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SHORT COMMUNICATION
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It is well known that birds often simultaneously take ﬂight from a feeding
site (ﬂush), in response to a real or perceived predation threat. We hypothesised that such ﬂushes would provide a means for subdominant individuals
to alleviate the eﬀects of competition for food. Speciﬁcally, we predicted that
subdominant species would either be less prone to ﬂushing and/or would return to feed after a ﬂush more quickly than more dominant species. The main
aim of this project was to test this hypothesis using garden birds feeding at
provisioned feeders. We also sought to explore whether pseudo alarm calls
were made by Parus species in order to reduce competition from dominant
species, as has been previously reported. In our study, there was no evidence
that instances with alarm calls diﬀered from ﬂushes without alarm calls with
respect to the ﬁrst bird to alight on the feeders after the ﬂush. However,
subdominant Parus species return more quickly to the foraging site after an
anti-predatory ﬂush. This can be interpreted as birds being prepared to risk
returning too early to a site that may still have an active predator in order
to take advantage of temporally reduced competition for food. Interestingly,
increased predation rate is likely to increase the rate at which ﬂushes occur
and so increase the frequency with which subordinates can take advantage of
such reduced competition. As such, this work provides a counter-example to
the normally considered case where increased predation risk has a particularly
detrimental eﬀect on subdominants.
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Introduction
Most animals are vulnerable to predation during
feeding, since foraging activities constrain the time
(or attention) available for anti-predatory vigilance. Thus, foraging decisions of animals are classically considered to reﬂect a trade-oﬀ between
predation risk and eﬃcient foraging (SIH, 1980;

LIMA & DILL, 1990). Hence, increased risk of
predation is generally considered to have an adverse eﬀect on an individual’s rate of food intake.
This adverse eﬀect might be expected to fall most
heavily on subdominant individuals. For example, WHITFIELD (1985) found that sparrowhawks
Accipiter nisus (L., 1758) predated juvenile redshanks Tringa totanus (L., 1758) and turnstones
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Arenaria interpres (L., 1758) more than would be
expected from the age composition of the species,
an eﬀect that he attributed to competition from
adults forcing juveniles to forage in areas where
predation risk was higher. Similar results were reported by HINSLEY et al. (1995) for sparrowhawks
attacking great tits Parus major L., 1758 and blue
tits Parus caeruleus L., 1758. The latter study
demonstrated that subdominant juveniles were
prepared to feed at higher-risk sites further from
cover than dominant adults. For juveniles the increased predation risk is a price worth paying for
reduced competition. It is well known that birds
often simultaneously take ﬂight from a feeding site
(hereafter called a ﬂush), in response to a real
or perceived predation threat. We hypothesised
that such ﬂushes would provide another means
for subdominant individuals to alleviate the eﬀects
of competition for food. Speciﬁcally, we predicted
that subdominant individuals would either be less
prone to ﬂushing and/or would return to feed after a ﬂush more quickly than more dominant individuals. The main aim of this project is to test
this hypothesis using garden birds feeding at provisioned feeders.
We also wish to explore the eﬀect of alarm
calling by Parus species in the context of competition for food. MATSUOKA (1980) and MØLLER
(1988) suggested that Parus species may emit
alarm calls when no predator is present, referred
to as a “false alarm”. These calls are suggested
to serve to cause species dominant to the Parus
species to ﬂush, thus allowing the caller access to
a food source that was otherwise denied to it by
competitive exclusion. However, HAFTORN (2000)
comments that “false alarm calls used in similar contexts have so far never been recognised in
Norway by me or Olav HOGSTAD despite lifelong
experiences with winter feeding of birds (mainly
tits)”. Hence, we will explore whether the occurrence of an alarm call immediately prior to a ﬂush
was in any way predictive of the species of bird
that returned ﬁrst after the ﬂush in our study.
Material and methods
The study took place between January and March 2001
in a garden located in Dumgoyne, a rural village in central Scotland (55◦ 59 N, 4◦ 24 W). Food (peanuts and
mixed seeds) was provided from clear plastic feeders
with perches, hung from a tree such that they were
2 m from the ground. For three hours each morning,
the feeders were recorded using a video camera from
a ground ﬂoor window in the adjacent building (3 m
away). The same observer (DME) recorded the time
of each ﬂush (deﬁned as the simultaneous ﬂush of over
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50% of the birds on the feeders and within a 5 m radius
of them). If possible, the reason for the ﬂush (generally
traﬃc on a nearby road, human disturbance or overﬂying birds) was recorded, along with any alarm calls
that were heard. The videos were analysed by DAR.
For each ﬂush the numbers of each species immediately
before the ﬂush and immediately after were recorded,
as well as the species of the ﬁrst bird to alight on a
feeder after the ﬂush.

