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Abstract: Pigmentation anomalies, though rare in wild populations, can have implications for individual survival
through various mechanisms. Here we report the first documented case of piebaldism in the lowland tapir (Tapirus
terrestris) and the first report of a pigmentation anomaly for the species in the Brazilian Cerrado, documented by
camera traps at Veredas do Peruagu State Park in the state of Minas Gerais. Between September and December
2024, we obtained multiple photos of a single tapir individual with large patches of unusual white pelage on
the torso and limbs. The individual was a lactating adult female and the accompanying calf showed no signs of
pigmentation anomalies. All photos of the tapir with piebaldism came from camera trap stations located in or near
veredas (swamps dominated by the buriti palm - Mauritia flexuosa). This record expands the types of pigmentation
anomalies known for tapirids and the geographic distribution of these anomalies, underscoring the need for genetic
and population monitoring to understand the prevalence, causes and consequences of these rare phenotypes,
particularly in protected areas under anthropogenic pressure.
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Primeiro registro de anomalia de pigmentacio em uma anta, Tapirus terrestris
(Perissodactyla: Tapiridae) no Cerrado Brasileiro

Resumo: Anomalias de pigmentagdo, embora raras em populagdes selvagens, podem afetar a sobrevivéncia
individual por meio de diversos mecanismos. Relatamos aqui o primeiro caso de piebaldismo em Tapirus terrestris
¢ o primeiro registro de anomalia de pigmentagdo para a espécie no Cerrado brasileiro, documentado por armadilhas
fotograficas no Parque Estadual Veredas do Peruagu, em Minas Gerais. Entre setembro e dezembro de 2024,
obtivemos varias fotos de um unico individuo de anta apresentando grandes areas de pelagem branca atipica no
tronco e nos membros. O individuo era uma fémea adulta em fase de lactacdo, e o filhote que a acompanhava
ndo apresentava sinais de anomalia de pigmentagdo. Todas as fotos da anta com piebaldismo foram obtidas em
estagdes de amostragem situadas em veredas ou nas suas proximidades. Este registro amplia os tipos de anomalia
de pigmentagdo conhecidos para tapirideos e a distribui¢ao geografica dessas anomalias, destacando a necessidade
de monitoramento genético e populacional para compreender a prevaléncia, as causas e as consequéncias desses
fenotipos raros, especialmente em areas protegidas sujeitas a pressdes antropicas.

Palavras-chave: Armadilhas fotogrdficas; Disturbio cromatico;, Mamiferos neotropicais,; Piebaldismo, Tapirideos.

Introduction

Pigmentation anomalies have been widely documented across
various wild vertebrate species (Cotts et al., 2024; Cotts et al., 2023;
Fuentes et al., 2024). Among these conditions, albinism, leucism, and
piebaldism constitute the primary forms of hypopigmentation, each
involving different alterations in pigmentation processes and resulting
in distinct phenotypes (Cotts et al., 2023; Acevedo & Aguayo, 2008;
Abreu et al. 2013). While albinism involves the complete absence of
melanin due to defects in its biosynthetic pathway, in leucism, failures in
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melanocyte migration or differentiation during embryonic development
result in a partial or total loss of pigment in the skin, fur, or feathers,
with leucistic individuals retaining normal eye pigmentation (Miller,
2005; Lucati & Lopez-Baucells, 2017). On the other hand, piebaldism
is characterized by genetic mutations that lead to a localized absence
of melanin, resulting in a characteristic pattern of asymmetrical,
unpigmented patches distributed across the body, while adjacent areas
and eyes maintain the typical coloration of the species. Piebaldism cases

are often associated with mutations on a handful of genes, although
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the genetic underlying mechanism varies (Cotts et al., 2023; Guastalla
etal., 2021).

