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Third case of tail bifurcation in Cope’s Mabuya,
Notomabuya frenata (Cope, 1863), in Mato Grosso do Sul,
Brazil

Nelson R. de Albuquerque'’, Luciana M. Valério?, and Roullien H. Martins'

Several animals have the ability to detach part of their
body as a predator-escape strategy. This behaviour
is common among groups of both invertebrates and
vertebrates (Maginnis, 2006; Fleming et al., 2007,
Emberts et al., 2019). Among reptiles, a multitude of
lizards, some snakes, and the tuatara are capable of
breaking their tails (e.g., Hickman, 1960; Bustard, 1968;
Greene, 1973; Broadley, 1987; Cooper and Alfieri,
1993; Seligmann et al., 2008; Hoogmoed and Avila-
Pires, 2011; Costa et al., 2014). When this happens,
two types of breaks can be distinguished (Savage and
Slowinski, 1996): autotomy (intravertebral breakage
and regeneration of the lost part) and pseudo-autotomy
(intervertebral breakage without regeneration).

Recently, a series of publications has brought
significant advances in the study of tail furcations in
lizards (e.g., Arango-Lozano and Patifio-Siro, 2020;
Biilbiil and Sarikurt, 2022; Cazanove et al., 2023; Baum
and Kaiser, 2024; Liang et al., 2024; Albuquerque et
al., 2025). We highlight the contribution of Baum and
Kaiser (2024), who provided an updated list of all
available data on tail furcation in lizards. These authors
also listed the species and the type(s) of furcations (e.g.,
bifurcations, duplications, trifurcations) found within
lizard families. Later, Baum et al. (2024) reported the
first case of a tail bifurcation for the family Xantusiidae
and Albuquerque et al. (2025) published the first case of
tail duplication in the teiid Salvator merianae, bringing
the total number of known lizard specimens with a
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forked tail to 543 and the total number of known lizard
species with a forked tail to 251 (and not 252 as cited by
Albuquerque et al., 2025).

Among the species listed by Baum and Kaiser (2024)
was the report by Vrcibradic and Niemeyer (2013) of
two cases of bifurcation and one case of trifurcation
in the tails of three specimens of Cope's Mabuya
(Notomabuya frenata) collected in Valinhos, Sao Paulo
State, Brazil. Herein, we present a new case of tail
furcation in N. frenata, with information on its external
morphology. Following the terminology proposed by
Henle and Grimm-Seyfarth (2020), since the split in
this individual occurred distal to the mid-length of the
longest point of the tail, we describe this as a bifurcation.

The specimen has been deposited in the Colegdo
Zoologica de Vertebrados of the Universidade Federal
de Mato Grosso do Sul (ZUFMS-REP 05341). It was
collected on 10 January 2024 at Fazenda Anahi, Porto
Murtinho, Mato Grosso do Sul, Brazil (21.6465°S,
57.7354°W; WGS 84). We measured head length (from
the quadrate-articular jaw joint to the tip of the snout),
snout length (from the tip of snout to the anterior margin
of the orbit), snout-vent length (SVL), tail length
(TL) (from the cloacal scale to the point of furcation),
and the length of each regenerated tail. We made all
measurements to the nearest 0.1 mm using digital
callipers except SVL and TL, which we made with a
flexible ruler to the nearest 1 mm. We determined the sex
of specimen based on the presence-absence of hemipenes
verified through a ventral incision at the base of the tail.

The specimen is a female with head length of 16.9
mm (27.1% of SVL), snout length 6.1 mm, SVL 62
mm, TL 35 mm (55.9% of SVL) plus 2.8 mm/8.5 mm
to the tip of right/left tail, respectively (Fig. 1A, B).
Each regenerated tail ends in a rounded, scaleless, blunt
tip (Fig. 1C, D). The longest regenerated tail is 13.5%
of SVL. ZUFMS-REP 05341 is the third case of tail
bifurcation in V. frenata.
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Figure 1. Notomabuya frenata (ZUFMS-REP 05341) with a bifurcated tail from Mato Grosso do Sul, Brazil. (A) Dorsal and
(B) ventral views. (C) Right and (D) left views of the tail. Note that each regenerated tail ends in a rounded, scaleless, blunt tip.
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Tail furcation in lizards, although relatively common,
can have important biological implications. Such
anomalies are typically associated with previous
autotomy events, where the regeneration process
deviates from the typical pattern, leading to abnormal
morphologies like bifurcations or trifurcations (e.g.,
Koleska and Jablonski, 2015; Cotoras and Vidal, 2023;
Liang et al., 2024). These atypical regenerations may
compromise the tail’s original functionality, reducing
its effectiveness in predator escape due to altered
movement or breakage dynamics (e.g., Hsieh et al.,
2016; Barr et al., 2020). Additionally, maintaining and
regenerating multiple tail tips can increase energetic
costs, which may impact growth, reproduction, or
survival (Doughty et al., 2003; Barr et al., 2021). Thus,
while regenerative capacity offers survival advantages,
aberrant tail morphologies may impose physiological
and ecological trade-offs, which should be addressed in
future studies.
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