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Adoption is a widespread phenomenon in birds 
and generally occurs at a low frequency within a spe- 
cies (reviewed in Rohwer 1986, Meek and Robertson 
1991). Adoption of fledglings is common in seabirds 
due to the mobility of chicks soon after hatch (e.g. 
H•bert 1988, Morris et al. 1991, Pierotti 1991, Brown 
et al. 1995). In songbirds, studies of adoption have 
focussed on the behavior of replacement males dur- 
ing the nestling stage (Meek and Robertson 1991). 
Little is known about fledgling adoption in songbirds 
because the fledgling period is poorly described for 
many species (Smith 1978, Moreno 1984). We report 
two cases of fledgling adoption in the Hooded War- 
bler (Wilsonia citrina) observed in the course of an 
intensive study of fledgling care (Evans Ogden 1994). 

In passerines, the main hypotheses for the adaptive 
significance of adoption by males are: (1) increased 
opportunities for fathering offspring with the off- 
spring's mother in the future (Power 1975, Rohwer 
1986); and, (2) as a result of extrapair matings, the 
adopting bird may be the genetic parent of the young 
it adopts (Meek and Robertson 1991). The first hy- 
pothesis is supported by comparative evidence that 
adoption tends to occur in species where females are 
likely to renest with the adoptive male (Rohwer 1986). 
Recent reports that extrapair fertilizations occur at 
high frequency in many Temperate Zone passerines 
(e.g. Westneat 1987, 1993, Morton et al. 1990, Stutch- 
bury et al. 1994) indicate that the extrapair-paternity 
hypothesis for adoption may be more important than 
previously recognized. We used DNA fingerprinting 
of Hooded Warblers to examine whether extrapair 
paternity played a role in adoption. 

Our study was conducted from May through Au- 
gust 1991-1993 in Crawford Co., Pennsylvania (41øN, 
79øW). The study site is a 150-ha continuous hard- 
wood forest that supported about 40 breeding pairs 
of Hooded Warblers each year. Adults were captured 
with mist nets, banded with U.S. Fish and Wildlife 

aluminum bands, and individually color banded. Each 
brood member that fledged also was banded with an 
aluminum band, and all nestlings within a brood were 
given color-band combinations different from those 
of other broods. For most adults and nestlings, we 
collected 30 to 100 •L of blood for use in parentage 
analysis. Multilocus DNA fingerprinting (with Jef- 

frey's probe 33.16) was used to determine actual pa- 
ternity of the adopted fledgling (for detailed methods, 
see Stutchbury et al. 1994). Unrelated adults had a 
band-sharing coefficient of 0.301 _+ 0.017 (n = 22), so 
young were considered unrelated to their social fa- 
ther if they had a band-sharing coefficient of less than 
0.42 and had more than two novel bands when com- 

pared with their social parents. 
Territories of color-banded males were mapped by 

following singing individuals and noting border dis- 
putes. The social father was the male that defended 
the territory at the time of egg laying and fed the 
young at nests on the territory. The social mother was 
the female that incubated the eggs and fed the young. 

Each year, we systematically attempted to locate 
family groups after fledging to determine the period 
of fledgling care and food-delivery rates to fledglings. 
In Hooded Warblers we rarely saw both parents feed- 
ing a given fledgling. Instead, the brood was usually 
divided and each parent assumed full care of one or 
two fledglings (Evans Ogden 1994). When the social 
mother attempted a second brood, the male assumed 
full care of all fledglings from the first brood. In the 
forested habitat, it was difficult to see young fledg- 
lings and determine color-band combinations to con- 
firm the nest from which they fledged. To identify 
whether or not a parent had adopted fledglings, we 
used only those cases where adults were seen feeding 
color-banded fledglings on more than two occasions. 

Using these criteria, we observed fledgling care by 
17 parents from 13 different families. Two of these 
17 parents (12%) were observed to adopt young (i.e. 
they fed young on their own territory that had fledged 
from a neighbor's nest). Below we describe the two 
case histories in detail. The cases were similar in that 

the social father of the fledglings was no longer pres- 
ent on his territory at the time of adoption, and the 
social mother had renested to attempt a second brood. 
The second case was perhaps unnatural, because the 
social father died accidentally during handling early 
in the nestling stage. 

In the first case, a fledgling was fed by a neigh- 
boring male on the adjacent territory, beginning when 
the fledgling was 28 days old postfledging. At this 
time, the adoptive male was also feeding two of his 
own young (nine days post fledgling) on his territory. 
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The adoptive male was seen repeatly feeding the 
adopted fledgling (and his own young) on two oc- 
casions, 28 July and 5 August 1991. The adopted fledg- 
ling was seen with this same family group on two 
more occasions during the subsequent week (9 and 
11 August). The adopted fledging's social mother was 
incubating her second brood at the time of the adop- 
tion. The adopted fledgling's social father had as- 
sumed full care of the first brood, but we could no 

longer find this male or his other young after early 
July. DNA fingerprinting revealed that the adoptive 
male was not the genetic father of the fledgling he 
adopted. The adopted fledgling's social father had a 
high band-sharing coefficient (0.48-0.59) with all the 
fledglings from his first brood, and these fledglings 
had no novel bands when compared with their social 
parents (Stutchbury et al. 1994). We do not know if 
the adoptive male fathered young in the social moth- 
er's second brood, because the nest was preyed upon 
at the egg stage. 

