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Presidential Address

PL1.01
A top predator’s adaptation to surviving on a small island 
– the story of Lanyu Scops Owl (Otus elegans botelensis)

Lucia Liu Severinghaus
Biodiversity Research Center, Academia Sinica, Taipei, Taiwan

Ryukyu Scops Owl (Otus elegans) is a top predator on small 
islands in western Pacific, with no known immigration/ emi-
gration among islands . Focusing on the population on Lanyu, 
Taiwan, my 25-year study examined its use of food resources, 
its mortality and survival, inter- and intra-specific competi-
tion, and reproduction . Lanyu Scops owl (O. e. botelensis) is 
largely insectivorous, with males and females using slightly 
different forest strata . There is no known predator on adults, 
while snakes and rodents could prey on eggs/nestlings . 
It does not maintain foraging territories . Suitable nesting 
cavities are limited, and subject to damage by typhoons and 
tropical rain storms . Intra-specific competition for breed-
ing opportunity is severe . To obtain a good breeding site 
drives the seasonal distribution of this species . Successful 
breeders tend to forego seasonal local migration to remain 
in breeding habitat year round . Both pair bond and tenure 
over specific cavities are short . There is no inbreeding and 
extremely low extra-pair fertilization . The breeding success of 
an owl did not seem to increase the success of its offspring . 
This study demonstrates how a small island population 
adapted to rich food resources, no predation, but limited 
breeding opportunities . 

Plenary Abstracts

PL2.01
Social ecology of wild tits: from individuals to population 
consequences and back again

Ben C . Sheldon
Edward Grey Institute, Department of Zoology, University of Oxford, 
Oxford, United Kingdom

A central aim of evolutionary ecology, pursued with some 
success by ornithologists, has been to understand the causes 
of individual variation within populations, particularly in 
behavioural and life-history characters . However, all indi-
viduals comprise part of a population, in a social sense as 
well as a statistical sense . The role of interactions between 
individuals in generating population-wide processes of 
relevance to individual phenotypes is a crucial extra causal 
component of variation . In this lecture, I will describe work 
over the past decade by my research group which sought to 
establish simple ways to quantify the large-scale population-
level structure of social interactions among wintering tits 

(Paridae), using social network approaches . I will then de-
scribe how we used this empirical framework to understand 
how the social network structure responds to perturbations 
from environmental influences of different kinds . I then 
describe how we used social network approaches to under-
stand how information spreads and can become established 
in the form of local traditions within populations . Finally, I 
return to the level of intrinsic individual variation, and show 
how non-random placement of individuals within social net-
works can have pronounced consequences for the operation 
of emergent properties of groups and networks . The feed-
back between individual variation and population structure, 
which occurs in both directions, will be a rich source of new 
insights in coming years as methods for quantification, and 
experimental manipulation, of social structure become ever 
more sophisticated .

PL3.01
Migratory birds in a changing world

Jennifer Gill
School of Biological Sciences, University of East Anglia, Norwich, United 
Kingdom

How will migratory bird populations respond to future 
changes in land use and climatic conditions? Our capacity 
to understand population change in these species, and thus 
to predict future changes, has been hampered by a lack of 
understanding of the environmental conditions that individ-
uals experience on their migratory journeys and the fitness 
levels associated with these conditions . Developments in 
tracking technology are rapidly expanding our capacity to 
follow individuals on migration and allowing us to identify 
the suites of sites used by individuals on their journeys . We 
now need to understand whether individuals undertak-
ing these differing migratory routes experience differing 
environmental conditions, and the fitness consequences 
of such variation . In this talk, I will explore (1) the import-
ance of understanding how migratory connectivity across a 
population maps onto environmental and fitness variation . 
Then, using a model shorebird system in which individuals 
are tracked repeatedly across their migratory range, I will 
explore (2) the mechanisms through which connections be-
tween breeding and non-breeding sites are established and 
maintained and (3) the mechanisms likely to drive species 
responses to ongoing environmental and climatic changes . 

