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Secret rendezvous and love bites: first report of
courtship behaviour in blue Malayan Coralsnakes,
Calliophis bivirgatus flaviceps (Cantor, 1839)

Ruirong Choo!, Lumin J.X. Ong', Maosheng Foo', Yu Xuan Lee!, Frederic Griesbaum?, and
Leshon Lee!*"

The mating systems of snakes encompasses a wide
spectrum of behaviours, including courtship rituals
using body movements and gestures (Walker and Ford,
1996; Duvall et al., 1992; Shine, 2003; Senter et al.,
2014; Kaiser et al., 2016; Kim, 2020) that involve male
combat (Greene and Mason, 2000), cloacal alignment
(Greene and Mason, 2000; Crowe-Riddell et al., 2021),
mating plugs, and mating balls (Kaiser et al., 2016;
Kim, 2020). For some taxa, little to nothing is known
because encounters are brief and difficult to observe,
particularly in cryptic or fossorial species that spend
most of their time underground (Shine, 2003; Willson
and Dorcas, 2004; Law et al., 2019; Angarita-Sierra and
Lopez-Hurtado, 2020; Matthias et al., 2021).

One such species is the Blue Malayan Coralsnake
a highly venomous
medically significant species (Tan et al., 2016; Yang
et al., 2016; Chanhome et al., 2017) with a large range
from southern Myanmar, Thailand, and Cambodia south
through Peninsular Malaysia and Singapore to Sumatra,
Borneo, and Java (Wallach et al., 2014). Calliophis
bivirgatus is also an ophiophagous snake that has been
recorded preying on reedsnakes (genus Calamaria),
kukrisnakes (e.g., Oligodon signatus), as well as its own
species in Singapore (Anonymous, 1988; Xu and Teo,
2013; Meija, 2014; Koh, 2020; Kamalakannan, 2023).
Despite being a conspicuous and common species
throughout its native range (IUCN Red List status Least
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Concern; Grismer and Chan-Ard, 2012), C. bivirgatus
is regarded as a threatened species in Singapore
(Thomas et al., 2024). Little is known about the mating
behaviour of C. bivirgatus or its reproduction. Available
information on the species’ reproduction includes
published accounts restricted to reports of a small clutch
size of one to three eggs (Das, 2010), and little-to-no
documentation of courtship behaviour, reproductive
timing, or mating ecology in wild populations.

Here, we report a previously undocumented courtship
ritual of C. bivirgatus flaviceps, which to the best of our
knowledge also represents the first-known courtship
observation for the genus Calliophis. We interpret the
observed “bite-adjust-release” as a courtship-associated
alignment tactic rather than aggressive or feeding-related
biting. We also outline future work for understanding
this behaviour in an ecological and evolutionary context.

On 20 December 2023, we spotted a pair of C.
bivirgatus flaviceps, each approximately 1.2 m in
total length, at a forest clearing at 10:57 h (1.3885°N,
103.8103°E; Fig. 1A) in Nee Soon Swamp Forest, a
patch of primary freshwater swamp forest in Singapore.
One individual was positioned on top of the other,
with its head resting along the dorsal surface of the
lower individual (Fig. 1B). When the lower individual
adjusted its position, the upper individual synchronised
its movements to match the contour of the other’s body
(Fig. 1C; video available here). The upper individual
made several attempts to maintain this mounted position

and achieve body alignment, but the lower individual’s
continuous movements repeatedly disrupted alignment
(Fig. 1C; see video). To facilitate alignment, the upper
individual repeatedly bit the other individual briefly,
repositioned, and released. These “bite-adjust-release”
sequences were rapid (approximately 1 s each) and
occurred repeatedly throughout the observation (Fig. 1D,
E; see video). The bitten individual showed no obvious
reaction, and no bite marks were discernible in the video.
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Figure 1. (A) Geographic location of Calliophis bivirgatus mating observation in Nee Soon Swamp Forest, central Singapore
(Map by Google Earth). (B) Initial observation of the C. bivirgatus pair with the upper (left) individual attempting to align with
the lower individual (right). (C) The upper individual is attempting to align with and mount the moving lower individual. (D, E)

The upper individual appears to briefly bite the lower individual.
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After 6 min of observation (at 11:03 h), the lower
individual moved off while the upper individual
retreated into the forest without further pursuit. No
aggressive behaviour or sudden movements were
observed. Copulation could not be confirmed because
hemipenial insertion was not observed.

Our observation documents a distinctive courtship-
associated alignment behaviour in C. bivirgatus, in
which the individual positioned above repeatedly
performed rapid “bite-adjust-release” actions while
attempting to maintain body alignment. As C. bivirgatus
is ophiophagous and reportedly cannibalistic, it is
important to distinguish courtship-associated biting
from feeding-related biting. The bites were brief,
closely coupled with repositioning, and did not
resemble prolonged clamping typical of feeding-related
bites in snakes. No obvious wounds were visible in the
video, and the bitten individual showed no discernible
defensive responses. Taken together, these features
support the interpretation that the bites function
primarily as a mechanical aid to maintain positioning
during a mating attempt rather than as restraint or injury.
As hemipenial insertion was not observed, successful
copulation cannot be confirmed. However, the mounted
positioning, coordinated movements, and repeated
alignment attempts suggest a reproductive context.

Biting during mating has been reported in several
snake taxa, often described as brief grasping or
“nibbling” that may assist in alignment and rarely
results in severe injury (Gillingham, 1974; Lewke,
1979; Sasa and Curtis, 2006). Our observation is
consistent with this general pattern, but represents, to
our knowledge, the first documentation of bite-assisted
alignment behaviour in Calliophis.

Close-contact reproductive interactions in snakes
are also likely mediated by chemical communication.
Pheromones are widely used for mate location and
assessment across snakes (Mason et al., 1989; Shine
and Mason, 2012; Apps et al., 2015), yet comparable
work remains limited for many elapids. Clarifying the
role of chemical cues in C. bivirgatus could help explain
how individuals maintain non-escalatory interactions
during courtship and how reproductive behaviours are
initiated in an ophiophagous lineage.

Although we do not interpret the present observation
as predatory,
documented in some snake species, indicating that
adult reproductive encounters can, albeit rarely, shift
to antagonistic outcomes (Glaudas and Fuento, 2022;
Major et al., 2023). For C. bivirgatus, additional
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observations will be needed before drawing any
inference about whether such outcomes occur, or under
what circumstances.

Future work could test whether bite-adjust-release
frequency correlates with the movement of the lower
individual, stability of alignment, and copulation
success. Controlled ex-situ trials would be particularly
useful for quantifying bite rate, bite placement, and
behavioural sequences leading to insertion. Comparative
observations across Calliophis and other elapids
will help determine whether bite-assisted alignment
is widespread within the group or lineage-specific.
If documented across multiple taxa, these courtship
characters could be coded as behavioural traits and
mapped onto a phylogeny to infer their evolutionary
origins and patterns of gain or loss within Elapidae.
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