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Resumo. – Comportamento de tumulto contra a coruja-orelhuda e a suindara por aves no
sudeste do Brasil: a dieta das corujas influencia o tumulto? – O comportamento de tumulto ou
mobilização é considerado uma adaptação anti-predação com a função de alertar outras aves para a
presença de um predador, ao qual confunde e causa seu afastamento posterior. Testamos a hipótese de
que a ornitófaga coruja-orelhuda Asio (= Pseudoscops) clamator deveria gerar um maior nível de
tumulto do que a suindara Tyto alba, um predador ocasional de aves. O trabalho de campo foi desen-
volvido de julho a agosto de 2006 in numa savana da Estação Ecológica de Itirapina (22°13’S, 47°53’W),
sudeste do Brasil. Em 64 pontos experimentais exibimos um de dois modelos (um espécime montado de
T. alba ou A. clamator) e reproduzimos respectivamente seus chamados típicos. Dois dias depois este
processo foi repetido no mesmo ponto com o outro modelo (32 pontos para cada seqüência de mode-
los). Quarenta e cinco espécies de aves exibiram tumulto para ambas corujas, 38 para A. clamator e 33
para T. alba. A composição de aves tumultuadores foi similar para ambos modelos de corujas, que
atraíram aves desproporcionalmente mais próximo (< 10 m) do que seria esperado ao acaso. Como pre-
visto, números significativamente maiores de espécies e indivíduos produziram tumulto contra A. clama-
tor do que contra T. alba. Adicionalmente, a intensidade de tumulto foi maior contra A. clamator do que
T. alba, o que sugere identificação diferenciada do predador por parte das aves.

Abstract. – Mobbing behaviour is considered an anti-predator adaptation that functions to alert other
birds to the presence of a true predator, confusing and causing the latter to retreat. We tested the predic-
tion that the ornithophagous Striped Owl Asio (= Pseudoscops) clamator should generate heavier mob-
bing than the Barn Owl Tyto alba, an occasional predator of birds. Fieldwork was conducted between
July and August 2006 in a savannah of the Estação Ecológica de Itirapina (22°13’S, 47°53’W), southeast
Brazil. At 64 trial points we displayed one of two dummies (a mounted T. alba or A. clamator specimen)
and broadcasted their respective typical calls. Two days latter this was repeated at the trial point with the
other model (32 trials for each model sequence). Forty-five bird species mobbed both owls, specifically
38 for A. clamator and 33 for T. alba. Mobbing bird composition was similar for both models, which
attracted birds disproportionally closer (< 10 m) than would be expected by chance. As predicted, a sig-
nificantly larger number of bird species and individuals mobbed A. clamator than T. alba. Additionally,
mobbing intensity was higher against A. clamator than T. alba, suggesting differential predator recogni-
tion by mobbing birds. Accepted 16 April 2012.
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INTRODUCTION

Mobbing behaviour against owls is well-
known among many bird species, particularly

passerines.  Most authors consider mobbing
as an anti-predator adaptation functioning to
alert other birds to the presence of a predator,
confusing the predator and causing it to
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retreat (Altmann 1956, Curio 1978, Curio et
al. 1978, Frankenberg 1981, Flasskamp 1994,
Caro 2005). Mobbers of Powerful Owl (Ninox
strenua) were 8.75 times less preyed upon than
non-mobbers (Pavey & Smyth 1998). On the
other hand, mobbing by nesting birds can
reveal nests to predators (McLean et al. 1986)
and predators may injure or kill mobbing
birds (Sordahl 1990, Motta-Junior 2007). 

