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Resumen. — Variaciones estacionales y geograficas en la dieta de la Lechuza de Campanario
(Tyto alba) en agroecosistemas templados de Argentina. — Estudiamos el nicho tréfico de la Lechuza
de Campanario (Tyto alba) en agroecosistemas templados del centro de Argentina, describiendo la va-
riacion estacional y geografica en los habitos dietarios de esta lechuza en cuatro distritos de la region
Pampeana (Pampa Deprimida, Interior, Ondulada y Austral). Se identificaron 21.925 items presa de
muestras frescas de egagropilas coleccionadas durante el verano (n = 23) y el invierno (n = 26). Los
mamiferos, en su mayoria roedores sigmodontinos, fueron los items mejor representados (91,9%),
seguidos por anfibios (6,5%) y aves (1,6%). Los artrépodos también fueron items comunes, presentes
en el 45% de las muestras. El consumo de artropodos y anfibios fue mayor en verano que en invierno,
sugiriendo que las variaciones estacionales en la abundancia de presas se reflejan en la dieta de la
lechuza. No encontramos diferencias en la amplitud de nicho tréfico entre los cuatro distritos estudiados,
aunque este parametro varié entre estaciones, siendo mayor durante el verano. Seis especies de
roedores fueron comunes a todos los distritos: Calomys spp., Akodon azarae, Oligoryzomys flavescens,
Mus musculus, Rattus spp. y Holochilus brasiliensis. Calomys spp. fue numéricamente dominante en 46
de las 49 muestras estudiadas, y junto con A. azarae y O. flavescens constituyeron la mayor parte de la
dieta (> 80%). La dinamica poblacional de los roedores se reflejaria en las proporciones en la que este
grupo es utilizado por las lechuzas, con mayores frecuencias de consumo cuando éstos presentan picos
de abundancia (otofio—invierno).

Abstract. — We studied the dietary niche of the Barn Owl (Tyto alba) in temperate agroecosystems of
central Argentina by describing seasonal and geographic variation in the food habits of this owl in four
districts of the Pampean region (Flooding, Inland, Rolling, and Southern Pampas). We identified 21,925
prey items from samples of fresh pellets collected in summer (n = 23) and winter (n = 26). Mammals,
mostly sigmodontine rodents, were the main prey items (91.9%), followed by amphibians (6.5%) and
birds (1.6%). Arthropods were also a common prey item (found in 45% of the samples). The consump-
tion of arthropods and amphibians was higher in summer than in winter, indicating that seasonal changes
in prey abundances are reflected in the Barn Owl diet. We found no differences in food-niche breadth
among the four study districts, but food-niche breadth varied between seasons, being higher during sum-
mer. Six rodent species were common to all districts: Calomys spp., Akodon azarae, Oligoryzomys flave-
scens, Mus musculus, Rattus spp., and Holochilus brasiliensis. Calomys spp. was numerically dominant
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in 46 of the 49 samples, and together with A. azarae and O. flavescens comprised the bulk of the diet (>
80%). Predation on rodents may reflect population dynamics of the prey species with high predation
rates when peaks in abundance of sigmodontine rodents occurred (autumn—winter). Accepted 2 May

2011.

Key words: Barn Owl, Tyto alba, Buenos Aires, Cricetidae, food-niche breadth, Pampean region, small

mammals, Tytonidae.

INTRODUCTION

The Barn Owl (Tyto alba, Tytonidae) is a cos-
mopolitan strigiform that typically preys on
small (< 200 g) mammals (Taylor 1994, Marks
et al. 1999, Marti 2010). It prefers open habi-
tats, including grasslands, deserts, marshes,
and agricultural fields (Taylor 1994). Numer-
ous studies have been conducted on the
Barn Owl diet in Argentina, mostly focused
in describing small mammal distributions
(Bellocq 2000, Pardifias & Cirignoli 2002 and
references therein) or some aspect of preda-
tor-prey relationships (e.g., Bellocq 1998). In
contrast, few studies have examined dietary
responses at large scales (e.g., Leveau ef al
2006, Trejo & Lambertucci 2007). Leveau et
al. (2000) explored geographic variation in
diet along the coast of Buenos Aires province
in east-central Argentina, showing that dietary
parameters were strongly influenced by the
composition of rodent assemblages in differ-
ent phytogeographic units. However, no com-
prehensive large scale studies have included
the agriculturally modified areas of the entire
Pampean region of Buenos Aires province,
and seasonal variation in the diet of the Barn
Owl has not been considered in any regional
study in southern South America.

