BIODIVERSITAS
Volume 21, Number 1, January 2020
Pages: 137-143

ISSN: 1412-033X
E-ISSN: 2085-4722
DOI: 10.13057/biodiv/d210118

Diet and behavior of the burrowing owl (Athene cunicularia) in
Atiquipa, an ecosystem of Lomas in the south of Peru

CESAR R. LUQUE-FERNANDEZ
Instituto de Investigacion de Ciencia y Gestion Ambiental, Universidad Nacional de San Agustin de Arequipa (ICIGA-UNSA)
Calle San Agustin 108, Cercado, 04001, Arequipa, Pert. Tel./fax.: +51976330247, cluquef@unsa.edu.pe

Manuscript received: 18 September 2019. Revision accepted: 12 December 2019.

Abstract. Luque-Fernandez CR. 2019. Diet and behavior of the burrowing owl (Athene cunicularia) in Atiquipa, an ecosystem of Lomas
in the south of Peru. Biodiversitas 20: 137-143. The study of trophic and behavioral habits is a fundamental aspect in the knowledge of
the natural history of species, especially for those that present a wide range of distribution and that have to adapt to the habitats and
available resources that can find to survive. The diet and behavior of Athene cunicularia were studied in a peculiar ecosystem such as
the lomas formation, on the arid coast of southern Peru. The analysis of regurgitated pellets from a family group of Athene cunicularia
was used and complemented with the monitoring of behavior through the use of trap cameras and direct observations. The results show
that the diet during the months of study was based on a high proportion of invertebrate beetles (Tenebrionidae) and scorpions, also
finding remains of vertebrates, including rodents, birds and highlighting the presence of a species of marsupial mouse. On the study of
behavior, marked and recurrent activities are established during the day for this species, where grooming sessions are frequently
reported, as well as interaction with a possible predator of this owl species. These results contribute to the understanding of the trophic
relationship and its role in the studied lomas ecosystem, which is added to the importance of this species in the conservation of diversity

in desert ecosystems.
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INTRODUCTION

The study of trophic and behavioral habits that may
occur within and between different species are fundamental
aspects of the study of their natural history, where in the
case of raptors the study of diet through pellet analysis is
presented as a tool to know the relationships with their prey
and the variability that these may present in time and space,
as well as adaptive processes of change that may occur in
these variables (Orihuela-Torres et al 2018), which
correlates with the effectiveness that species use habitat
and behavioral responses (Pairo et al. 2017).

The Burrowing Owl (Athene cunicularia Molina,
1782), is a strigiform bird characterized by occupying and
nesting in underground rodent burrows, also presenting
mainly diurnal and crepuscular habits (Haug et al. 1993). It
is widely distributed in the Americas, from Canada to
southern Argentina, in diverse environments such as
grasslands, meadows, steppes and open hills, with the
presence of low-growth shrubs that allow it to increase its
visibility, as well as in arid areas (Haug et al. 1993; Konig
and Weick 2008; Holt et al. 2019). However, despite its
wide distribution and its classification as “Last Concern”
on a global scale (IUCN), some populations such as in
North America are suffering significant declines, becoming
considered a species of national priority in the United
States (Holroyd et al. 2001). This is a consequence of
numerous factors, including habitat loss, reduced
availability of burrows and food (Aradis and Carpaneto
2001).

Athene cunicularia have a generalist food habit, feeding
on a wide range of prey that includes arthropods such as
insects and arachnids, and vertebrates like small mammals,
birds and reptiles, invertebrates being predominant (Nabte
et al. 2004; Vieira and Teixeira 2008; Roque-Vazquez et al.
2017). Although there are numerous works related to the
diet of this species in North America and semi-arid habitats
in Latin America (e.g., Tommaso et al. 2009; Carevic
2011; Limonggi 2014), little is known about their trophic
habits of the species in Peru, and more specifically in the
ecosystem of Lomas (Medina et al. 2013) and even less of
their behavior incorporating the use of trap cameras (Herse
2016; Riding and Belthoff 2018).

The studies of diet and behavior of this species in lomas
ecosystems take importance over the conditions under
which it survives since it presents a great dependence on
the variation of local climatic conditions and the response
of vegetation, in addition to species such as these represent
an important factor in the conservation of diversity in
lomas ecosystems. (Rengifo-Faiffer and Arana 2019) on
the other hand, it takes on importance since the population
in this lomas is in recovery, since it suffered a great
reduction due to the use of its blood for medicinal rituals.

