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 First record of melanism in the white-tailed antelope squirrel 
Ammospermophilus leucurus (Mammalia: Sciuridae)
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The white-tailed antelope squirrel Ammospermophilus leucurus is a rodent species distributed from northwestern Mexico to southwestern 
United States. It is characterized by its small size and a light brown coloration with two white stripes on its back. It usually inhabits arid zones, 
from plains with xerophilous vegetation to mountainous cliffs. A field visit was carried out during midday on May 11th, 2023, in the volcanic 
area of Las Tres Virgenes within the El Vizcaino Biosphere Reserve, Baja California, Mexico. Specifically, the transect walked was within Del Azufre 
canyon, characterized by rocky walls and cliffs, as well as small caves. During the field walk, a melanistic individual of A. leucurus was observed 
between rocky substrates on the walls and debris of the canyon. The individual measured approximately 20 cm and exhibited vigilance in 
both horizontal and vertical positions. This observation represents the first documented case of melanism within the antelope squirrel genus 
Ammospermophilus. Further research, such as genetic or ecological analyses, can determine the frequency of melanism in this species as well 
as its influence on behaviour and survival. 
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La ardilla antílope de cola blanca o juancito Ammospermophilus leucurus es una especie de roedor distribuida desde el noroeste de México 
hasta el suroeste de Estados Unidos. Se caracteriza por su tamaño pequeño y una coloración café claro con dos franjas blancas en el dorso. 
Habita generalmente zonas áridas, desde planicies con vegetación xerófila hasta acantilados montañosos. Se realizó una visita de campo al 
mediodía del 11 de mayo de 2023 en la zona volcánica de Las Tres Vírgenes, dentro de la Reserva de la Biosfera El Vizcaíno, Baja California, 
México. Específicamente, el transecto recorrido se localizó en el Cañón del Azufre, el cual se caracteriza por presentar paredes y acantilados 
rocosos, así como pequeñas cuevas. Durante el recorrido de campo se observó un individuo melánico de A. leucurus entre sustratos rocosos 
en las paredes y entre los detritos del Cañón del Azufre. El individuo presentó una longitud aproximada de 20 cm y mostró comportamiento 
vigilante tanto en posición horizontal como vertical. Esta observación constituye el primer caso documentado de melanismo dentro del género 
de ardillas antílope Ammospermophilus. Investigaciones adicionales, como análisis genéticos o ecológicos, podrían determinar la frecuencia 
del melanismo en esta especie y evaluar su influencia tanto en el comportamiento como en su supervivencia.

Palabras clave: Ardillas; área natural protegida; melanismo; Rodentia.

The antelope squirrels of the genus Ammospermophilus 
(Sciuridae) evidence adaptive physiological and behavioral 
responses to extreme climate with low water availability 
(Hudson 1962; Belk and Smith 1991). These capacities 
are evident in the five species that constitute this genus, 
displaying resistance to hyperthermia and developed 
social skills for survival (DeCoursey et al. 1997; DeCoursey 
2014). Among these, the white-tailed antelope squirrel, 
Ammospermophilus leucurus, is a model species for studying 
natural selection in the wild due to its various responses 
across different environments (DeCoursey 2014). 

The white-tailed antelope squirrel is a diurnal 
omnivorous species that does not hibernate (Hall 1946). 

Its average lifespan is unknown, although individuals 
reproduce at approximately one year of age, and one 
individual lived up to five years and ten months in captivity 
(Kenagy and Bartholomew 1985). Ammospermophilus 
leucurus inhabits diverse environments, from plains with 
xerophilous vegetation to mountainous cliffs in the Neartic 
region, primarily in arid zones from southwest Oregon, 
United States, to the Baja California Peninsula, Mexico 
(Belk and Smith 1991).   This squirrel is characterized by 
its greyish-brown and light-reddish coloration and two 
white lateral stripes on each side that extend from the 
shoulders to the anterior portion of the tail, which is long 
and flattened (Belk and Smith 1991; Álvarez-Romero and 

mailto:danibernot92%40gmail.com?subject=
mailto:acespedesg%40ou.edu?subject=
mailto:edgarbg%40mun.ca?subject=


Bernot-Simon et al.

163www.mastozoologiamexicana.org

other abnormal pigmentation has not been documented 
across A. leucurus distribution or in any species of its genus 
(Thorington and Ferrell 2006; Medina and Medina 2019). 
Here, we report the first record of a melanistic variant within 
the geographical intersection of southern and northern 
populations of A. leucurus in Northwestern Mexico.

The record occurred in Del Azufre canyon (27° 32’ 36.66” 
N, 112° 34’ 26.12” W) in the Baja California Peninsula, Mexi-
co (Southern Nearctic region; Morrone 2019; Figure 1). The 
study area is characterized by dry environments, low plu-
vial precipitation, xerophilous vegetation, and an average 
annual temperature of 18-22 °C (INEGI 2024). Del Azufre 
canyon forms part of the Las Tres Virgenes volcanic complex, 
located within the limits of El Vizcaino Biosphere Reserve at 
720 meters above sea level (Avellán et al. 2019).

