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Biofluorescence in the Sri Lankan House
Gecko (Hemidactylus parvimaculatus)

In just the last five years, biofluorescence
has been recorded in a growing number of
reptiles (Gruber & Sparks 2015, Protzel et al.
2018, 2021, Sloggett 2018, Jeng 2019, Seiko &
Terai 2019, Eto 2020, Top et al. 2020). In
lizards, ultraviolet-induced visible fluorescence
is known to occur in several genera of
chameleons (Protzel et al. 2018) as well as the
nocturnal gekkonids Pachydactylus rangei
(Protzel et al. 2021), Cyrtodactylus
guadrivirgatus (Sloggett 2018), C. baluensis
(Jeng 2019) and Chondrodactylus bibronii (Top
et al. 2020). Under ultraviolet (UV) light, these
gekkonids display varying degrees of bone-
based fluorescence of the anterior skull and
various skeletal elements including the vertebral
column, limb bones, pelvis, lower jaw and toe
articulations (Sloggett 2018, Jeng 2019, Top et
al. 2020, Protzel et al. 2021). In P. rangei,
fluorescence also occurs in the iridophores of the
skin (Protzel et al. 2021). With more than 1,300
extant species recognized within the Gekkonidae
(Uetz et al. 2020) including many with similar
morphologies, body sizes, ecologies and habits
as these biofluorescent species, this research
prompted investigation of whether UV-induced
fluorescence occurs in additional taxa within this
family.

The genus Hemidactylus is comprised of
more than 160 species (Uetz et al. 2020) of
small nocturnal geckos that are endemic to
tropical and subtropical environments of the Old
World (Carranza & Arnold 2006). Aided by
various anthropogenic activities, several species
have also appreciably expanded their
distributions and become naturalized in many
new parts of the world (Lever 2003, Kraus
2009). Aptly known as “house geckos”, these
species  frequently inhabit  anthropogenic
environments, favoring the exteriors of buildings
and other man-made structures where they
congregate around lights at night to hunt insects
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(Perry & Fisher 2006). Although many
biological aspects of the group have been
studied, as far as | could determine,
investigations  into  the  potential  for
biofluorescence in Hemidactylus have not been
carried out to date.

Similar in body size, coloration and ecology
to many of its congeners, H. parvimaculatus is
naturally distributed in Southern Asia including
extreme southern India, Sri Lanka and some
adjacent island groups (Wickramasinghe &
Somaweera 2003, Bauer et al. 2010b) where it
occurs in forests, rock outcroppings, cultivated
lands and anthropogenic environments (de Silva
et al. 2000, Karunarathna & Amarasinghe 2010,
2011). Additionally, introduced populations of
H. parvimaculatus have become established in
Bangkok, Thailand (Cota & Hakim 2011), the
southeastern United States (Heckard et al. 2013,
Pellecchia et al. 2019), and the Australian
external territory of the Cocos (Keeling) Islands
(Wilson & Swan 2021). In August 2020, twelve
specimens of H. parvimaculatus from an
introduced population in  Belle Chasse,
Louisiana, USA (9.85832°N, 89.99059°W;
WGS 84; see Pellecchia et al. 2019) were
collected from the brick exterior walls of a
private residence and examined for evidence of
biofluorescence. Subjects represented both sexes
and all age classes (juveniles, subadults, adults)
and ranged in snout-vent length from 23 to 51
mm. In a dark room, each specimen was tested
for fluorescence by shining a 3-watt, 365 nm
LED UV torch (model UV301D; Shenzhen
LIGHTFE Lighting Co., Ltd., Shenzhen, China)
over its body while in hand from a distance of
~50 cm.

All  examined specimens fluoresced a
brilliant blueish color under 365 nm UV light.
Putative bone-based fluorescence was visible in
most of the skull, the vertebral column, limb
bones, elbow and knee joints, and toe
articulations (Fig. 1A1-2). Ventrally, the lower
jaw also fluoresced vividly (Fig. 1B1-2). No
appreciable differences were observed in the
color, intensity or distribution of fluorescence
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between sexes, but smaller individuals exhibited
a greater overall intensity of fluorescence than
subadults and adults (Fig. 1C1-2). An additional
twenty H. parvimaculatus representing all age
classes fluoresced brilliantly when spotlighted
on the exterior brick walls of the residence with
the same UV torch from a distance of ~100 cm.

These findings represent the first record of
UV-induced visible fluorescence in the genus
Hemidactylus as well as the first case of
biofluorescence in a South Asian gecko. Since
many other species of Hemidactylus have body
sizes, coloration, ecologies and habits similar to
H. parvimaculatus including H. turcicus, which
has also been observed to fluoresce under UV
light (RWM, pers. obs.), fluorescence may be
present at least to some extent in all members of
the genus. From a much broader perspective,
similar  patterns of putative bone-based
fluorescence now documented in several
disparate gecko genera (Sloggett 2018, Jeng
2019, Top et al. 2020, Protzel et al. 2021, this
study) suggests that bone-based biofluorescence
may be widespread in the Gekkonidae. Further
research including an extensive sampling of taxa
is needed to shed light on just how common this
phenomenon is in the group as well as provide
clues for understanding its origins and evolution.

It is unclear what the ecological relevance of
fluorescence may be for H. parvimaculatus.
Similar fluorescent emission patterns observed
in Chondrodactylus bibronii and Cyrtodactylus
guadrivirgatus have been anecdotally attributed
to intraspecific communicative  signaling
(Sloggett 2018, Top et al. 2020), where
increased conspicuousness via fluorescence
could make it easier for conspecifics to locate
one another at night or in low visible light
environments where the proportion of shorter
wavelength ambient light, including UV
radiation, is greatest (Lythgoe 1979). At the
same time, increased conspicuousness from
fluorescence could also increase the risk of
predation by species that are visually sensitive to
UV-fluorescent tissues. On the other hand, it is
also quite possible that bone-based fluorescence
in geckos is merely coincidental and an artifact
of the inherent fluorescent properties of bone
tissue (Bachman & Ellis 1965) that happens to
be visible through the thin and semi-translucent
skin of smaller lizard species under strong UV
light. Behavioral studies can help determine
what role, if any, biofluorescence may play in
the ecology of these species.

Finally, the discovery of fluorescence in
Hemidactylus  parvimaculatus may  offer
opportunities to develop more effective
techniques for surveying this species and other
congeners in the field. In particular, UV light
could be wuseful for spotting biofluorescent
geckos on dark, mottled or textured backgrounds
in anthropogenic environments such as the
exterior walls of buildings where obtaining
accurate population size estimates at night can
be challenging (e.g. Lardner et al. 2015). A pilot
study to evaluate the effectiveness of UV-
emitting LED torches to spotlight for H.
parvimaculatus around buildings at night is
currently planned for the grounds of Audubon
Zoo, where the species was first recorded in the
United States (Heckard et al. 2013). In addition
to anthropogenic structures, cursory tests of this
technique in more vegetated landscapes have
also shown efficacy in spotlighting H.
parvimaculatus on vegetation at night,
suggesting an even broader potential application
of this technique for field surveys.
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Figure 1. Putative bone-based UV fluorescence in Hemidactylus parvimaculatus: (A) an adult, (B) a sub-adult
(note the lower jaw and rear limb bones), and (C) comparison between adult (left) and juvenile (right)
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