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ABsTRACT.—American Robins (Turdus migratorius) displayed four classes of approach to
a Screech Owl (Otus asio): silent approach, vocal approach, mobbing, and attacking. Mob-
bing and attacking were confined to the breeding season. Mobbing first appeared in March
and reached a maximum duration per mobbing bird in May and a maximum frequency in
June. Mobbing and attacking were most often performed by pairs of robins or by single
birds. These responses were directed at a Screech Owl] located on the territory of the pair
or individual. Silent approach and vocal approach occurred at all times of the year. During
the breeding season, birds approached a Screech Owl located on a territory other than their
own, observed the owl being mobbed, but joined in mobbing only if the owl flew. Qutside
the breeding season, robins gathered in large mobile flocks. Birds in such flocks sometimes
approached a Screech Owl but did not mob.

I suggest that the contexts in which these responses occurred indicate that mobbing and
attacking are beneficial for robins only when birds are confined to territories or home ranges.
The presence of young on territories further increases the amount of parental mobbing.

Received 20 August 1980, accepted 4 November 1981.

MaANY species of birds, in diverse orders, are
known to exhibit mobbing behavior. The
widespread occurrence of this behavior is
somewhat surprising, for it often involves an
animal seeking out a potentially dangerous
predator and performing conspicuous displays
near it. That mobbing may be risky is con-
firmed by reports of mobbing birds being cap-
tured by predators (Hartley 1950, Cade 1967,
Denson 1979). As a result, the adaptive signif-
icance of mobbing has remained largely an
enigma, although many hypotheses have been
advanced (Marler 1956; Humphries and Driver
1967; Curio 1975, 1978; Cully and Ligon 1976).

Certain aspects of the behavior, however, do
suggest possible functions. An association be-
tween the breeding season and an increased
tendency to mob has been reported in a num-
ber of species (Bolles 1890, Altmann 1956, Cu-
rio 1975). In some cases actual possession of a
nest is necessary for mobbing to occur (Horn
1968). This relationship between mobbing and
reproduction indicates that mobbing may be
a particularly advantageous response to pred-
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ators during the breeding season, possibly
even serving mainly as a nest-defense mecha-
nism.

The objectives of this study were (1) to test
for a breeding season-mobbing association in
the American Robin (Turdus migratorius), and
(2) to investigate the adaptive significance of
this association, if it were found.

METHODS

From 1 June 1974 through 31 August 1976, field
trials were performed on a regular weekly basis. The
procedure during these trials was planned to simu-
late a natural mobbing episode. A mounted Screech
Owl (Otus asio) was placed in a conspicuous location
2 m from the ground. A recorded Screech Owl call
was then played by means of a cassette tape recorder
with the speaker located 10 cm from the mounted
specimen. The taped calls were played on either a
Norelco Tape Cassette Carry-Corder “150” (Model
E13302P) or a Panasonic AC/Battery Portable Cassette
Recorder RQ-209AS. All trials were observed from
concealed positions 10 m from the mount.

Comparative tests showed no significant differ-
ence between the response to a stuffed specimen and
taped call and the response to a captive live owl and
taped call. Observations of birds mobbing wild owls
further confirmed the adequacy of the test situation.
Using a similar experimental design, Curio (1975)
found no difference between the response directed
at stuffed specimens and live predators.
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TaBLE 1. Percentage of successful trials, average minutes of mobbing/bird (AMM/B), and average number
of birds/successful trial for each month (Ithaca, New York). Robins were present on study sites in signif-
icant numbers from 1 March through 15 November; a few individuals were present throughout the winter.