Our objectives were: 1) to provide new
information on the niche dimension of the
Barn Owl, and 2) to describe spatial and sea-
sonal variation in its feeding habits in four
districts of the Pampean region of central
Argentina. To the best of our knowledge, the
studied data base is larger than any other pre-
viously published for a South American coun-
try, encompassing an area of ~ 277,000 km?.
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METHODS

Study area. The Pampas included in Buenos
Aires province (~ 33°-41° §, 57°-63° W) ate
classified into four ecological units or districts
which can be distinguished according to dif-
ferences in geomorphology, soils, drainage,
physiography, and vegetation: the Rolling
Pampa, the Southern Pampa, the Flooding
Pampa, and the Inland Pampa (Soriano ez 4l
1992; Fig, 1). Mean annual temperature varies
from 13°C in the south to 17°C in the north
and mean annual precipitation varies from
600 mm in the southwest to 1200 mm in the
northeast. The four units also have different
land use patterns: in the Rolling Pampa, crops
have replaced most of the native vegetation
and crop fields cover about 70% of the land
whereas in the Flooding Pampa grasslands or
pastures remain (> 85%). The Southern and
the Inland Pampas have a mixed production
system with similar areas dedicated to crops
and animal husbandry (48 and 45% for the
Southern Pampa, and 27 and 47% for the
Inland Pampa, respectively). In the Rolling,
Inland, and Flooding Pampas summer crops
(soybean Glycine max and maize Zea mays)
are predominant, whereas in the Southern
Pampa winter crops (i.e., wheat Triticum aesti-
vum) prevail INDEC 2006, Baldi & Paruelo
2008).

Small mammal assemblages of the Pam-
pas are dominated by the native sigmodontine
rodents Calomys laucha, C. musculinus, Akodon
azarae, and Oligoryzomys flavescens (Pardifias ef
al. 2010). Introduced rats and mice (i.e., Razus
norvegicns, R. rattus, and Mus musculns) are
restricted mostly to pig and poultry farms and
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FIG. 1. Map of the study area indicating the collection sites of Barn Owl pellets and the four districts of

the Pampean Region included in Buenos Aires province, Argentina.

the vicinities of human habitations cross the
rural landscape (Gomez Villafafie & Busch
2007, Mifio e# al. 2007).

Field procedures and taxonomic identification. We
collected fresh Barn Owl pellets during winter
(July and August 2006-2007) and summer
(January and February 2007-2008) from nest
sites distributed in the four districts of the
Pampean region included in Buenos Aires

province (Fig. 1). Some areas, such as the east-
ern portion of the Rolling Pampa or the west-
ern portion of the Southern Pampa were not
sampled. However, based on literature review
(e.g., Pardifias ef al. 2010, Teta et al. 2010) and
the homogeneity
within each unit (see Sotiano ez al. 1992) we
made some conclusions extensive to these

relative  environmental

portions as well. Thus, with some confidence
we think that the studied samples are coarsely
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representative of the agriculturally modified
areas of each district.

The pellets were soaked in water and bro-
ken up into small fragments manually. Sodium
hydroxide (NaOH) solution was used to dis-
solve fur and feathers (following the method
described by Longlan 1985) and the skeletal
material recovered was washed in water and
dried. Mammalian preys wete identified to the
lowest taxonomic level possible by examina-
tion of skulls and dentaries. Osseous remains
were identified by comparison of voucher
specimens deposited in museum collections
and also by a literature review. Taxonomy fol-
lowed Wilson & Reeder (2005) for rodents
and marsupials and D’Elia ez a/. (2008) in the
punctual case of the rodent genus Necromys.
The number of bird specimens was identified
by the number of skulls and femurs, and
amphibians were counted by numbers of pel-
vic girdles. In addition, we also recorded the
presence or absence of arthropods in each
sample. Those samples with less than 100
prey items were excluded from statistical anal-
yses, since they were considered as inadequate
to determine ow’s diet (Love ¢# a/. 2000).

