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WELCOME TO SAN DIEGO!

On behalf of the many people who have been
working for over a year and a half to put this
meeting together, we cordially welcome members
and guests of the Cooper Ornithological Society,
the American Ornithologists’ Union, and the
Society of Canadian Ornithologists to the COS/
AOU/SCO 2010 Joint Meeting. The 2010
meeting in San Diego marks the 80" annual
meeting of the Cooper Society, the 128

stated meeting of the American Ornithologists
Union, and the 28" annual meeting of the
Society of Canadian Ornithologists/Société des
Ornithologistes du Canada.

Our goal in planning this meeting has been to
provide an intellectually stimulating atmosphere
for the exchange of scientific ideas concerning
avian research and conservation in a relaxing
environment. We hope that you will have the
opportunity to take advantage of our local culture
and cuisine, and also to experience the wide
biological diversity in our county that stretches

from the coast through the mountains to the desert

and beyond. Please don't hesitate to contact one
of us if any questions arise. And be sure to check
the meeting web site daily for program updates,
such as cancelled papers: www.birdmeetings.org/
cosaousco2010/. Thanks for coming, and enjoy
your time in San Diego!

—COS/AOU/SCO 2010 Local Committee

The COS/AOU/SCO 2010 Joint Meeting
could not have happened without the help

and support of the United States Geological
Society, the University of California-Riverside,
and San Diego State University. Thank you!

I%iNI ERSITY OF A IFORNIA

science for a changing world

ZUSGS .

SAN DIEGO STATE

UNIVERSITY

PLATINUM SPONSORS

SAN DIEGO
NATURAL
HISTORY 4

MUSEUM [ELLEE
BEANS

the good coffee

>

GOLD SPONSORS

O RECON

CORNELL
Yale

UNIVERSITY PRESS
SWCA UNIVERSITY
PRESS

ENVIRONMENTAL CONSULTANTS
Sound Science. Creative Solutions®

LOteEK ¢
e biotrack

Crystal Clear Optics”

Wildlife
Computers

A5\

SILVER SPONSORS

7] @ wi
“_“'“I: ‘ AHIHII.AR

MUBLIotiNG
@ WILEY- o
BLACKWELL ~ SeaWorld

[H

UNIVERSITY OF CALIFORNIA PRESS




SAN DIEGO, CALIFORNIA, USA ABSTRACT BOOK

11 FEBRUARY - 2010
NDIEGO

(T
b —

CONTENTS

Meeting ADSTraCES ......c.cceueucuereuiieieieicieicieeeieecee e 1-105
Author IndeX.....c.ccceeieiiiiiiiiiece e 106-112



(0S/A0U/SCO 2010 JOINT MEETING

Abolins-Abols, M., College of the Atlantic, Bar Harbor, USA,
mabolins-abols@coa.edu

Krams, L., University of Daugavpils, Daugavpils, Latvia,
indrikis.krams@biology.lv

PERSONALITIES OF GREAT TITS IN THE WILD

Consistent individual variation in exploratory behavior of Great tits (Parus
major) has been demonstrated in laboratory setting. No study, however, has
investigated this behavior in the wild. We studied individual variation in
the exploratory behavior of the cavity-nesting Great Tit in the field using
two novel techniques: 1) we habituated birds to a cube-shaped maze at

the entrance of their nestbox and observed their response to changes in

the configuration of the maze; 2) we placed a novel nestbox next to the
birds’ existing nestbox to observe their exploratory behavior. We found
extensive variation in the response of birds to both treatments. Birds showed
some consistency in their responses to the maze configurations. However,
individual responses to the maze configurations were independent of the
responses to the novel nestbox. Our results indicate that consistency in
exploratory behavior might be less pronounced in a natural setting and that
birds may behave consistently in one context without showing consistent
inter-individual differences between contexts. We suggest caution should be
taken when extrapolating consistency of exploratory behavior demonstrated
in laboratory to the natural environment.

Aborn, D. A, University of Tennessee at Chattanooga, Chattanooga, USA,
david-aborn@utc.edu

MASS CHANGES IN RELATION TO HABITAT AT AN URBAN

STOPOVER

Understanding how migrants utilize urban stopover habitats is critical for
determining their suitability. I examined changes in condition at an urban
stopover site in southeast Tennessee. Overall, migrants lost mass over the
course of the day; however they lost more mass in wooded habitat versus
overgrown field. In addition, birds with higher condition index values

were captured more in woods. Examining patterns more closely, Magnolia
Warblers using woods were significantly heavier, had significantly longer
wings, had significantly more fat, and lost more mass than those caught in
the field. Over the course of fall migration, there was a steady increase in the
proportion of Magnolia Warblers caught in woods. While male Magnolia
Warblers are typically larger and arrive later in the fall, these trends held
regardless of sex. Thus, there seems to be a genuine preference for woods by
heavier migrants, and suggests that food is not the primary resource woods
provide. These data reinforce the need for maintaining a variety of stopover
habitats, even in an urban setting.

Acosta, D., New Mexico State University, Las Cruces, USA,
dancosta@nmsu.edu

Schmidt, K., American Museum of Natural History, New York, USA,
schmidt@amnh.org

Amato, G., American Museum of Natural History, New York, USA,
gamato@amnh.org

Lamberski, N., San Diego Wild Animal Park Harter Veterinary Clinic,
Escondido, USA, NLamberski@sandiegozoo.org

Ortiz Maciel, S. G., Tecnoldgico de Monterrey, Monterrey, Mexico,
sgom@itesm.mx

Cruz Nieto, J., Tecnoldgico de Monterrey, Monterrey, Mexico, jen@itesm.mx

Wright, T. E, New Mexico State University, Las Cruces, USA,
wright@nmsu.edu

CHARACTERIZATION OF MICROSATELLITE MARKERS FOR

THE ENDANGERED THICK-BILLED PARROT (RHYNCHOPSITTA

PACHYRHYNCHA) FOR POPULATION GENETIC STUDIES.

The thick-billed parrot (Rhynchopsitta pachyryncha) is a parrot species
endemic to the high-altitude pine forests of the southwestern United States and
northern Mexico. Its population has been reduced due to habitat degradation
and fragmentation and it is classified as endangered with only four known
breeding colonies. To aid in conservation of this species, we have developed
microsatellite loci as markers of population structure and genetic diversity. Here
we describe the development of 8 microsatellite markers from a genomic library
of thick-billed parrot DNA and identification of 7 markers developed for other
species that have cross amplified thick-billed parrot DNA. We have genotyped
28 individuals (wild and captive) with these 15 loci. Preliminary data show one
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to six alleles in this sample, with a range of 1.00 to 19.00 and 1.00 to 9.76, of
observed and expected heterozygosity, respectively. These loci will be used to
genotype the captive and wild populations of the thick-billed parrot to evaluate
population substructure, genetic variation, and relatedness.

Adelman, J. S., Princeton University, Princeton, USA, jsadelma@princeton.edu
Wikelski, M. C., Max Planck Institute for Ornithology, Radolfzell, Germany,
martin@orn.mpg.de
Hau, M., Max Planck Institute for Ornithology, Radolfzell, Germany,
mhau@orn.mpg.de
LATITUDINAL DIFFERENCES IN SICKNESS BEHAVIORS AND
FEVER: MOVING FROM GEOGRAPHICAL PATTERNS TO
PHYSIOLOGICAL MECHANISMS
While immune responses vary widely among species and populations, the
physiological mechanisms underlying these differences remain unknown.
Uncovering such mechanisms is crucial to determining how selection acts to
shape variation in immune function. Free-living song sparrows (Melospiza
melodia) along the western coast of North America exhibit differences in
sickness behaviors (lethargy, in particular) and fever that vary inversely with
latitude. Here, we brought sparrows from southern California and Washington
into captivity to determine 1) if these differences persist in a common
environment and 2) if so, what physiological signals underlie such differences.
Consistent with field studies, Washington birds exhibited shorter bouts of
fever and lethargy in response to lipopolysaccharide (LPS), a non-pathogenic
antigen that mimics bacterial infection. Moreover, Washington birds exhibited
lower circulating levels of Interlukein-6 and corticosterone, two molecules
involved in immune system signaling. These results suggest that differences
in immune responses among wild song sparrows cannot be explained by
current environmental conditions alone and may reflect evolutionary changes.
Moreover, they show that differences in immune signaling molecules likely play
a crucial role in shaping variation in immune function.

Ahlers, D. D., Bureau of Reclamation, Denver, USA, dahlers@usbr.gov
Moore, S. D., Bureau of Reclamation, Denver, USA, sdavidmoore@usbr.gov
Johanson, V. M., SAIC, Denver, USA, vjohanson@usbr.gov

WESTERN YELLOW-BILLED CUCKOO SURVEYS ALONG THE
MIDDLE RIO GRANDE, NEW MEXICO

Various avian studies have been conducted by the Bureau of Reclamation
along the Middle Rio Grande during the past 15 years. Between 1997 and
the present, due to the presence of an apparently substantial population

of Western Yellow-billed Cuckoos (Coccyzus americanus occidentalis —
cuckoo) within the basin, an increasing level of attention has been given to
the species. Casual detection data gathered during Southwestern Willow
Flycatcher surveys between 1997 and 2005 documented numerous resident
cuckoos annually. In 2006, formal protocol surveys, based on methods
developed in conjunction with the Arizona Game and Fish Department and
U.S. Geological Survey, were first conducted for the cuckoo. Additionally,

a GIS-based “territory” delineation methodology was developed to quantify
cuckoo detections within each survey site. During this first year, 32 river miles
were surveyed between the Bosque del Apache NWR and Elephant Butte
Reservoir and 44 cuckoo “territories” were documented. During each of the
next three years, the area surveyed and number of cuckoos located increased
to a high of 107 “territories” documented in 109 survey sites (89 river miles)
during the summer of 2009.

Allen, L. D., USGS Western Ecological Research Center, San Diego, USA,
ldallen@usgs.gov

Kus, B. E., USGS Western Ecological Research Center, San Diego, USA,
Barbara_Kus@usgs.gov

RESPONSE OF THE LEAST BELLS VIREO (VIREO BELLII

PUSILLUS) TO WILDFIRE IN SOUTHERN CALIFORNIA

Wildfires are a major disturbance to vegetation communities, altering habitats
critical to endangered species. We analyzed the response of the endangered
migratory Least Bell’s Vireo to the October 2007 wildfires at Marine Corps
Base Camp Pendleton, San Diego County, California. We surveyed vireos
from 2007-2009 and compared the abundance of vireos pre-fire and post-fire
within five burned sites and five unburned reference sites. Vireo numbers
declined 21-52% within the first year post-fire in four of five burned sites,
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and remained constant at one site. In contrast, vireo numbers increased
5-50% at all five reference sites during the same time period. During the
second year post-fire, vireo numbers in burned sites increased from the first
year post-fire by 67- 200%, exceeding pre-fire numbers within two of the
five sites. This annual increase was greater than that at reference sites which
averaged 24%. The high breeding site fidelity of vireos and a preference for
early successional habitats combined with the capacity for riparian vegetation
to resprout and recover quickly suggests that the effects of wildfires on vireo
populations may be short-lived.

Alvarez-Borrego, S., CICESE, Ensenada, Mexico, alvarezb@cicese.mx
LONG-TERM VARIABILITY IN OCEANOGRAPHY OF THE GULF
OF CALIFORNIA AND CALIFORNIA CURRENT: DYNAMIC
ECOSYSTEM CHANGES

Phenomena such as El Nifio, and the Decadal Variation of the North Pacific
affect both the California Current and the Gulf of California. Anything that
changes the conditions of the Pacific Ocean in turn affects the circulation in
the gulf. During El Nifio the warm and oligotrophic Equatorial Surface Water
(ESW) has a much stronger invasion into the gulf than during years without
El Nifio. ENSO events change the phytoplankton community structure,
and this has a profound effect in the food web. El Nifio periods are generally
marked by greater abundance of diatom and silicoflagellate species whose
distribution is limited to tropical and subtropical waters. In February 1992,
an El Nifio year, anchovies spawned only in the big islands region. Dramatic
interdecadal changes of fish biomass have been read in the paleo-ecological
records of the laminated sediments of Guaymas Basin. Time series of scale-
deposition rates show a negative association between the presence of sardines
and anchovies, with anchovies dominating throughout the nineteenth
century, and with only two important peaks of sardine scale deposition — one
in the twentieth century and one at the end of the eighteenth century. This
suggests an overall coherent pattern in changing ecosystem structure that
operates over a period of about 120-140 years.

Andersen, M. J., University of Kansas, Lawrence, USA, mja43@ku.edu

Oliveros, C., University of Kansas, Lawrence, USA, oliveros@ku.edu

Nyéri, A, University of Kansas, Lawrence, USA, arpi@ku.edu

Filardi, C. E., American Museum of Natural History, New York, USA,
filardi@amnh.org

Moyle, R. G., University of Kansas, Lawrence, USA, mja43@ku.edu

AMOLECULAR PHYLOGENY OF THE VARIABLE KINGFISHER

(CEYX LEPIDUS) REVEALS A NOVEL PHILIPPINES LINEAGE

The Variable Kingfisher (Ceyx lepidus) is a widespread species of lowland forest

that occurs in the Philippines, the Moluccas, New Guinea, and the Solomon

Islands. As its English name implies, it is phenotypically variable with highly

disparate plumage patterns and differences in bill morphology across its

range. We tested for the monophyly of C. lepidus and examined relationships

among the subspecies using molecular phylogenetic techniques. We sampled

all 14 described subspecies, including samples from 18 islands across its entire

range. We used maximum likelihood and Bayesian methods to reconstruct a

molecular phylogeny based on DNA sequence data from two mitochondrial

protein-coding genes and two nuclear introns. We found support for the

monophyly of all subspecies, however we failed to recover the monophyly

of C. lepidus at the species level. C. lepidus is paraphyletic with respect to

C. argentata and C. cyanopecta, which has biogeographical implications of a

Philippines origin. We explore species limits and patterns of evolution of bill

morphology in this group.

Anderson, D. W., University of California, Davis, USA,
dwanderson@ucdavis.edu

LONG-TERM VARIABILITY IN NESTING AND REPRODUCTION

OF THE BROWN PELICAN IN THE GULF OF CALIFORNIA:

INFLUENCE OF ENSO.

ENSO’s general effects on ecological dynamics of marine systems date to
pre-historical times. ENSO’s influence on breeding population size and
reproductive performance in the California Brown Pelican meta-population
is highly variable from year-to-year (as also potentially influenced by

windy and cold periods during the breeding season, human disturbances,
contaminants, habitat degradation, etc.). Yet, oceanographic features and

ABSTRACT BOOK

feeding conditions associated with ENSO drive most variability in nesting
effort and productivity. The total meta-population is estimated at about
71,000 + 2,600 breeding pairs (Mean + SD) in optimal, non-ENSO years;
the total numbers within this meta-population was estimated at 196,000 +
7,200 individuals (including sub-adults and non-breeders). Based on detailed
data from several important breeding colonies in the Midriff Region of the
Gulf, annual numbers of breeding pairs and their productivity might drop
to near zero during years of ENSO-effect. A life-table model incorporating
ENSO’s varying effects on survival and reproduction indicates that within
current demographic characteristics, increased frequencies and/or intensities
of ENSOs expected effects might be unpredictable, but likely to cause
population declines and/or range shifts.

Arcese, P., University of British Columbia, Vancouver, Canada,
peter.arcese@ubc.ca

Norris, D. R., University of Guelph, Guelph, Canada, rnorris@uoguelph.ca

CONTRIBUTIONS TO POPULATION GROWTH IN SONG

SPARROWS

We tested hypotheses about factors affecting population growth (r) in an
island song sparrow (Melospizia melodia) population from 1960-2009 using
structural equation models. Vital rates accounted for 96% of variation in r,
with adult and juvenile survival exerting -3 times more influence on r than
immigration or reproduction. In 36 of 38 years without crashes, the influence
of juvenile survival on r increased by 24%, but the influence of adult survival
declined by 60%, indicating that juvenile survival was the main vital rate
limiting r. We next estimated the total effect of intrinsic (density) and extrinsic
(spring temperature, winter severity, brood parasitism) factors on vital rates
and r. Spring temperature strongly influenced lay date, and brood parasitism
influenced nest success, neither factor had large effects on r because the direct
effect of reproduction on r was small. In contrast, density had a large effect on
r because it influenced fledging, immigration and juvenile survival. Our results
show that a full understanding of the contribution of vital rates to variation in r
is often essential to predict population growth, answer long-standing questions
about the impacts of intrinsic and extrinsic factors on population size, and
design effective plans for conserving declining species.

Archer, H. M., San Francisco State University, San Francisco, USA,
harcher@uvm.edu

Sekercioglu, C. H., Stanford University, Palo Alto, USA, cagan@stanford.edu

Mendenhall, C., Stanford University, Palo Alto, mendenhallchase@gmail.com

Sehgal, R. N., San Francisco State University, San Francisco, Canada,
sehgal@sfsu.edu

EFFECTS OF FOREST FRAGMENTATION ON THE PREVALENCE

OF BLOOD PARASITES IN BIRDS OF COSTA RICA

Using the birds of Costa Rica, we determine how forest fragmentation,
landscape mosaics, and the life history characteristics of avian hosts can affect
the prevalence of haemosporidian blood parasites. Birds were sampled from
2004-2010 at Las Cruces Biological Station in southern Costa Rica. Habitats
include coffee plantations, riparian zones, undisturbed contiguous forest and
disturbed forest fragments. Target species include 4 species of manakins, 2
thrush species and the silver-throated tanager. We have collected over 1200
blood samples from these birds. Some of these species are sedentary and
others are highly vagile. Preliminary data show prevalences range from 0-55%
for Plasmodium and Haemoproteus species. Some of the parasite lineages
and their evolutionary relationships are described here for the first time.
Interestingly, we find a paucity of parasites in recaptured birds. This study is
unique in that avian blood parasites are studied in a single tropical habitat
over multiple seasons.

Ardia, D. R, Franklin & Marshall College, Lancaster, USA,
daniel.ardia@fandm.edu

Ellertson, A. A., Franklin & Marshall College, Lancaster, USA

THE RELATIONSHIP BETWEEN EGG SIZE, YOLK SIZE, AND EGG

TEMPERATURE IN TREE SWALLOWS, TACHYCINETA BICOLOR

Variation in the size and quality of eggs can have important long-term

consequences. However, egg size per se is only a coarse predictor of the quality

of an egg, as yolk and albumen levels in an egg can vary. Using a non-invasive

technique, we measured yolk mass of tree swallows. We first tested for what
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factors explained variation in yolk mass. Earlier-laying females laid small eggs
with large yolks, relative to layer-laying females, which laid large eggs with small
yolks. There was a weak effect of laying order on yolk mass but not on egg mass;
eggs laid early in the sequence tended to have larger yolks. We then tested for

a relationship between yolk mass and egg temperature. Early-breeding females
maintained higher egg temperatures even though ambient temperatures were
colder. When controlling for timing of breeding, females incubating eggs with
large yolks maintained higher egg temperatures, while larger egg mass was
associated with lower egg temperatures. These results suggest that early-breeding
tree swallows are better able to secure resources to produce high quality eggs and
still maintain high quality developmental conditions.

Arnaiz-Villena, A., Universidad Complutense, Madrid, Spain,
aarnaiz@med.ucm.es

Ruiz-del- Valle, V., University Complutense, Madrid, Spain,
aarnaiz@med.ucm.es

Parga-Lozano, C., University Complutense, Madrid, Spain

Rey, D., University Complutense, Madrid, Sri Lanka

Areces, C., University Complutense, Madrid, Spain

Gomez-Prieto, I, University Complutense, Madrid, Spain

ESTRILDINAE FINCHES (AVES, PASSERIFORMES) FROM

AFRICA, SOUTH ASIA AND AUSTRALIA: A MOLECULAR

PHYLOGEOGRAPHIC STUDY

Email: aarnaiz@med.ucm.es Estrildid finches are distributed throughout
Africa, South Asia, Australia and Indian and Pacific Ocean islands. Specific
phylogenetic questions have been clarified in this study by analyses of 64
species of estrildids through cytochrome b DNA sequencing and Bayesian
Inference. Our results support that estrildids are a monophyletic group with
polytomies that may have started evolving by Middle Miocene Epoch (about
16.5 million years ago). This date is coincidental with the Fringillinae finches’
radiation starting time and also with the biggest Himalayan and Tibetan
Plateau uplift. The most basal estrildid clade comprises African, Indian and
Australian birds, suggesting that the whole estrildids radiation might have
originated around India. It is shown that : 1) Gouldian Finch (Chloebia /
Erythrura gouldiae) is definitively included within genus Erythrura, 2) the
oldest Estrildinae evolutive radiation group seems to be the African silverbill
(Lonchura cantans), together with Indian silverbill (Lonchura malabarica),
and the phenetically distinct Diamond Firetail (Stagonopleura guttata) from
Australia, 3) the Java sparrow (Padda / Lonchura oryzivora) is a Lonchura
species, 4) African munias (“Spermestes”) form a distinct phylogenetic cluster
(within genus Lonchura) with respect to Asian and Australian munias.