In the second case of adoption, two fledglings (16 
days postfledging) were fed repeatedly by a male on 
the neighboring territory. The feeding rate to these 
fledglings was high. On 30 June 1992 one adopted 
fledgling was fed 10 times in 11 rain and, in a sub- 
sequent observation, the other was fed 7 times in 13 
min. The young from the adoptive male's own nest 
were only two days postfledging. The adopted fledg- 
lings were seen again with the neighbor male on 3 
and 6 July. This male was seen feeding only the adopt- 
ed fledglings; his mate was feeding their three fledg- 
lings in nearby thickets. The social father of the 
adopted young had accidentally died during han- 
dling when his first brood had just hatched. Their 
social mother fed the nestlings alone, and began lay- 
ing a second clutch at about the same time that her 
fledglings were adopted by the neighboring male. 
DNA fingerprinting revealed that the genetic father 
of both adopted fledglings was their social father 
(band-sharing coefficient 0.46-0.55, no novel bands), 
not the adoptive male (band-sharing coefficient < 0.21). 
The adoptive male was not seen near her second nest 
and did not feed the nestlings when they hatched. 
However, the adoptive male appeared to be the ge- 
netic father (band-sharing coefficient 0.42-0.56) of two 
of three nestlings from the social mother's second 
brood. 

Although adoption of fledglings in passetines has 
not received attention in the literature (Rohwer 1986, 

Meek and Robertson 1991), we documented adoption 
by 2 of the 17 parents (12%) that were systematically 
observed. It is difficult to compare this rate of fledg- 
ling adoption with the rate of nestling adoption in 
other songbirds. Reports of nestling adoption usually 
involve replacement males (Meek and Robertson 1991) 
and, under natural conditions, males rarely disappear 
from their breeding territories. Even when breeding 
males are experimentally removed at the nestling 
stage, the adoption rate by replacing males (10-30%; 

Meek and Robertson 1991) is comparable to the fre- 
quency of fledgling adoption in this study. The nat- 
ural rate of fledgling adoption may be higher than 
that for nestling adoption because the mobility of 
fledglings creates frequent opportunities for fledg- 
lings to seek parental care from neighboring adults, 
as occurs in seabirds (e.g. Pierotti 1991, Brown et al. 
1995). 

Fledgling adoption does not necessarily benefit the 
adoptive parent and could simply represent a case of 
misdirected parental care (Rohwer 1986) or an inter- 
generational conflict won by the adopted fledgling 
(Pierotti 1991, Brown et al. 1995). Adoptive males like- 
ly could identify the adopted young as foreign, be- 
cause the fledglings were much older than their own 
young. One banded fledgling was seen aggressively 
giving begging calls while pursuing a female that was 
not its social mother, and this female simply evaded 
the fledgling. It is possible that the fledglings sought 
adoption due to reduced parental care from their so- 
cial parents. In both cases the social father was absent 
and the social mother was attempting a second brood. 
Assuming that fledglings seek adoption to gain ad- 
ditional parental care (Pierotti 1991), we expect that 
fledgling adoption in songbirds should be more com- 
mon in double-brooded species because parents are 
more likely reduce parental care to first brood fledg- 
lings, 

There appeared to be little cost of adoption to adult 
males, since there was no partial brood reduction after 
adoption. Both adoptive males had mates who were 
feeding some or all of the young from their own nest, 
which may have mitigated the costs of adoption. We 
do not have sufficient data on fledgling feeding rates 
to compare adoptive with nonadoptive families. We 
expect that the costs of adoption would be much high- 
er for males who are caring for their brood without 
the help of their mate (e.g. when their mate attempts 
a second brood). 

Adoption could be beneficial to adult males in two 
ways: increasing the probability of acquiring a social 
mate in the future (Rohwer 1986); and increasing di- 
rect fitness by providing care to young fathered via 
extrapair fertilizations (Meek and Robertson 1991). In 
our study, adoptive males did not form a social pair- 
bond with the social mother of the adopted young 
either in the same year, or in the next breeding sea- 
son. However, in the second case the adoptive male 
apparently did obtain fertilizations with the social 
mother when she began a second brood. In Hooded 
Warblers, about 40% of females produce young that 
are the result of extrapair fertilizations with neigh- 
boring males (Stutchbury et al. 1994). Thus, future 
"mate acquisition" (Rohwer 1986) may take the form 
of extrapair fertilizations rather than social pair bonds. 
By adopting fledglings, males may increase the avail- 
ability of fertile females on neighboring territories 
by increasing the likelihood that females will tenest. 

Meek and Robertson (1991) suggested that males 
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may adopt young if they obtained extrapair matings 
with that female earlier in the breeding season. The 
adoptive males in our study were not the genetic 
fathers of the fledglings they adopted. However, high 
rates of extrapair fertilizations (36% of nestlings) in 
the population (Stutchbury et al. 1994) may increase 
the average degree of relatedness between a male and 
fledglings on a neighboring territory. Females also 
could potentially benefit in a similar way from adop- 
tion, but intraspecific brood parasitism is rare in 
Hooded Warblers (Stutchbury et al. 1994), so females 
are usually unrelated to neighboring young. 

In summary, we suggest that fledgling adoption 
may be widespread in songbirds. Fledglings likely 
benefit from adoption by receiving higher levels of 
parental care than they would on their own territory, 
but it is not known whether there is a net benefit to 

adoptive males. Extrapair fertilizations could increase 
the benefits of adoption to males in two ways: (1) 
acquisition of genetic mates by facilitating the re- 
nesting of neighboring females; and (2) increasing 
the average degree of genetic relatedness between 
males and neighboring offspring. 
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