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Nest Defense in Relation to Nesting Stage and Response of Parents to
Repeated Model Presentations in the Eastern
Kingbird (Tyrannus tyrannus)

JOANNE A. SIDERIUS
Behavioural Ecology Research Group, Department of Biological Sciences,
Simon Fraser University, Burnaby, British Columbia V5A 156, Canada

Should parent birds risk more to defend young
than they risk to defend eggs? Nest defense should
increase with the age of the young since older young
are more valuable (Trivers 1972, Dawkins and Carlisle
1976, Maynard Smith 1977). Some studies show this
effect, but Knight and Temple (1986) suggested that
the increase in nest defense shown by parentsin these
studies could be explained by the experimental sit-
uation positively reinforcing nest-defense behavior
of the parents. Montgomerie and Weatherhead (1988)
reviewed the nest-defense literature and suggested
that nest defense increases with the age of the young
despite the effects of positive reinforcement. My study
was designed to determine for Eastern Kingbirds
(Tyrannus tyrannus) whether: (1) parents habituate in
the manner suggested by Knight and Temple (1986);
and (2) nest defense is greater for young than for
eggs.

Methods.—The study was conducted in the Creston
Valley Wildlife Management Area in south-eastern
British Columbia, Canada, from 3 June to 16 July 1987.
A taxidermic mount of an American Crow (Corvus
americanus) perched on a 1-m-high perch was placed
5 m from an active kingbird nest. A speaker used to
broadcast crow calls was placed 20 cm below the mod-
el crow. American Crows are predators of Eastern
Kingbird eggs and young in Creston, and frequently
are pursued, hit, and mobbed by kingbirds. I hid in
a blind located at least 10 m from the model, and I
pulled on a nylon string attached to the model to
simulate movement of a live crow. Each observation
period consisted of 6 min of calls followed by 4 min
of silence. Scoring of the kingbirds” response to the
presentation of the crow model followed Blancher
and Robertson (1982): (1) silent on a perch; (2) on
perch and called; (3) hovered over model; (4) dove at
model; and (5) hit model. The most aggressive re-
sponse during the observation period from each pair
of kingbirds was scored.

The model was presented to three groups of par-
ents. In group A, the model was presented only once
when there were young in nest (11 broods with chicks
one to six days old; 1 brood with nine-day-old chicks).
In group B, the model was presented twice: once when
there were eggs (one to six days old) in nest and once
when there were young (one to six days old) in nest.
In group C, the model was presented three times: once
when the nest was complete but did not contain eggs;
once when there were eggs (one to six days old) in

nest; and once when there were young (one to six
days old) in nest.

When a kingbird nest was located, the nesting pair
was assigned randomly to an experimental group.
Only nests less than 6 m above the ground were used.
Not all nests were found at the same stage of the
nesting cycle, but nest searches as well as nest checks
were conducted every three days to ensure that all
pairs were exposed equally to my presence. Clutch
and brood size were checked using a mirror on an
extendable pole. Eggs and young were not handled
during the course of the experiment. The SYSTAT
(Wilkinson 1986) statistical package was used to com-
pute Kruskal-Wallis H-values and Mann-Whitney
U-values. The Kruskal-Wallis (K-W) test was used to
determine whether three or more ranked values be-
longed to the same population. The Mann-Whitney
(M-W) U-test was used to determine whether two
ranked values were significantly different (Sokal and
Rohlf 1981).

Results.—The average scores for each of the pre-
sentations in groups A, B, and C are given in Table
1. For nests with young (group and presentation Al,
B2, and C3; see Table 1), scores for parents differed
according to the number of model presentations (K-W
U =8, P < 0.02). Further, pairwise comparisons show
that scores of parents with young decreased with the
number of model presentations: scores for parents
seeing the model for the third (C3) time were sig-
nificantly lower than scores for parents seeing the
model for the second (B2) time (M-W U = 13, P <
0.05); and parents seeing the model for the third (C3)
time scored significantly lower than parents seeing
the model for the first (A1) time (M-W U = 13, P <
0.02). Parents with young seeing the model for the
first (A1) time did not differ significantly in score from
parents seeing the model for the second (B2) time
(M-W U = 45, P > 0.05). The scores of parents with
eggs also decreased with repeated model presenta-
tions (Table 1; group and presentation Bl vs. C2; M-W
U =65, P = 0.05).

Eastern Kingbirds defended their eggs as vigor-
ously as they defended their young (Table 1; group
and presentation Al vs. Bl, M-W U = 61, P > 0.05;
B2 vs. C2, M-W U = 45, P > 0.05). Parents did, how-
ever, score lower when defending a completed nest
structure without eggs (C1) than they did when de-
fending eggs (B1, M-W U = 14, P < 0.02) or young
(A1, M-W U = 80, P < 0.01).
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TABLE 1.
with a crow model.
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Mean response scores of three experimental groups of parent Eastern Kingbirds when presented

Presentation n Test conditions Score?

Group A

1 12 1- to 6-day-old young 3.3 + 1.3(2-5)
Group B

1 11 1- to 6-day-old eggs 3.4 + 1.4(1-5)

2 9 1- to 6-day-old young 29 + 1.3(2-5)
Group C

1 8 Completed nest, no eggs 1.8 = 0.7 (1-3)

2 8 1- to 6-day-old eggs 2.3 +1.2(1-5)

3 7 1- to 6-day-old young 1.7 £ 0.5(1-2)

* Scoring (¥ + SD with range in parentheses) followed Blancher and Robertson (1982), with higher values representing more intense responses.