The aim of this work was to perform an evaluation
about the diet and behavior of Athene cunicularia in a
peculiar ecosystem such as the coastal lomas in Atiquipa,
for being a natural plant formation settled in the Peruvian
desert in southern Peru, which depends on the fog for
subsistence of this ecosystem. Also, it is intended to
provide information on these variables through the analysis
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of regurgitated pellets and the use of trap cameras as a tool
for the analysis of animal behavior that is increasingly
being used.

MATERIALS AND METHODS

Study area

The study was conducted in an ecosystem of coastal
lomas in the district of Atiquipa (province of Caraveli,
Arequipa) (20 © 24 °’S, 69 ° 44’ W), where the formation of
lomas area denominated as peculiar ecosystems since they
are presented as scarce oases of vegetation along the arid
coast of the Chilean-Peruvian desert. In the case of
Atiquipa represents the largest area (22800 ha) for this type
formation throughout Peru (Canziani and Mujica 1997;
Villegas et al. 2017). These lomas extend between 100 and
1200 meters of altitude, with presence of vegetation
herbaceous, shrub and an important extension of forest of
trees of Tara (Caesalpinia spinosa). In these locations two
distinct climatic seasons are distinguished: dry (December-
May) and humid (June-November). In the latter, large fog
events occur, which generates a type of drizzle called
"horizontal rain" that affects the dynamics of vegetation
(Sotomayor and Jiménez 2008).

Procedures
Obtaining diet information

The fieldwork was conducted between October and
December 2013 (wet season). The diet of the species was
assessed by analyzing regurgitated pellets collected around
an active burrow of Athene cunicularia located at 360m asl
(15 ° 47'33.58 "S, 74 ° 22'20.34" 0), in the creek called
"Tambo". This site was selected for this evaluation because
individuals were frequently sighted in this area, as well as
because of the low human disturbance in the area and the
lack of accessibility to the site. The burrow was
characterized by being between two large rocks,
surrounded by low shrub vegetation and a large proportion
of bare soil. The collection of pellets was made every 15
days, considering a radius of 2 meters from the evaluated
burrow and considering only those that were compact,
discarding the disintegrated. These were measured in the
field and subsequently saved and labeled for processing.

For the determination of the prey items found in the
pellets, the following structures were considered in the
count: craniomandibular fragments like skulls, jaws and
bones (mammals, birds, and reptiles), heads (beetles, ants),
legs and heads (orthoptera), only stingers (scorpions)
(Tommaso et al. 2009). In the case of the bones (femur,
ribs, tarsus), these remains were considered to belong to a
single individual, when the skull was not in the pellets.
Subsequently, the frequency of occurrence (F) of the prey
items was calculated using the methodology of Orihuela-
Torres et al. (2018): F = Ni / Nt x 100 (Ni=number of
individuals of the species / Nt=total number of prey) where
the period of study was considered as total sample.

Study of behavior and interactions

Two methodologies were used to study the behavior of
Athene cunicularia, where two trap cameras (8mpx,
ScoutGuard SG560VB) were used, one installed between 1
and 2 meters from the entrance of the evaluated burrow and
the second (optional), approximately 10 meters from the
burrow to have a panoramic view of the area. The
configuration of the cameras varied between photographs,
captured by activation of the motion sensor, and also short
videos (10 seconds). The information of the installed
cameras was collected every 7 days, which was the
effective time of operation of these based on the storage
and duration of the batteries.

For the initial processing of the images and videos
obtained, the following behaviors were considered: time of
entry and exit of the burrow, time and type of activity
developed and the presence of other animal species.
Likewise, the information obtained was complemented
with 60-minute sighting sessions that varied between 8: 00
and 17: 00 hours, between the evaluation months, at least
two sessions per week were included (lannacone et al.
2012), which was done with 10x50 binoculars at an
approximate distance of 80 m from the burrow, behind a
rock facing the burrow evaluated.

RESULTS AND DISCUSSION

Diet

The burrow evaluated was formed by a family group of
3 individuals of Athene cunicularia. In total 25 pellets were
collected, these pellets were mostly black and dark grey in
color, which can be attributed to the content of beetles and
mammals respectively. These had an average weight of 1.4
+ 0.6 g. with dimensions of length 33.5 £ 7.2 mm and
width 15.8 + 0.7mm whose sizes are similar to those
reported by Orihuela-Torres et al. (2018) in Ecuador, but
larger than those reported in "Cerro Campana" in Trujillo
(Peru) with 27.83 £ 0.6 y de 13.28 + 0.1 (Medina et al.
2013), which is also mentioned as an important attribute to
report as it could serve to differentiate species or maybe
subspecies of Strigiformes in an area (Roque-Vasquez
2017), in this case, it could correspond to the subspecies
nanodes for its distribution (Holt et al. 2019).

