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Capsule Spontaneous calls and replies to playback of Scops Owls were significantly more frequent during
the breeding period, when paired birds defend territories. The probability of spontaneous calls varied with
moon phase, with a peak occurring during nights with a full moon. In some cases, during the winter, Scops

Owils responded to playback calls of Little Owls, thus suggesting possible intra-guild competition between

these species.

Auditory surveys play an important role in
understanding the distribution of owls, because of the
elusiveness and nocturnal habits of these birds (Fuller
& Mosher 1981, Haug & Didiuk 1993). Playback of a
recorded song or call is widely used to census nocturnal
raptors (Lane et al. 2001, Martinez & Zuberogoitia
2004, Penteriani et al. 2010), because it induces birds
to call in response, so increasing the probability of
being detected (Martinez et al. 2002). Playback has
been used to provide insights into space use (Lane
et al. 2001), behavioural ecology (Galeotti et al. 1997,
Martinez & Zuberogoitia 2002) and demographic
trends of nocturnal birds (Redpath 1994, Martinez &
Zuberogoitia 2004). Individual response to playback of
conspecific calls varies with environmental conditions
(e.g. weather and moon phase: Kavanagh & Peake
1993, Navarro et al. 2005, Penteriani et al. 2010),
distance from the source of broadcast sound (Proudfoot
et al. 2002), sex and individual social status (Appleby
& Redpath 1997, Rohner 1997). Playback can also use
heterospecific calls to elicit replies, but responses to
this auditory technique are poorly known and they are
often related to competitive relationships (Herter &
Hicks 2000, Crozier et al. 2005). For some species,
passive auditory surveys provide better results than
studies based on playback (Martinez & Zuberogoitia
2002); for others, elicited calls through playback seem
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to be more effective (Ritchinson et al. 1988,
Zuberogoitia & Campos 1998, Navarro et al. 2005).

The Eurasian Scops Owl Otus scops is a small
nocturnal raptor, widely distributed in the Palearctic as
breeder (Cramp & Simmons 1980). Most individuals
migrate and spend the winter in sub-Saharan Africa,
with few resident populations remaining in Eurasia
throughout cold months (Cramp & Simmons 1980).
In Italy, the winter distribution range of Eurasian
Scops Owls includes southern regions (Brichetti &
Fracasso 2006), and scattered points of occurrence, in
northern (Spina & Volponi 2008) and central Italy
(Laurenti 1987, Tellini Florenzano et al. 1997, Vannini
et al. 2013).

During the breeding period, Scops Owls defend a
territory (Galeotti et al. 1997) with intensive vocal
activity consisting in a whistling ‘kiuu’ (Dragonetti
2007), rthythmically repeated by both sexes (Van Der
Weyden 1975, Currie et al. 2002). The advertising call
is similar in males and in females (Koenig 1973).
Alarm calls are louder and more penetrating than the
advertising call, and are expressed when nests are
disturbed or when predators fly overhead (e.g. Tawny
Owls Strix aluco; Cramp & Simmons 1980, Koenig
1973). Playback represents an effective census
technique for Scops Owls (Currie et al. 2002), mainly
when their density is high (Zuberogoitia & Campos
1998). Territoriality has never been confirmed during
the winter and spontaneous calls have only
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occasionally been recorded (e.g. Crete: Cramp &
Simmons 1980, Nigeria: Elgood et al. 1966).

The Eurasian Scops Owl is a species of European
conservation concern (Mafiez 1994, BirdLife
International 2004) and its numbers are declining in
Italy (Marchesi & Sergio 2005). For example, about
500-1500 pairs are estimated to breed in Tuscany
(Tellini Florenzano et al. 1997), while no data are
available on winter populations. The conservation
status of this species (BirdLife International 2004)
necessarily requires the design of appropriate
monitoring programmes (Elzinga et al. 2001) but
variables which may influence its calling behaviour are
also poorly known.

This study was based on a two-year survey (2011-
2013) in Southern Tuscany as part of a study on the
abundance and ecology of this species in its Italian
winter quarters. We aimed to provide new insights
into the distribution and the eco-ethology of wintering
Scops Owls by combining two census techniques,
direct detections (spontaneous calls) and playback, and
to evaluate the effectiveness of these monitoring
methods. We hypothesized that the frequency of
response to playback stimuli and spontaneous call
would change with season and moon phase, to reflect
breeding territoriality and perception of predation risk
from larger owls, respectively (Lourenco et al. 2011).