Arnaiz-Villena, A., University Complutense, Madrid, Spain,
aarnaiz@med.ucm.es

Ruiz-del-Valle, V., idem,

Parga-Lozano, C., idem,

Areces, C., idem,

Rey, D., idem,

Gomez-Prieto, P, idem,

MITOCHONDRIAL DNA PHYLOGENETIC DEFINITION OF A

GROUP OF ARID-ZONE’ CARDUELINI FINCHES

Email: aarnaiz@med.ucm.es Birds included within the Carduelini tribe

(genera Rhodopechys, Carpodacus and Leucosticte) apparently belong

to the same radiation according to molecular phylogenetic analyses. Our

phylogenetic analyses based on nucleotide sequences of the cytochrome b

gene (cyt-b) indicate that some of these birds (Rhodopechys mongolica, R.

githaginea and Carpodacus nipalensis) do not cluster together with their

respective phenetically defined allies. This new group of birds thrives in

both hot and cold arid zones and are phenetically distinct, probably because

of their adaptation to different extreme environments. Both maximum

likelihood and Bayesian inference methods support the existence of this new

evolutionary basal group among finches which might have originated about

14 MYA. A redefinition of genus Carpodacus is needed: one American, and

one different Eurasian evolutionary group at least. Also, a new definition of

genus Rhodopechys is found: Rhodopechys obsoleta is a greenfinch ancestor,

while R. githaginea and mongolica, along with Carpodacus nipalensis,

Leucosticte arctoa, and L. tephrocotis, at least, are the “Arid Zone” group of

finches defined in this work. The possibility of existence of more phylogenetic

splits within genus Carpodacus is put forward.
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Arsnoe, D. M., Michigan State University, East Lansing, USA,
arsnoedu@msu.edu

Owen, J. C., Michigan State University, East Lansing, USA, owenj@msu.edu

Ip, H. S., U.S. Geological Survey, Madison, USA, hip@usgs.gov

INFLUENCE OF MALLARD BODY CONDITION ON THE SPREAD

OF LOW PATHOGENIC AVIAN INFLUENZA

Migrating waterfowl are implicated in the global spread of avian influenza.
Recent findings suggest that some duck species, specifically mallards (Anas
platyrhynchos), serve as competent reservoir hosts without exhibiting morbidity
or mortality. However, experimental studies do not typically represent the
natural variation in energetic condition observed in birds during migration.

We examined how natural variation in body condition affects immune status,
susceptibility, and viral shedding in mallards infected with low pathogenic avian
influenza (LPAI). Body conditions were manipulated via food restriction in
wild-caught juvenile mallards (n=30) and hatchery juvenile mallards (n=10)

to simulate varying body conditions encountered during migration. When
groups reached desired mass, all birds were inoculated with LPAT H5N2

virus. Oropharyngeal and cloacal swabs were collected 14 days post-infection
to monitor concentration and duration of viral shedding. Swab samples

were tested using RT-PCR and plaque assays to confirm LPAI infection and
determine viral titer concentrations, respectively. Virus shedding was compared
between the different food treatments. We predict that viral concentration and
duration will be negatively correlated with body condition. Research findings
are under analysis.

Askins, R. A., Connecticut College, New London, USA, raask@conncoll.edu
Folsom-O’Keefe, C. M., Yale University, New Haven, USA,
jubilee832001@yahoo.com
Gentz, M. C., The University of Queensland, St. Lucia, Australia,
m.gentz@uq.edu.au
THE EFFECTS OF SURROUNDING LAND COVER ON THE
ABUNDANCE OF SHRUBLAND BIRDS IN POWERLINE RIGHTS-
OF-WAY
Several studies have shown that declining shrubland bird species are abundant
in powerline rights-of-way in the northeastern United States, but most of
these investigations were conducted in heavily forested regions. We examined
the effect of surrounding land cover on the abundance of shrubland species
along powerlines in both developed and more heavily forested landscapes
in Connecticut. Point counts were conducted on plots within corridors;
the areas of agricultural and developed land surrounding the plots were
determined from 2002 land cover maps. Poisson regression and stepAIC
were used to generate models describing the abundance of six shrubland
specialists. Indigo Bunting (Passerina cyanea) and Eastern Towhee (Pipilo
erythrophthalmus) abundances were negatively correlated with the amount
of development in the surrounding landscape. Agricultural area had a positive
relationship with Blue-winged Warbler (Vermivora pinus) abundance and
a negative relationship with the abundance of Prairie Warbler (Dendroica
discolor), Chestnut-sided Warbler (D. pensylvanica) and Field Sparrow
(Spizella pusilla). These land cover variables were negatively correlated with
the amount of forest. We conclude that powerline rights-of-way located in
extensive forests may provide better habitat for shrubland birds.

Atwell, J. W., Indiana University, Bloomington, USA, jwatwell@indiana.edu

Cardoso, G. C., University of Melbourne, Melbourne, Australia,
geardoso@unimelb.edu.au

Ketterson, E. D., Indiana University, Bloomington, USA, ketterso@indiana.edu

ATTENUATED ENDOCRINE STRESS-RESPONSIVENESS IN

A RECENTLY ESTABLISHED URBAN POPULATION OF DARK-

EYED JUNCOS

Urban environments expose birds to many novel and potentially deleterious
stressors. Adaptation to urban living is thus predicted to include attenuated
physiological response to stress, although results from prior avian studies
are mixed. We compared the adrenocortical responses to handling restraint
in breeding females from a recently established urban population of Dark-
eyed Juncos in coastal San Diego, California to responses in females from

a nearby wildland population in the ancestral montane breeding range

near Mount Laguna, California. We found that birds from the urban
(colonist) and wildland (ancestral-range) populations had similar levels of
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baseline corticosterone (CORT), but that stress-induced CORT levels were
significantly lower in the urban population at both 15 and 30 minutes post-
capture. These results suggest that reduced response to stressors may be a
generally important adaptation for coping with urban life, but climatic and
life-history differences between populations cannot be rejected as alternative
explanations. We are currently conducting a common garden study to
evaluate whether the population differences in stress physiology observed in
the field have plastic versus genetic underpinnings.

Augustine, J. K., The Ohio State University at Lima, Lima, USA,
augustine.63@osu.edu
BEHAVIOR, VOCALIZATIONS AND EVOLUTIONARY IMPLICATIONS
OF HYBRID GREATER PRAIRIE-CHICKENS AND SHARP-TAILED
GROUSE (TYMPANUCUS SPP) IN SOUTHWESTERN MINNESOTA
Hybridization provides insight into the process of evolution following the break-
down of genetic isolation. In southwestern Minnesota, greater prairie-chickens
(Tympanuchus cupido) hybridized with sharp-tailed grouse (7. phasianellus). Using
observations of hybrids and ‘pure’ individuals on mixed-species leks, I tested
two evolutionary hypotheses to elucidate the presence of hybrids: 1) behavior of
‘pure’ males will be similar when females of their own species or those of different
species are present; and 2) hybrids will be more active than ‘pure’ individuals due
to hybrid vigor. During the 2009 breeding season, I recorded vocalizations and
conducted 10 minute focal observations to quantify behavior of particular males.
One lek consisted entirely of sharp-tailed grouse; two leks had both species and
hybrids; and one lek had prairie-chickens, a hybrid, and one back-cross prairie-
chicken. Supporting my predictions, time spent displaying and fighting did not
differ according to the species of the female present on the lek. However, hybrid
males had similar levels of activity compared to either parental species. These
observations suggest that isolating mechanisms may be weak in these species,
despite their lek-mating breeding system.

Ayers, A. J., Lamar University, Beaumont, USA, andreajayers@hotmail.com
Armacost, Jr., J. W., Lamar University, Beaumont, USA,
jim.armacost@lamar.edu
ASSESSING AVIAN MORTALITY RATES AND POPULATION
IMPACTS ASSOCIATED WITH AN ELECTRICAL TRANSMISSION
LINE IN JEFFERSON COUNTY, TX
‘The construction of a 230 kV transmission line lying adjacent to the ].D.
Murphree Wildlife Management Area (WMA) in Jefferson County, TX
began in February 2008, and the line was energized in July 2008. Carcass
searches and population surveys began in August 2008. Between August
2008 and July 2009, 40 carcasses have been found. Passerines and rails were
the most common victims. Population densities for all birds in the southern
portion of the WMA averaged 5.84 birds/ha for the entire year, with
highest densities in the winter (12.56) and lowest in the summer (1.20).
Mortality rates (deaths/total birds present) attributable to the transmission
line for all birds averaged 0.0023 for the entire year, with a peak in the fall
(0.0029) which is most likely associated with migration. Mortality rate
estimates will be revised as we collect more data and correct for potential
biases. Mortality rates at the WMA were lower than many published values,
possibly due to dense vegetation in the carcass search area and low numbers
of birds foraging directly under the lines.

Badyaev, A. V., University of Arizona, Tucson, USA,
abadyaev@email.arizona.edu

THE BEAK OF THE OTHER FINCH: FACILITATED

DEVELOPMENTAL VARIATION RECONCILES ADAPTATION AND

EVOLUTIONARY DIVERSIFICATION

The link between adaptation and evolutionary change remains the most
central and least understood evolutionary problems. Evolution and
diversification of avian beaks is a textbook example of such a link, yet the
mechanisms that enable beak’s precise adaptation and extensive adaptability
are poorly understood. Often observed rapid evolutionary change in

beaks is particularly puzzling in light of the neo-Darwinian model that
necessitates coordinated changes in developmentally distinct precursors and
correspondence between functional and genetic modularity, which should
preclude evolutionary diversification. My study of developmental, functional,
and genetic integration in the beak of the house finch over 19 generations
following colonization of a novel environment emphasizes three principal
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points. First, additive genetic covariance structure represents a historical record
of the most recurrent functional interactions. Second, adaptive equivalence

of diverse beak configurations shields genetic and developmental variation in
beak components from depletion by natural selection. Third, compensatory
developmental interactions among beak components can generate their rapid
reorganization under novel conditions and facilitate both the evolution of
precise adaptation and extensive diversification, thereby linking adaptation and
adaptability in this classic example of Darwinian evolution.

Badzinski, D. S., Bird Studies Canada, Port Rowan, Canada,
dbadzinski@bsc-eoc.org

Nye, P. E., New York State Department of Environmental Conservation,
Albany, USA, penye@gw.dec.state.ny.us

van Stam, E., Bird Studies Canada, Port Rowan, Canada,
evanstam@bsc-eoc.org

NATAL DEPARTURE AND NOMADIC MOVEMENTS OF JUVENILE

BALD FAGLES IN THEIR FIRST YEAR OF INDEPENDENCE.

We investigated the departure of juvenile Bald Eagles from natal areas and their
subsequent movements, and use of temporary settling areas during their first
year of independence. From 2004-2008, satellite transmitters were attached to
31 nestling Bald Eagles in New York and Ontario and movements were followed
for one year post-departure. On average eagles left natal areas on 9-Sep at 15-30
weeks of age. There were no sex differences but eagles hatched from inland NY
tended to have more ‘false starts’ and departed later than did eagles from the lakes
Ontario or Erie. Initial movements from nest sites were varied in both direction
and distance traveled; northern post-fledging movements up to the James Bay
coast were documented for the first time in a northern Bald Eagle population.
Total distance traveled in their first year ranged from 2,265 t0 9,059 km. Eagles
from eastern ON and NY travelled further than birds from southwestern ON.
Overall first year movements consisted of nomadic movements across a broad
geographic area and a wide variety of temporary settling areas were used.

Ball, J. R., University of Alberta, Edmonton, Canada, jball@ualberta.ca
Bayne, E. M., University of Alberta, Edmonton, Canada, bayne@ualberta.ca
BOREAL FOREST SONGBIRDS DO NOT ALTER THEIR

NEST VISITATION BEHAVIOR IN RESPONSE TO VARIABLE
PREDATION RISK.

Predation is a primary cause of songbird nest failure. Therefore, parents
should be sensitive to this risk and use behaviors that minimize the
probability of nest predation. This may include increasing nest attendance

to defend against predators, or reducing nest visitation rate to reduce the
probability of nest detection. The effectiveness of each strategy depends on
whether dominant predators use parental visits to locate nests, and whether
parents can effectively defend their nest. Using infrared video cameras we
identified red squirrels and, to a lesser degree, Sharp-shinned Hawks as the
most important predators in our system. Predated nests were not visited more
frequently by parents than successful nests and nest visitation rate did not
vary in response to squirrel abundance. Squirrel predation was not timed to
parental arrivals and departures, whereas hawk predation closely followed the
parent’s departure from the nest. When squirrels are the dominant predator
there is little advantage to changing visitation behavior because squirrels likely
locate nests using other cues. Whether songbird behavior responds to hawk
activity is not clear but doing so may reduce predation risk.

Banko, P. C., USGS Pacific Island Ecosystems Research Center, Hawaii
National Park, USA, paul_banko@usgs.gov

Famer, C., Hawaii Cooperative Studies Unit, PACRC, Univ. of Hawaii at
Hilo, Hawaii Nationa Park, USA, cfarmer@usgs.gov

Brinck, K. W., Hawaii Cooperative Studies Unit, PACRC, Univ. of Hawaii at
Hilo, Hawaii National Park, USA, kbrinck@usgs.gov

PALILA RESTORATION: IS COUNTING SHEEP RESULTING IN A

30-YEAR NIGHTMARE?

‘The endangered Palila (Zoxioides bailleus) is a flagship conservation species
whose small, declining population is restricted to 30 sq km of subalpine
woodland on western Mauna Kea Volcano, Hawaii. Palila range above the zone
of mosquito-transmitted diseases, but other major alien threats include feral
cats, insect food competitors, and browsing ungulates. Feeding primarily on

mamane (Sophora chrysophylla) seeds, Palila are especially vulnerable to long-
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term habitat degradation by introduced sheep species. Vegetation surveys reveal
a pulse of mamane regeneration since 1980, presumably due to aerial shooting
and hunting of sheep. However, Palila recovery lags decades behind habitat
recovery because Palila favor dense cover and large trees. Additionally, Palila
survival and reproduction may be decreasing in response to drier conditions
and subsequently declining mamane seed production, a situation that seems
likely to intensify with global climate change. Eliminating sheep quickly and
permanently to increase tree cover would increase seed availability and reduce
drought impacts. Palila have been reintroduced to former range on northern
Mauna Kea, but additional self-sustaining populations and species recovery are
unlikely without greatly increased habitat restoration and other management.

Bardo, L., McGill University, Ste. Anne de Bellevue, Canada,
lina.bardo@mail. megill.ca

Bird, D. M., McGill University, Ste. Anne de Bellevue, Canada,
david.bird@mcgill.ca

INFLUENCE OF LONG-TERM CAPTIVE BREEDING ON THE

BIOLOGY OF THE AMERICAN KESTREL

Captive breeding programs can be used both to supplement depleted or
extirpated wildlife populations and to provide models for wildlife research

in controlled environments. While an objective of such long-term captive-
breeding programs is to maintain self-sustaining populations capable of
preserving most of their original heterozygosity, a captive environment and

a small gene pool can lead to behavioural, morphological and physiological
changes within a population over time. Understanding the effects of captivity
can help identify changes that need to be made to captive regimes to maintain
as much as possible a species’ original wild state. The aim of this study is to
determine what changes, if any, have resulted from 30 generations of captive
breeding of the American Kestrel by comparing a colony of captive birds

to wild kestrels using cross-fostering techniques between wild and captive
nests. Initial results from 76 nests suggest that most differences in nestling
morphological development, e.g. weight gain, are the result of environmental
effects rather than genetic effects, and that effects vary between sexes. Male
nestlings appear to be more sensitive to rearing environment than females.

Barker, F. K., University of Minnesota, St. Paul, USA, barke042@umn.edu
Musser, J. M., Yale University, New Haven, USA, jacob.musser@yale.edu
Prum, R. O, Yale University, New Haven, USA, richard.prum@yale.edu
IMPACT OF SOCIAL MATING SYSTEMS ON PATTERNS OF
AUTOSOMAL AND SEX-LINKED VARIATION IN BLACKBIRDS
(ICTERIDAE)

Differences in variance of reproductive success between males and females of bird
species are expected to affect levels of polymorphism at autosomal and sex-linked
loci. In particular, high variance of male reproductive success, as expected in
polygynous species, should depress levels of polymorphism in male-associated
markers (such as the Z chromosome of birds, 2/3 of which reside in males).

We sampled sequence polymorphism at 11 autosomal and 12 Z-linked intron
loci, in three species of blackbirds (Icteridae) that represent social monogamy
(Agelaioides badius), small harem polygyny (Agelaius phoeniceus), and large harem
polygyny (Psarocolius decumanus), with the expectation that Z polymorphism
would be reduced relative to that of autosomal loci in polygynous species. In
contrast to expectation, we found very little evidence for reduced Z variation,
with autosomal/Z ratios consistent with differences in ploidy, and the greatest
departure shown by our apparently monogamous species. These results have
implications for our understanding of mating systems and for the utility of
different subsets of the genome in phylogenetic reconstruction.

Barnard, W. H., Norwich University, Northfield, USA, barnard@norwich.edu

Mettke-Hofmann, C., Liverpool John Moores University, Liverpool, United
Kingdom, c.c.mettke-hofmann@ljmu.ac.uk

Matsuoka, S. M., US Fish and Wildlife Service, Anchorage, USA,
Steve_Matsuoka@fws.gov

Newell, P, Univ. of Georgia, Athens, USA, pattijean.newell@gmail.com

Powell, L., Louisiana State Univ., Baton Rouge, USA, LPowel9@lsu.edu

RATES OF HAEMATOZOA INFECTIONS AMONG BREEDING AND

WINTERING RUSTY BLACKBIRDS

‘The Rusty Blackbird (Euphagus carolinus) has declined precipitously over the

past decades and stressors on both breeding and wintering populations are
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suspected causes. Blood samples were collected over a three-year period from
breeding birds in Alaska and Maine and from wintering birds in Mississippi,
Arkansas, and South Carolina to determine prevalence of hematozoan infections.
The prevalence of hematozoa among breeding Rusty Blackbirds of Alaska and
Maine was 44% and 67% respectively. Leucocytozoan was the predominant
parasite with few birds infected by Plasmodium and Tryp sp. Prevalence
of hematozoa in wintering birds was 49% in Mississippi and Arkansas and 50%
in South Carolina. Like breeding areas, Leucocytozoan was the most common
parasite during the winter. The prevalence of hematozoa among wintering

birds was much higher than expected because winter is generally a time when
few transmissions occur and blood parasites are absent from the peripheral
circulation in most birds. This indicates a non-seasonal relapse of hematozoan
infections among wintering birds; possibly due to high levels of stress which are
known to lower the immune response and trigger non-seasonal relapses.

Bart, J. R., US Geological survey, Boise, USA, jon_bart@usgs.gov
Dunn, L., Great Basin bird Observatory, Boise, USA, ldboise@gmail.com
SAMPLING LARGE LANDSCAPES

A suite of tools for estimating population size and density, and for exploring
habitat relationships, has been developed during the past decade, first in the
Arctic and more recently in the southwestern United States. The tools include
an ArcView extension that excludes unsuitable cover categories, partitions

the remaining area into plots, assigns the plots to strata and clusters, compiles
descriptive statistics such as the number of clusters and cluster size, and
randomly selects plots to be surveyed. A comprehensive program is available
to analyze data collected using double sampling, an “umbrella method” that
includes most other methods as special cases. The program produces dozens
to hundreds of estimates, all with measures of precision. The data can be
stored in the Coordinated Bird Monitoring Database (CBMD), maintained
by the US Geological Survey. Advice from the CBMD staff is available to
help data owners format their data, protect it with passwords, and use various
decision support tools for analysis. The ArcView extension, the analysis

program, and use of the CBMD are all available free of charge.

Barton, D. C., University of Montana, Missoula, USA,
daniel.barton@umontana.edu

Martin, T. E., University of Montana, Missoula, USA,
tom.martin@umontana.edu

ECOLOGICAL CAUSES OF LIFE HISTORY VARIATION TESTED BY

A COMPARATIVE-EXPERIMENTAL APPROACH

Three alternative hypotheses (food limitation, nest predation, adult mortality)
are thought to explain latitudinal variation in reproductive strategies. We tested
these alternatives by comparing responses of parental provisioning rate to
natural and experimental variation in brood size among species. The reaction
norm of provisioning to brood size is key because it integrates critical tradeoffs,
and because alternative hypotheses predict alternative patterns of variation.

We found variation among 29 bird species in the slope of reaction norms of
per-offspring provisioning to natural variation in brood size was explained by
variation in adult mortality. Yet, species with high adult mortality appeared

to adjust offspring number to parental provisioning, consistent with food
limitation. We experimentally reduced broods by half in seven bird species with
divergent life histories and found reduced broods showed increased per-nestling
provisioning and growth, also consistent with food limitation. However,
magnitudes of manipulation effect increased with adult mortality, suggesting
species with low mortality reduce effort with reduced broods. These results
suggest ecological factors thought to cause life history variation may interact
and shift in importance across species and regions.

Baxter, S. A., Arkansas State University, State University, USA,
sarahbaxter99@gmail.com

Risch, T. S., Arkansas State University, State University, USA, trisch@astate.edu

ARE STRUCTURALLY PRODUCED PLUMAGE COLORS HONEST

SIGNALS OF QUALITY? A FEEDING EXPERIMENT WITH THE

EASTERN BLUEBIRD.

In Eastern Bluebirds (Sialia sialis), ornamental plumage plays an important
role in sexual selection and mate choice. Variation in expression of the
ultraviolet blue structural plumage displayed by males likely also functions as
an indicator of quality. Wing feathers developed as a nestling are not molted
until after an individual’s first reproductive attempt, thus there is selective
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pressure to develop brightly colored plumage as a nestling. This study focused
exclusively on a free-ranging population of bluebirds in northeast Arkansas.
We used two diets to supplement developing chicks” natural diets and
collected size data and feather samples prior to chicks fledging. We compared
overall body size, feather brightness, and chroma between supplemented and
non-supplemented chicks. As predicted, we found no significant difference in
body size. While there was also no significant difference in brightness, male
chicks that received a supplemental diet high in protein were significantly
more blue than male chicks that did not. Our results suggest that diet likely
plays a role in the development of structural plumage, and that structural
plumage likely functions as an honest indicator of quality.

