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Anomalies in turtle shells are well documented (e.g., 
Palis and Kasson 2025; Sonmez et al. 2026). Kyphosis 

and lordosis are problems related to the vertebral column; 
kyphosis is the extrusion of the vertebral column (Iverson 
2025), whereas lordosis is characterized by the intrusion of 
the vertebral column (Mitchell 2014). Kyphosis in freshwater 
turtles has been documented in several species, including 
Chrysemys picta (Moldowan et al. 2015), Graptemys versa 
(Franklin 2021), Actinemys pallida (Valdez-Villavicencio 
et al. 2024), and Nilssonia hurum (Mohalik et al. 2025), 
whereas lordosis has been reported less frequently (e.g., 
Selman 2019; Valdeón et al. 2020). We herein describe an 
instance of putative lordosis in a European Pond Turtle (Emys 
orbicularis).

On 17 March 2026 during a herpetological monitoring 
study, a juvenile European Pond Turtle observed while 
basking on a log in Las Medulas, Leon Province, Spain 
(42.45920, -6.77714), exhibited an anomalous carapace 
shape resembling lordosis (Fig. 1). A concave deformity was 

evident in the middle of the shell, although at least aquatic 
locomotion appeared not to have been affected as the juvenile 
successfully swam away after being disturbed.

Carapacial anomalies such as supernumerary scutes 
(Ayres-Fernández and Cordero-Rivera 2004; Kosik et al. 
2013) are quite common in European Pond Turtles but 
kyphosis and lordosis are rarely reported (Valdeón et al. 
2020). Causes are unknown, but several hypotheses have 
been advanced to elucidate the etiology of shell abnormalities, 
with the majority of such cases associated with complications 
that occur during embryonic or early juvenile phases of 
development (e.g., Zimm et al. 2017; Langer et al. 2020) 
and attributed to factors including improper incubation 
conditions (e.g., excessively low or high temperatures 
and insufficient relative humidity) (Cordero et al. 2023). 
However, environmental pollutants also have been implicated 
as possible contributing factors (Mendoçal et al. 2016; 
Cortés-Gómez et al. 2018). Further studies will be necessary 
to determine whether the presence of shell anomalies in 
European Pond Turtle populations are indicative of a broader 
pattern and whether they are attributable to environmental or 
developmental causes.
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Figure 1. Juvenile European Pond Turtle (Emys orbicularis) with an 
abnormal carapace shape resembling lordosis. Photograph by Cesar Ayres.

https://doi.org/10.1016/j.marpolbul.2018.02.020
https://doi.org/10.1016/j.marpolbul.2018.02.020
https://doi.org/10.2744/CCB-1655.1
https://doi.org/10.2744/CCB-1655.1
mailto:galicia@herpetologica.org


AYRES 	 REPTILES & AMPHIBIANS  •  33: e25286  •  2026

2

Langer, S.V., C.M. Kapron, and C.M. Davy. 2020. Abnormal persistence of 
the chorioallantoic membrane is associated with severe developmental 
abnormalities in freshwater turtles. Canadian Journal of Zoology 98: 229235. 
https://doi.org/10.1139/cjz-2019-0169.

Mendoçal, J., L.G. Vieiral, S.A.C. Valdes, and A.L.Q. Santos. 2016. Effects 
of the exposure to atrazine and glyphosate throughout incubation on 
bone development of Podocnemis expansa (Testudines, Podocnemididae). 
International Journal of Pure and Applied Zoology 4: 142–148. https://doi.
org/10.1016/j.ecoenv.2019.109400.

Mitchell, J.C. 2014. Chrysemys picta picta (Eastern Painted Turtle). Lordosis. 
Herpetological Review 45: 311.

Mohalik, R.K., S. Ray, R. Satrusallya, P.G. Sethy, and P.P. Mohapatra. 2025. First 
report of kyphosis in Nilssonia hurum (Gray, 1831) (Reptilia: Testudines: 
Trionychidae) in India with notes on the morphology of a juvenile. National 
Academy Science Letters 48: 1–4. https://doi.org/10.1007/s40009-025-
01832-x.

Moldowan, P.D., M.G. Keevil, N. Koper, R.J. Brooks, and J.D. Litzgus, 2015. 
Growth, sexual maturity, and reproduction of a female midland painted turtle 
(Chrysemys picta marginata) afflicted with kyphosis. Chelonian Conservation 
and Biology 14: 157–160. https://doi.org/10.2744/CCB-1147.1.

Palis, J.G. and M.A. Kasson. 2025. Shell Anomalies in an Eastern Box Turtle 
(Terrapene carolina). Bulletin of the Chicago Herpetological Society 60: 121–
123. https://doi.org/10.1101/2025.06.23.66`054v1.

Selman, W. 2019. Malaclemys terrapin (Diamond-backed Terrapin). Kyphosis and 
lordosis. Herpetological Review 50: 774–775.

Sönmez, B., C. Aymak, U.A. Hasan, and R.S. Ergene Üzdiyen. 2026. Non-modal 
scutes patterns in the green turtle hatchlings: a possible effect of clutch 
mass on the frequency. Zoological Studies 65: 23. https://doi.org/10.6620/
ZS.2026.65-23.

Valdeón, A., C. Ayres, V. Rada, A. Bañeres, and A. Martínez-Silvestre. 2020. First 
case of lordosis in a wild-caught European pond turtle (Emys orbicularis). 
North-Western Journal of Zoology 16: 242–244.

Valdez-Villavicencio, J.H., B.E. León-Serrano, and A. Peralta-García. 2024. 
Kyphosis in the pond turtle Actinemys pallida (Emydidae) from Baja 
California, Mexico. Cifosis en la tortuga de poza Actinemys pallida (Emydidae) 
de Baja California, México. Revista Latinoamericana de Herpetología 7: e866 
(33–36). https://doi.org/10.22201/fc.25942158e.2024.1.866.

Zimm, R., B.P. Bentley, J. Wyneken, and J.E. Moustakas-Verho. 2017. Environmental 
causation of turtle scute anomalies in ovo and in silico. Integrative and 
Comparative Biology 57: 1303–1311. https://doi.org/10.1093/icb/icx066.

https://doi.org/10.1139/cjz-2019-0169?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1016/j.ecoenv.2019.109400
https://doi.org/10.1007/s40009-025-01832-x
https://doi.org/10.1007/s40009-025-01832-x