Hypopigmentation anomalies in mammals are rarely reported,
nonetheless such records can provide useful information about these
conditions (Abreu et al., 2013). Among medium- and large-sized
Neotropical mammals, piebaldism has been documented in gray brocket
deer (Subulo gouazoubira), red brocket deer (Mazama americana),
brown brocket deer (Passalites nemorivagus) (Guastalla et al., 2021),
collared peccary (Dicotyles tajacu) (Ledo-Vulcdo et al., 2024) and
the pampas fox (Lycalopex gymnocercus) (Mello et al., 2020), while
leucism has been reported across several species, including pampas deer
(Ozotoceros bezoarticus) (Rodrigues et al., 1999), gray brocket deer
(Subulo gouazoubira) (Guastalla et al., 2021), collared peccary (Silva et
al. 2019), crab-eating fox (Cerdocyon thous) (Oliveira et al., 2019) and
in tayra (Eira barbara) (Talamoni et al., 2017; Pinheiro-Costa & Norris,
2025). For the genus Tapirus, reports of such pigmentation anomalies
are equally scarce. A leucistic mountain tapir (Tapirus pinchaque)
was recorded by camera-trap in Rio Negro-Sopladora National Park,
Ecuador (Nivelo-Villavicencio & Rodas-Lépez, 2021), and only three
cases of pigmentation anomaly have been documented for the lowland
tapir (Tapirus terrestris): a leucistic captive-born individual in Ecuador
(Tirira & Arbelaez, 2020), a record of leucism in a wild individual in
Arauca, Colombia (Alviz et al., 2025), and a case of albinism in the
Brazilian Atlantic Forest (Landis et al., 2020). Here, we report the first
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ever record of piebaldism in the lowland tapir (7. terrestris), which also
constitutes the first documentation of a pigmentation anomaly for this
species within the Brazilian Cerrado.

Material and Methods

1. Study area

The study was conducted at Veredas do Peruagu State Park (VPSP),
a strictly protected area in northern Minas Gerais, Brazil. Covering
approximately 310 km?, the park protects part of the upper Peruacu
River basin and overlaps partially with a multiple-use protected area -
the Cavernas do Peruagu Environmental Protection Area. Vegetation
in VPSP consists predominantly of cerrado stricto sensu (a savanna
formation found in roughly 95% of the area; WWF-Brasil, 2013)
and veredas, which are seasonally flooded areas, dominated by the
palm Mauritia flexuosa - concentrated along the park’s northern and
northwestern boundaries (Souza et al., 2020, Projeto MapBiomas,
2026).

2. Data collection

Between September and mid-December 2024, we deployed
39 camera trap stations along pre-existing trails and roads within
VPSP (Figure 1). Each station was surveyed for an average of 80 days
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Figure 1. Camera trap sites and record points of the tapir with piebaldism and other tapirs with regular coloration. In the upper right inset, the darker shading indicates

the geographic limit of the Brazilian Cerrado.
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(range: 40-96 days), totaling 3,127 trap-days. We used two camera
trap models from Bushnell (Trophy Cam HD and Trophy Cam HD
Aggressor) and two from Browning (Strike Force Pro X 1080 and Dark
Ops Pro X 1080). Cameras were programmed to operate 24 hours per
day with a 1-second interval between sequential triggers. No bait was
used to attract animals.

Results

We recorded an adult female lowland tapir with pigmentation
anomaly characterized by a large unpigmented patch predominantly
located on the ventral and lateral portions of the torso, extending
continuously over the entire left hindlimb. Within this major white
patch, two small pigmented spots remain visible (Figure 2a). An
additional, smaller unpigmented patch occurs on the distal portion
of the left forelimb. This asymmetrical pattern of well-defined
unpigmented patches, combined with normal eye pigmentation (Figure
2b), are indicative of piebaldism. The same individual was recorded
on 21 occasions (using 15 minutes as the threshold for independent
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records) between September and November 2024 at two camera trap
stations 1.5km apart (Figure 1), and was confidently identified across all
events by the unique, identical shape of its asymmetrical white patches.
All records of the piebald individual were obtained near veredas, the
most critical habitat type for 7. terrestris occurrence in the region.
On five events, the piebald female was observed accompanied by
a calf with no evidence of pigmentation anomalies and appeared to be
lactating (Figure 2c-d). The camera trap records were made mostly
during twilight, with peaks at sunrise and sunset. Regular-colored
tapirs (Figure 1) were recorded on 286 occasions at 16 sites during the
survey, including the camera trap stations where the piebald tapir was
recorded. The piebald phenotype accounted for approximately 6.8% of
the total independent tapir records (21 out of 307) and was restricted to
a single individual, underscoring its rarity within the local population.