Bayard, T. S., University of Connecticut, Storrs, USA,
trina.schneider@uconn.edu

Elphick, C. S., University of Connecticut, Storrs, USA, chris.elphick@uconn.edu

QUANTIFYING THE FREQUENCY, DURATION AND EFFECTS

OF SALTMARSH SPARROW NEST FLOODING EVENTS UNDER

CURRENT CLIMATIC CONDTIONS

Sea-level rise poses an imminent threat to the survival of coastal species. In

this study we quantified the frequency and duration of Saltmarsh sparrow nest
flooding events and tested the relationship between nest flooding and nest fate.
Thirty-five nests were successful, 103 failed due to flooding and 53 failed due
to predation/undetermined reasons. Only 28 nests experienced no flooding
events during the time in which they were sampled; 95 nests flooded three or
more times. Despite clear differences in the timing and extent of flood events
observed between failed and successful nests, our model selection process
indicated that the best performing models did not always rely on variables
related to tide data. The top performing model for nest success consisted of
three variables related to sampling, whereas the top performing model for nest
flooding included a combination of tide, nest timing and sampling variables. In
contrast, the top model for the number of offspring lost to flooding consisted
exclusively of two tide height variables; the maximum tide experienced and the
maximum non-flood tide height, an indicator of nest elevation.

Beason, J. P., Rocky Mountain Bird Observatory, Brighton, USA, jason.
beason@rmbo.org
Kritz, K. J., U.S. Fish and Wildlife Service, Denver, USA, Kevin_Kritz@fws.gov
WESTERN YELLOW-BILLED CUCKOOS IN COLORADO
Prior to field work conducted by the Rocky Mountain Bird Observatory
(RMBO) in 2008, breeding by Yellow-billed Cuckoos (Coccyzus americanus)
had not been documented in western Colorado since 1998. The 2008
breeding confirmation consisted of the discovery of a nest with two nestlings
along the North Fork of the Gunnison River near Hotchkiss in Delta County.
RMBO conducted occupancy surveys for Yellow-billed Cuckoos in the
Gunnison and Yampa River drainages in the summer of 2009. Call-playback
surveys were used during multiple visits to 142 points at 19 sites containing
potentially suitable cuckoo habitat. We were unsuccessful at documenting
Yellow-billed Cuckoos during official surveys; however, incidental sightings
were recorded at three locations in western Colorado during the 2009
breeding season. In 2008 and 2009, Yellow-billed Cuckoos were found at
higher elevations than recorded in any other portion of the species’ range.
Given the rarity of this species in its western range, this is of considerable
interest to ornithologists and others working towards conservation of Yellow-
billed Cuckoos in western North America.

Becker, C. D., Maui Forest Bird Recovery Project, Makawao, USA,
cdb@hawaii.edu

Leonard, D. L., Hawaii DLNR /DOFAW, Honolulu, USA,
David.L.Leonard@Hawaii.gov

Mounce, H. L., Maui Forest Birds Recovery Project, Makawao, USA,
mounce@hawaii.edu

ESTABLISHING A SECOND POPULATION OF MAUI PARROTBILL

The critically endangered Maui Parrotbill (Pseudonestor xanthophrys) is
comprised of a single population of 500 + 117 birds restricted by disease

and habitat destruction to suboptimal wet rainforest on windward east Maui
above 4500 ft. Low fecundity and weather-related nest failure currently limits
population growth. Establishing a second population in drier leeward forest
is a high priority action in the USFWS Hawaiian Forest Bird Recovery Plan.
Leeward habitats have fewer disease vectors and contain more koa, a preferred
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foraging substrate. Unfortunately, little forest remains on leeward east Maui
due to non-native, feral ungulates. Landscape scale fencing, followed by
ungulate eradication, control of alien plants and predators, and out-planting
of native vegetation are planned. To minimize the impact to the donor
population and to ensure appropriate genetic representation, analyses of
age-specific survival and genetic data will guide the selection of translocation
candidates. These analyses, development of translocation techniques, and

an experimental translocation are expected within 3 years. Tracking of these
released birds will provide information critical to the success of this project.

Beckman, A, Santa Ana Watershed Association, Chino, USA,
beckman-sawa@sbcglobal.net

Hoffman, S., Santa Ana Watershed Association, Chino, USA

Zembal, R., Orange County Water District, Fountain Valley, USA

Aimar, M., Santa Ana Watershed Association, Chino, USA

Barbee, T., Orange County Water District, Corona, USA

Reeser, T., Santa Ana Watershed Association, Chino, USA

Coumoutso, J., Santa Ana Watershed Association, Chino, USA

Housel, N., Santa Ana Watershed Association, Chino, USA

Arechavaleta, G., Santa Ana Watershed Association, Chino, USA

Armijo, H., Santa Ana Watershed Association, Chino, USA

ROADSIDE RAPTOR SURVEYS OF THE SANTA ANA RIVER

WATERSHED IN RIVERSIDE AND SAN BERNARDINO COUNTIES,

CALIFORNIA, 2005-2009

Since 2005, roadside raptor surveys have been conducted at various locations

throughout the Santa Ana River Watershed to assess the abundance and

distribution of diurnal raptors among habitat types and for future comparison

in support of watershed restoration. One survey route duplicates a roadside

raptor census conducted in the San Jacinto valley from 1981-83. Of the 18

diurnal raptor species expected to occur in the Santa Ana River Watershed,

we observed 16 species. A total of over 1,350 raptors (not individuals) have

been detected along four established survey routes (n=99 surveys). The most

abundant species detected was the Red-tailed Hawk (Buteo jamaicensis), with

775 total sightings, followed by 268 sightings of the American Kestrel (Falco

sparverius). Differences in species composition/abundance were noticeable

among survey routes. The San Jacinto valley and Lake Perris State Recreation

Area appear to not only provide important breeding/foraging areas for resident

species, but also serve as important wintering grounds for the Northern Harrier,

Ferruginous Hawk, Golden Eagle, Bald Eagle, Merlin, and Prairie Falcon.

Beckmann, C., University of Sydney, Sydney, Australia,
cbec6408@mail.usyd.edu.au

Shine, R., University of Sydney, Sydney, Australia

RESPONSES OF WADING BIRDS TO A NOVEL FOOD SOURCE:

THE INVASIVE CANE TOAD.

Invasive species can lead to dramatic loss of native species and ecosystem change,
and have been ranked as the third greatest threat to bird populations globally.

In some cases, however, the arrival of an invasive species may have positive, not
negative, impacts on some components of the native ecosystem: for example,
the invader may provide a new food resource for predators. The cane toad (Bufo
marinus) is one of the world’s most infamous invasive species, and has adversely
affected populations of many of Australia’s native predators (snakes, lizards,
quolls). Remarkably, studies on the ecological impact of cane toads largely have
ignored birds and scavengers. We investigated behavioral responses of native
Australian wading birds to this novel and toxic food source. We presented free-
ranging wading birds with cane toad tadpoles and metamorphs, and alternative
native prey in choice trials. The birds avoided the toads, but did consume the
native prey when presented alone. When toads were presented together with
native prey, the number of native prey consumed decreased, suggesting that the
presence of toads may interfere with birds foraging on native food items.

Beissinger, S. R., Dept. of Environmental Science, UC Berkeley, Berkeley,
USA, beis@berkeley.edu

PATHOGENIC MICROBES, AMBIENT CONDITIONS, AND

LATITUDINAL TRENDS IN AVIAN LIFE HISTORY TRAITS

Differences in food and predation have been the primary factors thought to

drive latitudinal patterns in two avian life history traits - a decline in clutch size

and an increase in hatching asynchrony. Both factors emphasize the importance
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of clutch size and hatching patterns responding to selection on processes that
occur after a clutch has been laid. Ambient environmental conditions, acting
primarily on events earlier in the reproductive cycle, could be a third factor
driving latitudinal changes in clutch size and hatching patterns. I review how
pathogenic microbes and exposure to temperature may shape clutch size, the
onset of incubation and maternal allocation strategies from three complementary
perspectives: (1) the fitness consequences for eggs of exposure prior to incubation
to temperate and tropical conditions; (2) microbial processes on the eggshell that
affect trans-shell penetration including how microbial communities on eggshells
change during the preincubation period and if change is due to passive or active
processes associated with parental care; and (3) avian defenses against microbial
invasion by examining whether parents differentially endow eggs with antibiotic
properties by laying order.

Benkman, C. W., University of Wyoming, Laramie, USA,
cbenkman@uwyo.edu
THE EVOLUTION OF CROSSBILL DIVERSITY: ADAPTATION,
MALADAPTATION, OR COEVOLUTION?
Each of the different call types of the Red Crossbill (Loxia curvirostra)
complex appears adapted to different species or even subspecies of conifers.
This is supported by the match between the average width of the lateral
grooves in the palate of each of four call types and those predicted as optimal
for husking seeds. In addition, the average bill depth of two call types matches
that predicted as optimal for removing seeds from the average cone. However,
three other call types have bill depths smaller than the predicted optima. This
could represent maladaptation. Alternatively, the putative mismatch is related
to the foraging behavior of the three call types. These three call types forage
on smaller than average cones, which has resulted in selection exerted on the
respective conifers. It has also resulted in crossbills experiencing selection
favoring smaller bills. Instead of maladaptation, crossbills appear to be
adapted to foraging on single species of conifers, but not on the average-sized
cones. Moreover, coevolution between crossbills and conifers appears to be a
common process in the adaptive radiation of crossbills.

Benson, D. P., Marian University, Indianapolis, USA, dbenson@marian.edu
Cummins, M., Marian University, Indianapolis, USA, mcummins@marian.edu
MOVE, ADAPT OR DIE: A 13 YEAR COMPARISON EXAMINING
WHITE-TAILED PTARMIGAN CHANGES IN DISTRIBUTION,
HABITAT, AND NUMBER

Because of the “montane island” effect and relative rates of climate change,
alpine species may be particularly affected by changing climate. The alpine
White-tailed Prarmigan (Lagopus leucurus) are not well adapted to hot
summer temperatures. In 1996 and 1997, ptarmigan living in Glacier
National Park, MT were closely associated with remnant snow and free
water in the late summer. We examined White-tailed Prarmigan distribution,
habitat, and numbers and compared 1996-1997 data with data collected
from 2009. Briefly, five areas within GNP were searched for Ptarmigan
during August. Habitat data were collected at flock locations. Ptarmigan
flocks are presently smaller and less numerous than described in ’96 and *97.
Mean flock locations on Logan Pass moved 316 m uphill between the 90s
and 2009. Prarmigan in 2009 chose habitat that has the same coverage of
vegetation and rock, but contains less snow and water, is farther from snow
and water, contains lower soil moisture content, is higher in elevation, and
steeper in slope. White-tailed Prarmigan in GNP appear to be changing
distribution, changing habitat, and perhaps on a local scale, declining.

Benson, T. J., Illinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, tjbenson@illinois.edu

Ward, M. P, Illinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, mpward@illinois.edu

Walk, J. W., The Nature Conservancy, Peoria, USA, jwalk@tnc.org

Deppe, J. L., Illinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, deppe@illinois.edu

Brawn, J. D., Univ. of Illinois at Urbana-Champaign, Champaign, USA,
jbrawn@illinois.edu

PUTTING BIRD POPULATION TRENDS IN CONTEXT: WHAT

WAS HAPPENING PRIOR TO 19662

Large-scale monitoring programs provide a powerful resource for examining
changes in bird populations and distributions. However, the context of
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observed long-term trends is largely unknown as large-scale systematic bird
surveys were rare prior to the initiation of the North American Breeding

Bird Survey (BBS) in 1966. One of the first widespread and systematic bird
surveys in North America occurred in 1906-1908 and then again from 1956
0 1958, we repeated these surveys across Illinois from 2006 to 2008. Using
occupancy modeling to account for varying effort and detection probabilities,
we investigated changes in bird distribution and abundance among these three
snapshots of time. In general, changes between the 1950s and 2000s were
qualitatively similar to observed BBS trends for Illinois. Although some recent
population increases represent population increases of formerly rare species,
many recent increases represent a recovery from large declines between 1909
and 1956. Moreover, some species with recently stable populations experienced
large declines prior to 1956. These results may have significant implications for
our understanding of past bird communities, evaluating current conservation
status, and developing future conservation efforts.

Benson, T. J., Illinois Natural History Survey, Champaign, USA,
tjbenson@illinois.edu

Bednarz, J. C., Arkansas State University, Jonesboro, USA, jbednarz@astate.edu

RELATIONSHIPS AMONG SURVIVAL, BODY CONDITION, AND

HABITAT FOR BREEDING SWAINSON’S WARBLERS

For migratory birds, settling in quality breeding habitats has significant
implications for fitness. One potential reflection of habitat quality is body
condition, which may influence adult survival. Access to abundant resources
should lead to good condition and the ability to maintain or increase
condition over time. From 2004 through 2007, we studied survival and

body condition of Swainson's Warblers (Limnothlypis swainsonii) at three

sites in eastern Arkansas, two that were dominated by mature forest, and one
industrial forest site. Birds in better condition at initial capture had greater
survival at two of three locations. Moreover, body condition of birds at all
sites increased throughout the breeding season. Body condition was positively
related to dense understory vegetation and negatively related to herbaceous
ground cover. Our results suggest that both mature and industrial forests may
provide quality habitat for Swainson’s Warblers. Because of the relationship
between body condition and survival, the observed habitat-related differences
in body condition suggest that management actions may be used to influence
survival and affect the conservation of Swainson’s Warblers.

Bergeon Burns, C. M., Center for the Integrative Study of Animal
Behavior, Indiana University, Bloomington, USA, cbergeon@indiana.edu

Ketterson, E. D., Center for the Integrative Study of Animal Behavior,
Indiana University, Bloomington, USA, ketterso@indiana.edu

ARE PATTERNS OF CO-VARIATION BETWEEN HORMONAL

RESPONSIVENESS AND HORMONALLY MEDIATED BEHAVIOR

CONSISTENT ACROSS DIVERGENT POPULATIONS OF THE

DARK-EYED JUNCO?

Hormones are important mediators of life-history trade-offs, and the
multiple targets of hormones may facilitate evolutionary change or present

a constraint to adaptive divergence. It is not known whether hormone-
phenotype relationships are preserved as species diverge, as few studies have
attempted direct comparisons. Male Dark-eyed Juncos (Junco hyemalis)
elevate testosterone (T) in response to injection of gonadotropin releasing
hormone (GnRH). In Carolina juncos residing in Virginia, males that more
readily elevate T are both more ornamented and more aggressive than males
with a relatively lower T response. If hormone-phenotype relationships are
highly integrated, we would predict that they would be consistent across
divergent populations; but if hormone signal and phenotypic response evolve
independently we might not. We administered GnRH challenges to breeding
male white-winged juncos, the most highly ornamented subspecies of Dark-
eyed Junco endemic to the Black Hills of South Dakota. As predicted, we
found greater elevation of T in response to GnRH in white-winged juncos.
We examine relationships between T and aggression, asking whether they
generalize across populations and whether responses are stronger in the more
ornamented population.



SAN DIEGO, CALIFORNIA, USA

Berlanga, H. A., CONABIO, NABCI México, Mexico City, Mexico,
hberlang@conabio.gob.mx

Rodriguez-Contreras, V., CONABIO, NABCI México, Mexico City, Mexico,
vrodrig@conabio.gob.mx

NEEDS AND OPPORTUNITIES FOR EXPANDING BIRD

MONITORING IN MEXICO

In the last two decades Mexico has greatly increased its technical and
institutional capabilities to address bird conservation challenges. Nevertheless
there is a tremendous need to develop a sustainable long-term platform to
monitor its national avifauna to generate reliable information for planning
and decision making. Mexico's territory contains several endemic species

and is essential to understand bird migrations in North America. In order to
contribute to address this lack of information, Mexico’s National Commission
for the Knowledge and Use of Biodiversity have partnered with several
agencies and institutions, to design, promote and implement long term
monitoring efforts such as the Mesoamerican Biological Corridor Monitoring
strategy, the Breeding Bird Survey; aVerAves (eBird México); etc. We present
current progress in the development and implementation of these programs
and analyze opportunities, future needs and challenges to organize and
operate a permanent Mexican monitoring platform particularly for highly
vulnerable species associated to unclear or unknown population trends and
restricted ranges.

Berns, C. M., lowa State University, Ames, USA, cmberns@iastate.edu
COMMON ENVIRONMENTAL PRESSURES OR SHARED
EVOLUTIONARY HISTORY? A QUANTIFICATION OF SEXUAL
SHAPE DIMORPHISM IN HUMMINGBIRD BILLS IN A
PHYLOGENETIC CONTEXT.

The ecological importance of sexual dimorphism in hummingbird bill
morphology has been studied for over a century. Recent work has examined
the functional relationship between bill morphology (mainly curvature),
food resource niche, and differences in bill morphology between the sexes
in relation to foraging. However, studies of sexual dimorphism in bill shape
are limited to a few taxa, and a quantitative comparative examination across
species has not been performed. Sexual shape dimorphism is found in bills
of the Ruby-throated Hummingbird, a temperate species whose breeding
range is separate from other hummingbirds. In contrast, the breeding

range of it’s sister taxa, the Black-chinned Hummingbird, is sympatric

with several other hummingbird species. Curiously, this species does not
exhibit sexual shape dimorphism in bill morphology. Using geometric
morphometrics, I quantified patterns of sexual shape dimorphism in the bills
of several species of temperate hummingbirds. I examined these patterns in
a comparative phylogenetic context to determine the extent to which shared
evolutionary history and common environmental pressures affect patterns
of morphological variation in these taxa. The implications for hummingbird
evolution and ecology are discussed.

Billo, T. J., University of Washington, Seattle, USA, timbillo@u.washington.edu
ISLAND BIOGEOGRAPHY AND THE HISTORY OF THE BEARDED
MANAKINS (MANACUS) IN BOCAS DEL TORO, PANAMA.

This study uses a chain of islands, sequentially isolated from the mainland

as sea levels rose after the last glacial period, to reconstruct the history of
Manacus phenotypes on the adjacent mainland. The lemon-collared manakin
(Manacus cerritus) is thought to have arisen by introgression through a
present day mainland hybrid zone between the white-collared manakin
(Manacus candei) and the golden-collared manakin (Manacus vitellinus).
Evidence from the islands, however, shows that the lemon-collared manakin
had a much wider range prior to sea level rise. This suggests that the mainland
hybrid zone has moved over the last 10,000 years, and that the origin of

the lemon-collared manakin is independent of today’s hybrid zone. Though
there is ongoing plumage introgression across the range of the lemon-collared
manakin on the mainland, there is no plumage cline across the islands. Thus,
the lemon-collared manakin appears to be a long-term stable subspecies of
possible ancient hybrid origin that has been present in the larger region for at
least the last 10,000 years. It could be one of the best examples of a long-term
hybrid “species” in birds.
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Bird, D. M., McGill University, Ste. Anne de Bellevue, Canada,
david.bird@mcgill.ca

Bardo, L., McGill University, Ste. Anne de Bellevue, Canada, |
ina.bardo@mail.mcgill.ca

ARE WE LOSING THE AMERICAN KESTREL?

According to the December 2009 issue of The Journal of Raptor Research,
that American kestrels have definitely undergone a decline in some regions
of North America seems hard to dispute. However, this begs two questions.
First, will the slide in kestrel numbers continue to the point of endangerment
or is just a blip in history? Second, what is behind the decline? There is

no shortage of interesting hypotheses for the cause of the decline, by no
means mutually exclusive. Predation pressure from accipiters, nest-cavity
competition with starlings, and exposure to pollutants are cited as possible
causes. One certainly cannot rule out the impact of widespread changes in
habitats and/or invertebrate prey availability due to global warming or some
other phenomenon. There is a need to ascertain beyond any doubt that the
species is declining, the causes behind it, and most important, what can be
done about it.

Biteman, D. S, Institute for Wildlife Studies, San Diego, USA,
biteman@iws.org
Bridges, A. S., Institute for Wildlife Studies, San Diego, USA
Garcelon, D. K., Institute for Wildlife Studies, Arcata, USA
Stahl, J. T, Institute for Wildlife Studies, San Diego, USA
Booker, M. A., US Navy, San Diego, USA
PREDATION AT SAN CLEMENTE LOGGERHEAD SHRIKE NESTS:
EVALUATION AND QUANTIFICATION VIA REMOTE VIDEO-
CAMERA SYSTEMS.
San Clemente Island (SCI) is home to the endemic San Clemente
Loggerhead Shrike (Lanius ludovicianus mearnsi; SCLS), a federally
endangered subspecies. Among the challenges faced in the ongoing effort to
recover the population is predation by non-native species, particularly at nest
sites. Preliminary analyses suggest predation may be a primary factor limiting
SCLS reproductive success. From 2003-2009 we deployed remotely operated
video camera systems at 38 SCLS nest sites to quantify nest survival rates
and identify nest predators. We captured 15 predation events on camera, as
well as 2 additional visits by secondary predators after the primary predation
event occurred. Predators documented at SCLS nests included feral cats (Felis
catus), black rats (Rattus rattus), and the protected San Clemente island fox
(Urocyon littoralis clemente). Predation was documented on eggs, nestlings,
and nesting adults. These data will help to improve our understanding of the
impacts of predation on SCLS population recovery efforts and allow us to
better allocate predator control resources to maximize their efficacy.

Blakesley, J. A., Rocky Mountain Bird Observatory, Brighton, USA,
jennifer.blakesley@rmbo.org

Pavlacky, D. C., Rocky Mountain Bird Observatory, Brighton, USA,
david.pavlacky@rmbo.org

Lukacs, 2. M., Colorado Division of Wildlife, Fort Collins, USA,
paul.lukacs@state.gov.us

MULTI-SCALE OCCUPANCY ESTIMATION USING REMOVAL

MODELING AND SPATIAL REPLICATION.

