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INTRODUCTION

Alarm calls

Animal communication systems have been studied extensively to understand how they
transmit information using signals to individuals of the same or different species (Sekhar
Dash, 2017). Communication is socially designed to impact receiver’s behaviour, but
their perspective can change fundamentally the meaning and function of the signals
(Seyfarth & Cheney, 2003). The information the receiver gets from a call is stored in its
memory and in combination with some acoustic features, it can respond to subsequent
vocalizations (Seyfarth et al., 2010). Studies examining the evolution of calls compare
two opposing points of view that have emerged regarding animal communication: that
signals are used to transmit information between senders and receivers, and that they are

used to control receiver behaviour (Hollén & Radford, 2009).

An ideal system for studying animal communication is vertebrate alarm calls (Evans,
1997). Alarm calling, i.e. emitting of certain vocalizations in the face of imminent danger,
is an important strategy for warding off predators that has evolved in a variety of species
(Caro, 2005). Alarm calls of vertebrates are often classified as "flee" alarm calls,
associated with immediate escape, or "mobbing" alarm calls, associated with individuals
approaching to monitor or ward off a potential predator (Leavesley & Magrath, 2005).
Alarm call behaviour involves three aspects: the emission of calls with a specific set of
acoustic features (call production); the use of calls in specific contexts (call use); and the
response to calls produced by others (call responses) (Hollén & Radford, 2009).

There is a selfish selection pressure between the callers and the receivers, while the
receivers have more probability to escape and survive responding to the alarm calls, the
caller may attract predator’s attention to it (Simmons et al., 2003). This relationships
between the caller and the receiver divide the alarm calls in categories where both can
have a mutual profit, just one profits and the other is not harmed or one profits harming
the other (Caro 2005). For example, Arabian Babblers (Turdoides squamiceps) have one
or two “sentinels” that can detect potential danger in greater distance. They are usually
on the top of the trees while the other members of the flock are foraging. When the
sentinels detect the predator, they display the alarm calls earlier than the foraging
members and advise them about the danger. This behaviour is beneficial for the foraging

members but is dangerous for the sentinels (Seyfarth & Cheney, 2003). An important



component of animal’s fitness is the ability to avoid predation (Devereux et al., 2006).
The communication system between caller and receiver have been helpful to be aware of

the predator threat.

Predation highly contributes to animal mortality, and the persistent threat of predation has
a greater impact on behaviour in many species (Digweed, 2019). The most obvious effect
that predators have on prey animals is related directly with killing, but they can have non-
lethal effects (Santema et al., 2019). The responses of preys to predators’ risk can be
morphological, or behavioural, including changes in the habitat use, vigilance, foraging,
aggregation, movement patterns and sensitivity to environmental conditions (Creel &
Christianson, 2008). Displaying alarm calls can be costly, it can increases the chances of
predators to detect preys (Klump & Shalter, 1984) but signals can also be used to
manipulate predators and possibly scare them off themselves. Prey species sometimes
produce vocal signals that actually draw a predator's attention (Digweed, 2019). Signals
should be sufficient to permit the receivers to respond correctly to the alarm call (Evans,
1997). There are some factors that determine the detection of a call (Brown et al., 1979):
amplitude of the signal at the sound source, environmental characteristics, distance
between the signal and the receiver, the ability of the receiver to discriminate the
background, and auditory sensitivity of the receiver. Preys are able generalize some
predator traits and identify a novel predator that share similar "predatory features™ with

known predators (Carlson, Healy, et al., 2017b).
Information coded in alarm calls

Alarm calls potentially provide different information about predators (Leavesley &
Magrath, 2005). Preys may emit alarm calls that encode information about the nature of
the predators or the dangers they pose to the prey (Ha et al., 2020). Alarm calls can
provide information about a predator's size, speed, distance, type/category and even
behaviour (Slobodchikoff, 2009). But even with all the information that preys can get
from the antipredator vocalizations, they often have a variety of different predators with
different kinds and levels of threat. The level of threat a predator poses can also vary with
predator features, seasons, or between different times of day (Carlson, Pargeter, et al.,
2017).

Some bird species can indicate the presence of a higher threat predator by increases in:
(1) call rate, (2) the number of elements in their calls, (3) the propensity to produce



particular call types, and (4) the proportion of one call type used (Carlson, Healy, et al.,
2017a). Species vary substantially in the ways they encode information about predators,
they can use multiple ways of encoding information, i.e. Meerkats (Suricata suricatta)
increase call rate with a number of acoustic parameters to communicate an increase in the
danger a predator poses (Manser, 2001). Moreover, some strategies may be driven
entirely by the internal state of the caller, while others may refer to external stimuli (Gill
& Bierema, 2013). The use of longer calls and higher call rate signals increased danger,
the calls can indicate not only predator type (leopard, hawk, snake) but also the degree of
danger through the increase in the number of elements (Carlson, Healy, et al., 2017a).
Morton (1977) predicted, that harsh, low-frequency sounds indicate aggressive
motivations, while tonal, high-frequency sounds indicate pacification or fear. If a signal
rises in frequency it represents a decrease in hostility and an increase in pacification or

fear, and if it decreases in frequency represents an increase in hostility.

Variations in alarm calls could also be random with no biological function, or it could
occur in response to animal's environment. For example, an animal might vocalize more
loudly to overcome the masking effects of the background “Lombard effect” (Brumm &
Zollinger, 2011). Acoustic signals include modification of caller’s morphology and
physiology to ensure the communication taking into account the physical and energetic
limitations that allows it to transmit the information and be detected by the intended
receiver (Simmons et al., 2003). Acoustic signals can be transmitted over relatively long
distances which expands the area over which a signal can be detected, but also increases
the probability of multiple callers producing a signal at the same time (Wilson et al.,
2016).

Bird alarm calls

Birds have been extensively used to study and understand antipredator behaviour, they
have well-developed hearing, and many species are able to recognize the vocalizations of
predators, the sounds predators make moving through their environment, and the warning
signals of conspecifics or heterospecifics (Templeton & Greene, 2007). The foraging
behaviour in birds can affect the ability to acquire information, i.e. in mixed-species
foraging flocks, species that feed high in the canopy respond less to alarm calls than
species that forage on the ground (McLachlan et al., 2019). Birds reduce foraging
efficiency to spend more energy reducing immediate predation risk (Creel &
Christianson, 2008). However, this usually leads to foraging in areas or in ways that
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reduce longer term survival or general resource levels available for reproduction.
Foraging have special importance in winter, when food resources are poor (Cresswell,
2008).

