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ABSTRACT.—Avian nests face a wide variety of
nest predators, which pose different risks that could
select for the ability of parents to notify conspecifics of
nest predator type. We previously demonstrated that the
Japanese Tit (Parus minor) produces acoustically
distinct mobbing calls for different nest predators
(crows and snakes), thereby eliciting different and
appropriate anti-predator responses not only in parents,
but also in nestlings. However, the variation in mobbing
call behavior may have been caused by differences in
the experimental methods used, whereby each nest was
presented with either a mounted crow or a live caged
snake. In the present study, we observed a total of seven
natural encounters of Japanese Tits with crows (n 5 4)
and snakes (n 5 3) near their nests. Consistent with the
previous experiments, Japanese Tits produced distinct
mobbing calls, namely, ‘‘chicka’’ calls for crows (4/4)
and ‘‘jar’’ calls for snakes (3/3). Thus, we conclude that
mobbing calls of Japanese Tits signal nest predator type
to both parents and nestlings. Received 31 July 2012.
Accepted 2 October 2012.
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Predation is a major cause of breeding failure in

most passerines (Ricklefs 1969), many of which

produce intensive calls when they detect, ap-

proach, and mob a predator near their nest (Caro

2005, Fasanella and Fernández 2009, Colombelli-

Négrel et al. 2010, Magrath et al. 2010). Such

mobbing calls typically attract conspecific adults

to the nest and elicit brood defense behavior (e.g.,

Welbergen and Davies 2008, Suzuki 2012).

Mobbing calls can also serve to suppress begging

calls and movements of nestlings, thereby making

them inconspicuousness to the predator (e.g.,

Kleindorfer et al. 1996; Platzen and Magrath

2004, 2005). Thus, mobbing calls function to

decrease the risk of predation, by eliciting

appropriate anti-predator behaviors not only in

parents, but also in nestlings.

Avian nests face a variety of nest predators,

which pose different risks. Therefore, the ability of

parents to notify conspecifics of nest predator type

is likely to be adaptive. The Japanese Tit (Parus

minor) may have evolved this complexity in

communication. We previously demonstrated that

Japanese Tits produce acoustically distinct mob-

bing calls for different models of nest predators,

namely, ‘‘chicka’’ calls for Jungle Crows (Corvus

macrorhynchos) and ‘‘jar’’ calls for Japanese rat

snakes (Elaphe climacophora) (Suzuki 2011;

Fig. 1). These two types of mobbing calls elicit

appropriate responses in conspecifics. Parents scan

different spatial locations (air versus ground) in

response to the two call types, in order to readily

detect the corresponding predators (crows versus

snakes) (Suzuki 2012). Nestlings crouch down in

the nest cavity in response to ‘‘chicka’’ calls, but

jump out of the nest in response to ‘‘jar’’ calls

(Suzuki 2011). It is predicted that the two

responses help nestlings to evade the correspond-

ing predators, because crows snatch nestlings from

the nest entrances, whereas snakes invade the nest.

We previously investigated the vocal response of

adult Japanese Tits by exposing them to mounted
specimens of Jungle Crows or live Japanese rat

snakes caged in a transparent Plexiglas box (Suzuki

2011). However, birds may exhibit different brood
defense behaviors to live and mounted predators

(Knight and Temple 1986), and predator behavior

could affect the corresponding vocal response

(Griesser 2008, Wilson and Evans 2012). Thus,
although the mobbing call response of Japanese Tits

to the two model predators were qualitatively

different (Suzuki 2011), it is possible that this
variation was caused by differences in the presenta-

tion methods, rather than by differences in the

predator type. To confirm the validity of our previous
experiment, it was essential to determine how adult

Japanese Tits use different mobbing calls during

natural encounters with these two predators.
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We report observations of natural encounters
by Japanese Tits with Jungle Crows and Japanese
rat snakes. Our objective in this study is to assess
whether Japanese Tits vocally discriminate be-
tween crows and snakes, regardless of the
presentation methods that we used in the previous
experiment (Suzuki 2011).

METHODS

Observations were made in a mixed deciduous–
coniferous forest in Karuizawa, Nagano, Japan
(36u 21–229 N, 138u 35–369 E), from 2006 to
2012. In the course of the 7-year field study, we
monitored more than 180 nest boxes of Japanese
Tits, every 1–4 days, during each breeding season
(from May–Jul). We observed four encounters of
Japanese Tits with Jungle Crows and three with
Japanese rat snakes near their nest boxes. We used
Fisher’s exact probability test (two-tailed) to test
if Japanese Tits produced different mobbing call
types for crows and snakes.

OBSERVATIONS

Japanese Tits produced ‘‘chicka’’ calls for Jungle
Crows (4/4; Fig. 1a) and ‘‘jar’’ calls for Japanese rat
snakes (3/3; Fig. 1b). No adults produced ‘‘chicka’’
calls for snakes or ‘‘jar’’ calls for crows. There was a
significant effect of predator type on the type of
mobbing calls produced (Fisher’s exact probability
test, P 5 0.029).