We implemented broad-scale landbird monitoring in 8 western states in
2009, using distance and removal sampling in a spatially balanced design.
Sample plots were comprised of 16 replicate points. Substituting spatial for
temporal replication in occupancy estimation was recently shown to result
in biased estimates in some situations. We employed newly-developed multi-
scale occupancy theory to combine temporal removal and spatial replication
within sample plots to generate unbiased site occupancy estimates for >100
avian species. Resulting estimates will be used to monitor populations of low
density species within Bird Conservation Regions.
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Blancher, P. J., Environment Canada, Ottawa, Canada,
Peter.Blancher@ec.gc.ca

Macias, C., Pronatura Sur, Tuxtla Gutierrez, Mexico, cmacias@pronatura-sur.org

Krebs, E. A., Canadian Wildlife Service, Delta, Canada, Elsie.Krebs@ec.gc.ca

Couturier, A. R., Bird Studies Canada, Port Rowan, Canada,
acouturier@bsc-eoc.org

Will, T. C., U.S. Fish and Wildlife Service, Ft. Snelling, USA,
Tom_Will@fws.gov

BOREAL NURSERY TO TROPICAL CRADLE: SHARED

RESPONSIBILITY FOR A SHARED CONTINENTAL AVIFAUNA

Conservation efforts often focus at the local scale, leaving critical linkages

at larger spatial scales unexamined. Identifying the distribution of North
American birds across their annual cycle will aid in prioritizing our
conservation effects. We examined the distribution of native landbird species
from Canada, USA and Mexico and evaluated the extent to which species
responsibility was shared. Close to half are found regularly in at least 2 of
the 3 countries at some point in their annual lifecycle. One-quarter are
shared across all three countries, but in total we estimate that these species
account for over 80% of the individual landbirds in North America. Billions
of shared migrants exert a strong influence on ecosystem function as they
travel across the continent. Birds shared among all three countries are
particularly well represented in boreal forests during the breeding season and
in Mexican forests in winter. In Mexico, shared species wintering there show
a strong overlap with highly threatened resident species, suggesting shared
conservation efforts in these areas will be highly effective.

Bleho, B., Natural Resources Institute, U of Manitoba, Winnipeg, Canada,
bbleho@hotmail.com

Koper, N., Natural Resources Institute, U of Manitoba, Winnipeg, Canada

HABITAT REQUIREMENTS OF NORTHERN MIXED-GRASS

PRAIRIE PASSERINES: THE ROLES OF HABITAT HETEROGENEITY

AND GRAZING

Although numerous studies have explored the effects of habitat structure on
avian habitat selection, very few have addressed how habitat heterogeneity
affects birds. From 2006-2008, we collected baseline data within nine
ungrazed and four moderately grazed mixed-grass prairie pastures. We also
collected impact data in 2009, following the introduction of cattle to six of
the ungrazed pastures at five grazing intensities. We used mixed models to
analyze the effects of grazing intensity and habitat heterogeneity on passerine
diversity and abundance. Grazing likely influenced the passerine community
indirectly by altering habitat; both habitat structure and heterogeneity were
strongly impacted by grazing. Passerine diversity was greater at higher levels
of habitat heterogeneity, but individual species responses were both positive
and negative. Species may select for homogenous patches of microhabitat
contained within larger, heterogeneous habitats, or they may select for
heterogeneous habitats specifically. The occurrence of simultaneous positive
and negative responses to heterogeneity for some species in our study
suggests that at least some species require both patchy and uniform structural
components in their breeding habitats.

Bloom, P. M., University of Saskatchewan, Saskatoon, Canada,
pauline.bloom@ec.gc.ca

Clark, R. G., Environment Canada, Saskatoon, Canada, bob.clark@ec.gc.ca

Howerter, D. W., Ducks Unlimited Canada, Stonewall, Canada,
d_howerter@ducks.ca

OFFSPRING SURVIVAL CONSEQUENCES OF HABITAT SELECTION:

SCALE-DEPENDENT TRADE-OFFS IN A PRECOCIAL SPECIES.

It is often assumed that fitness is higher in preferred habitats, but this is
rarely tested. Here, we address unresolved questions about how precocial
birds balance costs and benefits of selecting habitats by determining the
survival consequences of habitat choices made by brood-rearing mallards
(Anas platyrhynchos, N=582) in the Canadian prairie pothole region. Logistic
regression and information-theoretic model selection were used to determine
habitat selection patterns at landscape (used vs. study site) and local (used vs.
random) scales. Females demonstrated preference for wetland and perennial
upland habitats at the landscape-level, but duckling survival was not related
to habitat selection patterns at this scale. At the local scale, females selected
brood-rearing habitats with a high proportion of wetland habitat, and avoided
areas with both abundant perennial cover and wetlands with little vegetative
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cover. Contrary to prediction, duckling survival was lower in areas with a
high proportion of wetland habitat. Consistent with expectation, survival was
lower in areas with abundant perennial cover. Hence, there is inconsistent
support for the hypothesis that females select brood-rearing habitats that
confer the highest fitness benefits.

Blundell, M. A., USGS Western Ecological Research Center, San Diego,
USA, mblundell@usgs.gov

Kus, B. E., USGS Western Ecological Research Center, San Diego, USA,
barbara_kus@usgs.gov

EFFECT OF HABITAT DISTURBANCE ON DISPERSAL BEHAVIOR AND

SITE FIDELITY OF LEAST BELLS VIREOS (VIREO BELLII PUSILLUS)

Conservation management for endangered Least Bell’s Vireos involves habitat
restoration, which creates disturbance that may affect vireo breeding site
fidelity or dispersal behavior. We assessed the effects of habitat disturbance
on inter-annual movement of color-banded adult males and dispersal of
banded juveniles at two monitored sites in San Diego County, California
(Marine Corps Base Camp Pendleton, MCBCE and Lower San Luis Rey
River, LSLR) within disturbed (exotic plant removal [MCBCP] or vegetation
removal related to flood control [LSLR]) and undisturbed sites. Overall >
95% of adult males (N = 188) displayed breeding site fidelity. At MCBCP,
males did not differ in the proportion returning to disturbed (100%) or
undisturbed (97%) sites. At LSLR return rate of males to previous year’s site
was significantly higher in disturbed (99%) than in undisturbed sites (90%).
First-year adults at MCBCP dispersed to habitat types matching their natal
habitats in similar proportions across disturbed (88%) and undisturbed
(819%) sites, as was also seen at LSLR (49% and 46%, respectively). Overall,
we found no adverse effects of habitat disturbance on dispersal and site

fidelity of vireos.

Borgmann, K. L., University of Arizona, Tucson, USA,
borgmann@email.arizona.edu

Conway, C. J., University of Arizona, Tucson, USA, cconway@ag.arizona.edu

Morrison, M. L., Texas A&M University, College Station, USA,
mlmorrison@ag.tamu.edu

THE NEST-CONCEALMENT PARADOX: NEW INSIGHTS FROM

EMPERICAL, COMPARATIVE, AND EXPERIMENTAL APPROACHES

Dense foliage surrounding a bird’s nest is often assumed to reduce the risk

of nest predation. However, 74% of studies (n = 119) failed to support the
nest-concealment hypothesis and reported that increased foliage density

was not associated with reduced nest predation. We are the first to combine
empirical, experimental, and comparative approaches to examine factors that
contribute to the variation observed across species/studies. We suggest that
variation in support of the nest-concealment hypothesis is due to interspecific
differences in intrinsic factors such as female body mass and nest height.
Extrinsic factors such as latitude, longitude, and elevation, which are reflective
of differences in the nest predator and vegetation community, also affected
the importance of foliage density on reducing nest predation. We show that
timing of measurement and methods used create bias and limit our ability to
adequately assess the hypothesis. Lack of support for the nest-concealment
hypothesis does not imply that foliage density is unimportant, but rather that
species may be trading costs and benefits associated with for example, the risk
of predation to themselves versus their offspring.

Boser, M. F., Eastern Connecticut State University, Willimantic, USA,
mfboser@gmail.com

Bergeon Burns, C. M., Indiana University, Bloomington, USA,
cbergeon@indiana.edu

Wingfield, J. C., University of California-Davis, Davis, USA,
jewingfield@ucdavis.edu

Hahn, T. P, University of California-Davis, Davis, USA, tphahn@ucdavis.edu

Ketterson, E. D., Indiana University, Bloomington, USA, ketterso@indiana.edu

THE TIMING OF PEAK CIRCULATING LUTEINIZING HORMONE

AFTER GONADOTROPIN-RELEASING HORMONE INJECTION IN

BREEDING MALE DARK-EYED JUNCOS

Many of the phenotypic changes associated with reproduction in birds are

regulated by the hypothalamo-pituitary-gonadal (HPG) axis. Environmental

cues elicit secretion of gonadotropin-releasing hormone (GnRH) from the
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hypothalamus, which in turn stimulates the pituitary to release luteinizing
hormone (LH) into the general circulation. In males, LH stimulates the release
of testosterone (T) from the testes, and T regulates appropriate behavioral,
morphological, or physiological traits. Male Dark-eyed Juncos (Junco hyemalis)
vary in the degree to which they elevate T in response to standardized injection
of GnRH, and in related phenotype. However, it is not known whether the
variation in individual T responses occurs at the level of the pituitary (LH
released in response to GnRH), at the level of the gonad (T released in response
to LH), or both. In June 2009, we administered GnRH challenges to 42 free-
living, breeding male Dark-eyed Juncos. We determined the timing of peak
concentration of circulating LH after GnRH challenge for use in future studies.
Further, we examined relationships between LH and T response to GnRH,
predicting correlations across these levels of the HPG axis.

Boughton, R. K., Avian Ecology, Arhcbold Biological Station, Venus, USA,
rboughton@archbold-station.org

Bowman, R., Avian Ecology, Archbold Biological Station, Venus, USA,
rbowman@archbold-station.org

Schoech, S. J., Biology, University of Memphis, Memphis, USA,
sschoech@memphis.edu

Bridge, E. S., University of Oklohoma, Norman, USA, ebridge@ou.edu

Pruett, M. S., Avian Ecology, Archbold Biological Station, Venus, USA,
spruett@archbold-station.org

Fitzpatrick, J. W., Cornel Lab of Ornithology, Ithaca, USA, jwf7@cornell.edu

WEATHER PATTERNS AND LAYING DATE IN FLORIDA SCRUB-

JAYS (APHELOCOMA COERULESCENS)

Variation in annual reproductive success often is linked to environmental
variables, such as weather, food, and predation pressure. In the Florida Scrub-
Jay reproductive success is linked to timing, with early egg-laying seasons
predictive of greater success. We investigated seasonal weather parameters
and timing of laying over 30 breeding seasons. Models included: 1) Multiple
weather conditions that drive acorn mast, 2) Warm winters increase
orthopteran abundance, 3) Wet autumns and balmy winters maintain
herptofauna, 4) Cold winters limit resources and increase energy expenditure,
5) Cold wet fronts delay the onset of nest building or laying, 6) High
mortality increases the proportion of new pairs,which breed later, and 7) The
Southern Oscillation cycle can drive Florida's weather: La Nifia causes warmer
drier winters and El Nifio causes cooler wetter winters. The most informative
model included previous-year breeder mortality, cold winters, and SOI,

and explained 44% of the annual variation in laying date. We discuss the
relationships between weather, breeder mortality and the role of epidemics,
and analyse the direct and indirect linkages through which they influence
timing of breeding.

Bowden, T. S., Grand Canyon National Park, Grand Canyon, USA,
Tim_Bowden@nps.gov

White, J. M., Grand Canyon National Park, Grand Canyon, USA,
Jeremy_M_White@nps.gov

Ward, R. V., Grand Canyon National Park, Grand Canyon, USA,
RV_Ward@nps.gov

A MINIMALLY INVASIVE APPROACH TO MONITORING NEST-

SITE BEHAVIOR FOR A THREATENED SPECIES

In Grand Canyon National Park, spotted owls (Strix occidentalis lucida) nest
in limestone cliffs in areas that are remote and difficult to access. Monitoring
nest-site behavior requires large amounts of effort and is cost prohibitive

for large samples. In this study we investigate the efficiency and reliability

of using audio recordings as an alternative approach to monitoring aspects

of nest-site behavior. Over a 180-day season, 337 days (20,220 hours) of
audio data were recorded at four nest sites. Continuous recordings allowed
us to monitor the onset of juvenile vocalizations, the number of vocalizing
juveniles, frequency of vocalizations and feeding bouts, and date of dispersal
from the nest area. As well, natural history events such as interactions with
predatory species were captured. The use of spectrograms and recognition
software increased efficiency of analysis and clearly distinguished among male,
female, and juvenile vocalizations. Eighty six percent of human-observed

owl vocalizations at nest sites (n=36) were audible on recordings. Of the 5
detections not audible, 3 were due to high winds masking the recorded audio
and 2 vocalizations were > 500 m from the recorder.
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MEXICAN SPOTTED OWL HOME RANGE, HABITAT USE, AND

REPRODUCTION IN THE GRAND CANYON NATIONAL PARK

Despite their threatened status, relatively little is known regarding Mexican

spotted owls (Strix occidentalis lucida) that inhabit arid canyons of northern

Arizona. We studied home range, habitat use, and reproductive output of

adult Mexican Spotted Owls in the Grand Canyon National Park from

2004 — 2006. Five adult owls were radio-tracked using standard telemetry

methods. We used minimum convex polygons and fixed kernel estimates to

describe home range size (mean = 356 ha and 372 ha, respectively). Home

ranges were dominated by pifiyon-juniper (Pinus edulis- Juniperus osteosperma)

woodlands with an understory of ephedra (Ephedra fasciculata) and Utah

agave (Agave utahensis). Roost and nest sites were placed in vertical walled

cliffs in the Redwall Limestone geologic layer. Female fecundity (mean

= 0.86) was higher than reported in other study areas however, longer-

term studies may be required for accurate fecundity estimates. Following

conservation recommendations from the recovery team, we delineating 40 ha

protected core areas around nest sites and found these to coincide with areas

of concentrated use as identified by the adaptive kernel 30% isopleths.

Bowen, B. S., Iowa State University, Ames, USA, bsbowen@iastate.edu
A HISTORICAL PERSPECTIVE ON WOMEN IN ORNITHOLOGY

Women have been active in North American ornithological societies since
early in the societies” histories, more than 125 years ago. Women have

been recognized for their accomplishments in research and in service to

the societies. Women have received service awards more frequently than
research awards, but they have received fewer than 15% of both types of
awards. Who were the women who have received awards and why were they
honored? The first woman to receive Honorary Membership from the Cooper
Ornithological Society, Florence M. Bailey, was selected in 1920 and was the
first woman to receive the Brewster award and the first woman to be elected
as a Fellow of the American Ornithologists' Union. Other women who were
honored by both the COS and AOU included Hildegarde Howard, Elsie
Collias and Frances C. James. I will discuss the contributions of some of

the women who made significant contributions to ornithology and to the
ornithological societies.

Bowman, R., Archbold Biological Station, Lake Placid, USA,
rbowman@archbold-station.org

Boughton, R. K., Archbold Biological Station, Lake Placid, USA

Pruett, M. S., Archbold Biological Station, Lake Placid, USA

Fitzpatrick, J. W., Cornell Lab of Ornithology, Ithaca, USA

CARRY-OVER EFFECTS OF ACORN ABUNDANCE ON THE

DEMOGRAPHY OF FLORIDA SCRUB-JAYS

Although seasonal carry-over effects have received considerable attention

in migratory birds, they also are relevant for understanding sources of
annual variation in the demography of non-migrants. Florida Scrub-Jays
are territorial cooperative breeders. In the fall, jays cache acorns to be
recovered as winter food. The size of the oak mast is, in part, determined by
summer weather one or two-years previously (for red or white oak species,
respectively). The annual acorn crop has a large positive influence on
survival of breeders. Adult survival is lowest in years affected by epidemics,
which occur when acorn mast s relatively low; thus scarce resources may
exacerbate the risk of disease-related mortality. When breeder survival is
low, the subsequent breeding season is delayed. Mean clutch size, nest
success and fledging productivity all are reduced during late breeding
seasons. Reproduction is further depressed by an increased proportion of
inexperienced breeding pairs and reduced group size. The reduction in
productivity following high adult mortality can lead to an overall reduction
in density, but this may eventually increase the per capita reproductive rate
through negative density dependence.
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LONG-TERM ECOLOGICAL CHANGE IN A CONSERVATION

HOTSPOT: THE FOSSIL AVIFAUNA OF ME AURE CAVE, NEW

CALEDONIA

Through the continuing accumulation of fossil evidence, it is clear that the
birds of Pacific islands underwent a large-scale extinction event broadly
coincident with Polynesian colonization. Because New Caledonia is a large
and biogeographically distinct island, and was first colonized by people
only about 3,000 years ago, the island provides an independent case for the
study of ecological change and human impacts in the Pacific. We examined
fossil birds from the Mé Auré cave site (WMDO007) on the island of New
Caledonia. Accumulation of bird skeletal material in the cave was primarily
through barn owl (Tyto alba) pellets. Dating and stratigraphy suggests that
the owl colonized the island only after establishment of rodent prey. Species
richness of birds at the lowland cave site was quite high, and richness has
decreased through time, including extinction of one species and extirpation
of three other species from the lowlands. By increasing knowledge of past
distributions of New Caledonian birds, this work provides a baseline for
ecological restoration and conservation of habitats to insure the survival of
threatened birds.

Brady, C. M., Long Point Waterfowl, Port Rowan, Canada,
carolinembrady@gmail.com

Petrie, S. A., Long Point Waterfowl, Port Rowan, Canada

EFFECTS OF DIETARY SELENIUM ON HEALTH AND SURVIVAL

OF LESSER SCAUP DURING WINTER

It has been hypothesized that the lesser and greater scaup population decline
is due to increasing exposure to contaminants; selenium (Se) acquisition on
the Lower Great Lakes (LGL) has been identified as a concern. I simulated
scaup staging (10-weeks) and wintering (23-weeks) durations on the LGL,
and exposed birds to dietary Se levels similar to (moderate - 8.1ug/g),

and higher than (high - 20.7pg/g), those found in mussels on the LGL in
comparison to control (0.8pg/g) birds. I investigated survival rates and several
aspects of health in relation to hepatic Se concentrations. There was 100%
survival of scaup exposed to Se for 10-weeks but birds in the high treatment
group had lower lipid reserves. There was 93% survival after 23-weeks, but
no differences among treatment groups in body composition or body mass.
There was no effect of Se on indices of oxidative stress and cell-mediated
immunity, but immuno-stimulatory effects on antibody production. Elevated
Se levels in scaup on the LGL, do not likely impact health and survival, and
future research efforts should focus on alternative hypotheses for the scaup
decline.

Brandt, J. C., USFWS California Condor Recovery Program, Ventura, USA,
joseph_brandt@fws.gov

Sandhaus, E., Santa Barbara Zoo, Santa Barbara, ESandhaus@sbzoo.org

George, D., Pinnacles National Monument, Paicines, Canada,
daniel_george@nps.gov

Burnett, J., Ventana Wildlife Society, Salinas, USA, joeburnett@ventanaws.org

RECENT EFFECTS OF WILDFIRES ON CALIFORNIA CONDOR

RECOVERY

The occurrence of wildfires within the current and historic range of the
endangered California condor has increased since their reintroduction in
1992. These fires have affected the recovering population in a variety of ways.
Condor deaths in the southern and central populations in California have
been linked to fire activity. However, fire has had little effect on recent nesting
attempts despite several nests of different type and age falling within the
burn area of large fire events. Condor use of burned areas as foraging habitat
is poorly understood. Anecdotal observations in condors and quantified
behavior in sentinel species, such as golden eagles and ravens, indicate that
faunal mortality caused by fires could be a source of naturally occurring
carrion. Use of fire affected areas is examined using GPS transmitter data

for the southern and central California population prior to and immediately
following burns.
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Brawn, J. D., University of Illinois at Urbana-Champaign, Urbana, USA,
jbrawneillinois.edu
Benson, T. J., Illinois Natural History Survey, Champaign, USA,
tjbenson@illinois.edu
TEMPORAL VARIATION IN THE DEMOGRAPHY OF TROPICAL
BIRDS: A 30 YEAR STUDY
Demographic studies of species inhabiting tropical latitudes now reveal
reasonable variation in key life history traits among and within species.
Interspecific variation in, for example, survival rate obtains from traits such as
body size and social behavior. Within species, significant variation has been
observed over their geographic range. Robust analyses of temporal variation
in demographic traits, however, have been generally infeasible. We re-analyzed
a mark-recapture data set from a study in central Panama that was established
in the late 1970s and continues today. We report on temporal patterns of
variation in apparent survival rate and the finite multiplication rate (or A)
which is a function of several demographic quantities. We estimated these
parameters for several species of undergrowth insectivores and frugivores.
Overall, we found a pattern of general stability. These data were collected over
a time frame that included two significant ENSO events which - in Panama -
makes for xeric conditions during the early breeding season that are expected
to challenge individuals and populations. We tentatively conclude that
tropical species are resilient to short-term environmental variation

Brazeal, K. R., University of California, Davis, Davis, USA,
krbrazeal@ucdavis.edu

DeCastro, D. M., University of California, Davis, Davis, USA,
dmdecastro@ucdavis.edu

Watts, H. E., University of California, Davis, Davis, USA, hewatts@ucdavis.edu

Hahn, T. P, University of California, Davis, Davis, USA, tphahn@ucdavis.edu

THE EFFECT OF SOCIAL CUES ON THE TIMING OF THE

BREEDING-MOLT TRANSITION IN HOUSE FINCHES

(CARPODACUS MEXICANUS)

Transitions between annual cycle stages (e.g. breeding, molt, migration,
hibernation) allow animals to deal with seasonal environmental variation.
Therefore, appropriate timing of these transitions, so that they correspond
to optimal environmental conditions, can have a major impact on lifetime
reproductive success. Understanding the underlying environmental cue
response mechanisms is central to understanding how animals deal with
environmental variation. While the responsiveness to photoperiod cues has
been widely studied, less is known about how non-photic cues influence
the timing of transitions between annual cycle stages. This study examined
the importance of social cues in timing of the breeding-molt transition

in House Finches (Carpodacus mexicanus). Captive males and females
were housed on naturally-declining photoperiod after the summer solstice
cither adjacent to a hormonally-implanted opposite sex stimulus bird, or

to unimplanted same-sex birds. The birds paired with hormone-implanted
stimulus companions did not delay gonadal collapse or the onset of molt as
predicted. Further analysis of circulating hormone levels and behavioral data
may be illuminating. Precisely when in the annual cycle the social cues are
experienced may be critical to the response induced.

