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REEVALUATING THE COST OF NATAL DISPERSAL: POST-FLEDGING SURVIVAL

OF RED-BELLIED WOODPECKERS

ALLISON S. COX AND DYLAN C. KESLER'
Department of Fisheries and Wildlife Sciences, University of Missouri, Columbia, MO 65211

Abstract.  Accurate estimates of juvenile survival are critical to understanding population processes. How-
ever, information about post-fledging vital rates is lacking for most avian species because of the difficulty of fol-
lowing individuals after they leave the nest. We radio-tagged 43 Red-bellied Woodpeckers (Melanerpes carolinus)
as nestlings. We tracked the birds for 5 months after fledging, during exploratory forays and after natal dispersal.
We modeled the influence of intrinsic, temporal, social, and landscape factors with the potential to affect survival
during the post-fledging period. Estimates of post-fledging survival were best explained by fledgling age. Predic-
tions of weekly survival rates were 0.94 for birds 1 week after fledging, then quickly increased to over 0.99 for birds
7-22 weeks after fledging. We calculated period survival for the entire 5 months as 0.80 (95% CI: 0.65-0.90). We
observed no mortalities after the birds departed natal territories, suggesting that exploratory and dispersal behav-
iors are not costly in this species.
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Reevaluando el Costo de la Dispersion Natal: Supervivencia Posterior al Emplumamiento
en Melanerpes carolinus

Resumen. Los estimados precisos de la supervivencia juvenil son criticos para entender los procesos pobla-
cionales. Sin embargo, falta informacion de tasas vitales posteriores al emplumamiento para la mayoria de las
especies de aves debido a la dificultad de seguir a los individuos luego de que dejan el nido. Colocamos radio trans-
misores a 43 individuos de Melanerpes carolinus en el nido y seguimos a las aves por cinco meses posteriores al
emplumamiento durante la dependencia de los volantones y las incursiones exploratorias y luego de la dispersion
natal. Modelamos la influencia de factores intrinsecos, temporales, sociales y del paisaje con el potencial de afectar
la supervivencia durante el periodo posterior al emplumamiento. Los estimados de la supervivencia posterior al
emplumamiento fueron mejor explicados por la edad del volanton. Las predicciones de las tasas de supervivencia
semanal fueron de 0.94 para las aves una semana después de emplumar y luego incrementaron rapidamente a mas
de 0.99 para aves de 7-22 semanas posteriores al emplumamiento. Calculamos la supervivencia del periodo para
los cinco meses completos como de 0.80 (95% IC: 0.65-0.90). No observamos mortalidad luego de que las aves
partieron de sus territorios natales, lo que sugiere que los comportamientos exploratorios y de dispersion no son

costosos en esta especie.

INTRODUCTION

Population models often reveal the key role of juvenile sur-
vival to population persistence in short-lived vertebrates
(Gaillard et al. 1998, Wisdom et al. 2000, Kesler et al. 2012).
Among birds, however, estimates of post-fledging survival
have been hindered by difficulties associated with tracking
birds after they leave the nest. Researchers assume that the ju-
venile life stage is inherently risky, which has been supported
by radio-telemetry data from a small number of avian species
(Anders et al. 1997, White 2005, Davies and Restani 2006,
Suedkamp Wells et al. 2007). However, estimates of post-
fledging survival are completely lacking for entire suites of
birds, with studies of raptors and passerines nesting in open
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cups dominating the literature. Estimates of juvenile survival
have been calculated indirectly from band returns (Thomson
et al. 1999) or as a fraction of adult survival (Ricklefs 1973),
but these estimates can be biased by dispersal beyond study
areas and assumptions about differences between juvenile and
adult survival (Baker et al. 1995, Cooper et al. 2008).

Fewer studies have aimed at identifying factors that influ-
ence juvenile survival, and their conclusions vary about which
factors have the greatest effect. Starvation and depredation are
the two primary causes of avian mortality across life stages
(Newton 1998), and younger birds may be more susceptible than
older, experienced birds. Indeed, studies of post-fledging sur-
vival often report survival to be lowest immediately after fledg-
ing (Andersetal. 1997, Dreitzetal. 2004, King etal. 2006, Yackel
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Adams et al. 2006, Berkeley et al. 2007, Griiebler and Naet-
Daenzer 2008, Kershner et al. 2009). This age-influenced effect
may also be quadratic, as juveniles of resident species may ex-
perience another decrease in survival during dispersal from the
natal territory (Wiens et al. 2006). In addition, birds with greater
mass may be in better condition to survive the transition from
parental dependence to independence, as post-fledging survival
of heavier chicks is higher in some species (Naef-Daenzer et al.
2001, Suedkamp Wells et al. 2007, Grefio et al. 2008). However,
intrinsic qualities do not explain differences in post-fledging sur-
vival in all avian species. Griiebler and Naef-Daenzer (2008) re-
ported a positive relationship between duration of parental care
and survival of juvenile Barn Swallows (Hirundo rustica), and
Styrsky et al. (2005) found that brood size predicted post-fledg-
ing survival in the Spotted Antbird (Hylophvlax naevioides),
which emphasizes the influence of sibling competition and pa-
rental investment beyond the nest stage.