Jungle Crows always approached nests from the
air (4/4) and perched on the branches of trees near
the nest boxes (within ,3 m of the nests). In all

cases, adult Japanese Tits approached the crows,

frequently shifted their perches, and produced
‘‘chicka’’ calls immediately after they detected
the crows. Jungle Crows usually flew away from
the nests immediately after the adults mobbed

them (4/4). These four observations were made on
7 June 2006 at 0928 hrs (Japan Standard Time), 8
June 2006 at 0943 hrs, 4 June 2008 at 1045 hrs,
and 6 June 2011 at 0950 hrs. The ages of nestlings

in those nests were 16, 16, 9, and 8 days old (i.e.,
days after hatching), respectively.

Japanese rat snakes always approached nests
from the ground (3/3). On 10 June 2008 at 1242

hrs, we observed a snake climbing up a tree. Both
parents approached the snake closely (,1 m from
the snake), spread out their wings and tails,
hovered over the snake, and produced ‘‘jar’’ calls.

We captured the snake before its invasion into the
nest box, and no nestlings (12 days old) were
depredated. On 12 June 2008 at 1531 hrs, we
observed a snake approaching a nest box and
heard a male Japanese Tit produce ‘‘jar’’ calls. In

response to the ‘‘jar’’ calls, all of the nestlings
(18 d old) escaped from the nest box before the
snake slipped in, thereby avoiding predation. On
11 June 2010 at 1011 hrs, we observed a snake

slipping out of a nest box. Both parents
approached the snake and produced ‘‘jar’’ calls.
Only two nestlings (7 d old) and one un-hatched
egg remained in the nest box, and six nestlings

were confirmed from the vomit of the snake. The
adults abandoned this nest, and both of the
remaining nestlings died.

FIG. 1. Japanese Tit mobbing calls: (a) ‘‘chicka’’ and (b) ‘‘jar’’ calls. These two types of mobbing call could be easily

discriminated by human ears.
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No direct observations of predatory events were
made in 2007, 2009, or 2012, although some signs
of nest predation by snakes, crows, and martens
were found (TNS, unpubl. data).

DISCUSSION

In the present study, we showed that Japanese
Tits produced ‘‘chicka’’ calls for Jungle Crows
and ‘‘jar’’ calls for Japanese rat snakes during
natural predator encounters. This pattern is
consistent with the results of our previous
experiment, which indicated that Japanese Tits
vocally discriminate between mounted crows and
live snakes (Suzuki 2011). Thus, our present
findings provide field evidence for comparable
results in a study using captive or taxidermic
predator mounts.

A previous playback experiment revealed that
adult Japanese Tits respond to ‘‘chicka’’ calls by
scanning the horizon (Suzuki 2012). In this study,
we showed that crows always approached nests
from the air; therefore, the horizontal movements
of the Japanese Tits’ heads in response to the
‘‘chicka’’ call would presumably help the adults
to effectively search for and detect Jungle Crows.
Jungle Crows flew away from the nests after
Japanese Tits produced ‘‘chicka’’ calls, suggest-
ing that this call functions to deter and drive off
the crows. Crows may give up attacking the
nests, because it is hard for them to snatch
nestlings which crouch down in the nest boxes
in response to ‘‘chicka’’ calls (Suzuki 2011). The
response of crows to ‘‘chicka’’ calls requires
further investigation.

The Suzuki (2012) playback experiment also
showed that adult Japanese Tits responded to
‘‘jar’’ calls by gazing downwards. In this study,
we showed that snakes approached nests from the
ground in our three observations. Therefore, the
downwards gazing in response to ‘‘jar’’ calls
would enable the adults to search for and detect
Japanese rat snakes. In the present study, on one
occasion, nestlings avoided the snake attack by
jumping out of the nest box in response to ‘‘jar’’
calls. This observation is consistent with those of
our previous experiment, in which we demon-
strated that, just before their fledging date,
nestlings could escape out of the nest boxes in
response to ‘‘jar’’ calls (Suzuki 2011). Taken
together, these findings confirm the adaptive
value of the mobbing call response. However, in
another case, nestlings were depredated by a
snake, because they were too young to escape

from the nest box. Further investigations of
nestling responses to parental mobbing calls at
different nestling stages may provide further
insights into the evolution of communication
and anti-predator adaptations in behavioral devel-
opment (see also Platzen and Magrath 2005).

Japanese Tits have acoustically distinct mob-
bing calls that signal different nest predators
(crows and snakes) to both parents and nestlings.
Nestlings of Japanese Tits are also depredated by
Japanese martens (Martes melampus) (TNS,
unpub. data), and fledglings seem to be vulnerable
to aerial predators such as hawks and shrikes.
Further studies are needed to investigate how
exactly mobbing calls of Japanese Tits signal
predator type and how finely conspecifics (both
parents and offspring) can detect this information
from the variation in mobbing calls.

Although experimental exposure of predators is
a useful method to test the response of parent birds
to nest predators, the experimentally elicited
response may differ from the actual behaviors of
parents in their natural encounters with predators
(Knight and Temple 1986, Griesser 2008). There-
fore, it is essential to conduct field observations that
provide descriptive contexts for the observed
behaviors and test if results from experiments apply
to natural cases. This is a particular challenge for the
study of anti-predator behavior, given the unpre-
dictable occurrence of predation events in space and
time and the small sample size that usually
characterizes data sets on natural predation events.
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