Brelsford, A., Zoology Department, University of British Columbia,
Vancouver, Canada, alanb@zoology.ubc.ca

Mila, B., Museo Nacional de Ciencias Naturales, Madrid, Spain

Irwin, D. E., Zoology Department, University of British Columbia,
Vancouver, Canada

ISTHE AUDUBON’S WARBLER A HYBRID SPECIES?

Hybrid origins have recently been shown for several animal species, but

no avian examples have been documented with molecular evidence. We

investigate whether the Audubon’s warbler, one of four visually distinct

forms in the yellow-rumped warbler (Dendroica coronata) complex, may

have originated through hybridization between two other taxa in this group,

the myrtle warbler and black-fronted warbler. Analysis of over 300 nuclear

markers (AFLP) shows that Audubon’s warblers carry a mixture of alleles

otherwise found only in one or the other of their putative parent species.

Audubon’s warblers also carry two deeply divergent mitochondrial DNA

lineages, each shared with only one parental form. Our results indicate that
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this taxon likely originated through hybridization between two long-diverged
forms. Nevertheless, broad clines between the Audubon’s and black-fronted
warblers in morphology and nuclear genetic markers call into question the
validity of the Audubon’s warbler as an evolutionarily independent taxon.

Briggs, C. W., University of Nevada, Reno, Reno, USA,
chriswbriggs@yahoo.com

Collopy, M. W., University of Nevada, Reno, Reno, USA, mcollopy@unr.edu

Woodbridge, B., U.S. Fish and Wildlife Service, Yreka, USA,
brian_woodbridge@usfws.gov

THE MAINTENANCE OF PLUMAGE POLYMORPHISMS IN

SWAINSON’S HAWKS

We examined the genetic correlates, survival, reproduction, and mating patterns
of individuals with varying plumage polymorphisms in Swainson’s Hawks
(Buteo swainsoni). Results suggest that plumage polymorphisms in Swainson’s
Hawks are the result of a nonsynonymous substitution at the melanocortin-
1-receptor gene, resulting in a simple Mendelian pattern of inheritance with
one locus and two alleles. Using this data, we examined differential survival

or reproduction among our morph classes, separating individuals into three
categories; light, intermediate and dark. We used 25-years of mark-resight
data to assess differences in survival between morph classes. We used 15 years
of nest monitoring data in a mixed-model regression to assess differences in
reproduction between morph classes. There was no evidence for differences

in survival or reproduction among the different morph classes. Finally, we
examined non-random mating using individuals whose parents were known
and were recruited as breeders into this population. Males (N=20) selected
mates that resembled their mother, while females (N=19) did not select a mate
based on parental phenotype. Further, males chose similarly morphed females
more consistently than expected by chance.

Brooks, M. E., Louisiana State University, Baton Rouge, USA,
mbrook5@lsu.edu

Stouffer, P. C., LSU AgCenter and Louisiana State University, Baton Rouge,
USA, pstouffer@lsu.edu

OCCURANCE OF BACHMAN’S SPARROW IN A POST-

HURRICANE, SALVAGED-LOGGED FOREST

North American grassland birds have been declining at an alarming rate.
Remaining habitat for grassland species in the southeastern U.S. often

occurs within forests subject to management and hurricanes. We surveyed
Bachman’s Sparrows (Aimophila aestivalis) in Mississippi pine stands damaged
by Hurricane Katrina. Our objectives were: 1) Assess stand occupancy of
Bachman’s Sparrows in relation to stand age and salvage logging; and 2)
Determine how vegetation structure and composition affect stand occupancy.
We conducted point counts and vegetation surveys in 89 stands over two
seasons. Bachman’s Sparrow occurrence was best predicted by a quadratic effect
of increasing graminoid structure and decreasing tree density, and abundance of
downed pine tree crowns and upturned root balls. Stand occupancy was higher
in mature stands, regardless of salvage status, and lowest in unsalvaged, middle-
aged stands, a pattern that also held for other species of birds. Our results
suggest that damage from Hurricane Katrina benefited Bachman’s Sparrows

by thinning trees, by creating pine-crown perches for singing males, and by
creating predator-escape refugia in upturned root balls.

Brush, T., University of Texas-Pan American, Edinburg, USA, tbrush@utpa.edu

Brush, J. S., University of Texas-Pan American, Edinburg, USA,
jimbo-b@sbcglobal.net

NATURAL HISTORY OF THE GOLDEN-FRONTED WOODPECKER

T. Brush and J. S. Brush, Univ. Texas-Pan American, Edinburg, TX, USA.
‘The Golden-fronted Woodpecker (Melanerpes aurifrons) is a common but
poorly known subtropical/tropical species. Birds nested at high densities
in dead palms in a suburban nature center. In riparian forest, woodpeckers
nested at varying densities in a variety of tree species. Overall, woodpecker
nest density was affected by nest-site abundance and other habitat features.
Nest-site competition was fairly low.
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Buehler, D. M., Royal Ontario Museum, Toronto, Canada,
d.buehler@utoronto.ca
Tieleman, B. I, University of Groningen, Groningen, Netherlands,
b.i.tieleman@rug.nl
Piersma, T., University of Groningen, Groningen, Netherlands,
theunis@nioz.nl
HEALTH INSURANCE FOR THE WORLD TRAVELER: IMMUNITY
IN MIGRANT SHOREBIRDS AND IMPLICATIONS FOR
RESILIENCE IN THE FACE OF CLIMATE CHANGE
We are just beginning to study links between immunity and niche in shorebirds.
Higher malaria prevalence has been found in tropical vs. temperate and aquatic
vs. marine niches, but little is known about other pathogens. A study comparing
innate and acquired immunity among five shorebird species suggests no general
pattern at the species level, with different aspects of immunity being context
dependent. Climate change may alter ecological context faster than immune
systems can evolve, making flexibility in the short term important. Studies on
red knots have shown the capacity for flexibility over the annual cycle, after a
few months in captivity, and within migratory stopover, with different aspects
of immunity changing in different ways. This makes meta-analysis difficult
since studies are not comparable if the same measures are not taken or are
analyzed differently. Studies among- and within-species suggest the potential for
adjustment to climate change, but highlight that resilience will be affected by
the multi-faceted character of immunity since climate change may affect factors
influencing different aspects of immunity in synergistically negative ways.

Burger, J., Rutgers University and Consortium for Risk Evaluation with
Stakeholder Participation, Piscataway, USA, burger@biology.rutgers.edu

Gochfeld, M., Robert Wood Johnson Medical School & Consortium for
Risk Evaluation with Stakeholder Participation, Piscataway, USA,
gochfeld@eohsi.rutgers.edu

Jeitner, C., Consortium for Risk Evaluation with Stakeholder Participation
and Rutgers University, Piscataway, USA, jeitner@biology.rutgers.edu

POTENTIAL RISK TO SEABIRDS FROM MERCURY IN FISH

Many seabirds eat fish, self-caught, stolen, scavenged or as offal. The latter
categories are larger than fish typically self-caught. We examine mercury in
saltwater fish collected along the New Jersey coast as a function of species
and size of the fish, relate the levels to potential risk to the birds consuming
them, and examine whether fish caught by birds have higher levels than
those obtained in other ways. Average mercury levels ranged from 0.01 ppm
in Menhaden to 1.83 ppm in tournament-caught Mako Shark. Mercury
levels were significantly related to size for ten of 19 species. The published
critical effects level for birds is 0.02 ppm, although seabirds are generally less
sensitive. Young fish of several species greatly exceeded 0.02 ppm. Common
Terns (Sterna hirundo) in New Jersey, bring back prey fish that are higher in
mercury than those collected by seining, suggesting a greater catchability of
fish high in mercury, which may also have implications for people fishing.
This research was partly funded by NJDEP, CRESP (DE-FC01-06EW07053)
and NIEHS (P30ES005022).

Burke, A. D., University of Missouri, Columbia, USA, alicianwilliam@msn.com
Cox, A. S., University of Missouri, Columbia, USA, coxall@missouri.edu
Kesler, D. C., University of Missouri, Columbia, USA, keslerd@missouri.edu
SILENT SNAG: FACTORS INFLUENCING NEST PREDATION IN
RED-BELLIED WOODPECKERS.

We examined factors with the potential to influence nesting success in a cavity
nesting species, the Red-bellied Woodpecker (Melanerpes carolinus). Previous
research indicated that cavity nesting birds experience higher success than open
cup or ground nesting species. However, cavity nesters do remain somewhat
vulnerable to predation. We tested for an association between nest survival and
cavity height, nesting tree distance from forest edge, live trees versus dead snags,
and surrounding land cover types. Sites were located in Missouri’s Boone and
Calloway counties, within Mark Twain National Forest and Baskett Research
Area. We monitored parental behavior and used a cavity camera to verify nest
activity and stage. Results indicated that survival was positively associated with
nest cavity height from ground. Estimated nest survival rates ranged from
4.3% at 5 meters to 87.4% at 20 meters. We did not identify any associations
between nest survival and distance to forest edge, live tree versus dead snag, or
surrounding land cover. Our results illuminate the importance of maintaining
taller nesting substrates when managing habitat for cavity nesting birds.
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Burle, M. H., Simon Fraser University, Burnaby, Canada, msb2@sfu.ca

Lank, D. B., Simon Fraser University, Burnaby, Canada, dlank@sfu.ca

Lanctot, R. B., U.S. Fish & Wildlife Service, Anchorage, USA,
Richard_Lanctot@fws.gov

MATING SYSTEM AND BREEDING ECOLOGY OF AN

ENDANGERED TROPICAL SEDENTARY SHOREBIRD IN A

SATURATED HABITAT.

Last winter we conducted the first study of the social behavior and breeding
biology of the Tuamotu Sandpiper (Prosobonia cancellata). It is a tropical
sedentary shorebird of the Tuamotu Archipelago (South Pacific Ocean),
endangered due to mammalian introductions. Over 5 month on the
uninhabited Tahanea Atoll, we color-banded and followed 110 individuals
and monitored 17 nests, which produced 7 chicks. Distribution among islets
within Tahanea was patchy with most islets unoccupied and few holding
small but surprisingly dense breeding populations. On those, birds lived as
strongly territorial pairs (up to 8/ha) in saturated habitat. Non-territorial birds
and territorial ones intruding on others’ territories to feed were constantly
chased. Diet consisted of nectar, petals, invertebrates and seeds gathered in
open shrubland. The breeding season appeared to start in late December and
continued at least until June. Hatching success was low due to predation from
unknown sources. Chicks had an unusually slow growth rate and fledging
success was extremely low. We suggest that, within suitable habitat and in the
absence of mammals, negative density-dependent reproductive success due to
food competition may occur.

Burtka, J. L., Oklahoma State University, Stillwater, USA,
jay.burtka@okstate.edu

Grindstaff, J. L., Oklahoma State University, Stillwater, USA,
jen.grindstaff@okstate.edu

IMPLICATIONS OF VARIATION IN NEST DEFENSE BEHAVIOR IN

THE EASTERN BLUEBIRD (SIALIA SIALIS)

Competition for nest boxes is a frequent cause of agonistic interactions
between species of birds. The competitor is often met with an aggressive
response by the occupant; however, there is variation in the intensity of nest
defense behavior among individuals of the same population. Previous research
has demonstrated that nest defense behavior is repeatable over time and can
influence reproductive success. Competition between Eastern Bluebirds
(Sialia sialis) and invasive House Sparrows (Passer domesticus) for nest sites
results in aggressive interactions in which adult bluebirds and their nestlings
may be injured. We investigated variation in Eastern Bluebird nest defense
behavior against House Sparrows. We determined that male Eastern Bluebirds
that defend their nests more intensely have higher fitness across the season;
however, parental defense behavior did not directly affect nestling growth rate.
The intensity of male and female aggressive response was positively correlated
in social pairs. Male and female bluebirds also differed in repeatability; males
did not reliably respond with the same intensity whereas female nest defense
intensity was repeatable across the season.

Burtt, E. H., Ohio Wesleyan University, Delaware, USA, ehburtt@owu.edu

Foster, M. S., National Museum of Natural History, Washington, USA,
fosterm@si.edu

RESPONDING TO CURRENT CHALLENGES TO ENSURE THE

FUTURE OF ORNITHOLOGY IN NORTH AMERICA.

Over the last several decades, profound changes with far-reaching
consequences have occurred in the practice of science. A move to discipline-
based societies and electronic communication of science have produced a
cascade of effects that challenge the structure of scientific societies generally,
and ornithological societies in particular. We believe that the ornithological
community needs to face these challenges, embracing and building on

the benefits and opportunities they offer. We identify these challenges and
outline a plan that will enable us to strengthen taxon-based societies by
taking advantage of potential alliances among our societies and using the
electronic media to creatively communicate our science. If we respond with a
bold vision of ornithology in an electronic age, we will breathe new life into
our discipline. We will attract young professionals whose enthusiasm will
re-energize ornithology and carry the discipline beyond the 21st century as
a vibrant science, expanding basic knowledge and solving the environmental
problems that threaten the birds we love.
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REPRODUCTIVE ECOLOGY OF THE ISLAND SCRUB-JAY

(APHELOCOMA INSULARIS)

The Island Scrub-Jay (Aphelocoma insularis) is currently found solely on
Santa Cruz Island, California, giving it the most restricted range of any
North American bird species. Despite emerging conservation concerns, little
is known about this species’ demography or the factors that limit its annual
fecundity. In 2008 and 2009, we followed nearly 50 pairs over two breeding
seasons, documented all nesting attempts, quantified nest success, parental
feeding rates, and nest attendance during incubation. Daily nest survival
probability (+ SE) was 0.948 £ 0.005 (n=153 nests). Nest depredation was
the principal cause of nest failure, accounting for 72% of failed attempts.
Mean annual fecundity (+ SE) was 1.16 + 0.10 fledglings per pair (n=95),
with 35% of pairs fledging young. Territory size and habitat composition
influenced parental feeding rates, nest attendance, and nest success. Our data
suggest that this population, given estimated adult survival, has sufficiently
high annual fecundity to sustain a stable population size.

Campbell, K. E., Natural History Museum of Los Angeles County, Los
Angeles, USA, kcampbell@nhm.org

Bochenski, Z. M., Institute of Systematics and Evolution of Animals, Cracow,
Poland, bochenski@isez.pan.krakow.pl

THE FOSSIL OWLS OF RANCHO LA BREA, CALIFORNIA

Rancho La Brea, in the heart of Los Angeles, California, is perhaps the most

famous site in the world for late Pleistocene fossils, including birds. The fossil

avifauna of Rancho La Brea numbers 135 named species, with 21 being

extinct, and others yet to be described. Nine species of owls are present,

three of which are extinct. The most abundant owls were the Burrowing

Owl (230 individuals) and the Barn Owl (210 individuals), followed by two

species of Asio with a combined total of over 160 individuals. The La Brea

Owl, formerly known as Strix brea, has been re-described and placed into

a new genus. Two new pygmy-sized owls, are also present, represented by

multiple specimens. Two of the three extinct species have also been found at

a second fossil locality. In all, almost 800 individual owls are represented, ot

unexpectedly, more predatory owls than scavenging vultures. The owls were

most likely preserved in the asphalt seeps at Rancho La Brea after being killed,

or entrapped, in the act of predation on animals struggling to free themselves

from the asphalt.

Campbell, M., Carelton University, Ottawa, Canada,
campbell. margaret@gmail.com
Francis, C. M., Canadian Wildlife Service Environment Canada, Ottawa,
Canada, Charles.Francis@ec.gc.ca
EVALUATION OF AN UNLINKED ACOUSTIC LOCALIZATION
SYSTEM: MEASURING DISTANCE OF INDIVIDUAL SONGBIRDS
FROM AN OBSERVER DURING A POINT COUNT.

We used a novel acoustic localization system of eight unlinked Global
Positioning System (GPS) synchronized microphones to test if the presence
of an observer alters songbird behaviour during a point count survey. Field
tests of the localization system showed that mean error in position estimates
ranged from 1.80 + 0.35m near the center of the array and 4.19 + 0.52m up
to 75m outside of the array. We compared position estimates of individual
birds 15 min before the arrival of an observer and during the first 5 minutes
of a point count for n=26 locations in regenerating pasture habitats in eastern
Ontario between 1 June and 7 July 2005. There was no change in the number
of individuals or species detected in response to an observer during a point
count. Nor was there any change in the mean singing position of individual
birds, or the onset of singing behaviour in response to an observer. Position
estimation using acoustic localization systems are a significant improvement
on auditory distance estimation methods and could be a powerful tool for
distance sampling programs.



SAN DIEGO, CALIFORNIA, USA
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MOVEMENTS AND HABITAT SELECTION OF BLACK-THROATED
BLUE WARBLERS ON JAMAICAN COFFEE FARMS: IMPLICATIONS
FOR AN ECOSYSTEM SERVICE

Neartic-neotropical warblers deliver an economically significant ecosystem
service to Jamaican coffee farms via the predation of the coffee berry-borer
(Hypothenemus hampei). Because the provisioning of this ecosystem service
depends on mobile insectivores capable of using multiple habitats and
microhabitats, knowledge of bird movements and habitat selection with
respect to physiognomic attributes of coffee habitats and adjacent land use

is pivotal to understanding the service’s spatial dynamics. Using telemetry,
we investigated the movements and habitat selection of 22 black-throated
blue warblers (Dendroica caerulescens) on two coffee farms in western
Jamaica. Birds traveled up to 630 m from the farm perimeter with home
ranges varying from 0.14 to 16.77 ha. 47% of locations (N=719) were

in uncultivated habitat in or adjacent to the farms; 26% were in shade

trees above the coffee layer. A resource selection function demonstrated an
increased likelihood of home range establishment closer to forest/farm edges
and uncultivated vegetation, and selection for areas closer to shade trees. This
implies that birds are most likely to deliver ecosystem services near shade trees
and uncultivated, forested habitats.

Carling, M. D., Cornell University, Ithaca, USA, mdc248@cornell.edu
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ENVIRONMENTAL HETEROGENEITY DOES NOT INFLUENCE

THE STRUCTURE OF THE HYBRID ZONE BETWEEN PASSERINA

CYANEA AND PASSERINA AMOENA

A cadre of hybrid zones between closely related avian species in the eastern
Rocky Mountains / western Great Plains of North America has led researchers
to hypothesize that the ecotone between these two habitat types exerts selective
pressures that maintain, at least in part, the structure of these zones. We tested
this hypothesis by investigating the relationship between the variation in the
the frequency of hybrid individuals within sampling localities and a suite of
environmental variables that encompass the environmental heterogeneity
across the hybrid zone between Passerina cyanea and Passerina amoena. Using
a General Dissimilarity Modeling approach, we found that only 6.4% of the
variation in the frequency of hybrid individuals was explained by environmental
variation. These results are much more compatible with a tension-zone model
wherein the relative fitness of hybrid individuals is determined by genomic
interactions irrespective of the environmental context, than with a model in
which environmental heterogeneity plays an important role in structuring the
Passerina bunting hybrid zone.

Carlisle, J. D., Idaho Bird Observatory/Boise State University, Boise, USA,
jaycarlisle@boisestate.edu
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FLAMMULATED OWL SURVEY RESULTS FROM THREE STUDY

AREAS IN SOUTHERN IDAHO IN 2009 AND FUTURE DIRECTIONS

FOR COORDINATED SURVEYS IN WESTERN NORTH AMERICA

To improve our understanding of Flammulated Owl habitat use and
distribution in Idaho, and to field test a protocol under development by the
Western Working Group of Partners in Flight (WWG-PIF) for a coordinated,
range-wide survey, we conducted standardized, road-based nocturnal surveys
in summer 2009 in three study areas across southern Idaho: the Owyhee
Mountains, the Sawtooth National Forest (NF), and the Caribou-Targhee
NE We used a 10-min survey protocol using call-playback methodology
that consisted of alternating silent listening and playback time periods. The
presence of mature aspen may be an important factor affecting Flammulated
Owl presence in all three study areas; specifically, aspen stands adjacent

to subalpine fir forests supported especially high numbers of owls on the
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Sawtooth NE Generally, more owls were detected early in the summer (mid-
May to mid-June) with detections tailing off in late June and early July;
however, detections on the Sawtooth NF were more consistently high. These
data add important information to our state-level and regional understanding
of this enigmatic species, and will inform planning for range-wide monitoring
to be implemented by WWG-PIE.

Carrero, J. J., San Diego Zoo’s Institute for Conservation Research, San
Diego, USA, jcarrero@sandiegozoo.org

Farabaugh, S. M., San Diego Zoo’s Institute for Conservation Research, San
Diego, USA, sfarabaugh@sandiegozoo.org

Hodges, . A., San Diego Zoo’s Institute for Conservation Research, San
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Booker, M. A., US Navy, San Diego, USA, melissa.booker@navy.mil

USE OF CROSS-FOSTERING TO REAR SALVAGED WILD EGGS OF

SAN CLEMENTE LOGGERHEAD SHRIKES

The endangered San Clemente Loggerhead Shrike (Lanius ludovicianus
mearnsi), endemic to San Clemente Island, CA, has been the subject of a
long-term recovery effort. The San Diego Zoo’s captive breeding program
also rears eggs salvaged from wild nests that were abandoned, predated, or
built in unsafe sites. Usually salvage requires artificial incubation and hand-
rearing producing chicks with significantly lower survival than parent-reared.
In 2009, we developed protocols to cross-foster these eggs under captive
females sitting on clutches of similar age. Since we cannot usually identify
which parent-incubated egg hatched into which chick, we had to also test
whether the cross-fostered chicks could be identified using genetic parental
analysis. Eggs were initially placed in our incubators to determine if they
were fertile and viable, and then transferred to captive nests. Three wild nests
required salvage in 2009, eggs from two clutches were successfully hatched
under captives, and the third was successfully returned to a wild nest after it
was determined that the female, who initially abandoned, had returned to
incubate dummy eggs placed when the clutch was removed.