PL4.01
Evolutionary ecology of avian brood parasites

Juan C . Reboreda
Department of Ecology, Genetic & Evolution, Faculty of Exact & Natural 
Sciences, University of Buenos Aires, Buenos Aires, Argentina

Obligate avian brood parasites lay their eggs in nests of 
other species (hosts), which provide all parental care to the 
parasitic offspring . The exploitation of parental care by brood 
parasites entails fitness costs to hosts and these interactions 
generally result in a coevolutionary arms race, in which hosts 
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evolve defenses against parasitism that, in turn select for 
counterdefenses in parasite populations . Brood parasitic 
females have to solve unique problems associated with their 
reproductive habit: they need to recognize potential hosts, 
search for and locate their nests, monitor nests progress and 
return to them at the appropriate time for egg-laying . In 
addition, they may improve the survival of their own eggs 
and chicks by removing or destroying part of the clutch 
content . They should also avoid laying two or more eggs 
in the same nest to prevent harming their own previously 
laid eggs and generating competition between their own 
offspring . This requires special memory abilities for remem-
bering the precise location and nesting stage of multiple 
host nests within their home ranges . In this talk I will describe 
some adaptations to brood parasitism in the Shiny Cowbird 
(Molothrus bonariensis), an extreme host generalist that uses 
more than 250 species, and in the Screaming Cowbird (M. 
rufoaxillaris), a host specialist that uses almost exclusively 
one species . I will describe cowbird spatial behaviour during 
the breeding season, the cues they use to find hosts nests 
and the nest prospecting behaviour before and after parasit-
ism . I will also describe behavioral flexibility of egg pecking 
behavior by cowbird females . As regards the coevolutionary 
arms race between hosts and parasites, I will show evidence 
of visual and vocal mimicry between the fledglings of 
Screaming Cowbirds and those of its primary host . Finally, I 
will discuss future directions of research into the behaviour 
of brood parasitic females .

PL5.01
Bird pathogen interactions: host specialization, 
virulence, and genomics of avian malaria

Robert C . Fleischer
Center for Conservation Genomics, Smithsonian Conservation Biology 
Institute, National Zoological Park, Washington, DC, USA

Pathogens in natural populations of birds vary dramatically 
in their impact on the survival and reproductive success of 
their hosts, and their degree of host specialization . In most 
cases, fitness impacts appear low (sometimes cryptically in 
the short-term), but often become intense and problematic 
when pathogens invade new regions or habitats (often with 
human help), or switch and infect novel hosts . In addition, 
while many pathogens appear to be host generalists, there 
is a wide range of specialization across host species and 
higher taxonomic levels, and it is unclear what determines 
this variation . The many species and lineages of avian malaria 
well illustrate these broader patterns, with some parasites 
infecting many and others being more specific to particular 
host species, genera or families . In addition, avian malaria 
parasites vary greatly in their effective virulence, often 
depending on what host species they are infecting . Last, 
malaria parasites can be major problems for avian conserva-
tion, even leading to species extinction (as in Hawaii) . In this 
talk I will discuss these patterns in light of available data . 
I will present results from case studies in Hawaii, Borneo, 
Washington, DC and elsewhere that illustrate the potential 

role of malaria parasites in limiting avian host distributions, 
and what factors affect their levels of virulence and host 
specialization . I will also address how genomic data can help 
illuminate interactions among hosts, parasites and vectors, 
and how the information obtained can be of importance in 
mitigating the potentially devastating impacts of malaria 
parasites on birds .

PL6.01
Avian olfaction: the road less travelled

Gabrielle A . Nevitt
University of California, Davis, Davis, CA, USA

When John James Audubon proclaimed that birds lacked a 
sense of smell, the study of avian olfaction was doomed to 
suffer ridicule in ornithology textbooks for decades to come . 
In recent years, ornithologists have renewed their interest in 
the sense of smell in birds, leading to a new appreciation for 
avian chemical ecology . In particular, the tubenosed seabirds 
(petrels and albatrosses) of the order Procellariiformes have 
been found to have among the most impressive olfactory 
abilities of any animal on Earth . Species within this order 
spend most of their lives flying over the world’s oceans, 
returning to land each year or every other year, to breed and 
rear a single offspring . Members of this order tend to partner 
for life and show strong nest-site fidelity between breeding 
seasons . Much of my research career has focused on eluci-
dating how procellariform species use olfaction to perform 
behaviors ranging from foraging to mate choice and indi-
vidual recognition . Early on I experimentally demonstrated 
that procecellariiforms use a ‘keystone’ odorant, dimethyl 
sulphide, as a foraging cue . This compound is produced by 
phytoplankton, and we have now established that not only is 
it an important chemical cue for zooplankton predators, but 
it is also involved in the deleterious consumption of marine 
plastic debris . We are also investigating the role that chem-
ical cues play in mate-choice decisions . My presentation will 
review some of our major findings and hopefully convince 
you that the sense of smell in birds is a rich field for further 
study .