Heterospecific alarm calls

To scape immediate predation risk birds can gain information individually observing a
predator, or socially using other’s signals and cues (Santema et al., 2019). Using other’s
aerial/flee alarm calls can help them, especially when they cannot detect the predator.
Birds mostly use conspecific alarm calls (familiar calls produced by individuals of the
same species), that are usually driven and maintained by kin selection, to detect predators,
although studies have demonstrated that they can also respond to heterospecific alarm
calls (unfamiliar calls produced by individuals of different species), especially in mixed
bird flocks. Mixed-species flocks are considered to be an adaptation that reduce the risk
of predation (Goodale & Kotagama, 2008), studies have shown that birds in these flocks
listen to other species’ aerial alarm calls, and these complex interactions between different

species is called eavesdropping (Carlson et al., 2020).

Playback experiments have confirmed that eavesdropping on heterospecifics occurs,
among both closely and distantly related species. (Magrath, Haff, Fallow, et al., 2015).
For example, common ravens (Corvus corax) respond to a closely related species alarm
calls as Eurasian Jay (Garrulus glandarius), and to distantly related species as the blue
jay (Cyanocitta cristata) (Davidkova et al., 2020). Response to heterospecific alarm calls
can be innate because they share similar acoustic features, or learned because they share
predators (Magrath et al., 2009). For example, Swamp sparrow (Melospiza georgiana)
and Song sparrow (Melospiza melodia) respond strongly to each other”s alarm calls which
are alike in structure, but their responses are weak to White-throated sparrow (Zonotrichia
albicollis), whose calls differ in some properties (Stefanski & Falls, 1972). Red-breasted
nuthatches (Sitta canadensis) respond to variations of the ‘‘chick-a-dee’’ alarm calls
produced by Black-capped Chickadees (Poecile atricapillus) (Templeton & Greene,
2007).

Alarm calls in titmice

Tits (family Paridae) have been widely used to study birds” behaviour and their responses
to familiar and unfamiliar alarm calls (Gibb, 1954). Studies in some Paridae species

suggest that they learn to recognize their own calls and generalize them to other
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unfamiliar calls that are acoustically similar (Dutour et al., 2017). Their calls are
structurally complex and often consist of multiple distinct elements produced in specific
order. Great Tits produce ‘‘jar’’ calls specifically for snakes and ‘‘chicka’’ calls for other
predators such as crows and martens (Suzuki, 2016). The alarm calls given by tits to
hawks is a great example of signal design that help us to understand the significance of
acoustic similarity of heterospecific calls (Marler, 1955). Studies have shown that alarm
calls of many European birds, often given to hawks, are similar in structure between
species and that their high pitch (approx. 6-9 kHz) and narrow band-width make these
calls difficult for hawks to hear and locate (Klump, 2000).

In North America, one of the principal sentinels in mixed-species flocks are Black-capped
Chickadees, they are able to transmit complex information about the predators. They
produce two different alarm calls: “seet” alarm call, a high-frequency and low amplitude
alarm call in response to flying raptor, and a loud, broad-band “chick-a-dee” call
composed of several syllables in response to a stationary predator. Between 24 to 50
different species are known to respond to its chick-a-dee alarm calls (Templeton et al.,
2005). Dutour et al. (2020) showed that Great Tits (Parus major) respond to Chickadee
calls because their alarm calls have similar sequences, despite the fact that they have a
completely different distribution and have never encounter in the wild. Great Tits calls,
as most of the species in Paridae family, are composed of frequency-modulated elements,
produced as alarm signals, followed by repeated loud broad-band elements produced in
social context (Suzuki, 2016). Blue Tits (Cyanistes caeruleus) can alert others about the
degree of danger that a predator poses, they produce scolding calls when a predator is
closer and “seet” calls when the predator is further (Leavesley & Magrath, 2005). The
common call of Willow Tits (Poecile montanus) (si-t&d) is primary a long-distance call
and is composed of 1-3 high-frequency notes. This call is similar to Chickadee calls, the
notes usually descend in frequency from the first to the last one, but the last note (D-note)
is a complex syllable. They can have variation of calls by changing the D-note (Haftorn,
1993).

Randler (2012) showed that Great Tit respond to heterospecific and allopatric Black-
capped Chickadee mobbing calls. He played back Chickadee alarm/mobbing calls to
Great Tits and compared with their own conspecific mobbing call and the heterospecific
song of Chickadees as a control. Great Tits reacted most strongly towards their own

mobbing calls. However, the response that Great Tits showed towards the allopatric
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mobbing calls was rather similar compared to the reaction of conspecific. Great Tits were
stronger attracted to Chick-a-dee calls compared to the response toward Chickadee song
playback, because Black-capped Chickadee songs are usually directed to conspecifics and
the mobbing calls are addressed to con- and heterospecifics. Author concludes that titmice
in general may possess common features within their alarm calls resulting in successful

eavesdropping even by allopatric species.
Aims of the study

In this study, we conducted playback experiments to investigate the variation in response
of two titmice species, Blue Tits (Cyanistes caeruleus) and Great Tits (Parus major),
exposed to the alarm calls of familiar and unfamiliar tit species. We played the alarm calls
of two Eurasian Tits, Blue Tit and Willow Tit (Poecile montanus), since it is known that
they commonly form mixed-species flocks during winter together with Great Tits (Snow,
1954). Further we presented alarm of one unfamiliar North American Tit, American
Chickadee (Poecile atricapillus), and one Far East Tit, Varied Tit (Sittiparus varius).
These species were shown to share some similarities in their alarm-calling system (Dutour
et al., 2016), we may thus expect some responses even to the unfamiliar species. All five
species used in this study are passerine birds from Paridae Family and are

phylogenetically related (Johansson et al., 2013, see Supplements Figure S1)
We tested the following alternative hypotheses:

1. Blue Tits respond only conspecific alarm calls.
2. Blue Tits as well as Great Tits respond to all familiar alarm calls.
3. Blue Tits as well as Great Tits respond to all alarms of titmice species.