Assuming mobbing has evolved as an
anti-predator strategy, and that its benefits
outweigh costs, we hypothesized this behav-
iour would be more intense against more dan-
gerous or actual predators (Gehlbach &
Leverett 1995, Reudink et al. 2007). For exam-
ple, the Burrowing Owl (Athene cunicularia)
infrequently eats birds (Jaksic & Marti 1981,
Motta-Junior & Bueno 2004) and we rarely
observed it being mobbed (only two observa-
tions in 25 years of field experience, see
Motta-Junior et al. 2010). In North America,
Altmann (1956) reported only one passerine
species mobbing a mounted Burrowing Owl
specimen. Conversely, Ragusa-Netto (2000)
observed that mixed flocks of Brazilian
savannah birds uttered disproportionally
more alarm calls in response to bird-eating
raptors (Aplomado Falcon Falco femoralis and
Striped Owl Asio clamator).

Birds accounted for 21.2 to 44.6% by fre-
quency (number of individuals) of prey taken
by Striped Owls (Isaach et al. 2000, Motta-
Junior et al. 2004). Conversely, < 4% of prey
taken by Barn owls (Tyto alba) are birds (Jaksic
et al. 1982, Marti 1988, Taylor 1994, Motta-
Junior 2006). Hence, we predicted that the
ornithophagous A. clamator should generate
more mobbing (number of species and indi-
viduals, mobbing intensity) than T. alba. If
mobbers recognize predator species, as
shown by Curio et al. (1983), Gehlbach
(1994), Gehlbach & Leverett (1995), and
Reudink et al. (2007), then more birds and
bird species should respond to A. clamator
more often and intensely than to T. alba.

METHODS

Study area. Fieldwork was conducted at the
Estação Ecológica de Itirapina (EEI, 22°13’S,
47°53’W), a 2300 ha area of mostly natural
grassland savannah with sparse trees and
shrubs. The area is in the south portion of the
Cerrado Region and harbours some of the
last remnants of natural grassland savannahs
in State of São Paulo, southeast Brazil. The
climate has marked dry (April–September)
and wet (October–March) seasons. More
detailed descriptions of vegetation physiogno-
mies within Cerrado Region can be found in
Oliveira-Filho & Ratter (2002). 

Experimental procedures. For our experiment, we
choose two syntopic and similarly-sized owl
species that differ in diet and morphology:
Barn Owl and Striped Owl. Specifically in the
EEI, Barn owls were found to prey on few
birds (0.7% of 3735 prey identified from pel-
lets; JCMJ unpubl. data). Conversely, almost
half of the diet of A. clamator at EEI consisted
of birds (44.6% of 188 prey identified in pel-
lets; Motta-Junior et al. 2004). 

The owl models or dummies we used
were one mount of each species in natural
perched postures (Fig. 1). Each model was
placed atop a 2.5 m pole. A total of 64 trial
points for owl model displays were systemati-
cally set in a regular grid in grassland savan-
nah habitat to assess bird mobbing behaviour.
Although the minimum distance between trial
points was 330 m, trials were effectively con-
ducted at a minimum distance of 660 m in
any single day to ensure independence among
trial points (Deppe et al. 2003). We employed
both visual and auditory stimuli to enhance
mobbing events (Chandler & Rose 1988,
Deppe et al. 2003). A cassette recorder con-
nected to a Fender mini-amplifier was con-
cealed at the base of the pole on which the
dummies were mounted. We broadcasted the
model species’ respective common calls in
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five, 1-min sequences during each trial’s 10
min observation period. Taped calls were
recorded from local wild owls. In all trials, the
pole and model were placed in a conspicuous
location but within 2 m of a tree, providing
perch sites for approaching birds (Gehlbach
& Leverett 1995). At 32 (randomly chosen) of
the 64 points the A. clamator dummy was
firstly presented, then two days latter (a period
to minimize or to avoid data dependency) at
the same time and with similar weather the T.
alba dummy was presented. Alternatively, the
remaining 32 of 64 points had firstly T. alba
presented and two days latter A. clamator pre-
sented. Thus, there were 32 independent (first
displays) and 32 second display points for
each owl species with a grand total of 64 trials
for each owl species (first plus second dis-
plays). In case of no significant difference in
results of first and second displays within each
species, data were pooled. 

