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Although suffered from many evolutionary disadvantages,
asexual species benefit from their high efficiency to build
clonal populations in a novel habitat. Here we report that a
parthenogenetic mourning gecko Lepidodactylus lugubris
continuously laid 12 clutches within two years. The egg-
laying period lasted from mid-April to late October, and the
egg-laying interval ranged between 24 and 73 days with a
mean of 34.4 days. Referring to this fecundity, a female
gecko could reproduce up to 24 clonal female offspring
every year, and expand the population size in an efficient
way much faster than most bisexual species. The intensive
and efficient egg-laying tempo, associated with the
parthenogenetic breeding mode, are crucial factors which
facilitated their successful colonisation into many islands.
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rom a long-term aspect, parthenogenetic species

were regarded as an evolutionary deadend (Burt,
2000; Barraclough et al., 2003). Asexual species usually
suffered from many disadvantages such as losing the
opportunity of recombination, lack of the ability to
adapt fluctuating environment and accumulation of
deleterious mutations (Normark et al., 2003; Otto,
2009). However, asexual species are free from the “cost
of sex” (Maynard Smith, 1971; Lehtonen et al., 2012).
In addition to the advantages of saving time and energy
in courtship behaviours, a straightforward benefit is the
two-fold breeding efficiency because only daughters
are produced. This advantage facilitates their clonal
colonisation to new environments, especially on the
islands (Baker, 1955; Cuellar, 1977; Ineich, 1999).

The mourning gecko Lepidodactylus lugubris
(Duméril & Bibron, 1836) is the most well-known
parthenogenetic Squamata which has increasingly
expanded its range during the last century. This gecko
was deduced to have a hybrid origin, while the central
Micronesia is where two putative parental species
overlap their distributional ranges (Radtkey et al., 1995;
Ineich, 1999; Karin et al., 2021). It has been reported
from multiple tropical and subtropical countries; most

Figure 1. The mourning gecko Lepidodactylus lugubris
collected from Guishan Island in this study, photographed
in 2021.

of which were colonised in recent years. For example,
the species has reached several central and south
American countries (Nania et al., 2020) during the
last decades, established new invasive populations in
Thailand (Lapwong & Juthong, 2018), and is continuing
to spread (Hoogmoed & Avila-Pires, 2015). In the
islands off the coast of east Asia (except the endemic
populations on Daito islands), populations of L. lugubris
occurred after WWII, including islands of Taiwan,
Ryukyu and adjacent islets (Yamashiro et al., 2000; Ota
et al., 2004; Lee et al., 2019).

The breeding ecology of L. lugubris has been studied
in different aspects. For example, Brown & Murphy-
Walker (1996), Yamashira & Ota (1998) and Roll & von
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Figure 2. Month and date of the thirteen clutches produced by a young captive mourning gecko Lepidodactylus lugubris
from 2020-2022. The green bars indicate the potential breeding season in Taiwan, and the question marks indicate that
the date of the clutch were not confirmed. The gecko died of dystocia (egg-binding) on the last clutch on 15 April 2022.

Diring (2008) reported the rare cases of sterile males
in this species. Brown & Sakai (1988) compared the
impact of social experience on egg development; and
Brown & O'Brien (1993) further compared the growth
rate and fecundity of dominant versus subordinate
females. The hatching success was evaluated under
the influence of temperature and salty water (Brown
& Duffy, 1992; Ota, 1994). In recent years, this gecko is
further applied as a model species which contributes to
a variety of fields of embryological research, including
developmental morphology, sexual development
or clutch size variation (Griffing et al., 2019a; 2019b;
Sakai, 2021). However, most of these experiments were
conducted in Hawaii or Okinawa, and their fecundity in
other subtropical regions has never been studied.

Here we report a case of a captive mourning gecko
which laid 12 clutches (24 eggs) within 2 years. This
record helps to roughly estimate the fecundity of
this parthenogenetic species under a subtropical
environment.The young L. lugubris (snout-vent length
= 24.6 mm; Fig. 1) was collected on 14 July 2019 from
Guishan island (24.84167 N, 121.95315 E) (research
permission No. 1110072285). Based on measurements
from Brown & O’Brien (1993), the mean snout-vent
length of newly hatched L. lugubris is 18.7 mm, and the
growth rate is 3 mm per month in the first two months.
Therefore, the gecko was deduced to be less than two
months old which was hatched during middle to late
May of 2019.