METHODS

Tested species

The species | focused on for the present study were Eurasian Blue Tits and Great Tits.
Eurasian Blue Tits are small birds with a distinct blue and yellow plumage (see
Supplements Figure S3), considered native from Europe and western Asia. They prefer
niches linked to deciduous woodlands and have a narrower distribution compared to the
Great Tit (Charmantier et al., 2016). The Great Tit (Figure S3) is one of the largest tits
and has a wide distribution in Europe, Asia, and some habitats in Japan and Korea. They
prefer woodlands but can also occupy very arid habitats (Snow, 1954; Harrap & Quinn,
1995). Great Tits and Blue Tits have overlapping foraging niches during non-breeding
season in deciduous woodland. Both species normally live in the same habitat but they
exhibit different feeding habits therefore they do not compete with each other for
resources (Cowie & Novak, 1990). Titmice usually catch the food in the ground, fly up,
and eat it near the feeder (Cowie & Novak, 1990). Studies have shown that the time that
tits spend feeding is an inverse correlation with the body-weight, thus Great Tits (18g)
fed less often than Blue Tits (10-11g) (Gibb, 1954).

Blue Tits and Great Tits have hierarchical flock structure, that includes some dominant
individuals and other low-ranking individuals. After the appearance of a predator, high-
ranking individuals are likely to wait until subordinate members of their flock resume
feeding before them, they are able to be more cautious than low-ranking individuals,
possibly because their ability to control food resources reduces the energetic costs of their
extra caution (Hegner, 1985; Laet, 1985). Their aggressive behaviour during the non-
breeding season may primarily focused on ensuring resources rather than excluding
intruder (Ekman, 1989). Observations of social behaviour have shown that Blue and Great
Tits usually forage in mixed-specifies flocks (Székely et al., 1989). Mixed-species flocks
allow them to increase the probability of finding food by spreading the search more
evenly over the entire area. It also provides them increased protection against predators
by detecting them earlier or confusing them (Székely et al., 1989). One of the main
predators of Blue Tits and Great Tits are the Eurasian sparrowhawks (Accipiter nisus),
their diet is mostly composed of small birds (Carlson, Pargeter, et al., 2017), but the
winter feeders represent a spot with high, common occurrence of mixed flocks, where

they are subjected to high predation pressure (Cresswell, 1994).



Study site

The study site was a winter feeder at the BraniSovsky forest, near Ceské Bud&jovice,
Czech Republic (48.9807870°N, 14.4178390°E). It is a mixed forest with predominating
oaks (Quercus) and spruce (Picea abies, see Supplements Figure S2). The feeder was
present within a young growth of spruce (5-15 meters high trees). The experiments were
conducted at the end of winter (March 2021) for two weeks, when tits’ flocks regularly
visit the feeders. Blue Tits and Great Tits change their diet during winter to adapt to the
available food supply. Their main intake during this season are seeds, particularly
sunflower seeds, thus we used them to attract the birds to the feeder. Both species form
mixed-species flocks in our study site, and they share the food supply.

Playbacks

We tested the responses of Blue Tits and Great Tits to alarm calls of two familiar species:
Blue Tits and Willow Tits, and two unfamiliar species: Black-capped Chickadee from
North America, and Varied Tit from Easter Asia. We used a Blue Tit song as a baseline
control, predicting zero fear response of both species during the non-breeding season (see
Supplements, Figure S3). All the stimuli were obtained from the Xeno-canto database
(Planqué et al., 2021, see Table S4). All the playbacks consisted of two calls separated by
a silence and lasted approximately 7 seconds. We used 5 different variants of each
particular call. The playbacks were played using high performance loudspeaker (MIPRO

202-A) with volume set to correspond to natural performance of a living bird.
Experiment

We started every experiment once the birds were familiar with human presence near the
feeder and visited the feeder regularly. We did not conduct the experiment after any
disturbance, such as naturally occurring, or loud noises. We ran the experiments from
8:00 to 15:00 when the birds were more active, with the 5 stimuli presented in random
order. Each individual playback was presented 15 times, as there were 5 playbacks for
each treatment, we conducted 75 experiments in total (each type of playback presented
15 times). On average 10 Blue Tits (min = 3, max = 18) and 9 Great Tits (min = 2, max
= 17) were present before the playback. The responses were recorded for one minute
before the playback one minute following the playback, using one camera fixed on a
tripod.



Recorded data and analyses

We recorded the number of Blue Tits and Great Tits successfully visiting the feeder (i.e.
collecting the seeds) one minute before and one minute after the stimulus played. We did
not discriminate either it was the same individual, as the birds were not individually
marked.

To test for the difference in the number of visits to the feeder before and after the playback
we ran a t-test with Blue Tits and Great Tits and with each treatment (playback)
individually. Secondly, we checked for the effect of the treatment of the proportion of the
birds visiting the feeder before and after the playback. To meet the demands of normal
distribution, we used the arcsine transformation of the proportion of Blue Tits and Great
Tits (separately) visiting the feeder after the playback (out of those present together before
and after the playback). These data originally scored from 0 to 1. We ran two linear
models (one for Blue Tits and one for Great Tits) to test the effect of the playback, with
likelihood ratio test for Gaussian distribution (F test). We used a Tukey HSD post hoc
test with Tukey correction to compare the actual conditions. All statistical analyses were
computed using R 3.4.4 (R 92 Development Core Team 2018).



RESULTS

Blue Tits

Pairwise comparisons of the number of Blue Tits visiting the feeder before and after the
playback was significantly different when the conspecific (t = 3.53, p = 0.001, df = 27.7)
and American Chickadee alarm call was presented (t = 2.23, p = 0.03, df = 27.9) (Figure
1). The proportion of Blue Tits visiting the feeder after the stimulus out of all visiting
Blue Tits was significantly affected by the playback presented (LM, F =5.27, p <0.001).
This proportion was significantly lower when a conspecific alarm call was present than
when a conspecific song, Willow Tit alarm, or Varied Tit alarm were presented (post-hoc
Tukey HSD, p =0.001, p =0.007, p = 0.005; respectively) (Figure 2). Other comparisons

were not significantly different.

20+

Species
E3 1)Blue Tit song

E3 2)Blue Tit alarm
EJ 3)Black-capped Chickadee alarm

B3 4) Willow Tit alarm
| EZ 5) Varied Tit alarm

Number of birds visiting the feeder

Before After Before After Before After Before After Before After
Playback

Figure 1. Number of Blue Tits visiting the feeder before and after each playback. The
solid line refers to median value, box refers to 75 % quartile, whiskers refer to non-outlier
range and dots refer to outliers.
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Figure 2. The effect of particular playbacks on the proportion of Blue Tits visiting the
feeder after the playback, out of all Blue Tits visiting the feeder before and after the
playback. The solid line refers to median value, box refers to 75% quartile, whiskers refer
to non-outlier range and dots refer to outliers.

