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Use of artificial drinking containers by mammals in a semi-arid
area of Central Veracruz, Mexico

Uso de bebederos artificiales por mamiferos en una area
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In arid and semi-arid environments, water scarcity is a constant challenge faced by wild vertebrates. To mitigate this, the strategy of install-
ing artificial waterholes has been used. We hypothesize that wild mammals visit the artificial waterholes more frequently in the warmer than
in the colder months in the Valle de Perote. The main goal of this study is registered mammals’ species that use artificial drinking containers
in xerophytic scrubland within semi-arid zone at center of Veracruz, Mexico. Between April and July, October and November 2025, 12 artifi-
cial water containers were installed with a camera trap to record the date, time, number of occurrences, sighting coordinates and species of
mammal individuals that drank water. Subsequently, the Photograph Visit Index (PVI) was calculated. Seven species belonging to six families
and three orders of mammals were photographed. The species with the highest number of records was Mephitis macroura (PVI = 4.44). May
and October were the months with the most species recorded by the camera traps. The installation of artificial water containers throughout
warmest months can be a fundamental strategy for wild fauna maintenance, which could be useful as a platform for the conservation of these
vertebrates in the Perote Valley, a site where water scarcity prevails.
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En ambientes aridos y semiaridos la escasez de agua es un factor constante que enfrentan los vertebrados silvestres. Para mitigarla se ha
usado la estrategia de la instalacién de bebederos artificiales. Hipotetizamos que los mamiferos silvestres visitan los bebederos artificiales
con mayor frecuencia en los meses mas calurosos que en los meses mas frios en el Valle de Perote. Nuestro objetivo fue registrar especies
de mamiferos que usan bebederos artificiales en el matorral xeréfilo del Valle de Perote, Veracruz, México. Se colocaron 12 bebederos acom-
panados de camaras trampa, entre los meses de Abril y Julio, Octubre y Noviembre de 2025. Se registré la fecha, hora, nimero de aparicion,
coordenada de avistamiento y especie. Posteriormente, se obtuvo el indice de registros por fotografia (IRF). Se fotografiaron siete especies per-
tenecientes a seis familias y tres érdenes. La especie con mayor nimero de registros fue Mephitis macroura (IRF = 4.44). Mayo y octubre fueron
los meses con mas especies captadas por las cdmaras trampa. La instalacién de bebederos artificiales durante los meses mas calurosos podria
ser una estrategia fundamental para el mantenimiento de la fauna silvestre, que a la postre podria servir de plataforma para la conservacion de
estos vertebrados en el Valle de Perote, un sitio donde impera la escasez de agua.

Palabras clave: Agua; cdmaras-trampas; escasez de recursos; habitos; matorral xerdfilo.
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Approximately 60 % of Mexico territory is represented by
arid and semi-arid zones (Challenger and Soberén 2008),

high biological value and endemism (Ellis and Martinez-
Bello 2010; Garrido et al. 2017; Rivera-Hernandez et al.

in which the dominant vegetation are natural grasslands
and scrublands (Rzedowski 1978; Medrano 2012). At the
center of Veracruz state, particularly at the Valle de Perote-
Alchichica, even though other vegetation types could be
found, such as grassland, pine forest, oyamel fir forest,
among others, the xerophytic scrubland is considered of

2019), since is located between Cofre de Perote and Sierra
Norte de Puebla mountains (Medina and Angulo 1990).
The Valle de Perote presents extreme environmental
conditions, temperature could reach up 34 °C at spring
(from March to May) and -13 °C at winter (from December
to February) (Pedn 2017), while precipitation is markedly by
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Figure 1. Study area of mammals’ species records by camara traps in artificial drinking containers between April and November 2025 in the Valle de Perote, Veracruz, Mexico. a)
Localization of Valle de Perote, b) sampling area of xerophytic scrubland vegetation, and in detail, c and d) artificial drinking containers installed in the sampling area.

rain scarcity between July and August, or oscillates below
20 mm between November and April (Pedn 2017). These
characteristics force local mammals to an evolutionary
adjustment to semi-arid environment, especially for
obtaining and storing water, which includes behavioral,
morphological and physiological changes (Rymer et al.
2016); nevertheless, water scarcity could be a stress factor
for animals altering their ecological dynamics (Hernandez-
Gomez et al. 2020; Chen et al. 2024; Schmied et al. 2025).
To mitigate the effects of scarcity of water on local fauna
many strategies have been proposed by researchers like the
use of artificial drinking containers (Fuller et al. 2014; Torre et
al. 2019; Schmied et al. 2025). In addition to benefiting the
local wildlife, the use of artificial drinking containers is also
useful to obtain information about conservation actions on
protected areas (Epaphras et al. 2008), maintenance and
monitoring of animal populations (Sutherland et al. 2018),

within semi-arid zone at center of Veracruz, Mexico. Our
hypothesis is that in the Valle de Perote, mammals visit
artificial ponds more frequently in the warmer months
(April and May) than in the colder months (June, July,
October and November).

