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In herpetology, aberrant coloration is defined as a conspicu-
ous deviation from typical or expected coloration of the 

skin, scales, shells, and/or eyes (e.g., Bechtel 1995; McCardle 
2012; Borteiro et al. 2021). Aberrant coloration, seemingly 
rare within populations, has been recorded in numerous spe-
cies of reptiles, including snakes (e.g., Kolenda et al. 2017; 
Rivas et al. 2022; Sahu et al. 2022; Vyas 2023), lizards (e.g., 
Kolenda et al. 2017), alligators (e.g., Rainwater et al. 2020), 
and turtles (e.g., Marion et al. 1984; Devkota et al. 2020; 
Vittapu et al. 2022). 

Recessive alleles affect the enzymes involved in the syn-
theses of various integumentary pigments, leading to inherited 
abnormal or aberrant color variation (Bechtel 1995; Mahabal 
and Thakur 2014). Recorded aberrant colorations in reptiles 
include albinism, amelanism, hypomelanism, leucism, xan-
thism, axanthism, piebaldism, and melanism (e.g., Bechtel 
1995; Turner 2011; de Vosjoli et al. 2003; Borteiro et al. 

2021). Each of these describes a specific, departure from typi-
cal coloration, as well as the underlying genes (Bechtel 1995).

Most common chromatic aberrancies are those related to 
the production and distribution of melanin (a black-brown 
pigment), mainly in the form of amelanism, hypomelanism, 
and melanism (Borteiro et al. 2021; van Grouw 2021). 
Amelanism is caused by a lack of melanin in all or parts of 
the skin, including the eyes, whereas in hypomelanism, mela-
nin expression is diminished while maintaining pigmented 
eyes (Borteiro et al. 2021). Amelanistic individuals typically 
exhibit shades of yellow or gold, which are produced by xan-
thophores, cells containing an abundance of yellow pteridine 
pigments. In typically pigmented individuals, melanin cre-
ates darker pigments that interact with xanthophores to cre-
ate other darker colors. In contrast, melanism is an unusual 
darkening of normal pigmentation due to increased melanin 
(Bechtel 1995; Borteiro et al. 2021; van Grouw 2021).
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Figure 1. A typically pigmented Jalisco Mud Turtle (Kinosternon chimalhuaca) from Puerto Vallarta, Jalisco, Mexico: Anterodorsal view (A) and plastron 
(B). Photographs by Fabio G. Cupul Magaña.
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Coloration and patterns serve several functions in ani-
mals, including camouflage and disruptive coloration, mim-
icry, deliberate conspicuousness such as warning coloration, 
effective visual signals to conspecifics, usually for reproduc-
tion, sometimes to attract prey for feeding (e.g., Bechtel 1991; 
Kuriyama et al. 2020). Turtles typically exhibit cryptic col-
oration, and some authors (e.g., Devkota et al. 2020) have 
suggested that aberrant coloration is likely to represent a dis-
advantage for affected individuals.

In mud turtles (Kinosternidae) (the name is an allu-
sion to the aquatic habitats and bottom-dwelling behavior 
in these turtles; Iverson 1992), as in many other chelonians, 
habitat characteristics likely influence typical pigmentation 
(McGaugh 2008). In most kinosternids, coloration is quite 
cryptic in typical habitat. The carapace usually is pale gray, 
brown, olive, gray, orange or yellow, to almost black; skin 
is yellow, cream, or pale gray ventrally to gray, brown, or 
black dorsally; sides of the neck, head, and nasal scutes are 
frequently mottled, spotted, vermiculated, or reticulated; and 
bodies are sometimes marked with spots, circles, or lines. 
Although typical coloration is consistent in most species, col-

oration can vary widely between populations of some species 
(Legler and Vogt 2013).

One well-documented case of abnormal coloration in 
kinosternids was a xanthic juvenile Flattened Musk turtle 
(Sternotherus depressus), an Alabama (USA) endemic (Marion 
et al. 1984). Xanthism is typically expressed as a largely yel-
low-orange individual with normally pigmented eyes. Herein, 
we present three cases of aberrant coloration in kinosternids 
from the central Pacific Coast of Mexico. All descriptions of 
coloration follow Köhler’s (2012) guidelines.

The Jalisco Mud Turtle (Kinosternon chimalhuaca Berry, 
Seidel, and Iverson 1997) occurs in the lowlands of Jalisco 
and Colima, Mexico (Berry et al. 1997). This species typically 
has a brown, olive, or tan carapace (Leger and Vogt 2013; Fig. 
1A). The head is dark green to brown, with mottled bright 
yellow to orange-yellow or pale brown markings. Limbs and 
tail are brown dorsally and yellow ventrally, whereas the plas-
tron is yellow-brown with darker seams (Legler and Vogt 
2013; Fig. 1B). We encountered and photographed two indi-
viduals from the same population on 19 December 2019 (Fig. 
2A–C) and 13 July 2021 (Fig. 2D–E) in a semi-urban canal 

