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VARIATION IN THE DIET OF WESTERN BARN OWLS (TYTO ALBA)
ALONG AN URBAN-RURAL GRADIENT

PABLO TETA,"* CARINA HERCOLINL> AND GERARDO CUETO?

ABSTRACT.—We studied geographic variation in the diet of Western Barn Owls (Tyfo alba) along a urban-rural
gradient in central-eastern Argentina and identified 5,231 prey items. Mammals were present in all samples, whereas birds
and amphibians were present in 79.1 and 50.0% of the samples, respectively. There were significant differences in
vertebrate assemblages consumed by Barn Owls at the opposite extremes of the gradient. Native sigmodontine rodents
comprised 85.8% of the total prey items, especially towards periurban and rural areas. Exotic murid rodents were the main
prey item in urban sites, while birds increased in frequency in urban and periurban areas. Food niche breadth and
standardized food niche breadth values were higher at intermediate levels of urbanization (= periurban). This ‘periurban
peak’ in species diversity is a relatively well-known pattern, previously reported for taxa such as birds, lizards, bumblebees,
and butterflies among others. The trophic habits of Barn Owls along this gradient were mostly similar to those reported in
other studies in southern South America, where the main prey items were native rodents and food niche breadth values
(measured at the level of Orders) were low. Western Barn Owls in our study maintained specialization as a micromammal
predator. Received 13 October 2011. Accepted 16 April 2012.

The Western Barn Owl (Tyto alba) is one of the
most common and best-studied raptors in the
world (Marks et al. 1999). Its food habits have
been widely documented throughout its distribu-
tional range, demonstrating this species has a
marked preference for micromammalian prey
(Taylor 2004). Despite the abundant information
about its food habits in southern South America
(e.g., Bellocq 2000, B6 et al. 2007), its trophic
ecology in temperate latitudes is strongly biased
towards studies in agricultural or relatively
undisturbed grassland areas (e.g., Faverin 1987,
Bellocq 1998, Leveau et al. 2006, Gonzailez-
Fischer et al. 2011). The diet of urban and
periurban-dwelling Barn Owls in this same area
is poorly known with a few exceptions (e.g.,
Massoia 1988, 1989). Literature about dietary
responses at regional scales, especially along
abrupt environmental gradients, is also scarce
(e.g., Travaini et al. 1997, Leveau et al. 2006,
Trejo and Lambertucci 2007).

Barn Owls commonly breed in urban areas that
provide suitable nest sites (e.g., Salvati et al.
2002), but the trophic ecology of the species in
these habitats is poorly known. Vargas et al.
(1984) indicated birds and reptiles accounted for
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>50% of the prey items at urban locations in
southern Spain, suggesting that small mammals
were secondary resources in urban habitats. Use
of alternative prey in urban environments was also
recorded for central Argentina, where bats were
seasonally dominant in the diet of this owl. Salvati
et al. (2002) and Charter et al. (2007), in contrast,
found high rodent consumption in urbanized
neighborhoods of central Italy and Israel. Under-
standing food preferences of this species of
special concern in relation to other parameters
(e.g., breeding success, habitat use) may provide
useful information for a variety of habitats,
including urban and rural areas (Salvati et al.
2002). The objective of our study was to provide
new information on the trophic ecology of
Western Barn Owls along a urban to rural gradient
in central-eastern Argentina.

METHODS

Study Area.—The area studied is between 34°
00 to 34° 50" S and 57° 59 to 59° 11" W, Province
of Buenos Aires, central-eastern Argentina
(Fig. 1), including the City of Buenos Aires and
its influence area or ‘Gran Buenos Aires’. The
area was originally covered by grasslands, patches
of xerophylous forests, wetlands, and subtropical
riverside forests (Cabrera 1968). This landscape
has been gradually modified by agriculture and
human settlement since formation of the city of
Buenos Aires in the 16™ century (Morello et al.
2000). Today, this area is one of the most
populated in southern South America with ~13
million people (Instituto Nacional de Estadisticas
y Censos; http://www.indec.gov.ar/). The matrix
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FIG. 1.

Study area, northeastern Buenos Aires Province, central-eastern Argentina; shaded areas represent the surface

on which buildings, paved roads, or other construction replaced the natural substrate (= ‘built habitat’). Sites are arranged

from north to south. Numbers correspond to those in Table 1.

of Buenos Aires is formed by buildings and paved
streets with patches of parks and open green areas
(Morello et al. 2000, Cavia et al. 2009). Towards
the north, west, and south, urbanization is
gradually replaced by pastures and cultivated
fields, where grasses occupy small relicts along
field borders and roads (Soriano et al. 1991). The
landscape in some littoral areas is still composed
of small, highly fragmented, fringes of humid
grasslands intermixed with reduced patches of
riparian thickets and xerophylous forests (Mat-
teucci et al. 1999). The climate is characterized by
mean annual precipitation of 1,014 mm and mean
temperatures of 23 °C in January (summer) and
10 °C in July (winter) (Murphy 2008).