Most authors consider mobbing to occur
only when a bird is < 10 m or < 5 m from the
predator (e.g., Gehlbach 1994; Shedd 1982,
1983), however, there is no justification for
these distances. We included records of birds
in the 10–50 m concentric band because visi-
bility in grassland savannahs generally is was
good. 

All birds that responded to the owl dum-
mies were identified to species and their num-
bers were recorded (the birds were observed
through Zeiss 8x30 binoculars). Additionally,
we recorded the intensity of mobbing for each
bird on a rank scale of 1 to 7 (modified from
Chandler & Rose 1988 and Shedd 1982,
1983). The ranks were defined as: 1 - silent or
vocal approach to the model showing nervous
movements/calls within <50–10 m; 2 - silent
or vocal approach within <10–5 m; 3 - silent
within < 5–2 m; 4 - vocal within < 5–2 m; 5 -
silent < 2 m; 6 - vocal < 2 m; 7 - physical con-

FIG. 1. Stuffed specimens of T. alba (left) and A. clamator (right) mounted in a natural perching position.
Dark brown iris colours of both owls are as in living individuals.
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tact. During a trial, a bird first recorded for
example at < 50–10 m to the model and
subsequently approached to < 2 m vocalizing
was recorded as rank 6 and only one individ-
ual was counted. The mobbing intensity at
each trial was the rank sum for all birds
detected mobbing the model during the trial.

The observer (JCMJ) was concealed 15 m
away from the model and wore camouflage
clothes. Abrupt movements and noise were
avoided. At each trial, data were recorded dur-
ing a 10 min period. Only birds observed
mobbing or that appeared alarmed with the
model were counted and ranked; birds that
looked relaxed were not considered for the
analysis. Trials were performed early morning
(06:30–09:30 h) and late afternoon (15:30–
18:30 h) in July–August 2006. This was prior
to the breeding season for birds in southeast
Brazil and was done to avoid seasonal varia-
tion in mobbing intensity (Altmann 1956;
Shedd 1982, 1983).

Statistical analysis. As data were not normally
distributed (Kolmogorov-Smirnov test, all P
< 0.05) and the variances were not homoge-
neous (Levene test, all P < 0.05), we em-
ployed nonparametric statistics in all analyses,
including Mann-Whitney (z) and Spearmann
Rank correlation (rs) (Siegel & Castellan 1988,
Zar 1999). Statistical tests comparing the owl

species were one-tailed because there was an a
priori expectation that the ornithophagous owl
species should be more strongly mobbed. All
other tests were two-tailed. Statistical tests
were considered significant at P < 0.05 and all
calculations were performed using SPSS v. 10
(SPSS, 1999).

RESULTS & DISCUSSION

The presentation of owl species dummies,
combined with broadcasting of their respec-
tive common local calls, was an effective tech-
nique to elicit mobbing in cerrado birds, as
showed by Shedd (1982, 1983) and Chandler
& Rose (1988) for other owls in North Amer-
ica. There were no significant differences in
mobbing (number of species or individuals,
mobbing intensity) between the two model
presentation sequences (Table 1). Hence, all
trial data were pooled by owl species (n = 64
trials).

A total of 397 individuals of 45 bird spe-
cies were observed mobbing both owls, 38
species for A. clamator and 33 for T. alba
(Table 2). Only eight non-passerines were
observed, and within this group, humming-
birds were responsible for more intense mob-
bing (Table 2). Among passerines, Streamer-
tailed Tyrant (Gubernetes yetapa), Lesser Elaenia
(Elaenia chiriquensis), House Wren (Troglodytes

TABLE 1. Comparison of mobbing by birds for each owl species’s dummy according to order of model
presentation. Values for first and second model displays are mean ± SE. Mann-Whitney test (z) and asso-
ciated probabilities are shown.