Figure 2. A hypomelanistic juvenile Jalisco Mud Turtle (Kinosternon chimalhuaca) (A–C) and a hypomelanistic subadult (D–E), both from the southern 
coast of Jalisco, Mexico. Photographs by José R. Garrido.
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on the southern coast of Jalisco (exact locations are withheld 
due to the risk of illegal collection; Garrido et al. 2021). The 
first was an unsexed juvenile with a carapace length (CL) 
of 77.84 mm; the second was a subadult male (CL = 90.94 
mm). Both differed dramatically in coloration and pattern 
when compared to a typical individual (Fig. 1). Central areas 
of the carapacial scutes of the juvenile were a light buff and 
surrounded by dark, fuzzy lines, marginals were substantially 
darker, and the ground color of the head and forelimbs was a 
pale sulphur yellow. The plastron bore the dark contact zones 
on annuli typical of kinosternids. Skin and nails were largely 
unpigmented, and a deep yellow on the top of the head faded 
to a more muted, smoky white on the underside of the neck, 
limbs, and anterior body. The subadult waw a golden color 
(dark-spectrum yellow), with radially striated patterns on the 
central and lateral scutes, dark contact zones, and mottled 
marginal scutes. The plastron also bore this radial striation, 
with pigment distributed smoothly across annuli, except for 
the innermost natal rings. As in the juvenile, skin and nails 
were largely unpigmented and were a pale smoky white on 
the head, limbs, and body. Both individuals lacked the mot-
tling that is characteristic of this species and had dark eyes 
and bright white irises. The color variations, skin tones, and 
bright irises aligned with hypomelanism (Turner 2011).

The Mexican Mud Turtle (Kinosternon integrum Le 
Conte 1854) is widely distributed across the central and 
southern portions of the Mexican Plateau from Sonora to 
Oaxaca (Iverson et al. 1998; Legler and Vogt 2013). This 
species usually exhibits a carapace color ranging from olive-
green to dark brown, whereas the plastron is yellow to yellow-
orange. The limbs, tail, and head are typically dark brown 
(Legler and Vogt 2013; Loc-Barragán 2017; Fig. 3A). On 
28 August 2020, we examined and photographed a captive 
male K. integrum (CL = 78.87 mm) that had been collected 
in Compostela, Nayarit. It had dark eyes, whitish lime-green 

coloration on the central, lateral, and marginal scutes of the 
carapace, drab-gray margins on the central and lateral scutes, 
and dark neutral gray margins on the lateral scutes. The head 
and neck bore a mottled whitish lime-green pattern, and the 
limbs and anterior body was a light venetian blue hue. This 
aberrant coloration observed likely represents hypomelanism 
(Fig. 3B). Both diet and substrate can influence turtle color-
ation in captivity, which could have triggered the observed 
color pattern (Rowe et al. 2006; McGaugh 2008; Steffen et 
al. 2021). However, this specimen had been in captivity for 
15 years and, although environmental conditions can affect 
color patterns, the keepers noted that the yellow coloration 
was present when the turtle was first collected.

The Vallarta Mud Turtle (Kinosternon vogti López-Luna 
et al. 2018) has been recorded in the Ameca River Valley 
between Nayarit and Jalisco (López-Luna et al. 2018; Cupul-
Magaña et al. 2022). This species exhibits sexual color dimor-
phism, with males possessing a yellow rostral shield. Typical 
coloration consists of a brown-olive carapace, yellow-orange 
plastron, brown head, and limbs and tail that are brown above 
and a light reddish-brown below (López-Luna et al. 2018; 
Fig. 4A). On 23 March 2021, we observed and photographed 
a female (CL = 83.00 mm; only 5 mm below minimal repro-
ductive size reported for the species; Rosales-Martínez et al. 
2022) in a natural habitat dominated by tropical subdecidu-
ous forest in a suburban area of Puerto Vallarta. The eyes were 
dark, the carapace grayish-olive with the external margins of 
marginal scutes chamois, and the body a medium green to 
strong yellowish-green (Fig. 4B). This hyperpigmentation 
was congruent with melanism.

Our observations represent the first documented cases of 
hypomelanism in K. chimalhuaca and K. integrum and mela-
nism in K. vogti. Melanism is a low-frequency condition in 
other kinosternids. For example, 18.9% of male and 11.1% 
of female Sonoran Mud Turtles (K. sonoriense) in popula-

Figure 3. A typically pigmented Mexican Mud Turtle (Kinosternon integrum) (A) and a hypomenalistic individual from Compostela, Nayarit, Mexico (B). 
Photographs by Andrés Alexander Gutiérrez Amaral (A) and Nadin E. López-González (B).
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tions of central and southern Arizona streams exhibited some 
degree of plastral melanism (Hulse 1976). In Red-eared 
Sliders (Trachemys scripta elegans), the frequency and extent 
of melanism varies between populations, but the onset of this 
condition is coincident with population-specific female size at 
maturity (as observed in K. vogti) and maximum claw-length 
development (an androgen-dependent phenomenon), sug-
gesting that those two factors are interlinked and indicative of 
a hormonal basis for melanism (Lovich et al. 1990).

Hypomelanism might be more widespread in the affected 
species than has been reported; however, such individuals 
likely experience higher predation rates (accentuated by the 
contrast of colors between turtles and their natural environ-
ment) or increased susceptibility to ultraviolet radiation (and 
increasing susceptibility to diseases) than normally pigmented 
individuals (Adkins et al. 2003; Virens et al. 2017; Devkota 
et al. 2021; Mora et al. 2022), resulting in reduced survival, 
which would decrease the prevalence of these phenotypes 
(Virens et al. 2017). However, we cannot rule out the pos-
sibility that hypomelanism does not affect the species, because 
turtles of all sizes have an algal and silt coating on the shell and 
skin that tends to conceal paler colors, and the benthic habit 
could afford some protection from terrestrial predators that 
rely primarily on vision to detect prey (Turner 2011). More 
field observations are needed to obtain conclusive results.
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