Great Tits

The number of Great Tits visiting the feeder was significantly different when the
American Chickadee (t =-2.38, p = 0.02, df = 24.6) and Varied Tit alarm call was played
back (t = 2.55, p = 0.01, df =27.4) (Figure 3). The proportion of the Great Tits visiting
the feeder after the playback was not affected by the playback presented (LM, F =1.52, p
= 0.2) and the post-hoc comparison between the conditions was not significant in any
case (p > 0.05) (Figure 4).
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Figure 3. Number of Great Tits visiting the feeder before and after each playback. The
solid line refers to median value, box refers to 75 % quartile, whiskers refer to non-outlier
range and dots refer to outliers.
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Figure 4. The effect of particular playbacks on the proportion of Great Tits visiting the
feeder after the playback, out of all Blue Tits visiting the feeder before and after the
playback. The solid line refers to median value, box refers to 75% quartile, whiskers refer
to non-outlier range and dots refer to outliers.
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DISCUSSION

Playback experiments have been an important part for the development of studies focused
in alarm calls responses (Hollén & Radford, 2009). The songbirds described in this study
are species commonly believed to understand antipredator behaviour due to the high
number of calls that they produce and their responses to familiar and unfamiliar alarm
calls. Blue and Great Tits are highly representative songbird in European continent and
their behaviour have been an important part in avian research. The responses of Blue Tits
and Great Tits to conspecific and heterospecific alarm calls, can enlarge the knowledge

of Eurasian passerines.

Blue Tits responded to conspecific alarm call by decreasing their feeding rates. This
behaviour is not surprising and confirms the function of the alarm calls at the feeder as
they indicate the presence of perceived predator (Carlson, Healy, et al., 2017a). The seet
calls that Blue Tits use to communicate urgency are important strategies that benefits the
receiver and the signalers as are likely to be difficult for a predator to detect because of
their frequency (Marler, 1955). Blue Tits can have an innate knowledge of antipredator
behaviour and can also socially learn since early stage of their life. The mobbing call used
in our experiments evidently also affects the bird behaviour, resulting in reduced activity

of birds and hiding in the undergrowth.

On the contrary, Blue Tit alarm call did not affect significantly Great Tits feeding rates.
Both species live in mixed-species flocks and share foraging niches during the non-
breeding season. Despite the benefits of the life in mixed-species flocks, they compete
for resources (Gorissen et al., 2006). Studies conducted with an artificial winter food
supply showed that in mixed flocks of tits, Great Tits are dominant over Blue Tits and
there is interspecific aggression and interference (Dhondt & Eyckerman, 1980). Great
Tits are known to respond to other species’ calls, such as Blue Tits and chaffinches
(Fringilla coelebs), during predator mobbing behaviour (Dutour et al., 2021). It is

therefore surprising that in our experiments, the effect of Blue Tit alarm was so weak.

There are studies showing that Great Tits can use efficient vocal strategies, like matching
some Blue Tit calls to defend their nest, their territories or food sources but Great Tits do
not respond to imitations of Blue Tits (Gorissen et al., 2006). Blue and Great Tits have
different ways to encode the information about predators” presence and absence, Great
Tits have more elaborate alarm calls (Cowie & Novak, 1990). Some studies have shown
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that Great Tits responded to con- and heterospecific alarm calls more frequently when
there was a bigger number of callers (Dutour & Randler, 2021), probably to reduce
uncertainty of information by collecting information from several individuals (Wolf et
al., 2013). In our experiment, the playback represented a single bird, which might be too

weak stimulus for the Great Tits.

Doutrelant et al. (2000) demonstrated that in the places where Blue and Great Tit
populations co-occur, most of the Blue Tits emit only trilled song types to avoid territorial
interactions with Great Tits. The frequency of Blue Tits trilled song clearly differs from
Great Tit song and calls consequently reduces their responses. Blue and Great Tits start
forming mixed flocks at early autumn until late winter, when mixed species flocks begin
to break up, Blue Tits and Great Tits begin forming pair bonds and selecting nest sites as
early as January, consequently they may be less interested in heterospecific alarm calls,
(Stokes, 1960). As we ran our experiments in March, this can be another reason that could
affected our results.

Blue Tits and Great Tits differ in foraging behaviour during winter, Blue Tits forage in
the ground most often in January while Great Tits forage in the ground in late March and
early April, this can affect the way how they transmit the information (Gibb, 1954).
Moreover, Keen et al. (2020) showed that the use of alarm calls sometimes is not enough
to demonstrate the social transmission of anti-predator information between Blue and
Great Tits, because social transmission in titmice species differs in how they respond to
predators, i.e. Blue Tits exhibit more wing-flicking rather than producing calls in response

to predators (Carlson, Pargeter, et al., 2017).

Even though Willow Tits are known to form mixed-species flocks with Blue Tits and
Great Tits during non-breeding season, there was not a significant response to their alarm
call in neither species. Willow Tits are less wide-spread than Blue as well as Great Tits,
thus they may interact less frequently with the other species due to differing habitats
(Matsuoka, 1980). Latimer (1977) showed that the alarm call of Willow Tit differs
slightly from the other common species. The primary warning or alarm call consists of a
series of high-pitched, short zi (zee)-notes. This call varies in length according to the

number of zi's incorporate (Haftorn, 1993).

Willow Tits produce short calls when harmless birds flew overhead or when humans
appeared. They produce long trill calls, in response to predators, in high-risk situations
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the frequency of the trills increase, increasing the difficult of detection (Haftorn, 1993).
Maybe more importantly, in mixed-species flocks, Willow Tits are known for their
common producing of false alarm calls, in the absence of a predator, to take advantage of
the food in the feeders, the alarm calls are more frequently produced when the food is less
dispersed (Matsuoka, 1980). Willow Tits might be thus the less reliable species within
the mixed-species flocks, and this might be the reason why Blue as well as Great Tits do
not respond to their alarms.

European tits and American Chickadee are allopatric species; however, the feeding rates
of both Blue Tits and Great Tits were significantly affected by the alarm call of Black-
capped Chickadee. Both, Blue Tits and Black-capped Chickadees, can encode the
presence or absence of a predator in the alarm call and differentiate predators of different
threat levels. They have shown to use all four ways to encode the information in response
to predators threat (Carlson, Healy, et al., 2017a), they also use similar “seet” alarm calls
to communicate the degree of danger (Leavesley & Magrath, 2005). Dutour et al. (2020)
showed that Great Tits respond to Chickadee calls because their alarm calls have similar

sequences, and they can extract information equivalent to their own calls.