Data analyses. Frequencies of samples contain-
ing arthropods were compated between sea-
sons for each district using Fishet’s exact test
(Zar 1996). Mean percentages of mammals,
birds, and amphibians were compared among
districts and seasons by means of two-way
analyses of variance (ANOVAs, Zar 1996).
Data transformation and Tukeys multiple
comparison tests were performed when nec-
essaty (Zar 1996). In addition, we compared
the mean percentages of each of the six
rodent species that were common to all dis-
tricts. For each sample we computed the fol-
lowing dietary parameters (see Marti 1987):
food-niche breadth (FNB = 1/ pi?; where pi
is the proportion of each class “i” in the diet),
and standardized food-niche breadth (FNBst
= [FNB - 1]/[n — 1]; whete n is the total
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number of class categories) and small mam-
mal species richness per site (S). Values for
these parameters were compared among dis-
tricts and seasons with separated two-way
ANOVAs, and we analyze their relationship
with latitude and longitude by means of sepa-
rated linear regressions.

RESULTS

We analyzed samples from 49 sites, 23 from
the summer and 26 from the winter (Fig. 1),
identifying a total of 21,925 prey items: 91.9%
mammals, 6.5% amphibians, and 1.6% bitds.
Mammals and birds were present in all sam-
ples, whereas amphibians and arthropods
were present in 76% and 45% of the samples,
respectively. The percentage of samples
including arthropods increased from 12% in
winter to 82% in summer (Fisher’s exact test;
P < 0.001, Fig. 2). In contrast, the percentage
of mammals in the diet decreased from 98%
in winter to 81% in summer (ANOVA; F,.,, =
26.59, P < 0.001, Fig. 2). Amphibian percent-
ages in owl’s pellets also varied seasonally and
geographically, ranging from less than 1% in
winter samples from the Southern Pampa to
17% in summer samples from the Inland
Pampa (ANOVA, F, = 37.29, P < 0.001 and
Fiy = 473, P = 0.006 for seasons and dis-
tricts, respectively).

Of the 20,150 mammals identified, 20,113
(99.8%) were small mammals (< 150 g),
including 9 rodent genera and one of marsu-
pials (Table 1). Larger mammals (= 500 g)
found in low frequencies included lago-
morphs (Lepus enrgpaens), caviomorphs (Cavia
aperea), and marsupials (Lutreolina crassican-
data).

We found no differences in the food-
niche breadth indexes (FNB and FNBst)
among the four studied districts. In compati-
son, food-niche breadth varied between sea-
sons, being highest during summer (ANOVA,
F. 4= 13.16, P < 0.001; Table 2). In addition,
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FIG. 2. Mean percentages of mammals, amphibians and bitds in the diet of the Barn Owl, classified by

season and ecological districts in Buenos Aires Province, Argentina. Values at the top of the bars indicate

the percentage of samples with arthropods for each season and district.

no trend was observed between FNB or
FNBst and latitude or longitude.

Mean small mammal species richness per
site (S) was lowest in the Inland Pampa and
highest in the Rolling Pampa (ANOVA, F
= 6.72, P < 0.001; Table 1). Six rodent species
were common to all ecological districts:
Calomys spp. (including C. laucha and C. muscu-
linus), A. azarae, O. flavescens, Mus musculus, Rat-
tus spp., and Holochilus brasiliensis (Table 1).
Calomys spp. were dominant in 46 of the 49
samples, and constituted the bulk of the sam-
ple along with O. flavescens and A. azarae. Mean
percentage of both O. flavescens and A. azarae
was lowest in the Southern Pampa and largest
in the Flooding Pampa (ANOVA, F; ,, = 4.71,
P =0.006 and F, ,, = 7.19, P < 0.001 for A.
azarae and O. flavescens, respectively). More-
over, the relative frequencies of O. flavescens in
owl diets increased significantly from 10% in
summer to 14% in winter (ANOVA, F ,, =
5.74, P = 0.021), replacing A. agarae as the

second more abundant species in winter pellet
samples. Relative abundances of Calomys spp.
showed a marginal variation among districts,
ranging from 62% in the Flooding Pampa to
81% in the Southern Pampa (ANOVA, F; ,, =
2.55, P = 0.069). There was no significant
variation among districts or between seasons
in the presence of the other common species