Results
Frequency of flushes
Flushes occurred 638 times in 56.5 h of observation. Hence a ﬂush occurred on average every
319 ± 12 (SE) s [5.3 ± 0.2 (SE) min].
The species of birds returning after a flush
One species that is clearly unusual is the coal tit
Parus ater L., 1758. Of the 563 ﬂushes where the
ﬁrst returning individual could be identiﬁed, coal
tits were present just before the ﬂush on only 32
(6%) occasions (31 occasions with a single individual, and one pair). However, the ﬁrst bird to
return was a coal tit on 65 (11%) of occasions. If
we use the relative frequencies of group sizes after
all 563 ﬂushes to calculate predicted values for the
subset of cases where a coal tit was the ﬁrst bird
back, then we ﬁnd that this distribution is signiﬁcantly diﬀerent from the one observed (χ2 = 11.4,
df = 4, P < 0.05). By inspection, we can see that
coal tits are more likely to be the ﬁrst bird back
if the number of birds remaining on the feeder is
low.
Blue tits, chaﬃnches Fringilla coelebs L.,
1758, great tits and greenﬁnches Carduelis chloris (L., 1758) make up 85% of ﬁrst birds back
(Fig. 1a). These four species also dominate the total numbers recorded on the feeder before a ﬂush
(Fig. 1b) and the total numbers ﬂying at a ﬂush
(Fig. 1c). Of these species, the ﬁnches dominate
the tits (FITZPATRICK, 1995; personal obs.). From
these graphs we can see that, whether our expectation is drawn from the relative numbers of
birds on the feeder before the ﬂush (Fig. 1b) or
birds that remain during the ﬂush (Fig. 1c), tit
species are ﬁrst to return more often (Fig. 1a)
than would be expected, and greenﬁnches much
less often. These impressions are borne out by
statistical testing (expectation drawn from total
numbers: χ2 = 207.9, df = 3, P < 0.001; expectation drawn from ﬂeeing numbers: χ2 = 191.7,
df = 3, p < 0.001). An interesting comparison here
is between the distribution of species types before
(Fig. 1b) and after a ﬂush (Fig. 1d). There is a
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Fig. 1. Pie charts describing the breakdown by species
of the ﬁrst bird to return to the feeders after a ﬂush
(a), bird on the feeder just prior to a ﬂush (b), birds
that ﬂew from the feeders during a ﬂush (c), and birds
that remained on the feeders during a ﬂush (d).

signiﬁcant diﬀerence between the two (χ2 = 8.3,
df = 3, P < 0.05). Following a ﬂush, the two ﬁnch
species were more likely to still be at the feeder
than blue tits and great tits.
Alarm calling
There were 186 ﬂushes where a tit alarm call was
heard just before the ﬂush, and 374 ﬂushes where
no such call was heard. However, whether a call

Despite 33% of ﬂushes being preceded by a tit
alarm call, there was no evidence that instances
with alarm calls diﬀered from other ﬂushes with
respect to the species of the ﬁrst bird to alight on
the feeders after the ﬂush. Hence, it appears that
our tits do not behave like the Japanese great,
willow and marsh tits of MATSUOKA (1980) or
the Danish great tits of MØLLER (1988). Rather,
like those reported by HAFTORN (2000), there was
no indication of deceptive use of alarm calling in
our study system, even though blue and great tits
were often seen to be competitively excluded from
feeding by dominant greenﬁnches and chaﬃnches.
From our observations (and other studies, e.g.
BARLUENGA et al., 2001), the coal tit had the lowest dominance status of all the species regularly
visiting the feeder, being regularly usurped even
by other Parus species. One reason for the unusually high frequency with which it is the ﬁrst bird
to return after a ﬂush could be that the reduced
competition present just after a ﬂush is attractive
to this relatively subdominant species. This argument is supported by the comparison of the frequencies of diﬀerent numbers of birds remaining
on the feeder after the ﬂush (Tab. 1).
It is well know that competition can drive
subdominants to shift their foraging sites (e.g.
ALATALO, 1981). This niche shift may be temporal rather than spatial: FITZPATRICK (1997)
observed that subdominant species were the ﬁrst
to arrive at a garden bird feeder each day. Here

Table 1. Comparison between instances when the ﬁrst returning bird was a coal tit compared to instances when
it was another species, stratiﬁed according to the number of birds that did not ﬂush but remained on the feeder
throughout.
Number of birds
remaining on feeder

0
1
2
3
4+

No. of cases when the
ﬁrst bird back was
another species

No of cases when the
ﬁrst bird back was a
coal tit

Predicted values based
on all cases

155
109
95
73
66

22
23
13
1
6

20.4
15.2
12.5
8.5
8.3
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we have demonstrated a similar eﬀect on a much
shorter temporal scale: subdominant species return more quickly to the foraging site after an
anti-predatory ﬂush. This can be interpreted as
birds being prepared to risk returning too early
to a site that may still have an active predator
in order to take advantage of temporally reduced
competition for food (see KOIVULA et al., 1995),
although our study did not take into account the
physiological diﬀerences between species (e.g. size,
fat stores) and associated food demands. In addition, our study did not take into account the
role of individual birds and it is possible that a
certain proportion of individuals of each species
might adopt a more ‘risky’ strategy than others.
Future research could test for this using individually marked birds. Interestingly, increased predation rate is likely to increase the rate at which
ﬂushes occur and so increase the frequency with
which subordinates can take advantage of such reduced competition. As such, this work provides a
counter-example to the normally considered case
where increased predation risk has a particularly
detrimental eﬀect on subdominants.
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