Tyto alba first vs second displays (n1 = n2 = 32) Tyto 1st Tyto 2nd z P
Number of bird species 
Number of bird individuals
Mobbing intensity sum rank

1.875 ± 0.370
2.312 ± 0.503
4.531 ± 1.386

2.156 ± 0.319
3.250 ± 0.502
4.688 ± 0.945

1.128
1.813
1.229

0.259
0.070
0.219

Asio clamator first vs second displays (n1 = n2 = 32) Asio 1st Asio 2nd z P
Number of bird species
Number of bird individuals 
Mobbing intensity sum rank 

2.344 ± 0.290
3.000 ± 0.469
4.625 ± 0.820

2.656 ± 0.289
3.844 ± 0.450
6.656 ± 1.332

0.853
1.840
1.423

0.394
0.066
0.155
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TABLE 2. Bird species recorded mobbing dummies of the owls Asio clamator and Tyto alba models at Itira-
pina, southeastern Brazil. The figures are number of bird individuals according to distances from models.
Scientific nomenclature after Remsen et al. (2011).

Bird species Asio clamator Tyto alba Both owls

< 10 m > 50–10 m Total < 10 m > 50–10 m Total All distances
Columbidae
   Patagioenas picazuro
   Leptotila verreauxi
Trochilidae
   Eupetomena macroura
   Chlorostilbon aureoventris
   Colibri serrirostris
   unident. sp. “short-tailed” 
Picidae
   Colaptes campestris
   Veniliornis mixtus
Furnariidae
   Synallaxis albescens
   Synallaxis frontalis
Thamnophilidae
   Formicivora rufa
Tyrannidae
   Camptostoma obsoletum
   Elaenia flavogaster
   Elaenia obscura
   Elaenia chiriquensis
   Elaenia sp. 
   Phyllomyias fasciatus
   Gubernetes yetapa
   Serpophaga subcristata
   Xolmis cinereus
Corvidae
   Cyanocorax cristatellus
Hirundinidae
   Alopochelidon fucata
Troglodytidae
   Troglodytes aedon
Turdidae
   Turdus leucomelas
   Turdus amaurochalinus
Mimidae
   Mimus saturninus
Coerebidae
   Coereba flaveola
Thraupidae
   Schystochlamys ruficapillus
   Neothraupis fasciata

6

1

3
1

1
3

3
1
1
4

2

1

1

3

1

2
6

1

1

2

7
1

3
3

2

2
2
2

4

3

2
1

3

16

1

6

1
1

2

10
2

4
6

5
1
3
6
2
2

5

1

6

2
1

3

1

2
22

3
2

1

1
1

2

1

2

6

1

1

1
2

1

1
1

4

2

3

1

2

5

1

2

2

3
13

1

3
2

1
1

5

2

4
1
1

2
2

6

2

7

2

3

1

4
15

1
1

9
2
1
1

3
1

15
2

2

8
7
1
5
3
5
6
2
2

11

3

13

4
1

6

2

6
37
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aedon), and Red-crested Finch (Coryphospingus
cucullatus) were the main species approaching
closest to the models and disproportionally to
the band areas (Table 2). However, no physi-
cal contacts were recorded and only 32 and 27
bird individuals for A. clamator and T. alba,
respectively, approached the model < 5 m.

There was no significant differences in
species composition between models,
although some mobber species were exclusive
to each owl species (Table 2) (correlations for
A. clamator x T. alba, n = 45, < 10 m, rs =
0.403, P = 0.0061; < 50–10 m, rs = 0.516, P =
0.0003; all distances, rs = 0.578; P = 0.0001). 

Pavey & Smyth’s (1998) findings that non-
mobbers were preyed on by owls 8.75 times
more often than mobbers were apparently

not confirmed by our data. Although only
one mobbing species was detected as prey in
the pellets of A. clamator in EEI (Volatinia jaca-
rina, Motta-Junior et al. 2004), the ratio
between non-mobber and mobber numbers
in the A. clamator diet at EEI was only 1.5
(n = 57 pellets plus 10 pellet debris, Motta-
Junior et al. 2004). However, although the diet
was studied at the same location, it was not at
the same time, which could mislead this ratio.
This question remains controversial, since
Gehlbach & Leverett (1995) suggested that
mobbers are more preyed upon than non-
mobbers. 