Post-fledging survival may also vary temporally with
annual or seasonal changes in food availability and preda-
tor abundance (Dreitz et al. 2004, Yackel Adams et al. 2006,
Schmidt et al. 2008). When nesting is asynchronous, sur-
vival may vary within a year, and deviation from optimal
nest-initiation dates can have long-lasting consequences for
survival (Perrins 1970). Specifically, in some forest birds, sea-
sonal patterns in juvenile survival have been associated with
date of fledging (Naef-Daenzer etal. 2001, Sunde 2005, Griie-
bler and Naef-Daenzer 2008). The phenomenon has been at-
tributed to a host of causes including higher overall fitness of
early-breeding parents, fluctuations in food abundance, and
peaks in predation pressures ( Verhulst and Nilsson 2008).

Landscape-level change has been widely studied, and in-
creased habitat fragmentation can result in higher rates of nest
predation (Robinson et al. 1995). However, with the exception
of a few studies of grassland birds (King et al. 2006, Berkeley
et al. 2007), the effects of habitat composition and configura-
tion on young birds after they leave the nest remain largely
unstudied. Higher densities of nest predators have been docu-
mented in fragmented habitats (Rosenberg and Raphael 1986,
Robinson et al. 1995, Dijak and Thompson 2000), and these
same predation pressures may also affect juvenile survival
after the nestling stage.

A clear need for studies of post-fledging survival aimed at
birds from a wider range of taxonomic groups and life histo-
ries is apparent. An expanded knowledge of juvenile survival
will help elucidate the factors driving life-history strategies
and their influence on population demography. We provide
the first estimates of post-fledging survival in a North Ameri-
can cavity excavator, the Red-bellied Woodpecker (Melaner-
pes carolinus), and the first direct estimates of avian survival
throughout periods of prospecting and after settlement. Fur-
thermore, we investigated the relative influence of social,
temporal, and landscape factors with the potential to affect
survival during early life stages.

Although no previous studies of juvenile survival have
detected differences in survival between the sexes, Kilgo and
Vukovich (2012) found survival estimates of females of the
congeneric Red-headed Woodpecker (M. erythrocephalus) to
be lower than those of males. We therefore tested whether ju-
venile female woodpeckers were at a higher risk of mortality
than were males. We predicted elevated mortality in smaller
birds with fewer nutrient reserves and in younger birds that
were likely less mobile and adept at foraging. However, we
also expected survival to decrease once birds started dispers-
ing, as mortality is high during dispersal in other taxa (Har-
rison 1992, Carr and Fahrig 2001, Kramer-Schadt et al. 2004).
We predicted that birds fledging earlier should have greater
survival rates and hypothesized that birds from smaller
broods should be more likely to experience increased paren-
tal care and thus suffer decreased mortality. We hypothesized
that although the Red-bellied Woodpecker is highly adapted
to human-influenced landscapes, reduced forest cover might
provide lower-quality habitat and thus result in decreased sur-
vival from increased exposure to predators such as rat snakes
(Elaphe spp.), which have been found to depredate adult Mel-
anerpes woodpeckers (Stickel 1963, Kilgo and Vukovich
2012) and are increasingly influential nest predators as land-
scapes become more fragmented (Cox 2011).

METHODS

STUDY SITE AND FIELD TECHNIQUES

Our study site included the Mark Twain National Forest’s Ce-
dar Creek Unit in central Missouri (38° 46" N, 92° 07" W) and
the adjacent Baskett Wildlife Research and Education Area
(382 46" N, 92° 15" W). The study site and surrounding ar-
eas are composed of privately owned residential and agricul-
tural inholdings interspersed within the managed properties
and additionally fragmented by pastures for cattle grazing on
the federal land. Our field work extended from March through
November 2009 and 2010.

We searched for Red-bellied Woodpecker nests by us-
ing parental cues. We used a wireless cavity viewer (Huebner
and Hurteau 2007) to assess a nest’s stage and determine nest-
lings’ age. At approximately 20 days after hatching, we as-
cended to nests by means of a guyed extension ladder (Rohwer
1988) and retrieved nestlings by the hole-saw method (Ibarz-
abal and Tremblay 2006). We banded each bird with three
colored plastic leg bands and one numbered aluminum band
(U.S. Geological Survey Patuxent Bird Banding Laboratory).
We also weighed nestlings and attached radio transmitters
(model A1060; Advanced Telemetry Systems, Isanti, MN)
with leg harnesses (Rappole and Tipton 1991, Kesler 2011).
Transmitters weighed 2.6 g, an average of 3.7% (range 3.2—
4.7%; recommended <5%; Fair et al. 2010) of body mass at
time of tagging (range 55-82 g), and had a battery life of 4-6
months. We obtained blood or feather samples from each bird