Caso, M., National Institute of Ecology, Mexico City, Mexico,
casom@ine.gob.mx

Ezcurra, E., UC Mexus, Riversida, USA, exequiel@ucr.edu

MONITORING OF COUPLED ATMOSPHERE-OCEAN SYSTEMS AS

ATOOL FOR THE MANAGEMENT OF COASTAL DRYLANDS

In deserts, rain pulses trigger short periods of high resource abundance which
are the driving force structuring desert ecosystems. These pulses are to a large
extent linked to global atmospheric and oceanic phenomena. To investigate
the effect of oceanographic/atmospheric anomalies (ENSO) on moisture
pulses along the Pacific coast of Mexico drylands, the average Southern
Oscillation Index values were correlated with total annual precipitation for
117 weather stations. The relationship for three separate rainfall signals:
winter-spring, summer monsoon and fall precipitation was also analyzed. The
results showed a distinct but divergent seasonal pattern: El Nifo events tend
to bring increased rainfall in above 22° latitude, but tend to increase aridity
in the ecosystems of the southern tropical Pacific slope. Because these dryland
ecosystems are dependent on rainfall pulses for their renewal, understanding
the complex effect of ocean conditions may be critical for their management
in the future. Monitoring the coupled atmosphere-ocean system may prove to
be important in managing coastal drylands and mitigating the effects of large
scale climatic change in the future.

Chabot, D., McGill University, Ste Anne de Bellevue, Canada, dominique.
chabot@mail. mcgill.ca

Bird, D. M., McGill University, Ste Anne de Bellevue, Canada,
david.bird@mcgill.ca

UNMANNED AERIAL VEHICLES: A BIRD’S-EYE VIEW ON BIRDS

Emerging autonomous unmanned aerial vehicles (UAVs) may have much

to offer to the study and management of birds. For numerous applications
including population surveys, nest sensing, radio tracking, habitat studies
and nuisance bird control, UAVs promise to cut costs, enhance precision,
simplify field work, reduce disturbance and risk, and introduce novel data
collection possibilities. In this study, a basic hand-launched UAV was assessed
as a viable small-scale survey tool. Aerial photographic surveys of migrating
Canada geese (Branta canadensis) and Snow geese (Chen caerulescens) flocks
were conducted with the aircraft and compared with ground-based visual
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surveys to contrast counts and precision. While the low-profile appearance of
Canada geese in addition to camera restrictions compromised their visibility,
Snow geese were highly detectable and counts could be facilitated using
computerized image analysis. The small aircraft can survey larger flocks in

a fraction of the time required to count them from the ground and appears
to cause no disturbance of birds. Overall promising results combined with
rapid ongoing development of UAV technology and markets warrant further
exploration of applications in bird research and management.

Chalfoun, A. D., Wyoming Cooperative Fish & Wildlife Research Unit,
Laramie, USA, achalfou@uwyo.edu
UNDERSTANDING AVIAN-HABITAT RELATIONSHIPS: LESSONS
FROM INTENSIVE STUDY OF A SAGEBRUSH PASSERINE
Identifying the habitat features that represent higher quality via enhanced
fitness s critical for effective management of avian populations. Theory
predicts that evolved habitat preferences should be positively linked to fitness
consequences such as nesting success. However, studies of breeding birds often
report mismatches between habitat preferences and fitness outcomes. I suggest
several alternative explanations for such patterns, derived from comprehensive
study of a sagebrush songbird, the Brewer’s sparrow (Spizella breweri). First,
the inclusion of large suites of potentially intercorrelated variables in habitat
models, especially those that lack relevance to the ecology of the species,
can confound analyses. Intercorrelated variables need to be teased apart via
experiments and/or carefully tested predictions so that the ones actually driving
patterns are discovered. Second, the spatial scale of analysis is critical; particular
resources may be more important at different scales which will also be reflected
in the fitness components affected. Finally, plastic responses to environmental
variation such as nest predation risk can add complexity to baseline avian-
habitat patterns, but nonetheless comprise an important consideration for
assessment of important habitat characteristics.

Cheviron, Z. A., University of California - Los Angeles, Los Angeles, USA,
zcheviron@ucla.edu

Brumfield, R. T., Louisiana State University Museum of Natural Science,
Baton Rouge, USA, brumfld@lsu.edu

Smith, T. B., University of California - Los Angeles, Los Angles , USA,

Storz, J. E, University of Nebraska, Lincoln, USA

GENETICS OF HIGH-ALTITUDE ADAPTATION IN RUFOUS-

COLLARED SPARROWS (ZONOTRICHIA CAPENSIS)

Here we combine population genetic data with protein modeling analyses to test
for adaptive divergence in the gene that encodes the o-subunit of the major adult
hemoglobin isoform (ctA-hemoglobin) in Zonotrichia capensis, a species with an
exceptionally broad altitudinal distribution. We sampled 168 individuals from
17 sampling localities that are distributed along three elevational test transects
and four latitudinal control transects on the west slope of the Peruvian Andes.
We sequenced the entire 0tA-hemoglobin gene in all of the sampled individuals.
Each individual was also genotyped at four nuclear introns and four nuclear
autosomal microsatellites. Two amino acid replacements within exon 2 of the
aA-hemoglobin gene segregate within populations, and the frequency of these
replacements is strongly associated with altitude. a.A-hemoglobin gene flow
estimates along the control transects were 70 times greater than those estimated
along the elevational transects. Gene flow was not similarly reduced for the

other nuclear loci. The severe reduction of altitudinal gene flow in the absence of
similar reductions for putatively neutral loci is consistent with local adaptation of
a-A hemoglobin to different altitudinal environments.

Chiavacci, S. J., Arkansas State University, State University, USA,
scott.chiavacci@smail.astate.edu
Bednarz, J. C., Arkansas State University, State University, USA,
jbednarz@astate.edu
DOCUMENTING NESTING ACTIVITY AND CAUSES OF NESTING
FAILURE IN MISSISSIPPI KITES USING VIDEO RECORDING SYSTEMS
Relatively little information exists regarding causes of nesting failure in
Mississippi Kites (Ictinia mississippiensis), particularly within the Mississippi
River Valley where studies of nesting kites have reported relatively low nest
success rates (18 — 42%) compared to those reported for kites nesting in
the Great Plains (49 — 76%). To determine factors contributing to this low
reproductive success, we located nests within the White River National
Wildlife Refuge, eastern Arkansas, during the 2008 and 2009 breeding
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seasons. We used infrared time lapse video recording systems to document
reproductive success and causes of nesting failures. We located 41 Mississippi
Kite nests, 9 (22%) of which successfully fledged one young. We deployed
cameras at 17 nests and documented eight nesting failure events. Five of

the eight failures were caused by predators; three by black rat snakes (Elaphe
obsoleta) and two by Barred Owls (Strix varia), suggesting that predation
may be a primary cause of nesting failure. In addition, our use of cameras at
kite nests (mean nest height = 27.4 m) demonstrates the effectiveness of this
approach to monitor nesting events of difficult-to-study species.

Chiver, I, York University, Toronto, Canada, ichiver@yorku.ca
Stutchbury, B. J., York University, Toronto, Canada, bstutch@yorku.ca
Morton, E. S., York University, Toronto, Canada, mortone@si.edu
ECOLOGICAL AND SOCIAL FACTORS INFLUENCING THE
TIMING OF NESTING IN A TROPICAL BIRD

Timing of the first clutch varies among individuals within a population,
particularly in tropical species showing less pronounced breeding seasonality.
We examined the ecological and social factors influencing the timing of nesting
of Red-throated ant-tanagers (Habia fuscicauda) in Panama. We studied a
population of ~25 pairs from February through July, 2007- 2009. Our goals
were to determine 1) whether pairs with access to more insect food start nesting
carlier and 2) whether early nesting is associated with higher hatching success.
Secondly, we determined male song initiation date and whether this is related
to Ist egg date. Over the three years, first clutches were initiated within the
first 6 weeks of the breeding season. Females that laid earlier had a diet higher
in insects and lower in fruit (as measured by blood 615N), but hatching
success was not related to 1st egg date. Preliminary data indicate that male
song initiation does not predict their mate’s 1st egg date, and we are currently
investigating the role of song output and testosterone in mating success.

Chua, V., University of Nevada Las Vegas, Las Vegas, USA,
chuav2@unlv.nevada.edu
Smith, B. T., University of Nevada Las Vegas, Las Vegas, USA,
btsmith@unlv.nevada.edu
Spellman, G. M., Black Hills State University, Spearfish, USA,
garthspellman@bhsu.deu
Winker, K., University of Alaska Fairbanks, Fairbanks, USA, flksw@uaf.edu
Klicka, J., University of Nevada Las Vegas, Las Vegas, USA,
klicka@unlv.nevada,edu
PHYLOGEOGRAPHY OF A WIDESPREAD NORTH AMERICAN
WOODPECKER: PICOIDES VILLOSUS
The Hairy Woodpecker (Picoides villosus) is the most geographically
widespread and morphologically variable of all North American woodpeckers.
Both of these features make it a prime candidate for phylogeographic study.
We studied 300 individuals from throughout the species’ range, with 15 of 17
widely recognized subspecies represented. Analysis of mtDNA ND2 sequence
data revealed two shallow but well defined clades. Clade A is comprised
mostly of birds from the Eastern US and Canada; whereas, Clade B represents
Pacific Coast, western montane (US and Mexico), and Central American
populations. Clade A is genetically depauperate, consistent with recent
expansion into much of eastern and northern North America. In contrast,
populations in Clade B are highly structured genetically, suggesting a longer
period of occupation and greater population stability in western and southern
regions. Members of these clades meet and introgress extensively in the Pacific
Northwest, providing a likely explanation for the observed cline in plumage
coloration in this region. Overall, the mtDNA data did a poor job explaining
the dramatic shifts in size and plumage color within this species. Additional
analysis with faster molecular markers is warranted.

Cicero, C., University of California, Berkeley, USA, ccicero@berkeley.edu
Bowie, R., University of California, Berkeley, USA, rauri.bowie@gmail.com
Hanna, Z. R., University of California, Berkeley, USA, kelphanna@gmail.com
Koo, M. S., University of California, Berkeley, USA, mkoo@berkeley.edu
Palida, S., University of California, Berkeley, USA, sakinapalida@gmail.com
PHYLOGEOGRAPHY OF THE SAGE SPARROW (AMPHISPIZA
BELLI): MICROSATELLITE AND GIS ANALYSES

We present results from ongoing studies of three subspecies of Sage Sparrow
(Amphispiza belli) that breed in the continental United States. Previous
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work shows strong differences among subspecies in size, plumage color,
migratory tendency, habitat preference, allozymes, and mitochondrial

DNA. Furthermore, changes in phenotype, mtDNA, and environment
occur sharply where A. b. nevadensis and A. b. canescens contact in Owens
Valley, eastern California. We expanded on earlier studies by analyzing 10
microsatellite loci for 494 individuals from 29 populations, and by using
point locality data from ORNIS (http://ornisnet.org) to model bioclimatic
niches among subspecies and mtDNA haplotypes. Analysis of microsatellite
data using the program Structure resulted in the lowest likelihood score for
k=3 populations, and patterns of genotype-phenotype assignment were fairly
congruent with mtDNA variation. One interesting difference between the
mtDNA and microsatellite results is the apparent greater geographic extent of
A. b. canescens introgression with A. b. belli and A. b. nevadensis when the
genome is considered as a whole. GIS-based analysis revealed environmental
niche differences that are broadly congruent with the current subspecific
designations, molecular evidence and ecology.

Cicero, C., University of California, Berkeley, USA, ccicero@berkeley.edu
Constable, H. B., University of California, Berkeley, USA, hconstable@gmail.com
Peterson, A. T., University of Kansas, Lawrence, USA, town@ku.edu
Wieczorek, J. R., University of California, Berkeley, USA, tuco@berkeley.edu

ORNIS: CURRENT STATUS, RESEARCH USES, AND FUTURE
DIRECTIONS

ORNIS (http://ornisnet.org) is one of several distributed data networks

for vertebrates that have greatly facilitated research on phylogeography and
systematics, species distribution modeling, emerging diseases, impacts of
climate change, and conservation. These networks provide a single portal

for querying masses of data across institutions, and apply standardized
georeferencing methods to localities for spatial analysis. The success of
ORNIS far surpasses what was originally envisioned when funded by the
National Science Foundation in 2004. Initially proposed for 29 institutions,
ORNIS currently contains 45 data providers that serve over 4M specimen/
audio and 50M observational records. Georeferencing, which is in progress,
has used recently developed tools (BioGeomancer, http://www.biogeomancer.
org/) to efficiently and collaboratively assign coordinates to localities, with a
focus on North America. As a next step to secure the future of ORNIS and
the other taxon-based networks (HerpNET, MaNIS, FishNet2), an umbrella
consortium (VertNet, http://vertnet.org) was formed to unite and maintain
these projects, add new members, capitalize on economies of scale, and
develop integrated online technologies. Plans include soliciting additional
community involvement, enhancing the portal, and developing a dynamic
cache for better performance.

Clark, J. A., Fordham University, Bronx, USA, jaclark@fordham.edu
Bricklin, R., Fordham University, Bronx, USA, bricklin@fordham.edu
Farnsworth, A., Cornell University, USA, andrew.farnsworth@gmail.com
TRACKING BIRDS MIGRATING AT NIGHT THROUGH AN
URBAN-RURAL CORRIDOR AND QUANTIFYING THE EFFECTS
OF LIGHT AND NOISE POLLUTION

Many migratory bird species are in serious decline. Understanding how birds
assess and use increasingly large, brightly lit, and noisy cities as they travel
through urban landscapes and encounter tall buildings, towers, and aircraft
is essential to their conservation. However, little is known about how birds
evaluate the obstacles presented by cities during migration, which generally
occurs at night and is confounded by ubiquitous, yet highly variable, light
and noise pollution. We test a novel approach to tracking birds migrating
through an urban-rural corridor and quantifying the effects of light and
noise pollution on such migration. We recorded nocturnal flight calls at
multiple sites along an urban-rural corridor from New York City north and
simultaneously collected data on measures of light and noise. Some studies
suggest that birds are drawn to brightly lit areas and that bird density is
artificially increased in cities. Consistent with these studies, we documented
more nocturnal flight calls in brighter, noisier locations than in nearby
quieter, darker green spaces. These higher calling rates may reflect increased
confusion of birds in noisy urban environments.
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Clarkson, C. E., UVA, Charlottesville, USA, cec2p@virginia.edu

HABITAT CONDITION, PTILOCHRONOLOGY AND
WATERBIRDS: A TALE OF TWO ESTUARIES.

The use of focal species in determining the condition of a habitat is a growing
trend in conservation and management. In coastal-marine environments,
bioindicators have been identified as the most ecologically relevant focal
species for guiding coastal estuary monitoring programs. Colonial waterbirds
have long been used as bioindicators due to their intimate connection with
the hydrologic regime and central place foraging at breeding locations.
Population-level observations are frequently used for monitoring the health
of near-shore habitats utilized by waterbirds, however these data are often
limited to indicating that change has taken place and lend little predictive
power to causality. Individual-level observation may serve as a more useful
tool for identifying the proximate factors leading to population-level
fluctuations. Attributes of the individual that can accurately represent the
threat associated with change are useful bioindicator tools and, when coupled
with population-level data, may serve useful for ecosystem monitoring. I
propose using the relatively novel approach of ptilochronology to determine
the nutritional health of nestling waterbirds in two locations of drastically
different environmental qualities. When coupled with observations of diet,
intestinal parasite-load and nest-site interactions, ptilochronology may
accurately reflect local foraging habitat health and further strengthen the use
of waterbirds as bioindicators of coastal estuary condition.

Cline, M. H., University of Vermont, Burlington, USA, mcline@uvm.edu
Sillett, T. S., Smithsonian Migratory Bird Center, Washington, USA
Rodenhouse, N. L., Wellesley College, Wellesley, USA

Strong, A. M., University of Vermont, Burlington, USA

CORRELATES AND CONSEQUENCES OF BREEDING DISPERSAL
IN THE BLACK-THROATED BLUE WARBLER

Our knowledge of breeding dispersal patterns in migratory songbirds remains
limited, despite decades of ecological work. We analyzed the ecological
causes and consequences of adult dispersal for black-throated blue warblers
(Dendroica caerulescens) breeding at the Hubbard Brook Experimental
Forest, New Hampshire, from 1998 — 2008 (n = 426). Female dispersal
distances (mean = 235 m, SE = 23) were significantly greater than male’s
(mean = 151 m, SE = 11). Dispersal distance was not correlated with age in
females, whereas older males moved less between years than yearling males.
Female dispersal significantly correlated with annual reproductive success:
individuals with low annual fecundity dispersed significantly farther between
years than did individuals with high fecundity. Male dispersal behavior was
most influenced by habitat quality. Males on low-quality territories dispersed
farther between years than males on high-quality territories. Contrary to our
expectations, female fecundity was unrelated to dispersal distance. Males that
moved shorter breeding dispersal distances, however, tended to fledge more
offspring. Our results suggest that the cues and selective pressures that shape
dispersal decisions in D. caerulescens differ by bird sex and age.

Clucas, B., University of Washington, Seattle, USA, baclucas@uw.edu
Marzluff, J. M., University of Washington, Seattle, USA, corvid@uw.edu
COUPLED AVIAN-HUMAN INTERACTIONS IN URBAN AREAS

Contact between humans and other animals can create positive or negative
outcomes and these interactions can be quite numerous in urban areas. In
particular, many avian species appear to have adapted to living in cities among
high densities of humans. Here we explore the relationship between humans
and birds (corvids and small songbirds) in Berlin, Germany by surveying
residents’ attitudes and actions concerning birds and then testing bird
behavior towards humans (flight distances and foraging behavior). We found
that humans vary in their encouraging actions (e.g., feeding) depending on
their age and if they own their home. Furthermore, due to demographic
differences across sites, encouragement of birds was higher in suburban

and outlying areas compared to the city center and in high-rise apartments.
Discouraging actions were not prevalent. Bird behavior did not vary due to
level of encouragement by humans; rather, behavioral responses differed due
to human density and habitat type (e.g., degree of vegetation).
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Coady, C. D., University of Northern British Columbia, Prince George,
Canada, coady@unbc.ca

Dawson, R. D., University of Northern British Columbia, Prince George,
Canada, dawsonr@unbc.ca

SUBADULT PLUMAGE OF YEARLING FEMALE TREE SWALLOWS

MAY SIGNAL FEMALE QUALITY AND MALE REPRODUCTIVE

INVESTMENT.

There is currently much interest in the signaling potential of avian plumage,
and in particular the ultra-violet (UV) component which is invisible to
humans but within the visual space of diurnal birds. Female tree swallows

( Tachycineta bicolor ) entering their first breeding season (yearlings)

display a brown, subadult plumage that is thought to function in reducing
conspecific aggression; however, to date its reflective properties have never
been examined. We measured the spectral reflectance of yearling female
subadult plumage within the avian visible range and found that females with
higher UV-reflectance were in better condition during the breeding season
and raised young that were heavier at fledging. Also, females with longer
wavelength hues and high values of red chroma (i.e. browner) raised young
that were heavier at fledging than those with hues at shorter wavelengths and
lower red chroma. These yearling females were also mated with males that
fed their young more frequently which may suggest that they are assessing
female quality based on the plumage characteristics of yearling females, and
increasing their reproductive effort in response to this assessment.

Cockle, K., University of British Columbia, Vancouver, Canada,
kristinacockle@gmail.com

Martin, K., University of British Columbia, Vancouver, Canada,
kmartin@interchange.ubc.ca

HIGHGRADE LOGGING AND NEST-SITE LIMITATION IN

CAVITY-NESTING BIRDS OF A THREATENED SUBTROPICAL

MOIST FOREST

Highgrade logging is a widespread anthropogenic disturbance that removes
the economically valuable trees in many tropical rainforests, perhaps reducing
cavity availability below a critical threshold for cavity-nesting birds. From
2006 to 2009 we assessed the availability and occupancy of natural cavities
and conducted a BACI nest box addition experiment to determine whether
nest sites were limiting for cavity-nesting birds in primary and logged Atlantic
forest in Argentina. Logged forest had half the basal area and 9 times fewer
cavities, compared to primary forest. Birds occupied only 25% of cavities
overall, but 80% of cavities 55-100 cm deep. The density of breeding pairs
increased in both logged and primary forest after nest box addition. Nest

site availability appears to limit breeding density for at least some species

of secondary cavity-nesters, even in primary forest. Conventional logging
reduces breeding density further by removing key nest sites. We recommend
preserving the largest live trees >100 cm diameter in logged forest and
agricultural areas.

Coe, S. J., University of California, Riverside, Riverside, USA,
sharonicoe@gmail.com

Purcell, K. L., US Forest Service, Pacific Southwest Research Station, Fresno,
USA, kpurcell@fs.fed.us

SPECIES THAT BREED AT MULTIPLE ELEVATIONS: DOES THE

RELATIONSHIP BETWEEN SPRINGTIME TEMPERATURE AND

LAYING DATE VARY AMONG ELEVATIONS?