(Table 1).
DISCUSSION

We present the first comprehensive study of
the feeding habits of Barn Owls in the Pam-
pas of Buenos Aires province, Central Argen-
tina. Our results agree with those reported in
other studies conducted in southern South
America, showing rodents of the subfamily
Sigmodontinae as the main prey item (e.g,
Massoia 1983, Bellocq 2000). Arthropods are
usually found in Barn Owl pellets, sometimes
even in great numbers (up to 50% of prey
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items). However, even in high percentages
their contribution in terms of biomass is neg-
ligible (Bellocq 2000, Motta-Junior 2006). In
fact, most studies regarding the diet of the
Barn Owl are focused on small vertebrates,
and generally arthropod data is either not reg-
istered at all or not included in the publica-
tions (Love ¢# a/. 2000). Dominance of small
mammals in the diet at all districts explained
the low values for food-niche breadth. The
lower relative proportion of small mammals
in summer and the higher consumption of
arthropods and amphibians during this period
compared with winter are consistent with sea-
sonal changes in the abundance of each of
these prey items in the environment (Mills e#
al. 1991, Busch & Kravetz 1992, Bilenca &
Kravetz 1998, Attademo e a/. 2005). Mote-
over, it is widely documented that birds,
amphibians, arthropods, and bats have been
reported as prey of the Barn Owl in some
areas when preferred mammalian prey species
declined (Bosé & Guidali 2001). In fact, field
densities of rodents in Pampean agroecosys-
tems are lower in spring and summer (Crespo
et al. 1970, Mills ¢z al. 1991). Our results are in
agreement with previous studies showing that
changes in prey availability are reflected in the
diet of Barn Owls (Taylor 1994, Bellocq 1998,
Love ¢t al. 2000).

The relative consumption of amphibians
by Barn Owls in this study is among the high-
est recorded for the Pampean region (Bellocq
2000, but see Fernandez ef a4/ 2010), even
though they are lower than those reported for
some tropical areas in South America (Del-
gado & Calderén 2007, but see Pardifias e a/.
2005). The higher proportion of amphibians
in the diet recorded for the Inland Pampa
could be related to the higher availability of
habitats suitable for amphibians associated
with wetland cover in this district (LART
2004).

The relative abundance of Calomys spp.
was higher that reported in several previous
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studies (e.g., Bellocq 2000, Leveau e al. 2000).
Ecological, paleontological and genetic stud-
ies have associated the dominance of Calomys
spp. with anthropogenic disturbance and
intensification of the agriculture in the Pam-
pean region (Kravetz ef al. 1986, Bilenca &
Kravetz 1995, Pardifias 1999, Chiappero ez al.
2002a, 2002b; Bilenca e# al. 2007, Gonzalez-
Ittig e al. 2007) and Patagonia (Pardifias e/ al.
2000). High consumption of one or two
micromammalian species by Barn Owls is a
frequent situation in agricultural regions
through the wotld (Marti 1988, 2010; Love ef
al. 2000, Keene 2009).

The relative abundances of other com-
mon sigmodontine species found in our study
partially differ from those found in previous
studies for coastal Buenos Aires province
(Leveau ez al. 2006). In particular, Leveau ef a/.
(2006) found that O. flavescens and A. azarae
were the dominant prey species in the Flood-
ing Pampa, whereas in our study Calomys spp.
were the most common prey species in all dis-
tricts, including the Flooding Pampa (Table
1). However, the relative abundances of A.
azarae and O. flavescens in our study were sig-
nificantly higher in the Flooding Pampa than
in the other districts. The only sites in which
A. azarae or O. flavescens were the dominant
prey species belonged to the Flooding Pampa
and were the closest to those reported by
Leveau et al. (2006). Thus, as has been previ-
ously indicated by Pardifias (1999), it seems
that A. azarae and O. flavescens are still the
dominant species towards the eastern part of
the Flooding Pampas near to the coast, where
the low terrain and soil restrictions prevent
the expansion of agriculture, and keeps the
abundances of Calomys spp. at lower levels.

Barn Owls specialize on small mammals
throughout their range and the variety of
small prey taken appeats to vary with avail-
ability and environmental and geographical
features (Taylor 1994, Bellocq 1998, Love ef
al. 2000, Marti 2010). Accordingly, species



richness was high toward the Rolling Pampas
and lower at the Inland Pampa, following the
general trends of small mammal richness in
the Pampean region (see Pardifias e a/. 2010).
The predation on rodents that we observed
may have been a reflection of the population
dynamics of the prey species. In fact, we
recorded the highest predation rates when
peaks in abundance of sigmodontine occurred
(autumn—winter; see Mills ez a/. 1991, Busch &
Kravetz 1992, Bilenca & Kravetz 1998).