Field sampling was conducted at ejido of Frijol Colorado
(19°34'54"N, -97° 21' 55" W), located at the Valle de Perote,
Veracruz (Figure 1a), a transition zone between the Sierra
Madre Oriental and the Mexican Plateau, at an altitude of
2,300 to 2,700 m above sea level (Garrido et al. 2017). The
climate is temperate sub-humid, with an average annual
temperature of 12 °C, being April and May more warm
(mean average of 23.75 °C and 24.22 °C, respectively) and
more cold between June-July (mean average of 20.01 °C
and 20.70 °C, respectively) and October - November (mean
average of 18.82 °C and 18.5 °C, respectively; CONAGUA
2025), and annual precipitation between 600 and 800 mm

synergetic activities (Mandujano and Herndndez-Gémez

(Garrido et al. 2017; Peén 2017). Sampling was conducted

2019), determine the distance traveled by the animals in
search of water (Schmied et al. 2025), among others. The
main goal of this study is to register mammals’ species that
use artificial drinking containers in xerophytic scrubland

in xerophytic scrubland zone (Figure 1b) characterized
by presence of native arid vegetation, such as cactus of
Opuntia and Yuca genus, typical of Valle de Perote biome
(Medrano 2012).
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Figure 2. Mammals' records by camara traps in artificial drinking containers between April and November 2025 in the Valle de Perote, Veracruz, Mexico. Records of a) bobcat (Lynx
rufus), b) skunk (Mephitis macroura), c) ringtail (Bassariscus astutus), d) rabbit (Sylvilagus sp.), e) coyote (Canis latrans), f) Mexican woodrat (Neotoma mexicana), g) co-occurrence between
mice (Peromyscus sp.) and h) co-occurrence between mouse (Peromyscus sp.) and Mexican woodrat (Neotoma mexicana).

Between April and July and October and November
(totaling 6 months) of 2025, 12 artificial drinking containers
were installed (Figure 1c and 1d), at variable distances,
since in August and September data were lost due to
cameras mechanicals failure. Pond consists of polyethylene
containers of 52 cm in diameter, 42 cm deep and 110 | in
capacity. Each container was filled with water and natural
stones simulating steps to prevent small animals from
drowning if they eventually fall into the container. Every
five days per month, the artificial waterhole was drained
for the removal of stagnant water, internal cleaning, rocks
cleaning, and renewal of potable water (Figure 2).

A camera trap (Cuddebak IR-20 and MOULTRIE A-30) was
installed 1 m away from each artificial pond, programmed
to take photographs 24 hr a day with 5-s intervals
between recordings, remaining in field for 10 days per
month, totalizing 60 days of sampling. For each recording,
the following information was obtained: geographical
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location, date, time, frequency of records and species. To
identify mammal species, we used the guide of_Aranda
(2012) and personal experience based on morphological
characteristics. In this study animals were not captured,
nevertheless, field work was approved by Secretaria de
Medio Ambiente y Recursos Naturales (SEMARNAT, SBRA/
DGVS/02048/25).

The Photograph Visit Index (PVI) was calculated with
the formula PVl = C/EM*100 trap-days, where C = number
of captures or independent events photographed, EM =
sampling effort (number of camera traps per monitoring
day) and 100 trap days (Contreras-Moreno et al. 2024). Only
independent records, defined here as consecutive photo-
graphs of different species and photographs of individuals
of same species when the delay between two consecutive
images exceeded 1 hr (Bautista-Ramirez et al. 2025).

From 720 days/trap of sampling effort, we obtained
56 records of seven species of medium terrestrial wild
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Table 1. Mammals’ species records by camara traps in artificial drinking containers between April and November 2025 in the Valle de Perote, Veracruz, Mexico.

Time of record

Number of records

Taxa Dietary groups (range) Total PVI
Apr May Jun Jul Oct Nov

CARNIVORA

Procyonidae

Bassariscus astutus Carnivorous 23:00 hr 1 0 0 0 0 0 1 0.13

Canidae

Canis latrans Carnivorous 17:00-05:00 hr 2 0 1 0 4 1 8 1.1

Felidae

Lynx rufus Carnivorous 20:00-01:00 hr 3 4 0 1 1 0 9 1.25

Mephitidae

Mephitis macroura Carnivorous 19:00-05:00 hr 4 16 2 0 8 2 32 444

RODENTIA

Cricetidae

Peromyscus sp. Omnivore 21:00-04:00 hr 3 0 0 0 0 0 3 0.41

Neotoma mexicana Omnivore 21:00-22:00 hr 0 0 0 0 2 0 2 0.27

LAGOMORPHA

Leporidae

Sylvilagus sp. Herbivorous 07:00 hr 0 0 0 0 1 0 1 0.13

Total 13 20 3 1 16 3 56

PVI 10.8 16.6 25 0.8 133 25

mammals, representing three orders and six families (Table
1). The species with the highest number of records was the
skunk (Mephitis macroura, PVl = 4.44) and the lowest were
ringtail (Bassariscus astutus) and rabbit (Sylvilagus sp.) with
PVI = 0.13, respectively (Table 1).