We examined whether the relationship between pre-laying temperature and
lay initiation date varied across years for populations of passerine species
breeding at different elevations. We analyzed data for Mountain Chickadees
nesting in two forest types (low and middle elevations) and Dusky Flycatchers
nesting in three (low, middle, high). For both species in all forest types, lay
initiation date and May temperatures were negatively associated. Of the
models tested that related regressions of lay initiation date on temperature
at different elevations, the model that assumed that both the slopes and
intercepts of the regressions differed was most supported for both species.
In Mountain Chickadees the higher-elevation population bred at colder
temperatures in years with comparatively cold springs rather than breeding
later in the season when temperatures were greater. The relationship of
middle- versus high-elevation Dusky Flycatchers was the same. However,
comparing Dusky Flycatchers at low- versus middle-elevations, middle
elevation populations bred comparatively later in colder years. Overall,
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populations at lower elevations appear to be under less pressure to initiate
breeding earlier at colder temperatures than those at higher elevations.

Cohen, E. B,, Department of Biological Sciences, University of Southern
Mississippi, Hattiesburg, USA, emLcohen@hotmail.com

Moore, E R., Department of Biological Sciences, University of Southern
Mississippi, Hattiesburg, USA, frank.moore@usm.edu

Fischer, R. A., U.S. Army Engineer Research & Development Center,
Environmental Laboratory (CEERD-EE-E), Vicksburg, USA,
richard.a fischer@usace.army.mil

MOVEMENT ECOLOGY OF RED-EYED VIREOS (VIREOS

OLIVACEUS) DURING SPRING STOPOVER

Migrants have to balance the immediate need to move to access food
resources while having little information about the predation risk from avian
predators attracted to movement. We conducted an experiment to simulate
the arrival of nocturnal migrants at unfamiliar stopover sites and followed
their movement from the initiation of stopover. We translocated red-eyed
vireos (Vireo olivaceus) with varying fuel reserves and released them before
dawn in three habitat types in two sites and followed them continuously
throughout the day. We translocated 49 red-eyed vireos during April and May
of 2007 (n=17) and 2008 (n=32) into hardwood (n=17), mixed (n=15) and
pine habitat (n=17). Arrival energetic condition, time of season, landscape,
habitat type, and minimum daily temperature all influenced initial movement
rate and linear displacement. We also found evidence for temporal variability
in the factors influencing movement during stopover. The mean stopover
period was 2.81 + 1.94 days (n=44) and decreased as energetic condition,
time of season, and minimum daily temperature increased. Our results
suggest that internal state as well as environmental conditions influence
movement decisions during stopover periods.

Conkling, T. J., Texas A&M University, College Station, USA, tconkling@
tamu.edu

Pope, T. L., Texas A&M University, College Station, USA, tlpope@neo.tamu.edu

Smith, K. N., Texas A&M University-Commerce, Commerce, USA,

kathryn84@neo.tamu.edu

AN ANALYSIS OF THE BLACK-CAPPED VIREO NEST PREDATOR

ASSEMBLAGE

Predation is a primary limiting factor of nest success, including for federally
endangered black-capped vireos (Vireo atricapilla) that breed in central and
southwest Texas. However, little information exists about nest predators across
the range of an endangered species, especially on private lands, a primary
focus area for future recovery efforts. In 2008 and 2009, we identified nest
predators across the black-capped vireo range on private properties in Coryell
Co., TX and public properties in Val Verde Co. (2009 only) & Kerr Co., TX.
We used continuous recording digital video cameras with infrared light to
record predation events. We also collected vegetation and concealment data at
each nest. We monitored 114 nests and documented >37 predation events by
>10 predator species. Overall, snake spp. (n=11) and brown-headed cowbirds
(Molothrus ater; n=9) were the most frequent nest predators identified; however,
major predator species varied by location. Vegetation and concealment did
not affect the risk of predation. Our results will further our understanding

of nest predator assemblages on public and private land, leading to increased
effectiveness of future recovery efforts for black-capped vireos.

Conway, C. J., USGS Arizona Coop. Fish & Wildlife Research Unit,
Tucson, USA, cconway@ag.arizona.edu
Conway, M.
Nadeau, C. P
FACTORS INFLUENCING INTRASPECIFIC VARIATION IN THE
DEGREE OF HATCHING ASYNCHRONY IN BURROWING OWLS
The function of hatching asynchrony in birds has been the topic of much
debate. Different species of birds have been categorized as either having
synchronous or asynchronous hatching, whereas variation among individuals
within a species has been relatively ignored. In reality, the degree of hatching
asynchrony is a continuous rather than a discrete trait that can vary among
individuals. Environmental variation is a key component of most hypotheses
proposed to explain the evolution of hatching asynchrony. However, most
studies of HA have focused on brood manipulations and relatively few have
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examined the factors associated with individual variation in the extent of HA.
We monitored burrowing owls (Athene cunicularia) nesting in artificial nest
boxes in the Imperial Valley of California to document variation in laying
chronology, onset of incubation, and degree of hatch asynchrony. We also
examined the factors that influenced the degree of hatching asynchrony.
Laying interval, onset of incubation, and degree of hatching asynchrony all
varied widely among females. Breeding date and clutch size both influenced
the degree of hatching asynchrony in Burrowing Owls.

Cooper, D. S., Cooper Ecological Monitoring, Inc., Los Angeles, USA,
dan@cooperecological.com

Bell, D. A.

USING RAPID ASSESSMENT OF FOREST BIRDS TO COMPARE

CONSERVATION POTENTIAL OF COFFEE FARMS: EXAMPLES

FROM CENTRAL AMERICA

Coffee cultivation coincides with some of the most biologically-rich areas on
earth, forested foothills in the tropics. Providing an incentive for landowners
to preserve a portion of these farms as undisturbed forest - and developing
incentives for consumers to select coffee from these farms - represents

a market-based approach to preventing catastrophic loss of species and
biodiversity here. We compare results of bird surveys from clusters of coffee
farms in three regions of the Pacific foothills of Mexico and Central America
to assess the ability of these properties to retain forest-dependent, endemic
and threatened bird species. Properties in Chiapas (Mexico) supported the
fewest endemic and extinction-prone species, while those in Panama held the
highest numbers of each, collectively supporting 25 endemic bird species. We
highlight the role of farms in Chiapas in maintaining populations of forest-
dependent birds otherwise extirpated from the landscape, and reveal how
consumer demand for boutique coffee is driving land-use practices that are
degrading endemic-rich forests in Chiriqui, Panama.

Courter, J. R., Eastern Kentucky University, Richmond, USA,
jasoncourrer@gmail.com

Ritchison, G., Eastern Kentucky University, Richmond, USA,
gary.ritchison@eku.edu

“CHICK-A-DEE” CALLS OF TUFTED TITMICE CONVEY

INFORMATION ABOUT PREDATOR SIZE AND THREAT

The alarm calls of chickadees (Poecile spp.) are known to convey information
to conspecifics about predator size and degree of threat. Little is known,
however, about the information conveyed by the similar ‘chick-a-dee’ calls of
Tufted Titmice (Baeolophus bicolor). During the winters of 2008 and 2009,
we presented flocks (N = 8) of free-living titmice with mounted specimens of
several raptors that varied in size and degree of threat. Smaller, higher-threat
predators, such as the Eastern Screech-Owl (Megascops asio), elicited longer
mobbing bouts and more D-notes per unit time than larger, lower-threat
predators, such as the Red-tailed Hawk (Buteo jamaicensis). Like chickadees,
Tufted Titmice appear to use their ‘chick-a-dee’ call to provide conspecifics with
information about predator size and degree of threat. Titmice, however, appear
to convey that information by varying the total number of notes given per unit
time rather than the number of notes per call. Compared to chickadees, titmice
also exhibited a greater response to larger raptors, perhaps because their larger
size makes them more vulnerable to predation by such raptors.

Couturier, A. R, Bird Studies Canada, Port Rowan, Canada,
acouturier@bsc-eoc.org

Blancher, P J., Environment Canada, Ottawa, Canada, peter.blancher@ec.gc.ca

MAPPING BIRD CONSERVATION PRIORITIES AT THE

CONTINENTAL LEVEL

Policy-makers and land managers require scientifically rigorous information

at a variety of scales in order to set policy direction and to make prudent

environmental management decisions. Partners in Flight is currently

identifying conservation priorities for landbirds at the scale of the North

American continent. This ‘big picture’ approach is very useful for emphasizing

the interconnectedness of North American avifauna and the importance

of international cooperation to its conservation. Maps are an integral

component of this approach, due to their ability to synthesize large volumes

of information and present it in a simplified form. As part of the Partners

in Flight Species Assessment process, we developed mapping and analysis

techniques capable of handling the several thousand bird species contained
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in NatureServe’s database of bird range maps of the Western Hemisphere.
Key products include maps that depict the overlap of neotropical migrants
with Mexican residents in winter, identify key linkages among countries, and
describe general patterns of avian diversity at the continental scale.

Covino, K. M., Husson University, Bangor, USA, covinok@gmail.com
Jacobs, J. D., Canisius College, Buffalo, USA

Morris, S. R., Canisius College, Buffalo, USA, morriss@canisius.edu

Taylor, P D., Acadia University, Walfville, Canada

DIFFERENCES IN THE ENERGETIC CONDITION OF BLACKPOLL
WARBLERS BY SEASON AND LOCATION

We evaluated the condition of Blackpoll Warblers (Dendroica striata ) during
stopover to investigate possible differences between spring and fall migration
and differences based on coastal proximity. In our initial analysis we used
data from two inland and two coastal stopover sites. During spring blackpolls
had higher average fat scores, average mass, and average condition index than
during fall at all sites (p < 0.001). Additionally, both males and females had a
higher mass and condition index during spring than fall at three of the four
stations. At one inland site however, only males had a higher condition index
during spring (p < 0.05). These results indicate that this pattern of better
condition during spring than fall may be typical of northern stopover sites.

Cox, A. S., University of Missouri, Columbia, USA, coxall@missouri.edu
Kesler, D. C., University of Missouri, Columbia, USA, keslerd@missouri.edu
POST-FLEDGLING MOVEMENTS OF RED-BELLIED
WOODPECKERS IN A FRAGMENTED LANDSCAPE

Natal dispersal may be the key to healthy metapopulations in many resident
avian species, as it is often the only time individuals make substantial
movements from one territory to another. However, little is known about

the temporal, spatial, and social factors affecting dispersal. We investigated
foray and home range movements in post-fledgling Red-bellied Woodpeckers
(Melanerpes carolinus). We radiotagged sixteen woodpecker nestlings between
May and July 2009 in central Missouri and tracked movements away from
natal areas. We tested for the effects of landscape structure and composition
on forays by comparing land cover within movement paths to random paths.
Parents demonstrated brood splitting within three days of fledge. Estimated
natal home range size was 11.6+5.48 Ha (N=7). Juveniles made repeated
forays from the natal area prior to dispersal. Mean foray distance was 0.9 km
(N=17) with a duration range of 54-150 minutes before returning to the
natal territory. Juvenile Red-bellied Woodpeckers followed forested corridors
when moving through fragmented habitats, demonstrating the importance of
habitat connectivity to dispersing juvenile resident birds.

Cox, W. A., Univ. Missouri, Columbia, USA, wacox@mizzou.edu

Thompson, E R., U.S.D.A. Forest Service Northern Research Station,
Columbia, USA, frthompson@fs.fed.us

Faaborg, J. R., Univ. Missouri, Columbia, USA, Faaborg]@missouri.edu

EXPLAINING VARIATION IN NEST SURVIVAL RATES VIA

PREDATOR IDENTIFICATION

Nest survival rates can vary in time and space because of differences in
predator communities and activity. We identified predators (N = 98) at
nests of forest passerines in the Midwest to explore sources of variation in
nest survival among nesting guilds, between nest stages (e.g. incubation and
nestling periods), and for other nest attributes (e.g. nest height) known to
influence predation risk at our study sites. By contrast with shrub nesting
species, Acadian Flycatchers (Empidonax virescens), a sub-canopy nesting
species, did not suffer predation from large mammals (e.g. raccoons)

and tended to have a lower risk of predation from snakes. For all species,
predation risk from raptors during incubation was significantly lower than
during the nestling period, but no other predator guild exhibited a similar
pattern. Predator abundance and activity are important factors that affect
variation in predation rates between species and nest stages. Identifying
predators may help explain other patterns in nest survival as well, can
inform conservation actions, and can contribute to our understanding of the
evolution of life history traits.
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Cunningham, J. B., Dominican University of California, San Rafael, USA,
cunningham@dominican.edu

Azim, S., Dominican University of California, San Rafael, USA,
cunningham@dominican.edu

THE SINGING BEHAVIOR OF THE NEW ZEALAND GREY

WARBLER (GERYGONE IGATA).

This study was undertaken to investigate the previously undescribed

singing behavior of male Grey Warblers. The Grey Warbler is a small New
Zealand song bird that occupies both native as well as non-native forests.

All recordings used in this study were recorded in Kowhai Bush, a native
forest on the east coast of South Island, New Zealand. The recordings, made
1981-1984, were digitized and analyzed using the program RAVEN. Each
male sang two song types. One song type consisted of a series of simple
introductory notes followed by two complex phrases (phrase A and phrase B)
which were alternated until the male stopped singing. The second song type
began with the same introductory phase followed by a much shorter phrase
that was repeated 6-8 times. Evidence suggests that the two song types are
used in different contexts. For each male recorded, song types were highly
stereotyped over several years. All males recorded in Kowhai Bush sang very
similar song types and these song types were structurally different from those
sung in other geographical locations suggesting the presence of dialects.

Curry, R. L., Villanova University, Villanova, USA, robert.curry@villanova.edu
TEMPORAL CHANGES IN MORPHOLOGY ACROSS A SHIFTING
CHICKADEE HYBRID ZONE

Geographically shifting hybrid zones provide excellent opportunities to
investigate the dynamics of interbreeding. I used data spanning a decade
from four southeastern Pennsylvania sites to examine the degree to which
morphology has shifted in concert with genetic changes among hybridizing
Carolina Chickadees ( Poecile carolinensis) and Black-capped Chickadees

(P atricapillus). Field study and genetic analyses have shown that to date
Carolina and Black-capped chickadees occur exclusively at Great Marsh and
Tuscarora State Park respectively (80 km apart). Size and shape of breeders

at geographically interjacent Nolde Forest have changed from intermediate,
but variable, values to averages that have become indistinguishable from
those of Carolina Chickadees at Great Marsh, although the Nolde population
continues to consist predominantly of hybrids. Morphology of resident
chickadees at Hawk Mountain overlaps with that of Black-capped Chickadees
at Tuscarora, but shifts toward Carolina measurements at Hawk Mountain
are evident, coincident with increases in the percentage of hybrids in that
population. Causes of the northward shift of this hybrid zone remain
undetermined and genetic structure is complex, but morphological evidence
supports clear and rapid movement.

Dahlin, C. R., New Mexico State University, Las Cruces, USA,
crdahlin@nmsu.edu

Wright, T. E, New Mexico State University, Las Cruces, USA, wright@nmsu.edu

PAIR DUETS ARE A COOPERATIVE ENDEAVOR IN YELLOW-

NAPED AMAZONS

Duets are coordinated signals typically given by a mated pair. Two primary
functions hypothesized for duets are: 1. Duetters cooperate for the same
shared goals, as in resource defense, or 2. Duets are conflict-based, as in
mate-guarding. Yellow-naped amazons (Amazona auropalliata) duet with
their mates on nesting territories in what we hypothesize is cooperative
territory defense. We examined duet function via a playback experiment that
contrasted pair responses to three treatments: I. standard duets (male and
female calls), II. Female monets (female calls only) and III. Male monets
(male calls only). We predicted that if duets had a conflict-based function
then individual members of the pair would respond most aggressively to
same-sex monets (ex. male responds more to male monets). In contrast, we
predicted that if duets had a cooperative territory defense function then both
pair members would respond the same to all treatments, or respond more to
duet treatments. Pairs responded to playbacks by approaching the speakers
and giving growls (an aggressive call type), and there were no differences
among treatments. These results are consistent with a cooperative function.
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Dakin, R., Queen’s University, Kingston, Canada, 2rd@queensu.ca
Montgomerie, R., Queen’s University, Kingston, Canada, mont@queensu.ca
THE PEACOCK’S IRIDESCENT EYESPOTS: MALE ORIENTATION
DURING COURTSHIP INFLUENCES FEMALE CHOICE.

The brilliantly-colored iridescent train of the peacock is a remarkably complex
sexual signal. We previously showed that displaying peacocks orient their
erect trains at about 45° to the right of the sun’s azimuth when courting
females, and that they attempt to manipulate the position of female observers.
Here, we investigate female choice for male plumage colors seen by females

at this display orientation. We show that peacocks with brighter eyespot
iridescence, illuminated at 45° to the feather surface, mate with more females.
Together with an experiment where we manipulated eyespot colors, this
finding suggests that females prefer males with brighter iridescent eyespots.
We also test several hypotheses for the function of the 45° orientation using
models of peafowl color perception, and show that it maximizes the contrast
that females perceive between adjacent color patches in the eyespot. Thus,
peacock courtship displays maximize the impact of a sexual signal in a way
that influences female choice. Our results underscore the importance of
considering presentation behavior, in addition to trait measurements and
perceptual models, in the study of sexual signals.

D’Alba, L., University of Akron, Akron, USA, liliana@uakron.edu
Shawkey, M. D., University of Akron, Akron, USA, shawkey@uakron.edu
Oborn, A., University of Akron, Akron, USA, amo12@uakron.edu
MOISTURE REDUCTION AS A MECHANISM FOR THE
ANTIMICROBIAL EFFECTS OF AVIAN INCUBATION

Microbial infection of eggs is a major source of mortality for embryos of
many oviparous organisms, and water is essential for microbial growth and
penetration into the egg contents. Recent studies have shown that incubation
dramatically lowers bacterial load on shells; however, the mechanism for

this inhibition is unknown. We hypothesized that the inhibitory effects of
incubation are achieved through reduction of moisture on egg surfaces. We
experimentally tested this hypothesis in two ways. First, we placed the first-
and second-laid eggs of tree swallow clutches in unincubated holding nests
with either ambient or increased moisture for five days, and then returned
them to their original nest for incubation. Eggs in wet nests had higher
bacterial growth on shells than eggs in ambient nests, and both had higher
growth than naturally partially incubated controls. Second, we measured
water loss of wet artificial eggs subjected to natural incubation. We found that
incubated eggs lost almost three times as much water as unincubated artificial
eggs. Together these findings suggest that moisture reduction is a critical
component of the antimicrobial effects of incubation.

D’Astous, E., Universite de Moncton, Moncton, Canada,
eed0718@umoncton.ca

Mackay, A., Universite de Moncton, Moncton, Canada, eam8965@umoncton.ca

Poulin, J., Genivar, Baie-Comeau, Canada, jean.francois.poulin@genivar.com

Villard, M., Université de Moncton, Moncton, Canada,
marc-andre.villard@umoncton.ca

PARTIAL HARVESTING AND ITS EFFECTS ON DENSITY,

PRODUCTIVITY AND FOOD PROVISIONING IN THE BROWN

CREEPER (CERTHIA AMERICANA)

Many species show a numerical or behavioural response to forest harvesting,
even at moderate intensity. The Brown Creeper is among the songbird species
most sensitive to partial harvesting in North America. We have studied its
response experimental single-tree selection (30-40% basal area removal) by
comparing nest density, productivity, food provisioning at the nests, and
predator abundance between treatments and controls. Nest density was 35%
lower in treated sites, whereas productivity (number of young fledged) was
nearly two times lower. Preliminary data show that the number of feeding
trips per unit time is lower in treatment plots than in controls owing to the
lower density of large-diameter trees. Invertebrate biomass/m? of bark did not
appear to vary according to treatment. There was no apparent treatment effect
on the abundance of potential nest predators (squirrels and chipmunks).
However, fledging success was clearly linked with the abundance of predators.
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Dawson, R. D., University of Northern British Columbia, Prince George,
Canada, dawsonr@unbc.ca

van Oort, H., Cooper, Beauchesne and Associates, Ltd., Revelstoke, Canada

Fairhurst, G. D., University of Saskatchewan, Saskatoon, Canada

Bortolotti, G. R., Unviversity of Saskatchewan, Saskatoon, Canada

STRESS LEVELS AND CAROTENOID ORAMENTATION IN

COMMON REDPOLLS

Indicator models of sexual selection suggest that ornamental traits,

such as brilliant plumage, reliably signal quality because they are often
condition dependent and costly to produce. We investigated relationships
between carotenoid-dependent plumage in Common Redpolls (Carduelis
flammea) and various measures of quality and condition, including level of
corticosterone in feathers. Signal intensity was estimated using a composite
measure of hue, saturation and size of red patches on the breast and rump.
After controlling for sex, birds with lower levels of corticosterone were in
significantly better body condition. Among females and young males there
was no relationship between red signals and levels of feather corticosterone;
however, levels of feather corticosterone in adult males increased significantly
with the degree of expression of red signals. We found that adult males, which
had the largest red signals, had significantly lower corticosterone levels than
females. We interpret these findings in light of the stress of social dominance
and sexual selection theory.

Dearborn, D. C., Bucknell University, Lewisburg, USA, don.dearborn@
bucknell.edu

Mantush, A. M., Bucknell University, Lewisburg, USA, amm029@bucknell.edu

Juola, E A., University of Miami, Coral Gables, USA, frans@bio.miami.edu

INBREEDING AND IMMUNE FUNCTION IN GREAT FRIGATEBIRDS

Inbreeding depression is a widely documented phenomenon that can

affect growth, survival, and reproduction. Although inbreeding can lead to
homozygosity at genes of the major histocompatibility complex, relatively
little is know about how often inbreeding actually causes reduced immune
function in wild animals. As an indirect measure of inbreeding in the great
frigatebird (Fregata minor), a long-lived species for which pedigree data are
not available, we used 12 microsatellite loci to measure genetic similarity
between parents, mean heterozygosity of nestlings, and mean size difference
between alleles of nestlings. To assess the immune function of nestlings, we
measured the swelling response to PHA injection, the capacity of natural
antibodies to agglutinate rabbit erythrocytes, and the capacity of adaptive
antibodies to agglutinate sheep erythrocytes after an initial exposure. Analyses
show no relationship between inbreeding and these measures of immune
function. In-progress analyses are examining inbreeding in relation to the
ability of plasma to kill an unfamiliar strain of non-pathogenic E. coli and in
relation to measures of nestling growth and nestling parasite load.