Taking into account the recent changes
observed in the Pampean biota related to dif-
ferent land use and landscape structute, such
as the case of amphibians (Attademo ez al.
2005) and birds (Codesido ez al. 2008, Schrag
et al. 2009, Codesido ef al. in press), analysis of
owl pellets is a promising tool for evaluating
the composition of small mammal assem-
blages in short-term periods (Love e a/. 2000).
In this context, a large regional database such
as ours is the first step toward making future
contributions of this kind.

ACKNOWLEDGMENTS

We would like to thank I.. and C. Leveau, L.
Solari, and J. Tregoning for their assistance
during fieldwork. This study was funded by
the Consejo Nacional de Investigaciones
Cientificas y Técnicas (CONICET - Argen-
tina), the Universidad de Buenos Aires (grants
UBACyT X282 and X400), and the Instituto
Nacional de Tecnologia Agropecuaria (INTA
fi Argentina; PNECO 1302). We are grateful
to M. Busch, J. Jacob, U. E. J. Pardifias, and J.
Polop for their comments on an early version
of the manuscript.

REFERENCES

Attademo, A. M., P. M. Peltzer, & R. C. Lajmano-
vich. 2005. Amphibians occurring in soybean
and implications for biological control in Ar-
gentina. Agtic. Ecosyst. Eaviron. 106: 389—394.

BARN OWL DIET IN AGROECOSYSTEMS

Baldi, G., & J. M. Paruelo. 2008. Land-use and land
cover dynamics in South American temperate
grasslands. Ecol. Soc. 13: 6.

Bellocq, M. 1. 1998. Prey selection by breeding and
nonbreeding Barn Owls in Argentina. Auk 115:
224-229.

Bellocq, M. 1. 2000. A review of the trophic ecol-
ogy of the Barn Owl in Argentina. J. Raptor
Res. 34: 108-119.

Bilenca, D. N., & E. O. Kravetz. 1995. Patrones de
abundancia relativa en ensambles de pequefios
roedores de la Regién Pampeana. Ecol. Austral
5: 21-30.

Bilenca, D. N., & E O. Kravetz. 1998. Seasonal
variations in microhabitat use and food habits
of the Pampas mouse, Akodon azarae, in agro-
ecosystems of central Argentina. Acta Theriol.
43:195-203.

Bilenca, D. N.,, C. M. Gonzalez-Fischer, P. Teta, &
M. Zamero. 2007. Agricultural intensification
and small mammal assemblages in agroecosys-
tems of the Rolling Pampas, central Argentina.
Agric. Ecosyst. Environ. 121: 371-375.

Bose, M., & F. Guidali. 2001. Seasonal and geo-
graphic differences in the diet of the Barn Owl
in an agro-ecosystem in northern Italy. J. Rap-
tor Res. 35: 240-246.

Busch, M., & F O. Kravetz. 1992. Competitive
interactions among rodents (Akodon azarae,
Calomys lancha, C. musculinus and Oligorzomys fla-
vescens) in a two-habitat system. 1. Spatial and
numerical relationships. Mammalia 56: 541—
554.

Chiappero M. B., M. S. Sabattini, A. Blanco, G. E.
Calderoén, & C. N. Gardenal. 2002a. Gene flow
among Calomys musculinus (Rodentia, Muridae)
populations in Argentina. Genetica 114: 63-72.

Chiappero M. B., A. Blanco, G. E. Calderén, M. S.
Sabattini, & C. N. Gardenal. 2002b. Genetic
structure of populations of Calomys laucha
(Muridae, Sigmodontinae) from Central Argen-
tina. Biochem. Syst. Ecol. 30: 1023-1036.

Codesido, M., C. M. Gonzalez-Fischer, & D. N.
Bilenca. 2008. Asociaciones entre diferentes
patrones de uso de la tierra y ensambles de aves
en agroecosistemas de la Region Pampeana,
Argentina. Ornitol. Neotrop. 19 (Suppl.): 4-11.

Codesido, M., C. M. Gonzalez-Fischer, & D. N.
Bilenca. In press. Distributional changes of

303



GONZALEZ-FISCHER ET AL.

landbitd species in agroecosystems of central
Argentina. Condor 113: —.