PL7.01
Seabird Conservation - a Southern Hemisphere 
perspective

Peter Ryan
FitzPatrick Institute of African Ornithology, Cape Town, South Africa

Although oceans and seas cover 70% of the world’s surface, 
only some 3% of all birds are considered ‘seabirds’ . This imbal-
ance results at least in part from the fact that all birds must 
breed on land . Despite this constraint, seabirds include some 
of the most abundant bird species, and are able to exploit 
marine resources across entire ocean basins; some species 
travel >5000 km between breeding and feeding locations 
even while feeding chicks . Such long commutes restrict the 
rate at which chicks can be provisioned, limiting the brood 
size of pelagic seabirds to a single chick . The conservative life 
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history traits of seabirds – the so-called seabird ‘syndrome’ – 
makes seabirds particularly vulnerable to additional mor-
tality resulting from human actions . Their plight is further 
exacerbated by the fact that they face threats both at their 
breeding colonies on land, and at sea . Over the last few dec-
ades, seabirds have been identified as a group of particular 
conservation concern, triggering substantial efforts to help 
seabird populations . There have been some important suc-
cesses, ranging from the restoration of breeding islands to 
reductions in accidental fishing mortality . As a result, many 
seabirds are now better off than they were during much of 
the 20th Century, when many species underwent marked 
declines as a result of direct exploitation (at sea as well as on 
land), predation/disturbance at colonies, and loss of breed-
ing habitat . One challenge to their effective conservation re-
sults from the wide-ranging nature of many pelagic seabirds, 
and the difficulty of providing adequate protection outside 
of national exclusive economic zones . Emerging threats 
include disease and climate change, and the effective imple-
mentation of an ecosystem approach to fishing is necessary 
to reduce competition with fisheries . 

PL8.01
The role of adaptation in phenotype divergence and 
speciation: an integrative and comparative perspective

Rebecca J . Safran
University of Colorado, Boulder, CO, USA

Evolutionary mechanisms lead to changes in the phenotypic 
and genomic features of populations; population genetics 
and patterns of phenotype differentiation are often used to 
infer which of these mechanisms are at work . Here, I high-
light the need to more directly study the underlying pro-
cesses and mechanistic basis of population-level patterns . 
Barn swallows (Hirundo rustica) are widespread throughout 
their northern hemisphere-wide breeding distribution with 
fascinating levels of morphological and behavioral diver-
gence among six closely related populations . My lab studies 
the role of evolutionary mechanisms in shaping phenotype 
and genomic variation among populations in this young 
species complex . Experiments and selection studies within 
populations predict population-level differences in signaling 
traits and migratory behavior . Analyses within hybrid zones 
also reveal that differences in both signal and migratory traits 
are predictive of gene flow and the evolution of reproductive 
isolation among sub-species in secondary contact .

PL9.01
The Magnetic sense of night-migratory Songbird

Henrik Mouritsen
Institute of Biology and Environmental Sciences, University Oldenburg, 
Oldenburg, Germany

Migratory birds can use a magnetic compass to find their 
way, but how do they sense the reference direction provided 
by the geomagnetic field? In the past years, evidence has 
mounted that migratory birds use a light-dependent, radical 

pair-based mechanism to sense the axis of the geomagnetic 
field lines . Recently, we showed that the magnetic compass 
of night-migratory birds is sensitive to anthropogenic elec-
tromagnetic field disturbances being ca . 1000 times weaker 
than the current WHO guideline limits . This result could be 
significant in relation to migratory bird conservation meas-
ures and strongly indicates that the basic sensory mechan-
ism underlying the magnetic compass of night-migratory 
songbirds should be based on quantum mechanical prin-
ciples rather than classical physics . Neuroanatomical data 
have shown that magnetic compass information is detected 
in the eye and then processed in a small part of the thalamo-
fugal visual pathway terminating in the visual processing 
centre “Cluster N” . When Cluster N is deactivated, migratory 
European Robins can no longer use their magnetic compass, 
whereas their star compass and sun compass abilities are 
unaffected . Thus, we are starting to get an understanding of 
how magnetic compass sensing works in migratory birds . In 
addition to their magnetic compass, night-migratory song-
birds also have a magnetic map sense, which might be based 
on magnetic particles, and recent data have suggested that 
some birds can use magnetic declination to solve the longi-
tude problem . In the plenary, I will bring all this information 
together and present how night-migratory songbirds sense 
and use magnetic information to navigate with exquisite 
precision over thousands of kilometres .