Decker, K. L., University of Arizona, Tucson, USA, kariedecker@gmail.com
Conway, C. J., USGS AZ Coop Fish and Wildlife Research Unit, Tucson,
USA, cconway@ag.arizona.edu
SEASONAL DECLINE IN CLUTCH SIZE: A TEST OF SIX
ALTERNATIVE HYPOTHESES
SEASONAL DECLINES IN CLUTCH SIZE: A TEST OF SIX
ALTERNATIVE HYPOTHESES. K.L. Decker and C.J. Conway, USGS
Arizona Cooperative Fish and Wildlife Research Unit, University of
Arizona, USA. Seasonal declines in clutch size are common in birds, but
the mechanisms underlying this pattern remain largely unknown despite
extensive research on the subject. We simultaneously tested six hypotheses
proposed to explain declines in clutch size throughout the breeding season:
female age, nest predation (a fixed response), nest predation (a plastic
response), female condition, food for egg production, and food for young,
We used a combination of experimental and observational tests and found
support for 3 of these mechanistic hypotheses. Seasonal change in the average
age of breeding females, seasonal decline in the availability of food for
nestlings, and a plastic response by females to reduce clutch size in re-nests
after a depredation event all appear to contribute to the observed seasonal
declines in avian clutch size. Our results highlight the importance of testing
multiple hypotheses simultaneously to elucidate the ecological processes
underlying commonly observed patterns in life-history traits.
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Demarest, D. W., U.S Fish & Wildlife Service, Atlanta, USA,
dean_demarest@fws.gov

Gustafson, M., TX Parks & Wildlife, Rio Grande Joint Venture, Mission,
USA, mary.gustafson@tpwd.state.tx.us

Vidal, R. M., Pronatura Sur / Pronatura Programa Nacional de Aves, San
Cristobal de las Casas, Mexico, rosavidal@pronatura-sur.org

Beardmore, C. J., U.S. Fish & Wildlife Service, Sonoran Joint Venture,
Phoenix, USA, carol_beardmore@fws.gov

BUILDING INTERNATIONAL CAPACITY FOR BIRD CONSERVATION

IN MEXICO - THE POWER OF REGIONAL PARTNERSHIPS

Effectively addressing many of the highest North American bird conservation
priorities will require focused international attention on ecological and
socio-political factors influencing birds and their habitats in Mexico.

Several relatively new international collaborations are helping improve the
capacity for bird conservation in Mexico by coordinating efforts of partner
organizations, leveraging and directing resources towards common goals,
promoting awareness and political support, and advancing partnership
approaches modeled after successful efforts elsewhere in North America.

At the heart of these collaborations is the acknowledgement that successful
conservation of North American avifauna must be grounded in principles

of full life-cycle stewardship, and must address species sustainability issues at
landscape scales. While there is an emphasis on building functional capacity
within Mexico to better address long-term bird conservation challenges,

this is a tenuous goal as most of these initiatives are only just becoming
established. Success and expansion of these initiatives, and the ultimate
conservation of birds in Mexico demands sustained commitment and support
from international partners.

Deppe, J. L., Illinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, deppe@illinois.edu

Ward, M. P, lllinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, mpward@illinois.edu

Diehl, R. H., Univ. of Southern Mississippi, Hattiesburg, USA,
Robert.Diehl@usm.edu

Smolinsky, J. A., Univ. of Southern Mississippi, Hattiesburg, USA,
jacs3@optonline.net

Celis-Murillo, A., Illinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, celismul @illinois.edu

Enstrom, D. A., Illinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, denstrom@illinois.edu

Beveroth, T. A., Illinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, beveroth@illinois.edu

Raim, A., Illinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, araim@uiuc.edu

Paxton, E. H., USGS Southwest Biological Science Center, Flagstaff, USA,
chpaxton@gmail.com

Delaney, D. K., Construction and Engineering Research Laboratory,
Champaign, USA

Cochran, W. W, Illinois Natural History Survey, Univ. of Illinois at Urbana-
Champaign, Champaign, USA, william.cochran@att.net

TRACKING FALL TRANS-GULF MIGRATION OF SONGBIRDS VIA

AUTOMATED RADIO-TELEMETRY

Many fundamental questions regarding how small migratory birds traverse

geographic barriers remain unanswered. We radio-tagged 22 Swainson’s

Thrushes, 25 Gray Catbirds, and 9 Red-eyed Vireos in Alabama during fall

2009. In the first three weeks of monitoring, we have successfully tracked

three thrushes from Alabama to the Yucatan Peninsula using three Automated

Radio-telemetry Units (ARUs) in southern Alabama and seven ARUs along

the northern extent of the peninsula. Flight durations ranged from 22-29

hrs (mean=24.8); birds left Alabama between 18:00-19:30 hrs and arrived

at the peninsula between 16:00-24:00 hrs. Thrushes arriving in the Yucatan

Peninsula departed Alabama in a range of directions (162-214 degrees), and

an individual following a “western” route across the gulf had the longest

flight. For birds departing in the direction of their arrival location, ground

speed was 44.1km/hr. Arrival locations in the peninsula were 173-182 degrees

from their origin, suggesting that birds’ true arrival locations on the other

side of the gulf can be quite different than predicted from their departure

directions, likely due to wind conditions. These results offer valuable insight

into understanding trans-gulf flights.
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DeSante, D. F., The Institute for Bird Populations, Point Reyes Station,
USA, ddesante@birdpop.org

Saracco, J. E, The Institute for Bird Populations, Point Reyes Station, USA,
jsaracco@birdpop.org

FIRST-YEAR SURVIVAL IS AN IMPORTANT DRIVER OF

POPULATION DECLINES IN MIGRATORY LANDBIRDS

We assessed the importance of productivity, recruitment, and adult
survival in driving BCR-scale spatial variation in MAPS population

trends for 28 species of Nearctic-Neotropical migratory landbirds. We
estimated trends (time-constant lambda), adult apparent survival rates, and
recruitment rates from capture-recapture models; and indexed productivity
from constant-effort capture data. Productivity was important in driving
recruitment and trend for just 9 species, while recruitment was important
in driving trends for 25 species, implicating the major importance of
first-year survival. Adult survival was important in driving trends for 10
species. Species for which first-year survival was important tended to have
declining trends, species for which adult survival was important tended

to have stable trends, and species for which productivity was important
tended to have positive trends. These results indicate that enhancing
survival (especially first-year survival) will be important for slowing
declines and stabilizing populations, while enhancing productivity may

be necessary to recover populations whose declines have been arrested.

We conclude that identifying relationships between vital rates and winter
habitat and weather will be critical for migratory bird conservation.

Desmond, M. J., New Mexico State University, Las Cruces, USA,
mdesmond@nmsu.edu

Mendez-Gonzalez, C., New Mexico State University, Las Cruces, USA,
cesar.mendez@tpwd.state. tx.us

Abbott, L. B., New Mexico State University, Las Cruces, USA,
labbott@nmsu.edu

RESPONSE OF WINTER SPARROWS TO A SEED MANIPULATION

EXPERIMENT

Seed abundance and diversity likely plays a large role in winter avian
community composition and site selection. We tested the hypothesis that
avian abundance and community composition would be influenced by the
abundance and diversity of seed within open and shrub encroached grasslands
in New Mexico. Our experiment was designed with four treatments (A,

B, D, E) and two variables: seed diversity and seed amount, and a control.
Treatment A was a five seed mixture applied at a rate of 20 kg- ha-1.
Treatment B was the same mixture at a rate of 40 kg- ha-1. Treatment D was
20 kg: ha-1 of sand dropseed. Treatment E was 40 kg ha-1 of sand dropseed.
In open grasslands, birds exhibited a strong response to seed abundance and
diversity with the highest avian abundance on plots with the most seed.

In shrub encroached grasslands, the relationship was less clear and avian
response was not related to seed abundance or diversity. Avian community
composition was similar between years within grassland types but was more
diverse in the shrub encroached grasslands.

DeVault, T. L., U.S. Department of Agriculture, National Wildlife Research
Center, Sandusky, USA, Travis.L.DeVault@aphis.usda.gov

A REVIEW OF ECOSYSTEM SERVICES PROVIDED BY

SCAVENGING BIRDS

Carrion use by birds is more prevalent than generally assumed, and, rather
than a curiosity of behavior, is a key ecological process with important
implications for ecosystem services. By rapidly consuming animal carcasses
produced in various habitats, scavenging birds limit the spread of diseases
and help regulate populations of mesocarnivores and commensal rodents.
Although Old-World and New-World vultures are best adapted to use
carrion, other avian taxa also scavenge to some extent. The costs and benefits
associated with carrion use have influenced the evolution of scavenging
behaviors in birds, resulting in a continuum of facultative scavengers that
use carrion to varying degrees. Although the recent rapid decline in Indian
vultures resulted in obviously detrimental ecosystem-wide phenomena (i.e.,
population explosions in dogs and rats), ecological relationships between
avian scavengers, mammalian scavengers, decomposers, and carrion
availability and abundance are poorly studied overall. A deeper understanding
of carrion use by birds will improve our knowledge of many ecosystem
processes, including those benefiting humans.
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DYNAMICS OF MYCOPLASMAL CONJUNCTIVITIS IN HOUSE
FINCHES
The epidemic of mycoplasmal conjunctivitis caused by a novel strain of
Mycoplasma gallisepticum (MG) began in 1994 in eastern North America and
caused a considerable reduction in eastern House Finch Carpodacus mexicanus
abundance. The pathogen spread westward and has now reached southern
California. Among native house finches in western North America disease
prevalence is lower than in eastern populations and the impact on house finch
numbers seems to be minor. Using a common garden experiment we tested
two hypotheses to explain the different impact of the epidemic in east and west:
(1) native western House Finches are genetically more variable and therefore
on average more immunocompetent than the genetically bottle-necked eastern
populations; (2) MG has evolved lower virulence as it spread into the west.
Although western house finches are genetically more variable than eastern birds
they responded similarly to MG infection. The original eastern MG isolate
impacted house finches more severely than a western isolate. The differences
in the epidemic characteristics are probably mainly caused by changes in MG
virulence as it evolved temporally and geographically

Dias, N. W., Cape Romain Bird Observatory, McClellanville, USA,
crbo@dmzs.com

WINTER FORAGING ECOLOGY OF RUSTY BLACKBIRDS IN THE

SOUTH CAROLINA COASTAL PLAIN

I studied the foraging ecology of Rusty Blackbirds (Euphagus carolinus)
during three winters, 2006-2009, in the coastal plain of South Carolina

as part of a longer-term project to assess foraging and roosting behavior,
habitat characteristics, diet, and hydrological preferences. While sufficient
data for meaningful quantitative analysis has not been gathered thus far, I
have observed and documented previously undescribed foraging techniques
and food items. Such observations include multiple-site verification of Rusty
Blackbirds: feeding upon free-swimming moquitofish (Gambusia spp.),
feeding upon earthworms on flooded lawns after rain events, plunge-diving
for minnows (videotape obtained), feeding upon standing corn in flooded
waterfowl impoundments, feeding upon dried sugarberries (Celtis laevigata),
feeding upon Chinese tallow (7riadica sebifera) berries, and feeding upon
small fish and aquatic invertebrates in recently drained impoundments.
Results to date indicate that Rusty Blackbirds in the South Carolina Coastal
Plain feed upon vertebrate prey (principally small fish) more than previously
suspected, are moderately frugivorous in winter, benefit from fluctuating
water levels in wooded wetlands and impounded wetlands, and benefit from
certain human activities that produce crushed acorns, pecans and other nus.

Docherty, T. D., Institute for Wildlife Studies, San Diego, USA,
docherty@iws.org

Bridges, A. S., Institute for Wildlife Studies, San Diego, USA,
bridges@iws.org
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Hudgens, B., Institute for Wildlife Studies, Arcata, USA, hudgens@iws.org

Booker, M. A., United States Navy, San Diego, USA, melissa.booker@navy.mil

SURVIVAL OF JUVENILE SAN CLEMENTE SAGE SPARROWS ON

SAN CLEMENTE ISLAND, CALIFORNIA.

The San Clemente Sage Sparrow (Amphispiza belli clementeae) is a federally
threatened subspecies endemic to San Clemente Island, California. Critically
low population levels were attributed to habitat degradation and predation
by non-native mammals. A recent population viability analysis suggested
that low juvenile survival and increased drought frequency could result in
risk of extinction approaching 99% over 50 years. During the summer of
2009, we conducted the first year of radio telemetry to directly investigate

if low survivorship estimates based on mark-resight data were accurate.
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We attached 60 transmitters to juvenile Sage Sparrows, monitored them
for 1,043 transmitter days, and documented 6 confirmed mortalities. All
mortalities were attributed to predation. Predators included American
Kestrels (Falco sparverius), black rats (Rattus rattus), and the endangered
San Clemente Loggerhead Shrike (Lanius ludovicianus mearnsi). When
extrapolated over a year, we found that estimates of annual juvenile survival
from known-fate data were low (12%) and supportive of survival estimates
from 2003-2008 mark-resight data (11%). These findings will assist us in
understanding the population and developing plans to recover the species.

Dodge, M., San Francisco State University, San Francisco, USA,
faenya@gmail.com

Sehgal, R., San Francisco State University, San Francisco, USA, sehgal@sfsu.edu

HOST SPECIFICITY OF BLOOD PARASITES IN AFRICAN BIRDS

Parasites and their hosts are in a constant state of evolution, and often

they evolve in response to each other. We examined the host colonizing
strategies of avian malaria (Plasmodium) lineages to determine whether
specialist lineages, which infect just one species of bird, differ in their rates

of parasitemia from generalist lineages, which infect many different avian
species. Real time PCR experiments quantified the number of parasites

in blood samples from olive sunbirds (Nectarinia olivacea) of west Africa.
Understanding the colonization strategies employed by different malaria
lineages will help us to predict the behavior of parasites within their hosts and
to identify future routes of transmission across species lines.

Dohms, K. M., University of Lethbridge, Lethbridge, Canada,
kim.dohms@uleth.ca

Burg, T. M., University of Lethbridge, Lethbridge, Canada, theresa.burg@uleth.ca

PHYLOGEOGRAPHY OF GRAY JAYS: UNCOVERING PATTERNS

OF POST-GLACIAL AND BARRIER-MEDIATED DISPERSAL

Gray Jays (Perisoreus canadensis) have the most extensive distribution of any jay in
North America, ranging throughout coniferous and mixed coniferous-deciduous
forests from Alaska through Newfoundland and south to New Mexico. We

have limited knowledge of patterns of Gray Jay post-glacial dispersal nor do

we understand how barriers such as mountains and large water bodies affect

the species’ current population structure. Our study uses genetic markers to
elucidate range-wide patterns of genetic variation. We collected blood and tissue
samples at locations across North America, in historically ice free (e.g. Alaska)
and glacier covered (e.g. Quebec) areas as well as on both sides of purported
barriers to dispersal (e.g. Rocky Mountains). Using a 1 kb sequence from the
mitochondrial DNA control region, we assessed population structure in this high
latitude resident species. Preliminary analyses suggest that Gray Jay populations
are highly divergent and several genetic breaks correspond to physical barriers.
Understanding historical dispersal patterns may help us to predict contemporary
dispersal of this species in response to shifting habitats caused by climate change
and other anthropogenic processes.

Dohms, K. M., University of Lethbridge, Lethbridge, Canada,
kim.dohms@uleth.ca
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Brigham, R. M., University of Regina, Regina, Canada,
mark.brigham@uregina.ca

SPRAGUE’S PIPIT NESTLING PROVISIONING RATES IN PLANTED

AND NATIVE GRASSLANDS: IMPLICATIONS FOR HABITAT

CONSERVATION

For passerines, it is in both parents’ and nestlings’ best interest for adults to
provide food in a manner that maximizes growth and minimizes time spent in
the nest. Little is known about parental care by Sprague’s Pipit (Anthus spragueii)
or how provisioning might be affected by habitat quality. We quantified and
compared provisioning rates in native and planted grassland habitats near Last
Mountain Lake, Saskatchewan. In 2006-7, we recorded 1,154 hrs of video
footage at eight nests in planted grassland and seven in native grassland. We
used mixed models to compare provisioning rates between habitats and assess
how rates were affected by nestling age, precipitation, temperature, and julian
date. In 2006, provisioning rates at early-season nests were positively affected
by age and negatively affected by low temperatures and heavy precipitation.

In 2007, provisioning rates were positively affected by age and not affected

by other factors. Our results suggest that planted grasslands can offer suitable
habitat for Sprague’s Pipit in this region.
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USING STABLE ISOTOPE TECHNOLOGY TO PREDICT ORIGINS
OF MIGRATING AND DISPERSING RED-TAILED HAWKS

We Df) can be useddinvestigated whether feather stable hydrogen isotopes
(to estimate the origin of red-tailed hawks (Buteo jamaicensis) captured at
migration monitoring sites in the western United States. We also compared
stable hydrogen isotope signatures of known breeding or natal Df signature
for birds outfitted with satellitedareas with the telemetry units as well as

for a recaptured bird banded as a nestling. Predicted origins frequently were
both to the north and south of migration monitoring stations and covered
large geographic areas. The Df of the satellite telemetry individuals and the
recaptured nestlingd did not correspond to predicted signatures in most
cases. Identifiable migration patterns existed only at one of five sites where
individuals from lower latitude migrated through earlier than individuals
from higher latitude and during one season when females migrated through
later than males, although small sample sizes may have been a factor at the
other sites. The broad possible source areas for migrating red-tailed hawks in
the fall rendered this technique ineffective for determining breeding locations
or natal origins using our procedures.
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SEASONAL INTERACTIONS IN MIGRATORY SONGBIRDS:
ASSESSING THE STRENGTH OF CARRY-OVER EFFECTS IN THE
YELLOW WARBLER (DENDROICA PETCHIA; AESTIVA GROUP)

Winter to breeding season carry-over effects have been measured in three
passerine species. We tested the hypothesis that reproductive performance in
a common migratory songbird on the Western flyway, the Yellow warbler,
would be indirectly affected by the location and quality of habitat this species
used over winter. Feather samples, arrival dates and breeding productivity
were collected for 72 males and 58 females breeding in Revelstoke, B.C.,
Canada. Winter location and habitat quality was inferred from the stable

H and C signatures of feathers grown on the wintering grounds. We found
winter location influenced date of arrival for young females and habitat
quality influenced the date of arrival in older females, no such effects were
detected in males. Arrival dates had stronger impact on breeding success in
young versus older females. Our results provide evidence for carry over effects,
mediated through wintering location and habitat quality, within the western
lineage of Yellow warblers.
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INTERACTIONS BETWEEN LOGGING AND FIRE AND THEIR

EFFECTS ON THE DYNAMICS OF A KEYSTONE PRIMARY

EXCAVATOR IN THE EASTERN BOREAL FOREST OF NORTH

AMERICA

The black-backed woodpecker (Picoides arcticus) is considered a fire specialist
throughout its breeding range. Given its high abundance in recent burns,

it has been hypothesized that these habitats may be source habitats for this
primary excavator. We conducted a 3-year post-fire study in high-severity
burned black spruce forests that varied in pre-fire age in central Quebec,
Canada. Our objectives were (1) to evaluate the occupancy and reproductive
success of black-backed woodpeckers and (2) to examine factors involved

in the selection of cavity snags and nest site selection. Pre-fire forest cover
conditions were an important component of the quality of black-backed
woodpecker’s nesting habitat. Reproductive success was higher in areas with
high proportions of burned late-seral forests than in areas dominated by
burned early-seral stages. Burned forests likely functioned as source habitats
for the first two years following fire, although this status varied with pre-fire
forest age. Post-fire forests may thus significantly contribute to black-backed
woodpeckers population levels. Current forest management which reduces
late-seral forest cover can affect, however, the quality of post-fire habitats
important to the black-backed woodpecker and other cavity users.
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HABITAT SELECTION BY NESTING WILLIAMSON’S SAPSUCKERS

IN SOUTHERN BRITISH COLUMBIA

The Williamson’s sapsucker is a medium-sized migratory woodpecker that
breeds in mixed conifer forests of western North America. Within Canada,
the breeding range of Williamson’s sapsucker is restricted to the southern
interior of British Columbia, and the species is currently listed on Schedule
1 of the Species at Risk Act as “Endangered”. We conducted a resource
selection analysis to determine the habitat features that best explain the
probability of occurrence of Williamson’s sapsucker nests in two geographic
regions within its presently defined area of occupancy. Probability of nest
occurrence was strongly tied to densities of potential nest trees, which were
older-aged trembling aspen and ponderosa pine in the Western Region, and
open forests with large (diameter-at-breast-height >57.5 cm) western larch
in the Okanagan-East Kootenay Region. Our results can be used to guide
identification and protection of critical habitat as required by the Species at
Risk Act in Canada. In particular, management should focus on protection
of aspen stands within proximity to ponderosa pine forests, and on the
maintenance and recruitment of a veteran layer of western larch trees.
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ESTIMATING SPECIES DETECTION PROBABILITIES IN THE
SOUTH DAKOTA BREEDING BIRD ATLAS.
Breeding Bird Atlases (BBA) aim to map breeding bird distributions by
collecting ‘presence-absence’ data on 9 sq. mi. survey blocks. However the
possibility of ‘false absences’ (species present but not observed) confounds
interpretation of distribution maps. To quantify this uncertainty, we
estimated species detection probabilities using occupancy modeling for the
South Dakota BBA. In 2009 we made three survey visits, each conducted
for four hours along the same route at the same time of day, to each of 43
atlas blocks. Median detection probability for the 82 species analyzed was
0.63 and detection probabilities for 75% of the species w