monitor
(V. griseus) and Savanna Monitor (V. exanthematicus)
revealed that these two species rely on the presence cone
cells on their retina for great daytime vision, whereas
the absence of rod cells indicated that these lizards have
limited visual capabilities in low-light environments
(Bhattacharjee, 1992; R6ll and Horn, 1999). The general
morphological conservativeness among monitor lizards
led Roll and Horn (1999) to further conclude that all
monitors possess eye structures specialised for daytime
vision as discovered in V. griseus, on the absence of
evidence from other species, particularly species from
other subgenera.

Interestingly, crepuscular and nocturnal activities have
been documented in several monitor species, including
the Asian Water Monitor V. salvator (Uyeda et al.,
2013), Yellow-spotted Monitor V. panoptes (Trembath,
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2000), Black Palmed Monitor V. glebopalma (Rhind et
al., 2013), and Dumeril’s Monitor V. dumerilii (Cota and
Chan-Ard, 2008; Yong et al., 2008; Lui, 2022). Among
these, V. dumerilii (Schlegel, 1839) has been featured
in multiple reports of nocturnal behaviour (Cota and
Chan-Ard, 2008; Yong et al., 2008; Lui, 2022). This rare
species inhibits mangroves, swamp forest, and other
forested habitats of Southeast Asia, where it predates
upon a broad range of small prey items, including crabs,
insects and small rodents (Bennett and Liat, 1995;
Pianka et al., 2004; Cota and Chan-Ard, 2008). The
shy and cryptic nature of V. dumerilii makes it difficult
to detect during field surveys, leading to a limited
understanding of its natural history (Bennett and Liat,
1995; Cota and Chan-Ard, 2008). Consequently, the
species is classified as “Data Deficient” on the [TUCN
Red List, and its actual conservation status remains
unclear, necessitating further research to assess its
conservation status (Iskandar et al., 2021).

Although V. dumerilii is considered primarily diurnal
like other monitor species (Pianka et al., 2004; Cota
and Chan-Ard, 2008), three independent natural
history publications from Singapore and Thailand
suggest that this species does occasionally engage in
nocturnal activities (Cota and Chan-Ard, 2008; Yong et
al., 2008; Lui, 2022). Building on these observations,
we report two additional cases of nocturnal behaviour
in V. dumerilii from Sarawak and Sabah in Malaysian
Borneo.

On 15 August 2024 at 21:55 h (sunset at 18:48 h),
under a cloudy weather condition and an air temperature
of 25 °C, Ing Sind Law (ISL), Ingg Thong Law (ITL)
and several other herpetologists encountered an adult
V. dumerilii (around one metre in total length, Fig. 1A)
in a lowland dipterocarp forest while walking along
a road at Bau, Sarawak (approximately 1.4166°N,
110.1500°E, specific location withheld due to poaching
and disturbance concerns) during a recreational
herpetological survey. When encountered, the monitor
appeared to be foraging near the roots of a large Ficus
tree besides a stream inhabited by large freshwater



Figure 1. (A) Adult Varanus dumerilii foraging at night under
a Ficus tree near Bau, Sarawak, Malaysia. (B) Adult Varanus
dumerilii encountered moved onto the road near Gomantong
Caves, Sabah, Malaysia. Photos by Ingg Thong Law (A) and
Yuchen Hu (B).

crabs (likely Parathelphusa sp.), which are potential
prey item of V. dumerilii (Krebs, 1979; Pianka et al.,
2004; Cota and Chan-Ard, 2008). This encounter lasted
approximately ten minutes, during which ISL, ITL, and
their peers observed and photographed the lizard from
a distance. Throughout the observation, the monitor
moved slowly along the roadside, frequently flicking
its tongue. Eventually, it retreated into dense vegetation,
likely disturbed by the observers” head torchlight.
On20January 2025 at22:15h (sunsetat 19:26 h), under
an overcast weather condition and an air temperature

Table 1. Key information of extant published sightings on
nocturnal behaviours of Varanus dumerilii, based on literature
records and observations reported in this study.