Average
Percentage number of
Successful of successful birds/success-

Month Total trials trials Total birds trials AMM/B ful trial
January 35 0 0 0.0 0.0 0.0
February 18 0 0 0.0 0.0 0.0
March 37 2 3 5.4 1.0 1.5
April 59 7 11 11.9 3.2 1.6
May 103 24 36 23.3 5.9 1.5
June 134 44 67 32.8 5.0 1.5
July 151 36 65 23.8 4.1 1.8
August 172 15 15 8.7 2.7 1.0
September 921 0 0 0.0 0.0 0.0
October 95 0 0 0.0 0.0 0.0
November 54 0 0 0.0 0.0 0.0
December 29 0 0 0.0 0.0 0.0

Data for many variables were collected during each
trial; variables that proved useful include the num-
ber of individuals mobbing, the presence or absence
of vocalizations and displays, the number of attacks
on the predator mount, and the total minutes of
mobbing performed by each bird.

Data from the study period were totaled and then
treated as a single 12-month series. For each month,
the average number of minutes of mobbing per bird
(AMM/B) was calculated by summing the minutes of
mobbing and dividing by the total number of mob-
bing birds. Also calculated for each month were the
percentage of successful trials (trials that resulted in
mobbing) and the average number of mobbing birds
per successful trial.

Means for each month were tested for statistical
probability of equality using a single classification
ANOVA, with means weighted according to the re-
ciprocal of the variance of the samples from which
they were drawn. This adjustment results in an ap-
proximate test of equality of means when variances
are heterogeneous (Snedecor 1956, Sokal and Rohlf
1969).

The fieldwork for this research was carried out in
the vicinity of Ithaca, New York. During December
and January 1976, trials were also performed at var-
ious locations in Florida. The New York study sites
consisted mostly of deciduous woodland where
beech (Fagus grandifolia) and sugar maple (Acer sac-
charum) predominate. Floodplains dominated by
Fraxinus species and large areas of old field habitat
were also sampled. Robins were common in all of
these areas from early March until late October, with
breeding densities averaging 5-8 pairs/ha.

Testing in Florida was done at Merritt Island Na-
tional Wildlife Refuge and on Sanibel Island. Both
areas contained extensive regions of coastal palmetto

(Sabal palmetto) thickets. Robins were abundant in
both localities, drawn in part by the fruiting pal-
metto. Where flocks were present, densities exceed-
ed 1,000 birds/ha. Screech Owls were found at both
Florida study sites.

Mobbing behavior is only one phase in a contin-
uum of behavioral responses to a predator that range
from fleeing to attacking (Simmons 1952). Although
responses intergrade continuously, it is useful to cat-
egorize them for purposes of data collection. In this
study positive responses (i.e. responses involving
movement toward the predator) were divided into
four classes:

Silent approach.—In many trials in which either the
mounted owl or a captive owl was used, birds were
observed locating the owl and then silently observ-
ing it for several minutes without vocalizing. Even-
tually, these birds flew off, usually leaving the vicin-
ity of the owl.

Vocal approach.—Birds vocally approaching a
predator gave alarm calls typical of mobbing birds
but remained several meters away and exhibited
few, if any, of the visual displays typical of mobbing.
Such birds seemed to experience little risk of capture.

Mobbing.—Mobbing birds approached a predator
closely (within 1 m) and performed a combination
of visual displays and vocalizations. Visual displays
typical of mobbing consist of intention movements
to approach or flee, such as wing-flicking, tail-wag-
ging, and nervous hopping. Mobbing vocalizations
are loud and high-pitched. Generally calls are of
0.1 s or less in duration and of a narrow range of
frequencies; this combination presumably makes the
calls easy to locate (Marler 1959). Both visual displays
and vocalizations are frequently repeated during
mobbing.

Attacking.—Mobbing birds sometimes suddenly
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TaBLE 2. Attacks by Robins at study sites in Ithaca,
New York. Attacks occurred only from April
through August.

Average
number
Trials of attacks/
Total with Total trials with
Month trials attacks attacks attacks
April 59 3 5 1.7
May 103 6 81 13.5
June 134 7 14 2.0
July 151 5 8 1.6
August 172 6 12 2.0

ceased mobbing and pressed an attack directly on
the predator. Such attacks consisted of short dashing
flights, culminating in strikes on the predator, usu-
ally about the head or neck.

