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broods may have to be divided between parents,
overall costs of reproduction may rise, and re-
productive rates may be reduced (Weathers and
Sullivan 1991, Langen 2000). Postfledging pa-
rental care may last for weeks or even months
(e.g., White-winged Chough [Corcorax mela-
norhamphos]; Heinsohn 1991, Gill 1995). For
species capable of producing two broods per
year, prolonged postfledging parental care of the
first brood may delay initiating a second clutch
until conditions are less favorable, or it may
foreclose the option of producing a second
clutch altogether (Verhulst and Hut 1996). If
parents have to divide their brood in order to
feed their young until the young can forage for
themselves (Edwards 1985, Byle 1990), natural
selection may favor biparental care and enforce
monogamy (Freeman-Gallant 1996).

Although age-specific differences in foraging
behavior have been documented in various spe-
cies (Barraud 1961, Davies and Green 1976,
Greenberg 1987, Clayton 1994), there are few
quantitative studies of how and when foraging
skills develop in birds in the wild (Weathers and
Sullivan 1989, 1991, Jansen 1990, Yoerg 1994,
1998). Nice’s (1943) observations of hand-
raised Song Sparrows (Melospiza melodia),
which were among the earliest descriptive ac-
counts of the ontogeny of foraging in songbirds,
are probably representative of many passerines.
They paint a picture of a growing interest in self-
feeding and exploration beginning at about 12–
13 days, although foraging is tentative and in-
effective at that stage. About a week later, Song
Sparrows improve rapidly in motor and foraging
abilities. Difficult skills such as cracking seeds
develop more slowly than abilities such as han-
dling insect prey (Nice 1943, Marchetti and
Price 1989).

The purpose of our study was to document
the development of foraging skills in Savannah
Sparrows (Passerculus sandwichensis) under
natural conditions. We present data on age-spe-
cific foraging behavior in wild juvenile sparrows
which we captured and tested in an aviary. We
also explore whether foraging proficiency de-
velops differently between juvenile males and
females, whether it depends upon the type of
foraging situation, whether it predicts survival
to the following year, and whether there is any
evidence of the inheritance of foraging abilities
or the influence of a common brood environ-
ment. Finally, we examine the hypothesis that

the amount of time fledglings require to develop
foraging skills corresponds to (and possibly dic-
tates) the duration of postfledging parental care
in nature.

METHODS

STUDY SITE AND SPECIES

Savannah Sparrows occur at high densities on
Kent Island, New Brunswick, Canada, an 80-ha
island located 9 km south of Grand Manan Is-
land (448359N, 668469W). Our study site is two
fields, 1.5 and 6 ha in size, in the center of the
island (see Wheelwright and Mauck 1998 for
detailed descriptions of field methods and the
study site). Females build cryptic nests on the
ground in open habitats. If their first clutch is
successful, females typically lay a second clutch
1–3 weeks after fledging young from the first.
The young leave the nest 9–12 days after hatch-
ing (median 5 10 days), at which point the par-
ents generally divide the brood, each caring for
1–3 fledglings (Wheelwright and Rising 1993,
Wheelwright et al. 2003). Fledglings initially re-
main within their natal territory, where they are
fed and accompanied by their parents. After be-
coming independent about two weeks later (23.4
6 4.3 days of age, n 5 96; Wheelwright et al.
2003), juveniles join loose flocks composed al-
most exclusively of hatch-year Savannah Spar-
rows, which wander around the island until they
depart on their southward migration 4–8 weeks
later (Wheelwright et al. 1994). The breeding
biology of Savannah Sparrows on Kent Island is
generally similar to that of mainland populations
except for higher population densities, greater
natal philopatry, lower nest predation rates, and
more foraging in spruce (Picea glauca) trees
surrounding open habitats on the island (Wheel-
wright and Rising 1993, NTW, unpubl. data).

The Kent Island Savannah Sparrow popula-
tion lends itself to studies of the postfledging
period. Juveniles are abundant and confined to
the isolated island, so it is not difficult to follow
and recapture marked individuals for several
weeks after fledging. Natal philopatry is high:
ca. 11% of 7-day-old nestlings and 25% of in-
dependent juveniles return to breed on the island
the following year, so it is possible to relate be-
haviors such as foraging proficiency to survival
(Wheelwright and Mauck 1998).