Mobbing birds were disproportionately
closer to models than expected by chance
(Fig. 2); G = 169.43; d.f. = 1; P < 0.0001 for

TABLE 2. Continuation. 

Bird species Asio clamator Tyto alba Both owls

< 10 m > 50–10 m Total < 10 m > 50–10 m Total All distances
   Cypsnagra hirundinacea
   Thraupis sayaca
   Tangara cayana
Emberizidae
   Coryphospingus cucullatus
   Sicalis luteola
   Emberizoides herbicola
   Volatinia jacarina
   Sporophila caerulescens
   Zonotrichia capensis
   Ammodramus humeralis
   Saltator atricollis
Cardinalidae
   Piranga flava
Parulidae
   Geothlyps aequinoctialis
Icteridae
   Pseudoleistes guirahuro
Sp. 1 unident. “krrr” alarm
Sp. 2 unident. “póc” alarm

Number of individuals
Number of species

2
2

7
3

6

3

3

66
24

11

1

2
14
40
2
10

14

1

1
1
1

153
29

13
2
1

7
5
14
46
2
13

17

1

1
1
1

219
38

3
2

7
7
2
6
1
1
1

2

1

57
24

10

2
4
17
32
1
5
2
7

121
23

10
3
2

9
11
19
38
2
6
3
7

2

1

178
33

23
5
3

16
16
33
84
4
19
3
24

2

2

1
1
1

397
45
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A. clamator; G = 153.62; d.f. = 1; P < 0.0001
for T. alba. These results indicate that a “gen-
eral owl shape” and associated calls appear to
elicit mobbing by savannah birds in a similar
way for both owl species, implying a general
innate recognition of owls as predators (Alt-
mann 1956). However, more detailed quanti-
tative comparisons of mobbing data between
the two owl species’ models revealed differ-
ences (see below). 

A significantly greater number of bird spe-
cies mobbed A. clamator per trial (mean ± SE
= 2.50 ± 0.20) than T. alba (2.02 ± 0.24)
(Mann-Whitney z = 2.291; P = 0.011; n1 = n2
= 64; Fig. 3A) and the number of individual
birds which mobbed A. clamator per trial was
greater (3.42 ± 0.33) than T. alba (2.78 ± 0.36)
(Mann-Whitney z = 1.980; P = 0.024; n1 = n2
= 64 (Fig. 3B). Further, the mean mobbing
intensity rating per trial was greater for A.

FIG. 2. Frequency distribution of number of mobbing birds to distance intervals to owl models. White
bars and black bars are observed and expected frequencies respectively. Expected frequencies were derived
for the distance from model interval areas, comprising the < 50–10 m and < 10–0 m radius; assuming a
random distribution of birds within a 50 m radius circular area centred on the owl model. Data from 64 tri-
als by owl species.
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FIG. 3.  Comparative measures of bird mobbing against two owl species models at EEI, southeast Brazil.
A- mean number of mobbing bird species per point for each owl species. B - mean number of mobbing
individuals per point for each owl species. C - mean mobbing intensity rank sum per point for each owl
species. N = 64 trials by owl species.
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clamator (5.64 ± 0.79) than T. alba (4.61 ±
0.83) (Mann-Whitney z = 2.187; P = 0.014; n1
= n2 = 64; Fig. 3C).

We conclude that a regular bird-eating owl
(A. clamator) is more strongly mobbed than an
occasional bird predator (T. alba), suggesting
predator recognition by mobbing bird species,
as found for the Eastern Screech-Owl Megas-
cops asio (Gehlbach & Leverett 1995) and for
the Ferruginous Pigmy-Owl Glaucidium brasil-
ianum (Reudink et al. 2007). Further studies on
mobbing behaviour including this pair of owl
species but in other localities, or other pair of
species differing in diet may be conducted to
evaluate the generality of our conclusions.