ResuLTs

Robins were present in Ithaca in significant
numbers from early March until middle No-
vember (with isolated individuals lingering
through the winter), but mobbing was con-
fined to the sampling period extending from
March through August (with a single exception
noted below). Monthly averages for the AMM/
B index rose during this time from a minimum
of 1.0 min of mobbing/bird in March to a max-
imum of 5.9 in May and then declined to 2.7
in August (P < 0.05, F = 14.759). The average
amount of mobbing performed by each bird
increased with the advance of the breeding
season until May and then declined (Table 1).

The percentage of trials that was successful
in producing mobbing among robins rose from
a low of 5.4% in March to a peak in June of
32.8%. The percentage then declined to 8.7%
in August (Table 1).

During the 6 months in which mobbing was
observed, there was no significant change in
the number of birds responding during each
successful trial (Table 1). Trials in July averaged
1.8 birds/successful trial for a maximum, while
in August a minimum of 1.0 was reached
(P < 0.05, F = 0.439).

Other responses that were closely related to
mobbing also varied seasonally. Robins were
observed attacking the owl mount only during
the breeding season (Table 2). The number of
attacks was highest in May. Attacks were in-
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TaBLE 3. Average number of Robins/trial displaying
silent or vocal approach (SVA/ST) for each month.
Total trials: TT; trials with silent or vocal approach:
ST.

Immature-
Adult-plumaged plumaged
birds birds
Month TT ST SVA/ST ST SVA/ST
New York
January 35 0 0.0 — —
February 18 0 0.0 — —
March 37 7 2.9 — —
April 59 12 1.8 — —
May 103 17 1.5 — —
June 134 18 1.9 2 1.0
July 151 32 3.1 35 3.5
August 172 40 3.4 45 8.0
September 91 12 3.6 12 5.3
October 95 24 8.3 — —
November 54 1 1.0 — —
December 29 0 0.0 — —
Florida

December 57 15 17.9 —_ —
January 35 11 352 — —

corporated into the general mobbing activities
of the birds and consisted of swooping flights
toward the mounted owl (usually directly at the
head), followed by an abrupt retreat. Only one
attack was observed that was not preceded by
preliminary displays of mobbing. Robins
mobbing wild owls attacked them in a similar
fashion.

The behaviors of silent and vocal approach
were more common in Ithaca outside the
breeding season (Table 3). At the Florida study
sites, large numbers of robins were exposed to
the owl mount and taped call. None of these
birds was observed to mob, although some
displayed silent or vocal approach.

Silent approach was typical of immature rob-
ins, which were first observed responding in
June (Table 3). These birds always arrived after
adult birds were mobbing and may have been
attracted by the adults’ alarm calls rather than
by the owl call. By July many immatures were
attracted, and most continued to display silent
approach. In August the number of immature
robins attracted outnumbered adults. At this
time immatures responded directly to the owl
call and displayed vocal approach. Immature
robins were observed to mob on only two oc-
casions (22 July 1974, 11 August 1976).
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DiscussioN

Seasonal variation in mobbing.—Several stud-
ies of mobbing behavior have noted an asso-
ciation between this behavior and reproduc-
tive activity (Edwards et al. 1949, Root 1969,
Curio 1975). In the present study, a peak in
mobbing activity occurred in May and June
(Table 1), markedly overlapping with the in-
terval of 2 May through 23 June when 70% of
the hatching and fledging of young could be
expected (Howell 1942). The willingness of
robins to mob during the breeding season
probably stems from at least two factors: (1)
birds are territorial at this time and lack the
option of easy relocation away from predators
on their territories, and (2) birds are likely to
have eggs or young on their territories.

Restriction to a small home range or territory
may be an important factor influencing the
performance of mobbing. The single instance
of postreproductive mobbing by robins ob-
served in this study occurred on one of the
New York study sites in January. Two robins,
confined to a sumac (Rhus typhina) thicket by
heavy snows, mobbed vigorously when ex-
posed to the mounted owl and taped call. This
was in marked contrast to the response typical
of robins outside the breeding season (see be-
low).