Beginning in 1987, we have captured all nest-
lings and adults in the study site during the
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FIGURE 2. (a) Mean 6 SE number of foraging at-
tempts during three foraging tasks by older juvenile
(24–42 days old; n 5 30) and adult Savannah Spar-
rows (n 5 5). (b) Mean number of prey items obtained
by older juvenile and adult Savannah Sparrows. Once
juveniles had reached the age of 24 days, they per-
formed as well as adults in the foraging trials.

between the number of prey obtained and age
(rs 5 0.19, n 5 25, P 5 0.34). The effect of task
type on the number of prey items obtained was
not significant (repeated measures ANOVA: age
class: F1,28 5 0.07, P 5 0.80; task: F2,56 5 2.0,
P 5 0.15; Fig. 2b). Combining the number of
prey obtained across all task types, there was no
difference between older juveniles and adults
(Mann-Whitney U 5 58.5, n 5 25 older juve-
niles and 5 adults, P 5 0.82).

Foraging efficiency (number of prey obtained
per foraging attempt) did not increase with age
among older juveniles (rs 5 0.10, n 5 25, P 5
0.62). The effect of age class and task type on
foraging efficiency was not significant (repeated
measures ANOVA: age class: F1,23 5 3.2, P 5
0.09; task: F2,46 5 2.9, P 5 0.07). Over all task
types, there was no difference between older ju-
veniles and adults in foraging efficiency (Mann-
Whitney U 5 47, n 5 25 older juveniles and 5
adults, P 5 0.39).

With regard to differences between the sexes
among older juveniles, males and females made
a similar mean total number of foraging attempts
and showed similar foraging efficiency (at-
tempts: Mann-Whitney U 5 56.6, P 5 0.68; ef-

ficiency: U 5 33.5, P 5 0.06; n 5 9 males and
14 females). However, males obtained more to-
tal prey during the foraging trials than females
(10.7 6 3.4 versus 7.4 6 3.4; Mann-Whitney U
5 31.5, P , 0.05; Fig. 1), even though their ages
did not differ (33.8 6 4.5 days versus 33.5 6
4.3 days; Mann-Whitney U 5 57.5, P 5 0.73).
Although there was substantial variation be-
tween older juveniles in total number of attempts
and prey items obtained, there was no detectable
effect of brood membership on number of at-
tempts, number of prey items, or foraging effi-
ciency (ANOVA: attempts: F7,13 5 0.7, P 5
0.68; prey: F7,13 5 1.9, P 5 0.15; efficiency: F7,12

5 0.79, P 5 0.62). Neither the total number of
attempts nor the number of prey obtained by
older juveniles was correlated with the ages of
their mother or father, or with their parents’ ages
combined (n 5 33, all P . 0.28). Older juve-
niles that returned the following year (n 5 5)
had performed no better in foraging trials than
juveniles that failed to return (n 5 20; Mann-
Whitney U 5 39, P 5 0.45; Fig. 1).

DISCUSSION

Our experiments with juvenile Savannah Spar-
rows captured in the field indicate that it takes
about 12–14 days after leaving the nest for
young birds to acquire basic foraging skills. Al-
though the limited sample size does not allow
us to rule out the possibility that birds younger
than 22 days of age lacked the motivation (rather
than the skill) to forage proficiently under the
solitary experimental conditions, numerous ob-
servations of clumsy or inappropriately directed
foraging efforts by such young Savannah Spar-
rows in both the field and aviary suggest that
differences in motivation due to the experimen-
tal conditions are an insufficient explanation (see
also Nice 1943, Weathers and Sullivan 1989,
1991). Moreover, we observed rapid improve-
ment of foraging ability, with captive juveniles
making their first successful foraging attempts at
22–24 days of age. No birds younger than 22
days, and only one of eight birds younger than
24 days, even attempted to forage during the
aviary trials, whereas all 30 birds older than 24
days attempted to forage. This pattern strongly
suggests a developmental threshold in foraging
proficiency. However, it would be necessary to
increase the sample size between ages 20 and 25
to determine how abrupt the transition to inde-
pendent foraging is. Similarly, given the varia-
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