Most of the records showed only one individual of one
species using drinking containers. But records in October
showed two events of rodents’ species co-ocurrence,
one between two individuals of Neotoma mexicana, and
another between individuals of Peromyscus sp. and N.
mexicana (Figure 2).

Among sampling months, April and October have a
greater number of species registered (N = 5), with 13 and 16
records, which provides the highest PVl of 10.8 and 13.3, res-
pectively (Table 1). July was the only month with one species
recorded (Table 1). The skunk was the species recorded
throughout all months, except in July (Table 1). Most species
were recorded between twilight and night, approximately
between 17:00 and 05:00 hr, and only the rabbit (Sylvilagus)
was recorded in the morning (07:00 hr, Table 1).

In this study we recorded for the first time the use
of artificial drinking containers in Valle de Perote. Our
hypothesis was partially accepted since we observed a
difference of mammals” records between months. Our
data indicates the ecological value of artificial drinking
containers for wild mammals” biodiversity in Valle de
Perote ecosystem.

Semi-arid zones, as Valle de Perote, usually have
high solar radiation with wide temperature variations

and water scarcity (Challenger and Soberén 2008), for
which wild mammals have developed physiological or
behavioral strategies to feed and hydrate (Fuller et al.
2014). Some of these strategies are nocturnal habits, such
forage and moves, to avoid high temperatures, reducing
energetic losses, and starvation or dehydration during the
day (Euller et al. 2014; Harris et al. 2015). This agrees with
our data that show mammals species registered in Valle de
Perote are mostly nocturnal (Aranda 2012; Monroy-Vilchis
et al. 2011) and explains why most records were made
during the dark hours. Also, such nocturnal habits were
clearer during the warmest months of the year, April and
May, when water scarcity was higher (Ochoa-Martinez et
al. 2017; CONAGUA, 2025).

We recorded two events of co-occurrence of rodents
at drinking containers. It has been documented that
mammals” co-occurrence at artificial drinking ponds is
a rare event, even more between rodent species (Lopez-
Téllez et al. 2021). This is because usually rodents do not
use drinking containers since they may actually obtain
water from food (Cortés et al. 2000). Nevertheless, rodent
co-occurrence could reflect the ability of wild fauna to take
advantage of the presence of water reservoirs installed
nearby shelter sites used by these animals, like rocks or
agave plants (Schweiger et al. 2021). Moreover, water
reservoirs could increase invertebrates prey variety and
availability compensating for the low availability of food
with high concentration of water, such as succulent or
fruits of Opuntia genus (Picazo and Garcia-Collazo 2019).
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All these suggestions should be taken with precaution
since they are based on reduced records of rodent species.

In this study we recorded prey and predator species
of mammals, in some cases, drinking from the same
waterhole at different times. This coincidence could be
related to predator behavior, such as bobcat, skunk,
ringtail, and coyote, in their search for preys as rodents
and rabbits, considered their primarily food (Grajales-Tam
and Gonzdlez-Romero 2014; Picazo and Garcia-Collazo
2019; Draper et al. 2022; Martinez-Calderas and Colima
2026). For example, coyote is a species that has adapted to
climatic variations and has expanded its distribution range
in order to obtain food (Gier 2009), whereas the bobcat
presents a variable home range, reaching approximately
25 km2, depending on the availability and competition
of resources (Monroy and Briones-Salas 2012; Elizalde-
Arellano et al. 2012). Thus, we suppose that coyote and
bobcat recorded in this sampling first detected the
prey, mostly rodents, near drinking containers and then
hydrated themselves in said containers.

The skunk (M. macroura) was the species with greater
number of records using drinking containers, particularly
in most warmer months (April = 4 and May = 16 records),
which coincided with previous study that analyzed fauna
visits to a natural well, conducted in a dry tropical forest
in the center of Mexico (Lopez-Tellez et al. 2021). Because
of their omnivorous habit (mainly based on seeds and
insects; Briones-Salas et al. 2023) skunks could find more
available food nearby drinking containers which could
explain a great number of records at the same waterhole.

We highlight the ecological importance of drinking
fountains since they increase food availability and fauna
interaction (Vinueza-Hidalgo et al. 2024). Because of
this, it is important to choose well the site for drinking
containers installation to avoid people encountering and
hunting areas (Perez-Flores et al. 2021; Contreras-Moreno
et al. 2025); to choose durable and good quality recipients
with permanent maintenance to avoid ingestion of
microplastics and zoonosis by wild fauna (Kolenda et
al. 2022); and finally, to assurance local setting with
natural materials, preferably, stones and logs to increase
the probability of use by many species and to avoid
eventual deaths by drowning, especially of small animals
(Herndndez-Gémez et al. 2020; Ovalle-Rivera et al. 2020).

The installation of artificial drinking containers in semi-
arid zones like Valle de Perote could be an alternative for
the maintenance and conservation of many wild fauna
species, being a useful tool for evaluating vertebrate
diversity, and thus, understanding more specific aspects
of mammals” ecology, behavior and physiology. These are
essential to understanding the individual’s response to
local environmental factors, such as temperature that in
Valle de Perote could vary significantly between seasons,
months or even between day and night.
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