Randler, (2012) showed that Great Tit species can perceive the encoded syllables of
American Chickadee, suggesting that the heterospecific response is possibly
phylogenetically conserved. Tits and American Chickadee display a sequence that
involves a combination of introductory and loud notes in a fixed order (Templeton et al.,
2005) therefore, they may better understand each other.

Even though we have seen that Blue and Great Tits react to unfamiliar alarm calls, VVaried
Tit alarm did not affect the rates of feeding in Blue Tits. On the other hand, Great Tits
responded significantly to Varied Tit alarm calls. Varied Tit can be considered as
allopatric and unfamiliar to both Blue and Great Tits in our experiments, despite Great
Tits co-occur with Varied Tits in some temperate deciduous forest of Eastern Asia (Park
et al., 2005). Varied Tits are also not closely related to any of the two tested European tit
species, they are related to American Chickadees and Willow Tits (Johansson et al.,
2013). Despite the familiarity and relative relatedness to Blue and Great Tits, their
responses to these three titmice species substantially differ. We cannot evaluate the
similarity of the antipredator communication systems between Varied and Great Tits as
little is known about Varied Tits antipredator behaviour and the function of their alarm
calls (Hamao, 2016, Shimazaki et al., 2017). Nevertheless, generally based on previous
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studies (Templeton & Greene, 2007; Magrath, et al., 2015), it seems that the main thing
that secures the eavesdropping on heterospecific alarms is their similarity, presence of
some specific syllables and their use. Therefore, European species in our experiments
responded to American Chickadees and in the case of Great Tits also to the Far East
Varied Tits.

For some species, it is known that sympatric heterospecifics are more attracted to
playback of mobbing calls with a higher calling rate (Templeton & Greene, 2007). Varied
Tits alarm calls are the most different of all alarms used in this study, and as Randler

(2012) assumes, the more intense calling can lead to more attraction.

CONCLUSIONS

We may conclude that Blue Tits and Great Tits do not respond to any alarm of any titmice
species. Blue Tits as well as Great Tits did not respond significantly to Willow Tit alarm
calls, probably due to their low reliability. Blue Tits responded to conspecifics alarm calls
the strongest, while Great Tits responses toward Blue Tits alarm calls did not differ from
the control song. Both species strongly responded to American Black-capped Chickadee,
which seems to be a universal alarm including specific features. Great Tits also responded
to alarms of Varied Tits, probably also due to some shared features within these alarms.
Based on our experiments we suggest that presence of some shared specific features
within the alarms is essential for successful eavesdropping. Nevertheless, further studies
with multiple species and especially acoustic analyses of particular alarm calls must be

conducted to get more evidence to explain these results.

16



REFERENCES

Brown, C. H., Beecher, M. D., Moody, D. B., & Stebbins, W. C. (1979). Locatability of
vocal signals in Old World monkeys: Design features for the communication of
position. Journal of Comparative and Physiological Psychology, 93(5), 806-819.
https://doi.org/10.1037/h0077611

Brumm, H., & Zollinger, A. (2011). The evolution of the Lombard effect: 100 years of
psychoacoustic research. Behaviour, 148(11-13), 1173-1198.
https://doi.org/10.1163/000579511X605759

Carlson, N. V., Healy, S. D., & Templeton, C. N. (2017a). A comparative study of how
British tits encode predator threat in their mobbing calls. Animal Behaviour, 125,
77-92. https://doi.org/10.1016/j.anbehav.2017.01.011

Carlson, N. V., Healy, S. D., & Templeton, C. N. (2017b). Hoo are you? Tits do not
respond to novel predators as threats. Animal Behaviour, 128, 79-84.
https://doi.org/10.1016/j.anbehav.2017.04.006

Carlson, N. V., Healy, S. D., & Templeton, C. N. (2020). Wild fledgling tits do not mob
in response to conspecific or heterospecific mobbing calls. Ibis, 162(3), 1024—
1032. https://doi.org/10.1111/ibi.12754

Carlson, N. V., Pargeter, H. M., & Templeton, C. N. (2017). Sparrowhawk movement,
calling, and presence of dead conspecifics differentially impact blue tit (Cyanistes
caeruleus) vocal and behavioral mobbing responses. Behavioral Ecology and
Sociobiology, 71(9). https://doi.org/10.1007/s00265-017-2361-x

Caro, T. (2005). Antipredator defenses in birds and mammals. University of Chicago
Press.

Charmantier, A., Doutrelant, C., Dubuc-Messier, G., Fargevieille, A., & Szulkin, M.
(2016). Mediterranean blue tits as a case study of local adaptation. Evolutionary
Applications, 9(1), 135-152. https://doi.org/10.1111/eva.12282

Cowie, R. J., & Novak, J. A. (1990). Incubation Patterns of Blue Tits (Parus Caeruleus).
Population Biology of Passerine Birds, 345-356. https://doi.org/10.1007/978-3-
642-75110-3_29

Creel, S., & Christianson, D. (2008). Relationships between direct predation and risk
effects. Trends in Ecology and Evolution, 23(4), 194-201.
https://doi.org/10.1016/j.tree.2007.12.004

Cresswell, W. (1994). Flocking is an effective anti-predation strategy in redshanks,

17



Tringa totanus. In Animal Behaviour (\Vol. 47, Issue 2, pp. 433-442).
https://doi.org/10.1006/anbe.1994.1057

Cresswell, W. (2008). Non-lethal effects of predation in birds. Ibis, 150(1), 3-17.
https://doi.org/10.1111/j.1474-919X.2007.00793.x

Davidkova, M., Vesely, P., Syrova, M., Nacarova, J., & Bugnyar, T. (2020). Ravens
respond to unfamiliar corvid alarm calls. Journal of Ornithology, 161(4), 967-975.
https://doi.org/10.1007/s10336-020-01781-w

Devereux, C. L., Whittingham, M. J., Fernandez-Juricic, E., Vickery, J. A., & Krebs, J.
R. (2006). Predator detection and avoidance by starlings under differing scenarios
of predation risk. Behavioral Ecology, 17(2), 303-309.
https://doi.org/10.1093/beheco/arj032

Dhondt, A. A., & Eyckerman, R. (1980). Competition Between the Great Tit and the
Blue Tit Outside the Breeding Season in Field Experiments Author (s): André A .
Dhondt and Roman Eyckerman Published by : Wiley Stable URL :
http://www.jstor.org/stable/1939036 REFERENCES Linked references are a.
61(6), 1291-1296.