These experiments show that Eastern Kingbirds re-
spond less vigorously upon successive exposure to
the same model predator (Al vs. C3; B2 vs. C3; and
B1 vs. C2). They do not defend young more vigor-
ously than eggs (Al vs. Bl; and B2 vs. C2).

Discussion.—My results show that repeated expo-
sure to a taxidermic model results in a decrease in the
response of Eastern Kingbirds to that model (A1 >
B2 > (C3; and Bl > C2). Other studies have used
investigators (e.g. Barash 1975, Searcy 1979, Greig-
Smith 1980, East 1981, Andersson et al. 1980, Blancher
and Robertson 1982, Weatherhead 1989), taxidermic
models (e.g. Robertson and Bierman 1979, 1981), or
both (McLean et al. 1986) to test whether nest defense
increases as nest contents advance in age. However,
few studies (Knight and Temple 1986) have been de-
signed to account for the potential change in nest-
defense response by parents due to repeated exposure
to the model predator. Knight and Temple (1986) ar-
gued that parents may respond more intensely to a
model predator or observer after having learned from
previous trials that the “predator” can be successfully
driven away. The parents may perceive that the dan-
ger to themselves and to the nest contents is not very
great and, thus, respond more vigorously in defend-
ing that nest. The direction of the response observed
in my study is opposite to that predicted by Knight
and Temple (1986). The crow model, which may have
been viewed as a novel threat by the parents during
the first trial, may not have been perceived as a threat
during subsequent trials. Parents would be expected
to risk less in confronting a situation they had learned
was not dangerous than in confronting a dangerous
situation (Coleman 1987). Eastern Kingbird parents
may have learned that the crow model was not dan-
gerous and their response during subsequent trials
was less vigorous as a result.

The results of my study do not support the predic-
tion that parental investment, measured as nest de-
fense, increases with the age of the nest contents.
Eastern Kingbird parents did not defend young more

vigorously than they did eggs (Al vs. Bl, ns; and C2
vs. B2, ns), contrary to the results of Blancher and
Robertson (1982) who used Eastern Kingbird reac-
tions to repeated visits by an investigator to measure
nest-defense response. Why does nest defense in East-
ern Kingbirds not increase with the age of the nest
contents? It may be nearly as costly for kingbirds to
replace eggs as it is for them to replace young. Eastern
Kingbirds in Creston did not readily renest if they
lost a clutch; of 36 pairs that lost eggs or young in
1987, only 7 built a new nest and laid eggs (this in-
cludes pairs not used in this experiment). Although
none of the parents were color banded, several of the
pairs remained on their territory, but did not renest.
This fact, along with my regular visits to pairs and
various behavioral cues, suggests that the seven re-
placement nests represent most, if not all, of the re-
nesting attempts. If eggs and young are equally valu-
able, parents should not invest more in protecting
young.

In contrast, Andersson et al. (1980) suggested that
even in altricial birds that do not readily renest (such
as the Eastern Kingbird), an increase in nest defense
with the age of the young would be expected, since
the ratio of the survival expectancy of the young to
the survival expectancy of the parents would increase.
Eastern Kingbird young, however, are still fed and
defended by their parents after fledging. Parents in
my study were seen to feed young for as long as 24
days after fledging. The survival expectancy of East-
ern Kingbird young probably approaches that of their
parents only when they have sufficient flying skills
to effectively forage, as well as avoid predators on
their own. Eastern Kingbird parents probably no lon-
ger defend young by the time the young are inde-
pendent. Tactics used by Eastern Kingbirds to defend
fledged young are different from those used to defend
nest contents, and the costs involved in the two ac-
tivities may not be comparable since young can fly,
scatter and use vegetative cover in various ways.

Parents would be expected to show differential in-
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vestment if nest defense is costly. Incidents of damage
or death to mobbing and defending parents have been
recorded (Curio 1978, Sordahl 1990), but the danger
to an adept flier like the Eastern Kingbird while con-
fronting the American Crow may be minimal. If there
is little or no risk for the parent, and if the behavior
is effective in preventing nest predation, then com-
parable investment would be expected in defending
eggs and young.

Why did the results of my study differ from those
of Blancher and Robertson (1982)? They handled nest
contents during repeated visits to assess nest-defense
response, and I did not. Since I did not handle nest
contents, kingbird parents may not have perceived
me as a threat during trials. The model crow, how-
ever, may have been perceived as a novel and poten-
tially dangerous predator. The parents responding to
presentations (i.e. Al, Bl, C1) in my study were re-
sponding to an apparent danger presented in prox-
imity to their nest, eggs, or young for the first time;
parents in the Blancher and Robertson study may
have been responding to a potentially dangerous, but
familiar predator that had previously been driven
away.

The geographic differences between the two stud-
ies also may have resulted in: (1) different predators
being present; (2) different predation pressures; and
(3) different experiences with predators. Perhaps these
factors influenced parental responses to some degree.

In summary, Eastern Kingbird parents in Creston
responded less vigorously to a model predator during
repeat trials than they did during initial trials, and
did not defend young more vigorously than they de-
fended eggs. These results are consistent with pre-
dictions made by parental-investment theory, but in-
dicate that: the natural history of the study species
must be considered in assessing how valuable nest
contents are to the parents; and the costs of the in-
vestment, in this case nest defense, must be great
enough to warrant differentiation of effort.
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