The individual was transferred to the laboratory
in National Taiwan Normal University (25.00678 N,
121.53564 E) in Taipei and was kept in an acrylic
enclosure (30 x 15 x 20 cm). The floor of the enclosure
was covered with 2 cm of humic soil mixed with coco
chip and coco fibre, and a pottery pot was provided
as shelter. Because we did not use an air conditioner
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in the enclosure which housed the gecko, the room
temperature and humidity were identical to the
outdoor ambient environment with light and dark cycles
following natural conditions. The climate of Taipei City
(the captive site) and Guishan Island (the collection
site) represented congruent temperature fluctuation
(open data from the Central Weather Bureau, Taiwan;
2019-2022). In the breeding season, four to five newly
hatched crickets Gryllus bimaculatus or cockroaches
Shelfordella lateralis (mean mass = 0.0218 g each)
were consumed every day, with calcium and vitamins
provided once a week. Collection and husbandry of
the gecko was approved by Institutional Animal Care
and Use Committee (IACUC) of National Taiwan Normal
University (license No. 110038).

The individual reached sexual maturity (> 40 mm
snout-vent length) in spring of 2020 and laid the first
and second clutches (both 2 eggs) in May and June,
respectively. Since July, we started to record the
precise egg-laying date. During 2020-2021, it produced
12 clutches (Fig. 2); 6 clutches per year and 2 eggs
per clutch. Under the climate of Taipei, the egg-laying
period lasted from mid-April to late October, only in
months when the mean temperature was higher than
22.4 °C. The egg-laying interval (N = 7) ranged between
24 and 73 days, with a mean of 34.4 days. Among these
eggs, two clutches hatched in 2020, but others failed
because we did not maintain enough moisture in the
enclosure. On 15 April 2022 the gecko died during its
13th clutch from dystocia (egg-binding).

As a member of Gekkonidae, L. lugubris exhibits an
invariant clutch size (ICS): usually two eggs are laid in
each clutch (occasionally one in some cases), which
is a common phenomenon in the Gekkonidae, Anolis
spp., some skinks and some Takydromus lizards (Kluge,
1967; Andrews & Rand, 1974; Shine & Greer, 1991; Vitt



Intensive and efficient egg-laying tempo of the parthenogenesis mourning gecko

& Caldwell, 2014; Lin et al., 2020). In these cases, the
lizards could compensate their fitness by producing
repetitive and continuous clutches, as shown from this
gecko.

Based on records in Hawaii, the time for egg
development (the period from eggs > 1 mm to the egg-
laying day) was usually 25-26 days (Brown & Sakai,
1988). However, the inter-clutch interval was more
than 40 days (Brown & O'Brien, 1993). In this study, we
did not record the egg development period; whereas
the inter-clutch interval could be as short as 24 days,
and more frequently to be 27 to 28 days (N = 4).
Compared to Hawaii, the climate of northern Taiwan
represents a much higher temperature oscillation
among seasons, i.e. a hotter temperature in summers
(mean maximum temperature 34 °C vs. 30 °C in July),
and a cooler temperature in winters (mean minimum
temperature 14 °C vs. 20 °C in January) (data source:
https://tw.weatherspark.com/). In two previous
works, Ota (1994) and Sakai (2016) indicated the
temperature limitation of egg development in cooler
climate condition. This might explain why the mourning
gecko in Taiwan was not able to breed all year round.
We suspect that the high seasonal variation in Taiwan
might shrink the breeding season of the gecko, and
the higher temperature in summer may accelerate the
development of the eggs in the females’ body.

Because L. lugubris could reach reproductive age in
the second year (Brown & O'Brien, 1993; this study),
they have the potential to build a clonal population soon
after they arrive in a new habitat. In order to provide a
simplified speculation on how fecund a parthenogenetic
gecko could be, we estimated the upper bound of the
gecko (although it could not be reached in a realistic
situation). Assuming the most extreme situation that
all the eggs successfully hatched and all offspring
successfully survived, two females could expand the
population size to 26 in the second year, and reach 338
in the third year. At the same time, a pair of bisexual
gecko with the same fecundity (6 clutches per year)
could only reach the population size of 98; only half of
them are females if the sex ratio of the species is 1:1.

As one of several fastest spreading geckos in the
world, the occurrence of L. lugubris in many tropical
and subtropical regions seems inevitable. We conclude
that the intensive and efficient egg-laying tempo,
associated with the parthenogenetic breeding mode,
have facilitated the colonisation of this gecko in many
tropical and subtropical islands. Although suffered from
many disadvantages under a long-term evolutionary
aspect, the asexual breeding system has undoubtedly
acquired advantages in this age with frequent human-
mediated dispersal events.
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