ACKNOWLEDGMENTS

Field trips were financed by the Fundação de
Amparo a Pesquisa do Estado de São Paulo -
FAPESP. James Duncan, Marco Granzinolli,
Ivan Sazima, André Weller, and two anony-
mous referees made valuable suggestions to
this manuscript. André Eterovic helped with
the “random spacing hypothesis.” We thank
the Instituto Florestal de São Paulo for the
permits to conduct field experiments at EEI.
Adriana A. Bueno revised the English text.
This paper is dedicated to the memory of
Carl D. Marti, an excellent owl researcher as
a professional biologist and a gentleman as a
person. This is the publication no. 33 of
the project “Ecology of the Cerrado of Itira-
pina.”

REFERENCES

Altmann, S. A. 1956. Avian mobbing behavior and
predator recognition. Condor 58: 241–253.

Caro, T.  2005. Antipredator defenses in birds and
mammals. The Univ. of Chicago Press, Chi-
cago, Illinois, USA.

Chandler, C. R., & R. K. Rose. 1988. Comparative
analysis of the effects of visual and auditory
stimuli on avian mobbing behavior. J. Field
Ornithol. 59: 269–277.

Curio, E. 1978. The adaptive significance of avian
mobbing, I: teleonomic hypotheses and predic-
tions. Z. Tierpsychol. 48: 175–183.

Curio, E., U. Ernst, & W. Vieth. 1978. Cultural
transmission of enemy recognition: one func-
tion of mobbing. Science 202: 899–901.

Curio, E., G. Klump, & K. Regelmann. 1983. An
anti-predator response in the Great Tit (Parus
major): is it tuned to the predator risk? Oecolo-
gia 60: 83–88.

Deppe, C., D. Holt, J. Tewksbury, L. Broberg, J.
Petersen, & K. Wood. 2003. Effect of North-
ern Pygmy-owl (Glaucidium gnoma) eyespots on
avian mobbing. Auk 120: 765–771.

Flasskamp, A. 1994. The adaptive significance of
avian mobbing, V: an experimental test of the
‘move on’ hypothesis. Ethology 96: 322–333.

Frankenberg, E. 1981. The adaptive significance of
avian mobbing. IV. ‘Alerting others’ and ‘Per-
ception advertisement’ in blackbirds facing owl.
Z. Tierpsychol. 55: 97–118.

Gehlbach, F. R. 1994. The Eastern Screech-Owl:
life history, ecology, and behavior in the sub-
urbs and countryside. Texas A&M Univ. Press,
College Station, Texas, USA.

Gehlbach, F. R., & J. S. Leverett. 1995. Mobbing of
Eastern Screech-owls: predatory cues, risk to
mobbers and degree of threat. Condor 97: 831–
834.

Isacch, J. P., M. S. Bó, & M. M. Martínez. 2000.
Food habits of the Striped Owl (Asio clamator)
in Buenos Aires Province, Argentina. J. Raptor
Res. 34: 235–237.

Jaksic, F. M., & C. D. Marti. 1981. Trophic ecology
of Athene owls in mediterranean-type ecosys-
tems: a comparative analysis. Can. J. Zool. 59:
2331–2340.

Jaksic, F. M., R. L. Seib, & C. M. Herrera. 1982.
Predation by the Barn Owl (Tyto alba) in Medi-
terranean habitats of Chile, Spain and Califor-
nia: a comparative approach. Am. Midl. Nat.
107: 151–162

Marti, C. D. 1988. A long-term study of food-niche
dynamics in the Common Barn Owl: compari-
sons within and between populations. Can. J.
Zool. 66: 1803–1812.

Mclean, I. G., J. N. M. Smith, & G. Stewart. 1986.
Mobbing behaviour, nest exposure, and breed-
ing success in the American Robin. Behaviour



168

MOTTA-JUNIOR & SANTOS-FILHO

96: 171–186.
Motta-Junior, J. C. 2006. Relações tróficas entre

cinco Strigiformes simpátricas na região central
do Estado de São Paulo,? Brasil. Rev. Bras.
Ornitol. 14:359–357.