On May 11th, 2023, between 11:42 and 11:45 hr, a 
melanistic variant of A. leucurus was observed between 
rocky substrates on the walls and debris of Del Azufre canyon 
(Figure 1). Digital photographs and videos were obtained 
using Nikon D7100 (Nikon 55-350 mm lens) and D5600 
(Tamron 18-400 mm lens) cameras. The weather conditions 
included a clear sky, high solar radiation, and a temperature 
of 28 °C. Estimated distance between the observers and the 
individual was 15 m. Camera settings for the Nikon D7100 

Medellín 2005).
The distribution of antelope squirrels in North America’s 

Nearctic region is influenced by diverse selective forces, 
including plate tectonic subduction and sea-level 
fluctuations, which shape the landscape and habitats where 
these squirrels are found (Belk and Smith 1991; Morrone 
2019). In the volcanic complex of Las Tres Virgenes (27° 28’ 
11” N, 112° 35’ 28” W), southern and northern population 
haplotypes are present in A. leucurus, setting them apart 
from other populations found in the Baja California 
Peninsula (Álvarez-Castañeda 2007).

Melanism is a genetic condition resulting in dark 
phenotypic pigmentation of the fur (Majerus and Mundy 
2003; Kingsley et al. 2009). Although melanistic variants 
are conspicuous (Kingsley et al. 2009), the phenotype 
expression in rodents such as A. leucurus might be linked 
to multiple genes, including Agouti signalling protein 
(Agouti), attractin (Atrn), melanocortin-1 receptor (Mc1r), 
and mahogunin (Mgrn; Robbins et al. 1993; Bultman et 
al. 1994). Related ecological and physiological factors 
include higher thermoregulation capacities and protection 
from UV radiation, as observed in diverse species from 
arid environments (Best and James 1984, Belk and Smith 
1991, Ward et al. 2002). The expression of melanism or any 

Figure 1. Location of “El Azufre” canyon (red diamond) in the volcanic complex “Las Tres Vírgenes” where observations of the melanistic variant of Ammospermophilus leucurus occurred.
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included an exposure time of 1/640 s, f/5.6, IS0-400, and 
a focal length of 300 mm. Camera settings for the Nikon 
D5600 included an exposure time of 1/500 s, f/6.3, IS0-400, 
and a focal length of 400 mm. 

The identification of A. leucurus was confirmed by 
the observation of distinct morphometric traits, such as 
two light lateral lines diagnostic of the species, as well as 
a comparison between photographs of the melanistic 
squirrel and individuals with normal pigmentation (Belk and 
Smith 1991; Álvarez-Romero and Medellín 2005; Figure 2). 
The melanistic individual, which measured approximately 
20 cm, exhibited vigilance in both horizontal and vertical 
positions, possibly indicating heightened alertness when 
standing on its hind legs (Figure 2). No alarm calls or 
distinct, audible vocalizations were detected.

Among mammals, the Rodentia class exhibits the 
highest incidence of melanism (50 out of 113 species; 
Medina and Medina 2019; Bounaceur et al. 2023). Notably, 
this phenomenon is most prevalent in the Sciuridae family, 
particularly in species such as Sciurus carolinensis and 
Sciurus vulgaris (Medina and Medina 2019). In this context, 
the observation of melanism in A. leucurus opens a pathway 
to explore melanistic expression within Ammospermophilus 
squirrels, which could provide insights into the selective 
forces and evolutionary implications influencing the 

survival of this species (Riddle et al. 2000; Álvarez-Castañeda 
2007; Whorley and Kenagy 2007). Identifying the molecular 
basis of phenotypic variation will also help elucidate 
the mechanisms underlying melanistic expression in A. 
leucurus (DeCoursey et al. 1997; DeCoursey 2014; Majerus 
and Mundy 2003; Kingsley et al. 2009).

Melanism has been reported in canyon areas where 
white and black bedrock converge (Majerus and Mundy 
2003; Singaravelan et al. 2010), including the black-tailed 
rattlesnake (Crotalus molossus Prieto and Jacobson, 
1968), pigeons (Columbidae; Obukhova 2001), whip-
poor-wills (Antrostomus arizonae; Stager 1954), Albert’s 
squirrels (Sciurus aberti; Cahalane 1947), rock squirrels 
(Otospermophilus variegatus), black jackrabbits (Lepus 
insularis; Álvarez-Castañeda and Lorenzo, 2017), and 
jaguars (Panthera onca; Dinets and Polechla 2005). In 
arid canyon environments with volcanic activity, such 
as Del Azufre, melanism in A. leucurus may be favored by 
several ecological factors, including predation pressure, 
shelter availability provided by sediment and debris, and 
the presence of shadows that enhance cryptic behavior 
(Hudson 1962; Whorley and Kenagy 2007; Avellán et al. 
2019).  Since A. leucurus does not undergo hibernation, 
a dark colouration could provide a survival advantage 
regarding metabolic heat retention during winter (Belk 
and Smith 1991). 

Melanism in A. leucurus may reflect a broader genetic 
pool arising from admixture between the northern and 
southern populations, coupled with the unique ecological 
conditions of the region (Riddle et al., 2000; Álvarez-
Castañeda, 2007; DeCoursey, 2014). However, given that 
melanism was observed in only a single individual, it 
remains unclear whether this represents a rare, stochastic 
occurrence or reflects broader evolutionary processes 
influencing the expression and frequency of melanism in 
this species. Further work integrating genetic analyses, 
ecological monitoring, and broader sampling across the 
species’ range will be essential to clarify the drivers of this 
observed phenotype, its frequency, and its evolutionary 
significance, if any.

We registered the first case of melanism in A. leucurus in 
a canyon characterized by rocky substrates and surrounded 
by volcanoes located in Baja California, Mexico. This 
observation may relate to the canyon’s shady environments 
and the mixing of northern and southern populations. 
However, given that melanism was documented in only a 
single individual, further studies — such as camera trapping 
or genetic analyses — are needed to determine whether 
this phenotype occurs at appreciable frequencies and 
whether it is associated with differential survival relative to 
normally pigmented individuals. 
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