Habitats in the study site (province of Grosseto,
Central Italy: 474-1045m as.l) included mixed
deciduous woodlands (69%), fallow fields (13%),
cultivated fields (5%), pinewoods (3%), human
settlements (2%) and scrub (8%). A river (Merse),
some rivulets and several ponds fed by rainwater were
present (Cantini et al. 2013). The climate is sub-
montane: during this survey, temperature ranged from
-2.7°C to 26.6°C (median=13.9°C, Q;—Q;=7.9-
19.0°C; meteorological station: Campiano. www.
idropisa.it).  Agriculture (cereals and vegetable
gardens), sheep and cattle raising and wood cutting
were limited to the downstream portion of the study
area and to the immediate surroundings of the villages.
In this area, the Eurasian Scops Owl is a common
breeding species, with some overwintering individuals
(Vannini et al. 2013).

The survey was performed within the framework of
a regional Atlas project on wintering and breeding
bird species (http://www.centrornitologicotoscano.org;
Accessed on 20 November 2013). We performed a
playback experiment, using a tape recording of
conspecific and Little Owl Athene noctua calls. We
used two recordings for each species (advertising and
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alarm calls, which were broadcast one after the other
in the same bout), to reduce results being influenced
by the specific features of a single recording. Our study
was carried out between March 2011 and February
2013: a 52 km long route was driven by car, one night
per week, every month. Thirty stations, separated from
one another by c. 1.5 km, were visited on this route
after dusk, by 1-2 observers, regardless of weather. The
same 30 stations were surveyed throughout the study.
We adapted protocols already used for the species
(Samwald & Samwald 1992, Takats et al. 2001, Krofel
2008) as following. We stayed for 2 minutes in silence
at each station, to record spontaneous calls of the
target species (bout S). Then, a playback of Scops Owl
vocalizations was broadcast for 2 minutes and we
listened for a reaction for a further 3 minutes (bout P1:
Krofel 2008). A vocalization of a Little Owl was then
broadcast for 2 minutes, and we waited a further 3
minutes for a reaction (bout P2).

Broadcast volume was adjusted every time and at
every station to ensure clear vocal rendition (74 dB —
which fell within the range of vocal output levels of a
variety of small owl species: cf. Cramp 1985, Gerhardt
1991, Parejo et al. 2012 — at stations located within
fields; 93 dB in wooded areas, where trees may limit
sound diffusion, or on windy nights). For each
sampling bout, we recorded whether a call of either
Scops Owls or non-target species occurred. We
recorded weather conditions, moon phase, temperature
and wind speed at the time of surveys. Weather
conditions were classified according to the percentage
of sky coverage (0-25%, 26-50%, 51-75% and 76—
100%), and to the presence/absence of precipitation.
Wind speed was estimated according to the Beaufort
scale (0, calm; 1, light air; 2, slight breeze; 3, gentle
breeze; 4, moderate breeze; Takats et al. 2001). Moon
phases were classified as it follows: phase (1) from new
moon to %; (n = 32 nights); phase (2) from % to % (n
=23 nights); phase (3) from ! to % (n =24 nights)
and phase (4) over % and full moon (n = 24 nights).

We used generalized linear models with Poisson errors
(Crawley 2007) to assess the effects of playback calls on
spontaneous call/reply to playback, by Scops Owls. In a
first model, the number of stations with spontaneous
call/night was fitted as response variable. In a second
model, the number of stations where we detected a
reply to a playback call by conspecific was fitted as
response variable. In all models, breeding period,
weather conditions, wind speed and moon phase were
the predictors. For all the analyses, all variables were
entered in global models (Crawley 2007). Minimum


http://www.idropisa.it
http://www.idropisa.it
http://www.centrornitologicotoscano.org

Downloaded by [Universita Studi di Pavia] at 08:58 04 April 2014

adequate models were estimated by removing the least
significant term at each step, until the elimination of
terms caused a significant increase in the residual
deviance (Crawley 2007). The significance of changes
in residual deviance was assessed through F like
deletion tests (Crawley 2007). Circular statistics
(Rayleigh test) were used to assess if the calling
behaviour of Scops Owls was related to moon phase
(cf. Di Bitetti et al. 2006).

The survey was carried out for a total of 103 nights (n
=51 during the breeding period; n=52 outside the
breeding period), with Scops Owls detected (n =294
total detections) on 67 nights (65%): about 97% of
101 spontaneous calls and 96% of responses to
playback calls of conspecific (n=146) were recorded
in summer. The number of stations with spontaneous
calls of Scops Owls was significantly greater during the
breeding period than in winter and in nights with
moon phases 3—4 (>% moon) than in other nights
(Table 1). The number of stations with replies to
playback calls by conspecifics was significantly higher
in the breeding period and on nights with a light
breeze (Table 1). In the non-breeding (winter) season,
most of the vocalizations heard (70%) were emitted
spontaneously. During the winter, Scops Owls
responded to broadcast calls of Little Owl in 16.4% of
cases (Fig. 1). The probability of a spontaneous call
was also significantly higher on nights with moon
phase 3 than during night with other moon phases
(circular Rayleigh test: Z=146.7; P <0.001; r=0.24;
Di Bitetti et al. 2006).