Locality Date Time Ageclass Behaviour Reference

Singapore 18 Jan 2008  22:45 Adult Presumably ~ Yong et al., 2008
foraging

Thailand 23 Oct 2006  19:30 Adult Moving Cota and Chan-Ard, 2008

Singapore 14 Oct 2022 19:30 Adult Moving Lui, 2022

Malaysia 15 Aug 2024  21:55 Adult Presumably  This paper
foraging

Malaysia 20 Jan 2025 22:15 Adult Moving This paper

Zichen Qiao et al.

of 28 °C, Yuchen Hu (YCH) came across an adult V.
dumerilii (around one metre in total length, Fig. 1B)ina
lowland peat swamp forest while driving on a road near
Gomantong Caves, Sabah, Malaysia (approximately
5.5166°N, 118.0666°E). The monitor was initially
observed climbing down a tree beside the road. When
exposed to the vehicle’s headlights, it leapt from the tree
onto the road, where it remained motionless for about a
minute. As YCH exited the vehicle and approached the
monitor to check out the situation, it moved off the road
and retreated into the roadside forested habitat, from
where it eventually climbed a tree and disappeared. The
total duration of the encounter was five minutes, during
the observation, the monitor frequently flicked its tongue
and walked slowly. The surrounding peat swamp forest
contained abundant water sources, and YCH observed
numerous nocturnally active Parathelphusa valida
crabs throughout the habitat, including individuals
spotted on the road.

Based on literature records and our observations, we
summarised key information regarding the nocturnal
behaviours of V. dumerilii and the localities where these
observations were made (Table 1; Fig. 2). Existing
reports indicate that V. dumerilii engages in nocturnal
activity across much of its range, including Thailand,
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Figure 2. Distribution range of Varanus dumerilii. Red dots
indicate localities where nocturnal behaviours of V. dumerilii
have been previously reported (Cota and Chan-Ard, 2008;
Yong et al., 2008; Lui, 2022). Green dots mark sites where
nocturnal activities were documented in this study. Map
adapted from the IUCN Red List (Iskandar et al., 2021).
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Singapore, and Malaysia (Fig. 2) (Cota and Chan-Ard,
2008; Yong et al., 2008; Lui, 2022). Observations have
been recorded at various times of the year (January,
August, and October), with presumed foraging
behaviours noted as late as 22:45 h (Cota and Chan-Ard,
2008; Yong et al., 2008; Lui, 2022). Our observations
suggest that nocturnal activity in V. dumerilii may
be more common than previously recognised and is
likely widespread across the species’ range, rather
than restricted to specific local populations (Pianka et
al., 2004; Cota and Chan-Ard, 2008). Nevertheless,
despite these findings, significant gaps remain in our
understanding of the behavioural ecology of this poorly
known species.

In comparison to partly sympatric monitor species,
the Asian Water Monitor (V. salvator), the Clouded
Monitor (V. nebulosus), and the Roughneck Monitor (V.
rudicollis), which are dietary generalists and exhibit little
(only in V. salvator) to no nocturnal activities (Pianka et
al.,2004; Uyedaetal., 2013), V. dumerilii is a specialised
crab feeder that has evolved a broad skull structure to
facilitate crab eating (Krebs, 1979; Pianka et al., 2004;
Cota and Chan-Ard, 2008 ). As most freshwater crabs
are primarily nocturnal by hiding in the shelter during
the day and actively foraging after dark (Cota and Chan-
Ard, 2008; Yeo et al., 2008), Cota and Chan-Ard (2008)
hypothesised that V. dumerilii may exploit these peak
activity times of crabs, despite a reduced visibility under
low-light conditions. In this way, it can also reduce
inter-specific competition against larger sympatric
monitor species that are more strictly diurnal (Pianka
et al., 2004). Both our observation from Malaysia and
previous reports from Singapore consistently show
the presence of water sources such as streams, lakes,
and swamps, with freshwater crabs either sighted or
reported as abundant near these habitats (Yong et al.,
2008; Cai et al., 2016; Lui, 2022), which are in line with
observations by Cota and Chan-Ard (2008). However,
as direct observations of V. dumerilii preying on crabs at
night have yet to be documented, the current evidence
is insufficient to definitively attribute these nocturnal
activities to foraging behaviour. Therefore, we strongly
recommend field researchers to extensively deploy video
cameras in suitable V. dumerilii habitats (e.g., Yong et
al., 2008), to increase the likelihood of capturing actual
evidence of nocturnal feeding. Moreover, radiotracking,
a method previously employed to study the ecology and
behaviour of monitor lizards (Sweet, 1999; Sweet, 2018),
could also be utilised to monitor the circadian rhythms
of V. dumerilii. These recommended future studies will
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not only significantly enhance our knowledge on this
highly secretive and cryptic species but also contribute
to its conservation given the current “Data Deficient”
status (Iskandar et al., 2021).