Digweed, S. M. (2019). Alarm Calls. Encyclopedia of Animal Cognition and Behavior,
1-6. https://doi.org/10.1007/978-3-319-47829-6_1632-1

Doutrelant, C., Leitao, A., Otter, K., & Lambrechts, M. M. (2000). Effect of blue tit
song syntax on great tit territorial resposiveness - An experimental test of the
character shift hypothesis. Behavioral Ecology and Sociobiology, 48(2), 119-124.
https://doi.org/10.1007/s002650000220

Dutour, M., Kalb, N., Salis, A., & Randler, C. (2021). Number of callers may affect the
response to conspecific mobbing calls in great tits (Parus major). Behavioral
Ecology and Sociobiology, 75(2). https://doi.org/10.1007/s00265-021-02969-7

Dutour, M., Lena, J. P., & Lengagne, T. (2016). Mobbing behaviour varies according to
predator dangerousness and occurrence. Animal Behaviour, 119, 119-124.
https://doi.org/10.1016/j.anbehav.2016.06.024

Dutour, M., Léna, J. P., & Lengagne, T. (2017). Mobbing calls: a signal transcending
species boundaries. Animal Behaviour, 131, 3-11.
https://doi.org/10.1016/j.anbehav.2017.07.004

Dutour, M., & Randler, C. (2021). Mobbing responses of great tits (Parus major) do not

depend on the number of heterospecific callers. Ethology, January, 1-6.

18



https://doi.org/10.1111/eth.13138
Dutour, M., Suzuki, T. N., & Wheatcroft, D. (2020). Great tit responses to the calls of

an unfamiliar species suggest conserved perception of call ordering. Behavioral
Ecology and Sociobiology, 74(3), 1-9. https://doi.org/10.1007/s00265-020-2820-7

Ekman, J. (1989). Ecology of Non-Breeding Social Systems of Parus Author (s ): Jan
Ekman ECOLOGY OF NON-BREEDING SOCIAL SYSTEMS OF PAR US Over
the years descriptions of social patterns of many different Parus The Dichotomy
All Parus species studied so far are social to a. The Wilson Bulletin, 101(2), 263—
288.

Evans, C. S. (1997). Referential Signals. 99-143. https://doi.org/10.1007/978-1-4899-
1745-4 5

Gibb, J. (1954). Feeding Ecology of Tits, With Notes on Treecreeper and Goldcrest.
Ibis, 96(4), 513-543. https://doi.org/10.1111/j.1474-919X.1954.th05476.x

Gill, S. A., & Bierema, A. M. K. (2013). On the Meaning of Alarm Calls: A Review of
Functional Reference in Avian Alarm Calling. Ethology, 119(6), 449-461.
https://doi.org/10.1111/eth.12097

Goodale, E., & Kotagama, S. W. (2008). Response to conspecific and heterospecific
alarm calls in mixed-species bird flocks of a Sri Lankan rainforest. Behavioral
Ecology, 19(4), 887-894. https://doi.org/10.1093/beheco/arn045

Gorissen, L., Gorissen, M., & Eens, M. (2006). Heterospecific song matching in two
closely related songbirds (Parus major and P. caeruleus): Great tits match blue tits
but not vice versa. Behavioral Ecology and Sociobiology, 60(2), 260—269.
https://doi.org/10.1007/s00265-006-0164-6

Ha, J., Lee, K., Yang, E., Kim, W., Song, H. kyung, Hwang, I., Lee-Cruz, L., Lee, S.
im, & Jablonski, P. (2020). Experimental study of alarm calls of the oriental tit
(Parus minor) toward different predators and reactions they induce in nestlings.
Ethology, 126(6), 610-619. https://doi.org/10.1111/eth.13012

Haftorn, S. (1993). Ontogeny of the vocal repertoire in the willow tit Parus montanus.
Ornis Scand., 24(4), 267-289. https://doi.org/10.2307/3676789

Hamao, S. (2016). Asymmetric response to song dialects among bird populations: the
effect of sympatric related species. Animal Behaviour, 119, 143-150.
https://doi.org/10.1016/j.anbehav.2016.06.009

Harrap, S., & Quinn, D. (1995). Chickadees, tits, nuthatches and tree- creepers.

19



Princeton (NJ): Princeton University Press.

Hegner, R. E. (1985). Dominance and anti-predator behaviour in blue tits (Parus
caeruleus). Animal Behaviour, 33(3), 762—768. https://doi.org/10.1016/S0003-
3472(85)80008-7

Hollén, L. 1., & Radford, A. N. (2009). The development of alarm call behaviour in
mammals and birds. Animal Behaviour, 78(4), 791-800.
https://doi.org/10.1016/j.anbehav.2009.07.021

Johansson, U. S., Ekman, J., Bowie, R. C. K., Halvarsson, P., Ohlson, J. I., Price, T. D.,
& Ericson, P. G. P. (2013). A complete multilocus species phylogeny of the tits
and chickadees (Aves: Paridae). Molecular Phylogenetics and Evolution, 69(3),
852-860. https://doi.org/10.1016/j.ympev.2013.06.019

Keen, S. C., Cole, E. F., Sheehan, M. J., & Sheldon, B. C. (2020). Social learning of
acoustic anti-predator cues occurs between wild bird species. Proceedings of the
Royal Society B: Biological Sciences, 287(1920).
https://doi.org/10.1098/rspb.2019.2513

Klump, G. M. (2000). Sound Localization in Birds. 249-307.
https://doi.org/10.1007/978-1-4612-1182-2_6

Klump, G. M., & Shalter, M. . (1984). Acoustic Behaviour of Birds and Mammals in
the Predator Context. Zeitschrift Fur Tierpsychologie, 66, 189-226.
https://doi.org/10.1111/ejn.13247

LAET, J. F. D. (1985). Dominance and anti-predator behaviour of Great Tits Parus
major: a field study. Ibis, 127(3), 372-377. https://doi.org/10.1111/j.1474-
919X.1985.tb05079.x

Latimer, W. (1977). A Comparative Study of the Songs and Alarm Calls of some Parus
Species. Zeitschrift Fir Tierpsychologie, 45(4), 414-433.
https://doi.org/10.1111/j.1439-0310.1977.tb02029.x

Leavesley, A. J., & Magrath, R. D. (2005). Communicating about danger: Urgency
alarm calling in a bird. Animal Behaviour, 70(2), 365-373.
https://doi.org/10.1016/j.anbehav.2004.10.017