Monitoring of Scops Owl populations throughout the
year was affected by a significant seasonal variation in
response to playback. Peaks in detection occurred
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Figure 1. Percentages of spontaneous and induced calls by Scops
Owils during the breeding (n = 247 vocalizations) and the wintering
periods (n =48 vocalizations). Responses to Litlle Owl calls
occurred only during the winter.

during the breeding period because it coincided with
the arrival of the migratory contingent of the
population and so likely territorial disputes with
resident and establishing pairs (cf. Currie et al. 2002,
Krofel 2008, Zuberogoitia et al. 2011). Zuberogoitia
et al. (2011) showed that the detection rate of Scops
Owls was below 10% in March, increased to 90-100%
in April-to-mid-May, declining to 70% in late May—
July, and to 30% in August-September.

During the winter, the use of broadcast conspecific calls
seemed not to enhance the detectability of Eurasian
Scops Owls. In 16.4% of cases, wintering Scops Owls
responded to broadcast calls of Little Owl. This
behaviour has been observed also in Southern Italy
(Martina Franca, Apulia: G. Chiatante, pers. comm.),

Table 1. Variables influencing spontaneous calls and responses to playback call by conspecifics, in Scops Owls,
estimated through generalized linear mixed models, with Poisson errors (response variables: n stations with
spontaneous call per night or responses to playback calls by conspecific per night).

Model Variable B se P

Spontaneous call Moon phase (2 0.44 0.27 0.11
Moon phase (3 0.67 0.29 0.020
Moon phase (4) 0.74 0.28 0.007
Breeding period (no) —-0.49 0.59 <0.001
Intercept 3.8 0.6 <0.001

Response to conspecific playback Breeding period (no) -3.1 0.4 <0.001
Wind (1) 0.38 0.19 0.041
Wind (3) -0.19 0.26 0.46
Wind (4) -0.99 0.52 0.058
Intercept 4.1 0.5 <0.001

Note: Minimum adequate models are shown. Global models included the effects of wind and weather
(spontaneous calls), moon phase and weather (response to playback calls).
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where the Scops Owl is also a regular wintering species.
During the winter, Eurasian Scops Owls are hard to
detect because of their low density, which may result in
a decrease in territoriality, and so their response to
broadcast calls. Parejo et al. (2012) suggested a
preference by Scops Owls to breed where Little Owls
are also present. Little Owls prefer to settle in territories
where conspecific have already settled, because alarm
calls may give information on the presence of predators,
thus perhaps reducing predation risk (Parejo et al.
2012). Scops Owls also have been reported to take
advantage of this behaviour to breed in potentially safer
territories, as indicated by Little Owls’ calls, but
Zuberogoitia et al. (2005) and Parejo et al. (2012)
considered this behaviour only in the breeding season.

The phase of the moon also played a key role in the
emission of spontaneous calls and this may be due to
intra-guild predation risk on the small body sized and
so particularly vulnerable Scops Owl. Differences in
body size may lead to strong interspecific dominance
hierarchies, resulting in larger members of the guild
dominating the smaller ones (Koenig 1973, Lourengo
et al. 2011), thus developing a sort of temporal
partitioning to reduce dangerous encounters with
intra-guild predators (cf. Sih 1987, Penteriani et al.
2013). Large nocturnal raptors are reported to call
more in conditions of bright light availability (Kotler
et al. 1991, Longland & Price 1991, Penteriani et al.
2010, but see also Martin 1990), with small species
possibly relegated to calling on darker nights.
However, the probability of a spontaneous call by
Scops Owls was significantly higher on brighter nights
with moon in phases 3—4. Intra-guild competition with
Tawny Owls, reported as a potential predator of Scops
Owls (Cramp & Simmons 1980), may not therefore
affect the activity rhythms of the smaller species.

The conservation status of European Scops Owls
necessarily requires the application of suitable
monitoring programmes. This species is nocturnal and
criptically coloured, which makes its observation
difficult, particularly during the night. During daylight,
its detection in roosting areas is rare as well. Therefore,
auditory surveys play a pivotal role in assessing the
presence and distribution of this nocturnal raptor.
During the breeding season, the recording of
spontaneous calls and replies to playback of conspecific
calls represent effective techniques to detect the
presence of Scops Owls. Conversely, during the cold
months, when the density of Scops Owls is lower
(Vannini et al. 2013) and individuals do not show
territorial behaviour (Elgood et al. 1966), playback of
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conspecific is not effective (cf. Zuberogoitia & Campos
1998). Outside the breeding period, the best method
to detect Scops Owls seems to be the recording of
spontaneous calls, mainly during bright nights, possibly
with the stimulus of a broadcast call of Little Owls.
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