Data Collection—Fresh pellets were collected
mostly between 2005 and 2006 at nest and roosting
sites from 24 localities (Fig. 1). One to six collections
were made at each site. All results from each roost
were combined, and each site provided only one
sample. Pooling data was necessary to minimize the
effects of possible seasonal and annual biases, given
there were insufficient data to use in the analysis
(Clark and Bunck 1991, Love et al. 2000). Analyses
were performed only with samples from sites with
>100 prey items. Studied sites were ordered along a
urban to rural gradient (Table 1) considering build-
ings, paved roads, or other construction that replaced
the natural substrate or the percentage of tree and
herbaceous cover, among others (Table 1; Hercolini

2007). We follow Morello et al. (2000) in defining
‘urban’, ‘periurban’, and ‘rural’. We used the area
covered by human constructions (‘built habitat’,
sensu Whitney 1985) as an approximate measure of
urbanization for statistical procedures (Hercolini
2007, Cavia et al. 2009; Table 1). Landscape
variables, including ‘built habitat’, were recorded
for each site in an area of 2.5-km radius using the
continuous land classification of Hansen et al. (2002)
and data from MODIS (Moderate Resolution
Imaging Spectroradiometer). We used a 2.5-km
radius coinciding with the mean home range of Barn
Owls (Hercolini 2007).

Vertebrate prey items were identified to species
level by comparisons with reference collections
housed at the Museo Argentino de Ciencias Naturales
‘Bernardino Rivadavia’ (Buenos Aires, Argentina).
We computed the food niche breadth for each sample
(FNB = /(3. pi®) where pi is the proportion of each
class 1 in the diet (Orders = class) and the
standardized food niche breadth (FNBst = FNB —
1)/(n — 1) where n is the total number of prey classes
(Marti 1987). A Principal Component Analysis
(PCA) was performed using software Infostat (Di
Rienzo et al. 2010) to detect and describe changes in
the composition and abundance of prey categories;
i.e., Orders Anura, Columbiformes, Passeriformes,
Didelphimorphia, Chiroptera, Rodentia (native and
exotic species were considered separately following
Clark and Bunck 1991), and Lagomorpha.
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RESULTS

We identified 5,152 prey items, mostly native
sigmodontine and exotic murid rodents (Table 1).
Mammals were present at all sites, whereas birds
and amphibians were present at 79.1 and 50.0% of
the sites, respectively (Table 1). We identified
4,815 mammals of which 4,729 (98.2%) were of
species with mass <250 g. Larger mammals
(>500 g) occurred in low frequencies and
included young lagomorphs (Lepus europaeus),
caviomorphs (Cavia aperea), and marsupials
(Didelphis albiventris).

The native sigmodontine rodents Akodon
azarae, Calomys spp. (including C. laucha and C.
musculinus), and Oligoryzomys flavescens com-
prised 85.8% of the total prey items (Table 1).
These species were prominent toward periurban
(Akodon azarae, Oligoryzomys flavescens) and
rural areas (Calomys spp.), and were replaced by
exotic murid rodents, such as Mus musculus and
Rattus spp. in urban settlements (Table 1, Fig. 2).
Birds, especially passerines, were present in low to
moderate proportions (0.4-40.0%) in most sam-
ples, increasing in frequency at urban and periur-
ban areas (Table 1, Fig. 2).

FNB varied between 1.00 and 2.92, while FNBst
varied between 0 and 0.48; both parameters
increased in values at intermediate levels of built
habitat, decreasing towards the extremes of the
gradient and describing second order polynomial
functions (R? = 0.655 and R* = 0.468, respectively).

The two first axes generated by PCA analysis
accounted for 99.3% of the variance in the diet
(Fig. 2). Representation of sites and prey categories
(i.e., Orders Anura, Columbiformes, Passeriformes,
Didelphimorphia, Chiroptera, Rodentia [exotic],
Rodentia [native], and Lagomorpha) defined by
the two first factors segregated urban from periurban
and rural samples. Prey in urban sites included
mostly exotic murid rodents, while in periurban and
rural areas the most common prey were native
sigmodontine rodents (Fig. 2, Table 1). Birds were
more abundant at urban and periurban areas.