The relationship between mobbing and ter-
ritoriality is further demonstrated by a consid-
eration of Table 1, which indicates that, al-
though the percentage of trials successful in
stimulating mobbing increased greatly from
March until June, the number of birds mob-
bing during a successful trial did not vary sig-
nificantly during this period, always being less
than an average of two birds. The territorial
distribution of the mobbing birds made it ap-
parent that they were individuals maintaining
territories where the Screech Owl was located.

Just as maintenance of a territory seems to
have the effect of increasing the intensity of
mobbing, a breeding bird’s genetic investment
in young is likely to have a similar effect. The
risk entailed by a mobbing bird would be
counterbalanced by an increase in fitness
through kin selection if mobbing reduced mor-
tality in that bird’s young. If this were true,
mobbing intensity would increase as the egg-
nest unit grew older and parental investment
increased. This was observed to occur by How-
ell (1942) and is suggested by the AMM/B index
(Table 1). Mobbing seems to follow a pattern
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of development during the breeding season
similar to that observed in antipredator behav-
iors such as distraction displays and reactivity
to distress calls (Stefanski and Falls 1972, Barash
1975).

The manner in which mobbing may function
to reduce predation remains open to debate.
Because mobbing by robins is sometimes in-
terspersed with direct attacks on the predator
(Table 2), and because mobbing displays are
often virtually identical to displays used dur-
ing territorial encounters with conspecifics, it
is likely that mobbing functions in this species
to drive predators away. Certainly the advan-
tage inherent in driving a Screech Owl away
from a territory is evident from a consideration
of the owl’s diet, which during the spring may
consist predominately of small and medium-
sized birds (Allen 1924, Stewart 1969, Van
Camp and Henny 1975).

Silent and vocal approaches.—Silent and vocal
approaches seem to occur in situations in
which the risk of mobbing is greater than any
benefits that might result. Silent approach is
a low-risk behavior allowing birds to locate
and then avoid a predator. Vocal approach may
discourage a predator from further hunting
without the risk of the close approach necessary
for mobbing (see “Perception Advertisement”
in Curio 1978).

Silent and vocal approaches appear in two
contexts: (1) Breeding birds show these re-
sponses when locating predators not on their
own territories. Observations of the mobbing
of live owls revealed that birds from distant
territories were often attracted to a mobbing
pair but joined in mobbing only if the owl was
forced into flight by the mobbers. A similar
observation has been made of colonially nest-
ing gulls by Kruuk (1976). (2) Birds show these
responses when they abandon territories at the
close of the breeding season. All of the birds
attracted to the mounted owl and taped call
from September until November in New York
were such birds (with the single exception of
the mobbing pair noted above). Similar re-
sponses were obtained in Florida during De-
cember and January. The factor most respon-
sible for the cessation of mobbing at the end
of the breeding season and the substitution of
silent or vocal approaches appears to be the
movement of territorial birds into highly mo-
bile nonbreeding flocks. Robins in such flocks
would seem to have little to gain by mobbing;
it is presumably more adaptive for them to lo-
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cate a predator and then avoid further contact
with it.

The numerous theories currently being pro-
posed as to the function of mobbing have been
synthesized by Curio (1978) into nine hypoth-
eses with resultant predictions of prey and
predator behavior. Of these hypotheses, some
variation of Curio’s “Moving on” model seems
most consistent with my results. Other factors,
however, may be operating concurrently. For
example, Curio et al. (1978) suggest the pos-
sibility of cultural transmission of information
about predators. Such an hypothesis is sup-
ported by observations in this study indicating
that immature robins respond initially to calls
of mobbing adults and closely observe these
adults. Because many factors may be operating
to cause mobbing, it is useful to keep in mind
that many of the proposed hypotheses are not
mutually exclusive. Also, given the frequent
occurrence of mobbing among groups of un-
related birds (and mammals), it would be un-
realistic to hope for an explanation of the func-
tion of mobbing that would apply to all species
in all situations.
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