Magrath, R. D., Haff, T. M., Fallow, P. M., & Radford, A. N. (2015). Eavesdropping on
heterospecific alarm calls: From mechanisms to consequences. Biological Reviews,
90(2), 560-586. https://doi.org/10.1111/brv.12122

Magrath, R. D., Haff, T. M., McLachlan, J. R., & Igic, B. (2015). Wild Birds Learn to

20



Eavesdrop on Heterospecific Alarm Calls. Current Biology, 25(15), 2047-2050.
https://doi.org/10.1016/j.cub.2015.06.028

Magrath, R. D., Pitcher, B. J., & Gardner, J. L. (2009). Recognition of other species’
aerial alarm calls: Speaking the same language or learning another? Proceedings of
the Royal Society B: Biological Sciences, 276(1657), 769—774.
https://doi.org/10.1098/rspb.2008.1368

Manser, M. B. (2001). The acoustic structure of suricates’ alarm calls varies with
predator type and the level of response urgency. Proceedings of the Royal Society
B: Biological Sciences, 268(1483), 2315-2324.
https://doi.org/10.1098/rspb.2001.1773

Marler, P. (1955). Characteristics of some animal calls. Nature, 176, 6-8.

MATSUOKA, S. (1980). Pseudo Warning Call in Titmice. Japanese Journal of
Ornithology, 29(2-3), 87-90. https://doi.org/10.3838/jj01915.29.87

McLachlan, J. R., Ratnayake, C. P., & Magrath, R. D. (2019). Personal information
about danger trumps social information from avian alarm calls. Proceedings.
Biological Sciences, 286(1899), 20182945. https://doi.org/10.1098/rsph.2018.2945

Morton, E. S. (1977). On the Occurrence and Significance of Motivation-Structural
Rules in Some Bird and Mammal Sounds. The American Naturalist, 111(981),
855-869. https://doi.org/10.1086/283219

Park, C. R., Lee, W. S., & Hino, T. (2005). Temporal changes in foraging niche among
breeding tits (Paridae) in a Korean temperate deciduous forest. Ornis Fennica,
82(3), 81-88.

Planqué, B., Vellinga, W.-P., Pieterse, S., Jongsma, J., & de By, R. (2021). Xeno-canto
sharing bird sounds from around the world. https://www.xeno-canto.org/

Randler, C. (2012). A possible phylogenetically conserved urgency response of great
tits (Parus major) towards allopatric mobbing calls. Behavioral Ecology and
Sociobiology, 66(5), 675-681. https://doi.org/10.1007/s00265-011-1315-y

Santema, P., Valcu, M., Clinchy, M., Zanette, L. Y., & Kempenaers, B. (2019). Effects
of predator call playbacks on reproductive success and extrapair paternity in blue
tits. Animal Behaviour, 155, 97-109.
https://doi.org/10.1016/j.anbehav.2019.06.027

Sekhar Dash, N. (2017). The Animal Communication System (ANICOMSs): Some

Interesting Observations. International Journal of Communication, 27(2).

21



https://www.researchgate.net/publication/320947755

Seyfarth, R. M., & Cheney, D. L. (2003). Signalers and Receivers in Animal
Communication. Annual Review of Psychology, 54, 145-173.
https://doi.org/10.1146/annurev.psych.54.101601.145121

Seyfarth, R. M., Cheney, D. L., Bergman, T., Fischer, J., Zuberbuhler, K., &
Hammerschmidt, K. (2010). The central importance of information in studies of
animal communication. Animal Behaviour, 80(1), 3-8.
https://doi.org/10.1016/j.anbehav.2010.04.012

Shimazaki, A., Yamaura, Y., Senzaki, M., Yabuhara, Y., & Nakamura, F. (2017).
Mobbing call experiment suggests the enhancement of forest bird movement by
tree cover in urban landscapes across seasons. Avian Conservation and Ecology,
12(1). https://doi.org/10.5751/ace-01013-120116

Simmons, A. M., Popper, A. N., & Fay, R. R. (2003). Acoustic Communication.
Springer-Verlag New York.

Slobodchikoff, C. N. (2009). Alarm Calls in Birds and Mammals. Encyclopedia of
Animal Behavior, 40-43. https://doi.org/10.1016/B978-0-08-045337-8.00014-0

Snow, D. W. (1954). The Habitats of Eurasian Tits (Parus Spp.). Ibis, 96(4), 565-585.
https://doi.org/10.1111/j.1474-919X.1954.tb05478.x

Stefanski, R. A., & Falls, J. B. (1972). A study of distress calls of song, swamp, and
white-throated sparrows (Aves: Fringillidae). Il. Interspecific responses and
properties used in recognition. Canadian Journal of Zoology, 50(12), 1513-1525.
https://doi.org/10.1139/z72-200

Sullivan, B., C.L, W, lliff, M., Bonney, R, Fink, D., & Kelling, S. (2009). eBird: a
citizen-based bird observation network in the biological sciences. Biological
Conservation. https://ebird.org/explore

Suzuki, T. N. (2016). Referential calls coordinate multi-species mobbing in a forest bird
community. Journal of Ethology, 34(1), 79-84. https://doi.org/10.1007/s10164-
015-0449-1

Székely, T., Szép, T., & Juhasz, T. (1989). Mixed species flocking of tits (Parus spp.): a
field experiment. Oecologia, 78(4), 490-495. https://doi.org/10.1007/BF00378739

Templeton, C. N., & Greene, E. (2007). Nuthatches eavesdrop on variations in
heterospecific chickadee mobbing alarm calls. Proceedings of the National
Academy of Sciences of the United States of America, 104(13), 5479-5482.