DISCUSSION

Barn Owls feed primarily on micromammalian
prey with weights between 10 and 150 g (Taylor
2004). Stenophagy and specialization, which are
characteristics of these owls, decrease when the
diversity and abundance of its main prey decreas-
es (Taylor 2004). Birds, amphibians, arthropods,
and bats have been reported as prey of Barn Owls
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when preferred micromammalian prey species
declined (Vargas et al. 1984, Bose¢ and Guidali
2001), such as in urban areas (Charter et al. 2007).
However, our study documented that small
mammals represented the main prey items, and
were only partially replaced by other taxa at some
sites (e.g., by birds in some urban and periurban
areas [e.g., sites 12, 13, 16; Fig. 1] or amphibians
near wetlands or water courses [e.g., sites 4, 15;
Fig. 1]). Barn Owls in our study, unlike other
birds of prey that switch their diet from small
mammals in rural areas to birds in cities (e.g.,
Yalden 1980, Pikula et al. 1984, Kubler et al.
2005), maintained their selectivity as micromam-
mal predators. Dominance of small mammals in
the diet at all sites explained the low values for
FNB and FNBst. Overall, our results are in
agreement with those of Bellocq (1998), Leveau
et al. (2006), and Gonzélez-Fischer et al. (2011)
who studied food habits of Barn Owls at similar
latitudes in central-eastern Argentina; they also
found high predation on micromammalian prey
and low values of food niche breadth (at the level
of Order) for this species.

Urban development produces some of the
greatest extinction rates and frequently eliminates
the large majority of native species (McKinney
2002 and references therein). This is certainly true
in the case of native sigmodontine rodents, which
were almost completely replaced by exotic rats and
mice in urban areas of central-eastern Argentina
(e.g., Massoia and Fornes 1967, Cavia et al. 2009).
Hercolini (2007) described in detail the micro-
mammal communities along the same gradient that
we studied and suggested that exotic rodents, such
as Rattus spp. and Mus musculus prevail at the
urbanized extreme, while mice of the genus
Calomys spp. were the most frequent species in
rural areas. High proportions of some native
species (e.g., Akodon azarae, Oligoryzomys flaves-
cens) occur at middle portions of the gradient in
periurban areas surrounded by large patches of
parklands and spontaneous vegetation (Hercolini
2007; Table 1). This ‘periurban peak’ in species
diversity is a relatively well-known pattern,
previously reported for taxa such as birds, lizards,
bumblebees, and butterflies (Racey and Euler
1982, Pawlikowski and Pokorniecka 1990, Blair
2001, Germaine and Wakeling 2001). The increase
of FNB and FNBst values at intermediate urban-
ization levels in our study agrees with this pattern.

It is usually accepted that Barn Owls may
capture commensal rodents in low frequencies,
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FIG. 2. Representation of sites (black dots) and Western Barn Owl prey categories (open circles) on the plane defined
by axes I and II of a principal component analysis. Numbers for urban settlements correspond to those in Table 1.

even in anthropically modified areas (e.g., Clark
and Bunck 1991, Magrini and Facure 2008).
However, we found high consumption rates of
exotic rats and mice at the urbanized extreme of
our gradient, demonstrating the opportunistic behav-
ior of Barn Owls under certain environmental
conditions (Taylor 2004). Commensal rodents are
mainly associated with human activities, and an
increase in their abundance in Barn Owl diets can be
used as an indicator of environmental degradation
(Clark and Bunck 1991). Moderate to high frequen-
cies of exotic murid rodents were also reported in the
diet of this owl at other periurban localities of
southern South America (e.g., Nores and Gutiérrez
1990, Gonzalez Acuna et al. 2004).

The dominant prey species along the study
gradient of the entire sample was Oligoryzomys
flavescens, the main hantavirus reservoir in
central-eastern Argentina (Enria and Levis
2004). Hantaviruses are infectious agents dissem-
inated by rodents in several parts of the world
(Enria and Levis 2004); they cause Hantavirus
Pulmonary Syndrome (HPS) with a lethality that
reaches 50%, which is transmitted to humans
through inhalation of particles in excretions of wild
rodents. The expansion of urban areas is a reality in
the present world (e.g., McKinney 2002) and
political actions are needed to preserve minimum
spaces of natural habitats that ensure maintenance
of predator-prey relationships. Barn Owls may
have an important role in control of O. flavescens,

especially at periurban places of central-eastern
Argentina, where ~ 13 million people live and HPS
is an endemic disease (Busch et al. 2004).
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