It is noteworthy that all five V. dumerilii reported to
engage in nocturnal activities were adult specimens
with total lengths around one metre (Cota and Chan-
Ard, 2008; Yong et al., 2008; Lui, 2022; this study). At
present, there is no evidence on whether juveniles of this
species also exhibit nocturnal behaviours. Unlike large
adults armoured with rough body scales, juveniles of
some monitor species, including the enormous Komodo
Dragon (V. komodoensis), are shy and secretive due to
vulnerability to predation and cannibalism, which drive
them to occupy a different ecological niche to adults
(Pianka et al., 2004; Imansyah et al., 2008). V. dumerilii
has been reported to undergo a similar ontogenetic
behavioural shift with juveniles observed to spend
significantly more time hiding under the substrate than
adults during the day, which is distinctive even among
monitor lizards (Cota and Krebs, 2015). Due to their
cryptic nature and the potential risks associated with
foraging under presumably poor vision, we propose
that nocturnal activity is unlikely, if ever, practiced by
juvenile V. dumerilii. Krebs (1979) reported that the
skull structure of juvenile V. dumerilii is similarly broad
as in adults, which is a trait hypothesised to facilitate
crab feeding. Considering that juveniles frequently hide
during daytime when nocturnal crabs are also hiding
(Yeo et al., 2008; Cota and Krebs, 2015), it would
be interesting to investigate their feeding strategy in
the wild under the hypothesis that they rarely, if ever,
engage in nocturnal activity.

Although V. dumerilii has been proposed to trade off
poor vision at night for more abundant crab prey (Cota
and Chan-Ard, 2008), the specific details of this strategy
remain unexamined. In both of our observations,
nocturnally active V. dumerilii frequently displayed
tongue-flicking behaviours. Therefore, when active
in the dark with limited visibility, we hypothesise that
highly developed olfactory system described in Pianka
et al., (2004) and Dakrory (2011) is the dominant
system exploited by monitor lizards for sensing. To
further examine this hypothesis, we recommend future
studies to assess the efficacy of olfactory-dominated
sensing in nocturnal locomotion of monitor lizards. To
date, there are also no published studies on eye structure
and visual system of V. dumerilii. The only similar
studies on monitor lizards have focused on two African/
Middle East species (V. griseus and V. exanthematicus)
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(Bhattacharjee, 1992; R61l and Horn, 1999). Despite the
proposal that different monitor species possess similar
cone-only eye structure with highly limited night vision
(Roll and Horn, 1999; Cota and Chan-Ard, 2008;
Rhind et al., 2013), we encourage future research to
explore the visual capabilities of more monitor species,
particularly V. dumerilii and V. glebopalma which have
been featured in multiple reports of nocturnal activity
(Cota and Chan-Ard, 2008; Rhind et al., 2013). Such
studies could clarify whether intrageneric variation
in eye structure exists within the genus Varanus and
significantly enhance our understanding of the unusual
nocturnal behaviours exhibited by these lizards.
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