For the diet, 2378 items were identified, corresponding
to eight types of prey (Table 1), this is a smaller number
compared to other investigations (Medina et al. 2013;
Roque-Vazques et al. 2017) although it would be
associated with the short time of this study. The most
consumed prey items were invertebrates (beetles and
scorpions) similar to that found in other research and in a
variety of habitats evaluated (Nabte 2004; Moulton et al.
2005; Vieira and Texeira 2008; Tommaso et al. 2009;
Medina et al. 2013; Cavalli et al. 2014; Cadena-Ortiz et al.
2016; Orihuela-Torres et al. 2018; Ruiz et al. 2019). In
Roque-Vazquez et al. (2017) mentions that this preference
for invertebrates is maintained in dry and humid seasons in
xerophytic environments such as the Atiquipa lomas, which
is supported by the fact that invertebrates such as
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Coleoptera, being terrestrial insects, can be captured more
easily and with less effort (Ruiz et al. 2019).

Remains of vertebrates were also found in smaller
amounts (e.g., birds, Didhelphdae and Cricetidae)
highlighting bones of unidentified birds, not finding skulls
or beaks, similar to those found by Orihuela-Torres et al.
(2018), who also mentions that these remains were not
found within the pellets, but can be found around the
entrance of the nests or burrows, Medina et al. (2013)
reports that A. cunicularia can consume birds such as
Zonotrichia capensis and Columbina cruziana which are
also common in these lomas (Figure 1).

Related to the consumption of mammals, a single
individual represents a large contribution in biomass much
higher than that provided by the invertebrates (Herse
2016), for this research it is reported as a new item within
the diet of A. cunicularia to the “fat-tailed opossum mouse”
(Thylamis sp.), which had not been previously reported.
This mammal is restricted in southern Peru and the identity
of the species is still unknown because it has not been
scientifically described (Pacheco et al. 2009). Additionally,
the presence of plant matter is reported, including seeds of
a Cactaceae (Haageocereus spp.) and leaf remains of a
species of mallows (Orihuela-Torres et al. 2018), which
can be incorporated indirectly when consuming prey.

Within the diet of A. cunicularia, 80% of beetles
correspond to the family Tenebrionidae, similar to that
found by other research (Roque-Vasquez et al. 2017;
Orihuela-Torres et al. 2018; Valladares et al. 2018; Ruiz et
al. 2019), which shows the preference for this taxon even in
different environments, therefore, the lomas of Atiquipa,
act as a resource available throughout the year and easy to
obtain, it was also observed that the consumption of
another beetle (Scarabacidae) only occurred during the
month of December, the same happened with the scorpions
and ants that were found in greater quantity, for the other
items the incorporation to the diet of A. cunicularia was
indistinct in the months.

The increase in prey availability is due to in December
the vegetation in the lomas is reaching its peak, where the
plant diversity is increased (Sotomayor and Jiménez; 2008)
as well as the presence of other insects, and the abundance
of mollusks terrestrial (gastropods), which are also
occasionally incorporated (Orihuela-Torres et al. 2018;
Medina et al. 2013; Cadena-Ortiz et al. 2016; Ruiz et al.
2019). This may be related to the fact that the variation of
food resources in the lomas could be conditioned between
the dry and wet seasons, as well as the types of habitats
present, which would reflect in the diet of species that use
these resources.

Athene cunicularia has a diet that depends on the
availability of resources (Kavanangh 2002, Tomasso et al.
2009), complementing the hypothesis that species such as
this one, which has as characteristics wide ranges of
distribution and lives in a variety of habitats, would have a
great plasticity on the type of food that can be incorporated
into their diet (Rocha et al. 2011). This food plasticity is an
important factor in bird’s raptors, due to its role in the
control of pest populations, such as insects and mammals
(Carevic 2011).

Behavior

A total of 5199 photographs (27 days/camera) and 1.8
hours of video were collected. Through the analysis, 4
general types of behavioral activities for A. cunicularia
were established: vigilance, return or rest, grooming and
feeding. Establishing that the Burrowing Owl, during the
assessment months, performs long grooming sessions
combined with vigilance at different times of day (Figure
2), with grooming sessions of 20 to 40 minutes, sometimes
individually or between individuals, which was previously
reported (Haug et al. 1993; Limonggi 2014).