Crespo, J. A., M. S. Sabattini, M. J. Piantanida, & G.
N. de Villafafe. 1970. Estudios ecoldgicos
sobre roedores silvestres. Publicacién especial
de la Secretaria de Estado de Salud Publica,
Ministerio de Bienestar Social de la Republica
Argentina, Buenos Aires, Argentina.

Delgado, C. A., & F. D. Calderén. 2007. La dieta de
la lechuza comun Ty# alba (Tytonidae) en una
localidad urbana de Uraba, Colombia. Bol.
SAO 17: 94-97.

D’Elia, G, U. E J. Pardifias, J. P. Jayat, & J. Salazar-
Bravo. 2008. Systematics of Necromys (Rodentia,
Cricetidae, Sigmodontinae): species limits and
groups, with comments on historical bio-
geography. J. Mammal. 89: 778-790.

Fernandez, E J., G. Moreira, D. Ferraro, & L. De
Santis. 2009. Presas consumidas por la lechuza
de campanatio (Iy7 alba) en la localidad de
Olavarria, Buenos Aitres: un caso de elevada
batracofagia. Nuestras Aves 54: 20-21.

Gomez Villafafie, I. E., & M. Busch. 2007. Spatial
and temporal patterns of Brown Rat (Raztus
norvegicus) abundance variation in poultry farms.
Mamm. Biol. 72: 364-371.

Gonzilez-Ittig, R. E., J. L. Patton, & C. N. Garde-
nal. 2007. Analysis of cytochrome-b nucloetide
diversity confirms a recent range expansion in
Calomys musculinus (Rodentia, Muridae). J. Mam-
mal. 88: 777-783.

INDEC. 2006. Censo Nacional Agropecuario
2002: Resultados Generales. Instituto Nacional
de Estadistica y Censos de la Republica Argen-
tina, Buenos Aires, Argentina.

Keene, A. 2009. Study of small mammal popula-
tions within two Barn Owl corridors at Folly
Farm. Biosci. Horiz. 2: 9.

Kravetz, F. O., R. E. Percich, G. A. Zuleta, M. A.
Callelo, & M. C. Weissembacher. 1986. Distri-
bution of Junin Virus and its reservoirs. A tool
for Argentine Hemorrhagic Fever risk. evalua-
tion in non-endemic areas. Interciencia 11:
185-188.

LART. 2004. Estimacién de areas y distribucién de
las diferentes clases de cobertura de suelo
durante el periodo inverno-primaveral para la
Provincia de Buenos Aires. Laboratotio de
Analisis Regional y Teledeteccién. Accessed on

304

12 December 2009 from http://www.
agro.uba.ar/users/lart/ estimacionesagricolas/
estimaciones/resultados.htm.

Leveau, L. M., P. Teta, R. Bogdaschewsky, & U. F. J.
Pardifias. 2006. Feeding habits of the Barn Owl
(Dyto alba) along a longitudinal-latitudinal gra-
dient in Central Argentina. Ornitol. Neotrop.
17: 353-362.

Longlan, W. S. 1985. Comments on preparing owl
pellets by boiling in NaOH. J. Field Ornithol.
56: 277.

Love, R. A., C. Webbon, D. E. Blue, & S. Harris.
2000. Changes in the food of British Barn
Owls (Iyto alba) between 1947 and 1997.
Mamm. Rev. 30: 107-129.

Marks, J. S., R. J. Cannings, & H. Mikkola. 1999.
Family Strigidae (typical owls). Pp. 7642 in del
Hoyo, J., A. Elliott, & J. Sargatal (eds). Hand-
book of the birds of the world. Volume 5: Barn
owls to hummingbirds. Lynx Edicions, Barce-
lona, Spain.

Marti, C. D. 1987. Raptor food habits studies. Pp.
67-80 in Giron Pendleton, B. A, B. A. Millsap,
K. W Cline, & D. M. Bird (eds). Raptor man-
agement techniques manual. National Wildlife
Federation, Washington, D.C., USA.

Marti, C. D. 1988. A long-term study of food—
niche dinamics in the Common Barn Owl:
comparisons within and between populations.
Can. ]. Zool. 66: 1803-1812.

Marti, C. D. 2010. Dietary trends of Barn Owls in
an agricultural ecosystem in northern Utah.
Wilson J. Ornithol. 122: 60-67.