Motta-Junior, J. C. 2007. Ferruginous Pygmy-Owl
(Glaucidium brasilianum) predation on a mobbing
Fork-tailed Flycatcher (Tyrannus savana) in
southeast Brazil. Biota Neotrop. 7: 321–324. 

Motta-Junior, J. C., & A. A. Bueno. 2004. Trophic
ecology of the Burrowing Owl in Southeast
Brazil. Pp. 763–775 in Chancellor, R. D., & B.
U. Meyburg (eds). Raptors worldwide. World
Working Group on Birds of Prey and Owls &
MME/Birdlife, Berlin, Germany.  

Motta-Junior, J. C., C. J. R. Alho, & S. C. S. Belen-
tani. 2004. Food habits of the Striped Owl Asio
clamator in south-east Brazil. Pp. 777–784 in
Chancellor, R. D., & B. U. Meyburg (eds). Rap-
tors worldwide. World Working Group on
Birds of Prey and Owls & MME/Birdlife, Ber-
lin, Germany. 

Motta-Junior, J. C.,  M. A. M. Granzinolli, & A. R.
Monteiro. 2010. Miscellaneous ecological notes
on Brazilian birds of prey and owls. Biota
Neotrop. 10: 355–360. 

Oliveira-Filho, A. T., & J. A. Ratter. 2002. Vegeta-
tion physiognomies and woody flora of the
Cerrado Biome. Pp. 91–120 in Oliveira, P. S., &
R. J. Marquis (eds). The cerrados of Brazil:
ecology and natural history of a Neotropical
savanna. Columbia Univ. Press, New York,
New York, USA.

Pavey, C. R., & A. K. Smyth. 1998. Effects of avian
mobbing on roost use and diet of powerful
owls, Ninox strenua. Anim Behav. 55: 313–318.

Ragusa-Netto, J. 2000. Raptors and “campo-
cerrado” bird mixed flock led by Cypsnagra

hirundinacea (Emberizidae: Thraupinae). Rev.
Bras. Biol. 60: 461–467.

Remsen, J. V., Jr., C. D. Cadena, A. Jaramillo, M.
Nores, J. F. Pacheco, J. Pérez-Emán, M. B. Rob-
bins, F. G. Stiles, D. F. Stotz, & K. J. Zimmer.
2011. A classification of the bird species of
South America. American Ornithologists’
Union. Accessed on 14 April 2011 from http:/
/www.museum.lsu.edu/~Remsen/SACCBase-
line.html.

Reudink, M. W., J. J. Nocera, & R. L. Curry. 2007.
Anti-predator responses of Neotropical resi-
dent and migrant birds to familiar and unfamil-
iar owl vocalizations on the Yucatan Peninsula.
Ornitol. Neotrop. 18: 543–552.

Shedd, D. H. 1982. Seasonal variation and function
of mobbing and related antipredator behaviors
of the American Robin (Turdus migratorius). Auk
99: 342–346.

Shedd, D. H. 1983. Seasonal variation in mobbing
intensity in the Black-capped Chickadee. Wil-
son Bull. 95: 343–348. 

Sick, H. 1993. Birds in Brazil. A natural history.
Princeton Univ. Press, Princeton, New Jersey,
USA.

Siegel, S., & N. J. Castellan, Jr. 1988. Nonparamet-
ric statistics for the behavioral sciences. 2nd ed.
McGraw-Hill, New York, New York, USA.

Sordahl, T. A. 1990. The risks of avian mobbing
and distraction behavior: an anecdotal review.
Wilson Bull. 102: 349–352. 

SPSS. 1999. SPSS Base 10.0 for Windows user’s
guide. SPSS Inc., Chicago, Illinois, USA.

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

Zar, J. Z. 1999. Biostatistical analysis. 4th ed. Pren-
tice Hall, Upper Saddle River, New Jersey, USA.



<<
  /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