These grooming sessions were performed when they
left burrowing (7-12 hours) and upon returning (16-17
hours), which would be due to a strategy to eliminate the
ectoparasites taking advantage of the hours of higher
temperature (Herse 2016), it has also been reported that
they perform dust baths for this purpose, which were not
recorded in this study. In the case of the grooming in the
afternoon would be done to order the feathers and keep the
heat at night.

Between 12 and 16 hours no individuals are recorded in
the trap cameras or in the observations made in the field.
This interval was used to searching food, which differs
with the normal behavior associated with this species,
where night habits are attributed between 20 to 6 hours
(Haug and Oliphatn 1990), although in areas of Chile and
Venezuela they tend to be a more diurnal and crepuscular
than nocturnal bird (Martinez and Gonzales 2004;
Limonggi 2014; Valladares et al. 2018). In addition, to the
same species in other locations, it is mentioned that the
burrowing owl can travel between 200 m and 2 km away
from the nest to feed, being able to present exceptional
events of longer distances in seasons of reproductive
events. Finally, upon returning and from 21 hours,
individuals are protected in the burrow and no activity of
the species is recorded during the night or early morning.

Table 1. Prey item in Athene cunicularia pellets between October
and December 2013 and their frequency of occurrence

Prey item Items number  Frequency (%)
Coleopterans

Tenebrionidae 1896 79.73

Scarabaeidae 150 6.31
Ants

Formicidae 86 3.62
Scorpion

Bothriuridae 230 9.67
Total invertebrates 2362 99.33
Mammals

Cricetidae 8 0.34

Didelphidae 3 0.13
Birds

Unidentified birds bones 4 0.17
Total vertebrates 15 0.63
Others

Gastropoda 1 0.04
Total 2378 100.00
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Figure 1. Prey items found during the evaluation: A. Jaws of Didelphidae (Thylamys spp.), B. Jaws of Cricetidae, C. Unidentified birds
and mammals bones, D. Head of Scarabidae, E. Head of Tenebrionidae, F. Gastropod, G Bothriuridae sting

Additionally, within the interactions that were recorded  seeds in the material of pellets disintegrated, and take
by camera traps, it has the registration of two mammals advantage of the rocks to be able to mobilize and avoid
associated to burrow evaluated, these were a “big-eared  predators (York et al. 2002).
mouse”, possibly the genus Phyllotis spp., which seek
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Figure 2. Behavior established for Athene cunicularia between October and December 2013 in the Atiquipa lomas, Peru
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Leopardus colocolo predator visiting the burrow; D. Big-eared mouse at the entrance of the burrow

The second record corresponded to a feline (Leopardus
colocolo), which is a rare species to register in this lomas,
which would form one of the predators of the burrowing
owl. It is known diet of this feline that includes “vizcachas”
(Lagidium peruanum) wich is also present in the area of
lomas, and sometimes incorporates some birds such as
ducks and common gallinule (Fajardo 2014). The big-eared
mouse was recorded frequently, and always between the
hours 22 hours and 5 hours, while Leopardus colocolo was

registered only twice at dawn, around 2 hours (Figure 3).
The eating habits of Athene cunicularia, in an
ecosystem of coastal lomas during the period de studio
(wet season), show the dominance of consumption of
invertebrates (Coleoptera) with the addition of some
vertebrates especially rodents and marsupials, as well as a
variation of the available resource and the response of the
selection of prey by the Burrowing Owl; about their
behavior, the use of trap cameras did not present alteration
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to the individuals studied like Garcia and Conway (2009),
and it is concluded that A. cunicularia has established
daytime activity habits, highlighting large periods of
feather grooming and an established time range for feeding.

The understanding and knowledge of the diet and
behavior of the species studied is presented as a tool to
propose conservation strategies for the population of this
raptor (Ruiz et al. 2019), which is capable of naturally
controlling the populations of other species (pests) and also
contribute to understanding their trophic relationship and
role in ecosystems such as the one studied.

The results obtained in this investigation are accurate,
since they correspond to the monitoring of a family group
of A. cunicularia, in a single location of this lomas
formation, where the methodological limitation was
established by the number of trap cameras available to
follow the behavior, as well as the permanence of the
family group associated to the burrow evaluated.
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