Massoia, E. 1983 La alimentacién de algunas aves
del Orden Strigiformes en la Argentina. Hor-
nero (N. Extraordinatio): 124-148.

Mills, ]. N., B. A. Ellis, K. T. McKee, |. I. Maiztegui,
& J. E. Childs. 1991. Habitat associations and
relative densities of rodent populations in culti-
vated areas of Central Argentina. J. Mammal.
72: 470-479.

Mifio, M. H., R. Cavia, I. E Gomez Villafasie, D. N.
Bilenca, & M. Busch. 2007. Seasonal abun-
dance and distribution among habitats of small
rodents on poultry farms. A contribution for
their control. Int. J. Pest Manage. 53: 311-316.

Motta-Junior, J. C. 2006. Relagoes troficas entre
cinco Strigiformes simpatricas na regiao central
do Estado de Sao Paulo, Brasil. Rev. Bras. Orni-



tol. 14: 359-377.

Pardifias, U. E. J. 1999. Los roedores muroideos del
Pleistoceno tardio - Holoceno en la region
pampeana (sector este) y Patagonia (Republica
Argentina): aspectos taxonémicos, importancia
bioestratigrafica y significacién paleoambien-
tal. Ph.D. diss., Facultad de Ciencias Naturales y
Museo, Univ. Nacional La Plata, La Plata,
Argentina.

Pardifias, U. E J., & S. Cirignoli. 2002. Bibliografia
comentada sobre los analisis de egagrépilas de
aves rapaces en Argentina. Ornitol. Neotrop.
13: 31-59.

Pardifias, U. E. J., G. Moreira, C. Garcia-Esponda,
& L. M. J. De Santis. 2000. Deterioro ambiental
y micromamiferos durante el Holoceno en el
nordeste de la estepa patagbnica (Argentina).
Rev. Chil. Hist. Nat. 72: 541-556.

Pardifias, U. E. ], P. Teta, & S. Heinonen Fortabat.
2005. Vertebrate prey of the Barn Owl (Iyn
alba) in subtropical wetlands of northeastern
Argentina and eastern Paraguay. ]. Raptor Res.
39: 65-69.

Pardifias, U. E J., P. Teta, & D. N. Bilenca. 2010.
Roedores sigmodontinos de la regiéon pam-
peana: una introduccién zoogeografica. Pp. 37—
57 in Polop, J., & M. Busch (eds). Biologfa y
ecologia de pequefios roedores en la region
pampeana de Argentina. Editorial Univ. Nacio-
nal de Cérdoba, Cérdoba, Argentina.

BARN OWL DIET IN AGROECOSYSTEMS

Schrag, A. M., M. E. Zaccagnini, N. Calamari, & S.
Canavelli. 2009. Climate and land-use influ-
ences on avifauna in central Argentina: broad-
scale patterns and implications of agricultural
conversion for biodiversity. Agric. Ecosyst.
Environ. 132: 135-142.

Soriano, A., R. J. C. Leén, O. E. Sala, R. S. Lavado,
V. A. Deregibus, M. A. Cahuépé, O. A. Scaglia,
C. A. Velazquez, & J. H. Lemcoff. 1992. Rio de
la Plata grasslands. Pp. 367—407 in Coupland, R.
T. (ed.). Ecosystems of the wotld 8A. Natural
grasslands. Introduction and western hemi-
sphere. Elsevier, New York, USA.

Taylor, 1., 1994. Barn owls. Predator-prey relation-
ships and conservation. Cambridge Univ. Press,
Cambridge, UK.

Teta, P, C. M. Gonzalez-Fischer, M. Codesido, &
D. N. Bilenca. 2010. A contribution from Barn
Owl pellets analysis to known micromamma-
lian distributions in Buenos Aires province,
Argentina. Mammalia 74: 97—103.

Trejo, A., & S. Lambertucci. 2007. Feeding habits
of Barn Owls along a vegetative gradient in
northern Patagonia. J. Raptor Res. 41: 277-287.

Wilson, D. E., & D. M. Reeder (eds). 2005. Mam-
mal species of the World. Johns Hopkins Uniwv.
Press, Baltimore, Maryland, USA.

Zar, J. H. 1996. Biostatistical analysis. Prentice Hall,
Englewood Cliffs, New Jersey, USA.

305







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


