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Caudal regeneration in the invasive Common Wall Lizard,
Podarcis muralis (Laurenti, 1768), in Ohio, USA, with a
report of a rare tail trifurcation
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Caudal autotomy is a strategy employed by numerous
lizard species as a predator avoidance mechanism
(Amold, 1984). Therefore, data on rates of caudal
autotomy in lizards can give insight into prey-predator
interactions. However, interpreting rates of caudal
autotomy can be convoluted. For example, tail loss can
be due to greater susceptibility to predation, varying
predator efficiency, or differing behaviours of the prey
species, which may allow escape through autotomy.
Additionally, predator avoidance strategies may differ
between sexes or among age classes, which further
complicates data interpretation (reviewed by Bateman
& Fleming, 2009).

Caudal autotomy is used by the Common Wall Lizard,
Podarcis muralis (Squamata: Lacertidae), adiurnal lizard
that originates in Europe. This species is a successful
global colonizer that has established populations across
the city of Cincinnati, Ohio, USA, over the past 70
years and was recently reported in Columbus, Ohio,
USA (Davis et al., 2021). In our ongoing research on
these populations, we have captured 500 unique lizards
(SVL range 30.5-75.2 mm) since 2020 in these Ohio
populations, 56.6% of which exhibited missing or
regenerated tails. All statistical analyses were conducted
in the Programming Language R (R Core Team, 2022).
To test the effect of body size on the probability of an
animal having a regenerated tail, we used a generalized
linear model, with binomial response and snout-vent
length as the predictor. Larger and therefore generally
older animals were more likely to have injured (missing
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or regenerated) tails (generalized linear model, estimate
+ SE: 0.054 + 0.011, Z = —4.81, p < 0.0001). This
observation is concordant with a similar pattern observed
in established populations of P. muralis on Vancouver
Island, Canada, where larger lizards were more likely to
exhibit regenerated tails (Allan et al., 2006). Among adult
animals (SVL > 50 mm, n = 424), the incidence of injured
tails did not differ between males and females (59.6%
of males vs. 60.2% of females; %> < 0.0001, p = 0.98).
This observation is counter to previous work on the
lizard Psommophilus dorsalis, whereby males in urban
habitats exhibited higher rates of tail loss compared to
females (Balakrishna et al., 2021). In the more recently
established and isolated population in Columbus,
significantly fewer adult individuals exhibited injured
tails (63.0% in Cincinnati vs. 21.9% in Columbus; > =
19.17, p <0.0001), suggesting that either this population
is under reduced predation threat or that tail autotomy
is a less effective predator-avoidance strategy (that is,
lizards being predated are eaten rather than escaping).

During the regeneration process, morphological
anomalies can appear, such as the observed polyfurcation
of the tail (Fig. 1). Tail bifurcation has been reported
in P. muralis across their native European range (e.g.,
Strijbosch, 1999; Pola and Koleska, 2017; Sorlin et al.,
2019; Fernandez-Fernandez, 2020); additionally, there
is a single report of a tail trifurcation in a P. muralis
individual from Croatia (Badiane, 2017). However,
outside their historic range, where both anti-predator
behaviours and physiological processes of regeneration
may have shifted due to novel selective pressures
(Balakrishna et al., 2021), there are no previous records
of tail bifurcation or trifurcation in populations of P.
muralis.

We have observed only one incidence of tail
bifurcation and one incidence of tail trifurcation in Ohio
populations of P. muralis (0.4% of the total sample),
suggesting that such abnormalities are especially rare.
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Figure 1. The trifurcated tail of a male Podarcis muralis, nicknamed “Mike Trison”, in Cincinnati, Ohio, USA on 12 June 2023.
Photo by Alyssa Head.

This value is comparable to the number of animals with
bifurcated tails reported from populations in the native
range in France (< 0.2%; Sorlin et al., 2019). Oddly,
both individuals we encountered were found on the
same day, 12 June 2023, in Cincinnati, Ohio, USA.
At 12:19 h, we caught an adult male (SVL 55.0 mm,
head length 16.7 mm; weight 6.9 g) that exhibited a
tail trifurcation at the caudal extremity (as opposed to
a pronounced tail split at the base of the tail; Fig. 1).
The individual appeared to be in good physical state
with no obvious injuries. The lizard was caught using a
looped filament at a site along a busy road characterized
by rocky walls behind mixed vegetation (39.0927°N,
84.5620°W, elevation 158 m). Later that afternoon, at
15:46 h, we caught an adult male (SVL 55.7 mm, head
length 15.0 mm, weight 5.3 g) with a bifurcated tail at
a nearby city park (39.0933°N, 84.5642°W, elevation
244 m). Again, this individual appeared to be in good
health. After processing the animals, both were released
at the location of initial capture. Almost nothing is
known about the effects of supernumerary tails; it is
possible the rare presence of supernumerary tails could
be a result of affected individuals being eliminated
from the population due to detrimental effects (Barr
et al., 2020). Alternatively, the specific conditions that
cause tail bi- or trifurcation could be rare (Henle and
Grimm-Seyfarth, 2020).
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