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mong the most frequent chromatic anomalies in amphib-

ians is ocular heterochromia, a condition characterized by
variations in the pigmentation of the iris, which can manifest
unilaterally (i.e., affecting one eye) or bilaterally (i.e., affect-
ing both eyes) (Gladstone 1969). When the color variation is
restricted to a portion of the iris, it is classified as sectoral het-
erochromia, whereas the presence of a peripupillary pigmented
ring with a different hue than the rest of the iris is termed
central heterochromia (Tomar et al. 2018; Silva et al. 2021).

In amphibians, abnormal black pigmentation of the iris,
often described as “black-eyed,” is considered a subcategory
of heterochromia (Rivera et al., 2001; Henle et al. 2017).
Following an exhaustive literature review, as of December
2025, only three cases of unilateral heterochromia had been
documented in Mexican amphibians like Agalychnis taylori
(Herndndez Vizquez et al. 2023), Lithobates forreri (Monroy-
Vilchis et al. 2015), and T7iprion spinosus (de la Luz and
Visquez Cruz 2021).

At 1305 h on 22 October 2024, we observed two
Mountain Treefrogs (Dryophytes eximius) in the Sierra
Morelos Park Protected Natural Area, Municipality of
Toluca, Estado de México, México (19.314167, -99.698889;
elev. 2,734 m asl). The habitat consisted of subalpine grass-
land with small bodies of water and trees of the genera Pirnus,
Quercus, and Eucalyptus. Both frogs exhibited black pigmen-
tation in the right eye, with variations in extent: one displayed
complete coloration (Fig. 1A), whereas the other showed
partial coloration (i.e., sectoral heterochromia; Fig. 1B). We
encountered a third individual at 0800 h on 13 May 2025
in San Mateo Atarasquillo, Municipality of Lerma, Estado
de México, México (19.320833, -99.479445; elev. 2,569 m
asl). This individual, found resting on a concrete block in a
shaded, humid area, exhibited bilateral black pigmentation in
both eyes (Fig. 1C).

The black-eyed anomaly is generally attributed to the
absence of a bright iris due to a lack of iridophores, reduced

Figure 1. Mountain Treefrogs (Dryaphytes eximius) from the Estado de México, México, exhibiting ocular pigmentation anomalies: Complete unilateral
heterochromia (right eye, dorsal view) (left), partial unilateral heterochromia (right eye) (center), and bilateral black pigmentation (both eyes) (right).
Photographs by Liliana Gutiérrez Tovar and Irving Yahan Rojas Velasco.
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xanthophores, and a predominance of melanophores (Dubois
1976; Richards and Nace 1983). In amphibians, this condi-
tion, whether unilateral or bilateral, usually is associated with
a recessive mutation (Vershinin 2004).

Although the exact causes of these anomalies remain
unclear, and their population-level effects cannot yet be deter-
mined (Souza et al. 2021), previous studies have documented
that pesticides and agrochemicals can induce chromatic alter-
ations in various organisms, including amphibians (Noriega
and Hayes 2000; Kumari and Sinha 2009; Lifshitz and St.
Clair 2016). Since we were unable to identify the specific ori-
gin of the observed ocular anomalies, future research should
address causal mechanisms (i.e., genetic, environmental, or
both), the potential impact on individual fitness and popula-
tion dynamics, and mitigation strategies, should the anoma-
lies prove to be anthropogenic in origin.
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