Discussion

The records presented here are the first report of piebaldism in
tapirids and represents the first record of a hypopigmentation anomaly
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Figure 2. Records of a tapir with piebaldism in Veredas do Peruacu State Park: a - piebaldism on the torso and posterior part of the left forelimb; b - normal eye
coloration; ¢ - record of the individual with piebaldism accompanied by its calf and evidence of being in a lactation period; d - calf without color anomaly.
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in T. terrestris in the Cerrado biome. This report expands the known
geographic distribution of pigmentation anomalies in tapirids, indicating
that such phenotypes, although rare, can occur across different South
American ecosystems. The individual recorded exhibits a distinct
coat pattern diagnostic of piebaldism, characterized by well-defined,
asymmetrical white patches on the flank and venter against the species-
typical dark background (Abreu et al., 2013; Guastalla et al., 2021;
Cotts et al., 2023; Cotts et al., 2024). Given the extensive sampling
effort conducted during this study, and the absence of any tapirs with
pigmentation anomalies in previous large-scale surveys carried out in
this area (Ferreira et al., 2011, 2017), we conclude that this very likely
represents a single individual with hypopigmentation anomaly within
the population.

The occurrence of a calf born without an apparent pigmentation
anomaly to a piebald female provides an important empirical record
and underscores the need for genetic studies to clarify the mechanisms
underlying this phenotype. Furthermore, the records of this female
accompanied by a calf demonstrate that, despite the potential selective
disadvantages typically associated with depigmentation, such as
increased visual conspicuousness and vulnerability to predation
(Caro, 2005), this female was able to reach reproductive maturity and
successfully rear offspring. While a single observation cannot imply
population-level persistence, this evidence highlights that under certain
environmental conditions, such chromatic anomalies may not strictly
compromise individual survival and reproductive success in wild
lowland tapirs.

VPSP is part of a mosaic of protected areas (Sertdo Veredas-Peruagu
Mosaic, ca. 20,000 km?) located in a region of high biodiversity
relevance (WWF-Brasil, 2015) and where strictly protected areas
are essential for the conservation of large and threatened mammals,
including the lowland tapir (Ferreira et al., 2020). Nevertheless, the
park has been experiencing severe environmental stressors, including
the drying up of the Peruacu river’s source and, in 2024, just months
before the first records described here, a large-scale fire reached the
park’s veredas, originating in adjacent areas and spreading into the
protected area (Funatura, 2024). Such disturbances exacerbate threats to
local biodiversity and may compromise already vulnerable populations
of large-bodied species such as tapirs.

Although there is currently no evidence of tapir population decline
in the study area, local populations may experience isolation due to the
stark contrast in habitat suitability across the region. Within our study
area, this is evidenced by the substantially higher probability of tapir
occupancy within strictly protected areas compared to their sparse
occurrence outside them (Ferreira et al., 2020). While the exact causes
of this pigmentation anomaly remain unknown, reduced connectivity
among populations could limit gene flow and increase the likelihood
of inbreeding, potentially leading to greater homozygosity and the
expression of rare recessive alleles (Bosse & van Loon, 2022; Bertorelle
et al., 2022). Nevertheless, because this represents only the second
documented case of a rare color disorder in mammal species in the
entire mosaic of protected areas, alongside a single melanistic maned
wolf (Chrysocyon brachyurus; Ferreira et al., 2017), this piebald tapir
record should be treated as a random event rather than an indicator of
generalized genetic degradation. Together, these records highlight the
need for genetic and ecological investigations to understand the causes
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and consequences of pigmentation anomalies in wild Neotropical
mammal populations, particularly in this region of the Brazilian Cerrado.
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