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American dipper Cinclus mexicanus populations are frequently composed of resident
individuals that occupy permanent territories year round and migratory individuals
that overwinter with residents but migrate to breeding territories on higher elevation
creeks each spring. Between 1999 and 2004 we examined how migratory strategy
(resident/migratory) and sex differences influence breeding territory fidelity of
American dippers occupying the Chilliwack River watershed, British Columbia,
Canada. Counter to expectation we found that the migratory strategy of American
dippers did not influence whether birds breeding in one year were found on their
former breeding territory in the next. Migratory strategy also did not affect the
probability that known surviving dippers occupied the same breeding territory in the



than females (Greenwood 1980, Rohwer and Anderson
1988, Clarke et al. 1997, but see Reed and Oring 1993).
Studies have also demonstrated that both males and
females may be more likely to return to higher quality
breeding territories (e.g. Lanyon and Thompson 1986,
Bollinger and Gavin 1989, Newton 2001), or are more
likely to be site faithful following a successful than
unsuccessful breeding attempt (Part and Gustafsson
1989, Haas 1998, Hoover 2003). However, other studies
have found that prior reproductive success only influ-
ences the territory fidelity of one sex, usually females
(Drilling and Thompson 1988, Haas 1998), or has no
effect on the return of either males or females (Bedard
and Lapointe 1984, Bollinger and Gavin 1989, Howlett
and Stutchbury 2003). Switzer (1993) used a dynamic
model to show that prior reproductive success is more
likely to influence dispersal decisions and territory
fidelity when breeding performance is predictable but
there is limited empirical data available to test this model
(but see Beletsky and Orians 1987, and Bédard and
Lapointe 1984 in Switzer 1993).

One factor likely to explain some of the variation in
breeding territory fidelity among birds is whether they
are resident or migratory (Murphy 1996). Studies have
demonstrated that resident species frequently exhibit
high levels of breeding territory fidelity (e.g. great tit
Parus major 80%, Harvey et al. 1979; superb fairy-wren
Malurus cyaneus 90%, Mulder 1995). Resident indivi-
duals may rarely disperse from breeding territories
because of benefits associated with remaining on a
familiar territory or costs associated with finding a
superior territory or mate in a saturated habitat (Green
et al. 2004). In contrast, migratory species appear to
have more variation in breeding territory fidelity (e.g.
brown thrasher Toxostoma rufum 22%, Haas 1998; barn
swallows Hirundo rustica 40%, Shields 1984; eastern
kingbirds Tyrannus tyrannus 83%, Murphy 1996). To



season. We captured adult birds in mist-nets set up
across streams at wintering and breeding sites. Birds
were marked using unique combinations of three colour
bands and a metal USFWS band. No band loss was ever
observed. The sex of breeding individuals was deter-
mined by the presence of a brood patch or by using
behavioural cues as only female American Dippers
incubate eggs and brood young (Kingery 1996). Our
analysis of breeding territory fidelity draws on data from
a total of 139 pair-years (105 residents, 34 migrants) and
134 colour-banded individuals (71 female, 63 male).
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Breedi% birds were monitored from the nest-building
period (early March) until completion of the final
nesting attempt (late July) in each year. Nests were
visited every 2—3 days to determine hatching date, clutch
size, brood size and fledging date. The success of a









Table 2. Summary of logistic regression analyses examining factors that influence the breeding territory fidelity of male and female

American dippers known to survive from one year to the next.

Univariate analyses Multivariate analyses

A Dev P A Dev P

Males

Migratory strategy (resident/migrant) 0.01 0.94 0.48 0.49

Reproductive success (fail/succeed) 0.66 0.41 0.02 0.89

Mate returns (yes/no) 4.40 0.04 4.40 0.04

Year 2.48 0.65 5.20 0.27
Females

Migratory strategy (resident/migrant) 1.24 0.27 0.25 0.62

Reproductive success (fail/succeed) 9.71 0.002 9.71 0.002

Mate returns (yes/no) 2.81 0.09 1.84 0.18

Year 3.70 0.45 2.49 0.65

dippers if migration reduced the ability of individuals to
retain their breeding territory under competition from
conspecifics. Second, migrants with lower reproductive
success than residents would be expected to be more
likely to switch territories if they can improve their
reproductive success by moving to a breeding territory
on the overwintering grounds. However, we found that
the migratory behaviour of American dippers had no
effect on breeding territory fidelity either when consid-
ered alone or after controlling for differences in repro-
ductive success. Breeding territory fidelity was high for
dippers regardless of migratory strategy. We present
three possible explanations for the lack of difference in
breeding territory fidelity between resident and migra-
tory dippers.

One reason breeding territory fidelity may not differ
between migrants and residents is that the costs of
switching territories may outweigh any benefits migrants
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Fig. 2. Breeding territory fidelity of male (filled bars) and
female (open bars) American dippers in relation to their
breeding performance (succeed or fail to fledge at least one
offspring) in the previous year. Numbers above bars represent
numbers of individual birds in each category.

174

could obtain by breeding where they overwinter. Breed-
ing dispersal does lead to reduced survival or reduced
productivity in the subsequent breeding season. For
example, Désrochers and Magrath (1993) found that
breeding dispersal reduced the subsequent reproductive
success of blackbirds Turdus merula by 0.93 young. We
are not able to directly measure the costs associated with
switching from being migratory to being resident.
However, we can estimate the reproductive cost at which
migrants will obtain no net benefit from becoming a
resident (breeding where they overwinter; Appendix 1).
Our analysis suggests that even if switching reduces
reproductive success in the following year by more than
50% (approximately 2 offspring) migrants would still
benefit from becoming resident. The large productivity
cost that can be tolerated suggests that this hypothesis is
unlikely to explain why migrants do not have lower
territory fidelity than residents.
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Fig. 3. Relationship between female breeding territory fidelity
and the total number of nestlings raised to banding age (10-14
days) in the previous breeding year. Numbers indicate sample
size for each point.
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An alternative explanation for why breeding territory
fidelity is similar among resident and migratory dippers
is that migratory strategies are fixed behaviours asso-
ciated with distinct morphological and physiological
characteristics. Migration strategies in other species of
partial migrants are argued to be genetically determined.
Biebach (1983), for example, showed that offspring of
European robins Erithacus rubecula were more likely to
adopt the strategy of their parents than the alternate
strategy. Furthermore, adult European robins have never

been observed to switch from being migratory to being
resident (Adriaensen and Dhondt, 1990). We have
limited data on the relation between parental and



distance migratory movements have a greater effect on
the breeding territory fidelity of American dippers.
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Previol reproductive suc:gs has‘requently been st)wn
to influence the breeding dispersal decisions of many
birds (Gavin and Bollinger 1988, Bollinger and Gavin
1989, Haas 1998, Hoover 2003). We demonstrated that
female breeding territory fidelity was sensitive to prior
reproductive success. Males, however, were not clearly
affected by their prior reproductive success. Other
studies have also documented sex-differences in the
relationship between prior reproductive success and
breeding territory fidelity (e.g. Drilling and Thompson
1988, Murphy 1996). Switzer (1993) and Hoover (2003)
argued that individuals should only base dispersal
decisions on prior reproductive success when reproduc-
tive outcomes are predictable between years. Our data
are consistent with this argument since the reproductive
success of female, but not male, dippers could be
predicted by their previous reproductive success at a
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Fig. 7. Predicted residual reproductive values for two-year old
migratory birds that switch migratory strategies and become
residents that breed and overwinter in the same area in relation
to the cost of switching strategy. Horizontal line shows residual
reproductive value of migrants that remain migratory.
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