22



https://doi.org/10.1073/pnas.0605183104
Templeton, C. N., Greene, E., & Davis, K. (2005). Behavior: Allometry of alarm calls:

Black-capped chickadees encode information about predator size. Science,
308(5730), 1934-1937. https://doi.org/10.1126/science.1108841

Wilson, D. R., Ratcliffe, L. M., & Mennill, D. J. (2016). Black-capped chickadees,
Poecile atricapillus, avoid song overlapping: Evidence for the acoustic interference
hypothesis. Animal Behaviour, 114, 219-229.
https://doi.org/10.1016/j.anbehav.2016.02.002

Wolf, M., Kurvers, R. H. J. M., Ward, A. J. W., Krause, S., & Krause, J. (2013).
Accurate decisions in an uncertain world:Collective cognition increases true
positives while decreasing false positives. Proceedings of the Royal Society B:
Biological Sciences, 280(1756). https://doi.org/10.1098/rspb.2012.2777

23



SUPPLEMENTS

" Auriparus ﬂa?R\.,n‘ceps o '
* _| * T emiz pendulinus ' Heat
* I_t_: Anthoscopus minutus ' Remizidae
Anthoscopus parvulus
a7 Cephalopyrus flammiceps
* Syiviparus modestus
Melanochlora sultanea
Periparus venustulus
Periparus elegans ' Pardaﬁparus
Periparus amabilis '
Periparus ater
Periparus melanolophus
Periparus rufonuchalis
Periparus rubidiventris rubidiventris
o8 Periparus rubidiventris beavani
— Baeolophus wollweberi

* Baeolophus atricristatus :
* * [ Baeolophus bico!oru% i

e

Periparus

Baeolophus bicolor (2
* Baeolophus ridgwayi
o7 * | * 1 Baeolophus inornatus (1)
* * | Baeolophus inornatus (2) '

* Lophophanes cristatus |
Lophcg]han es d:chmus . f_Op hOp hanes

 sitparus
Poecile superciliosus

Poecile lugubris lugubris .

Poecile lugubris

Poecile davidi

Poecile palustris

Poecn‘e Iugubns hyrcanus
= hypermelaenus

Poecile songarus affinis
goecde carofmensts 1)

0 l' [
Poe c:!e atnca pillus
Poecile gambeli
Poecile gambeli (2
Poecile sclateri
Poecile cinctus
Poecile hudsonicus
Poecile rufescens (1
Poecile rufescens 2;
* Cyanistes teneriffae ' -

4 * Cyanistes caeruleus ultramarinus | .
 Ls : Cyanistes
* yanisies cyanus
Pseludopodoces humm.s Pseudopodoces
Parus monticolus
:
Parus major cinereus ' Parus
Parus major minor '
Parus bokharensis '
Parus nuchalis
Parus holsti
Parus xanthogenys aplonotus
Parus xanthogenys xanthogenys
Parus spilonotus subviridis
Parus spilonotus rex
Parus spilonotus basileus
Parus guineensis
Parus leucomelas insignis
Parus leucomelas leucomelas
Parus rufiventris
Parus pallidiventris (1)
**  Parus pallidiventris (2)
Parus albiventris
e Parus 'Cal'pr'
% .| Parus niger (1)
Parus niger (2)
Parus niger (3)
Parus funereus
Parus griseiventris
Parus fasciiventer (1)
Parus fasciiventer (2)
Parus fasciiventer (3)
Parus thruppi
Parus fringillinus (1)
Parus fringillinus (2)
Parus leuconotus (1)
Parus leuconotus (2)
Parus afer (1
Parus afer (2
Parus cinerascens (1)
Parus cinerascens (2)
Parus cinerascens (3) '

Baeolophus

Poecile

P

Machlolophus

0.95]

*|

Melaniparus

0.1

Figure S1. Phylogeny tree of Paridae family. Adapted from Johansson et al. (2013). In
the red boxes are the species that were used in this study.
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Figure S2. Study site.

L

I

Figure S3. Species of Tits and sonograms of their alarm calls used in this study. a)
Eurasian Blue Tit (Cyanistes Caeruleus), b) Great Tit (Parus major), ¢) Willow Tit
(Poecile montanus), d) Black-capped Chickadee (Poecile atricapillus), e) Varied Tit
(Sittiparus varius). Figures adapted from eBird database (Sullivan et al., 2009) and
sonograms adapted from Xeno-canto database (Planqué et al., 2021).
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Table S4. Summary of recordings used in playback experiments downloaded from database xenocanto.com.

Number of syllabes | Duration |Number of svllabes | Duration
Species Call type | Code Author Country (first part) (sec) {second part) {sec)

Cyanistes caeruleus |song XC3555029 |Niels Van Doninck Belgium 4 0.8 4 0.8
Cyanistes caeruleus |song X(C527591 |Stephan Risch Germany 14 12 1.2 1.2
Cvanistes caeruleus [song XHC330293 |David M. UK 6 09 7 1
Cyanistes caeruleus |song XC253237 David M. UK 7 1 11 1.8
Cvanistes caeruleus [song KC243917 |David M. UK 4 09 4 08
Cvanistes caeruleus |alarm XC168100 |Buhl Jchannes Germany 17 1 19 1
Cyanistes caeruleus |alarm XC3504586 |Beatrix Saadi-Varchmin |Germany 20 12 19 12
Cvanistes caeruleus |alarm KC552947 |Mikael Litsgard Sweden 8 0.6 8 0.55
Cvanistes caeruleus |alarm X(C525916 |Markus Jacobs Germany 12 0.7 14 09
Cyanistes caeruleus |alarm X(C394169 | Marco Dragonetii Ttaly 20 1.4 19 14
Poecile montanus alarm XC610179 | Thomas Bergman Sweden 6 1.9 6 1.8
Poecile montanus alarm XK(C383735 |Terje Kolaas Norway 2 0o 7 18
Poecile montanus alarm XC287201 |Eetu Paljakla Finland 3 1 7 1.4
Poecile montanus alarm KC406040 |Jarek Matusiak Pdland 7 0.8 3 0.6
Poecile montanus alarm XC151327 |Elias A. Rvberg Norway 2 08 4 1.7
Poecile atricapillus  |alarm XC420822 |Gabriell Leite New York g 1.5 7 125
Poecile atricapillus  |alarm XC544964 | Thomas Magarian Oregon 9 1.55 9 1.55
Poecile atricapillus  |alarm XC544962 | Thomas Magarian Oregon 7 08 14 14
Poecile atricapillus  |alarm X(C352828 |Ted Floyd Colorado 6 13 4 07
Poecile atricapilus  |alarm X(C348981 |Ted Floyd Pennsylvania g 1.5 g 1.4
Sittiparus varius alarm KC566223 |Anon Torimi Japan 4 15 4 13
Sittiparus varius alarm X(C332820 |Jim Holmes South Korea 5 1.5 4 13
Sittiparus varius alarm XC202762 |Ross Gallardy South Korea 4 0.g 7 1.5
Sittiparus varius alarm KCA478589 |Anon Torimi Japan 5 1.8 3 1
Sittiparus varius alarm X(C455522 |Anon Torimi Japan 7 1.5 10 1.8
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