PL10.01
Can’t see the ‘hood for the trees: phylogenetic and 
ecological pattern in cooperative breeding in birds

Andrew Cockburn
The Australian National University, Canberra, ACT, Australia

At least since the 1970s, there has been recognition of the 
need to incorporate phylogenetic structure into compara-
tive biology . Subsequent rapid advances in methods have 
allowed global analysis of the distribution of traits of organ-
isms, but there are numerous pitfalls in the appropriate 
implementation of these methods . In this talk I will analyse 
recent applications of the comparative method to under-
stand cooperative breeding in birds, which probably occurs 
in almost one in ten species . These studies purport to test a 
number of theoretical predictions about likely causes of this 
remarkable system of offspring care, but generate mutually 
incompatible conclusions with the same data . While some 
of the inconsistencies result from data problems, such as 
incorrect phylogenies and sparse sampling of taxa and 
biogeographic regions, most of the difficulties lie in using 
a structure that seeks to confirm a theoretical prediction, 
rather than contrasting the ability of alternative hypoth-
eses to explain empirical patterns in the data . Most studies 
are hence silent on phylogenetic pattern, with cooperative 
breeding clearly most prevalent in the Coraciimorphae (22% 
of species), and oscine passerines (13%) . Most studies also 
fail to deal with the most consistent ecological pattern, the 
decline of cooperative breeding with latitude in the northern 
(but not the southern) hemisphere . I will describe attempts 
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to circumvent these problems, and propose guidelines for 
phylogenetically-informed comparative analysis on a global 
scale . I will propose a series of contrasts that we need to 
explain in order to understand cooperative breeding . 

Symposia Abstracts

S01: Vocal signals: diverse forms and 
diverse functions

S01.01
Wild birds learn songs from simulated tutors: the 
dynamics of vocal learning in nature

Dan Mennill1, Stephanie Doucet1, Amy Newman2, Heather 
Williams3, Ines Moran1, Ian P . Thomas1, Bradley Woodworth2, 
Ryan Norris2

1. University of Windsor, Windsor, ON, Canada, 2. University of Guelph, 
Guelph, ON, Canada, 3. Williams College of Maryland, Williamstown, 
VA, USA

In eight groups of animals, including humans and song-
birds, juveniles are understood to learn their vocalizations 
by listening to adults . Vocal learning has important implica-
tions for behavioural ecology – learned vocalizations are 
critical for defending territories and attracting mates – and 
for evolutionary biology – learning promotes variation and 
influences population divergence and speciation . Decades 
of experimental evidence from laboratory-reared songbirds 
supports the idea of vocal learning, yet there are no experi-
mental studies of vocal learning in wild birds . We developed 
an innovative playback technology involving free-running 
automated loudspeakers that broadcast songs with novel 
acoustic features . We used this technology to simulate vocal 
tutors, and conducted year-long tutoring sessions to four 
cohorts of free-living migratory Savannah Sparrows (Passer-
culus sandwichensis) living at Bowdoin Scientific Station on 
Kent Island, New Brunswick, Canada . We show that wild 
birds learn songs by listening to the vocalizations of adult 
conspecific animals, and that they pass these learned songs 
onto subsequent generations . Further, we show that the tim-
ing of exposure to tutor song influences vocal learning: wild 
birds learned songs heard during both their natal summer 
and at the outset of their first breeding season . This research 
provides the first experimental demonstration that wild 
birds learn to sing, and reveals that young birds learn to sing 
from nearby animals during two critical stages of develop-
ment early in life . Our findings underscore the complexity of 
vocal development in wild birds, and our playback methods 
present new possibilities for experimental studies of learning 
in free-living animals .

S01.02
Adaptive developmental programming: a role for 
prenatal acoustic signals and cues?

Mylene M . Mariette, Katherine L . Buchanan
Deakin University, Geelong, VIC, Australia

Acoustic communication plays a central role in multiple 
aspects of avian life history traits, including parent-offspring 
communication . Parent-embryo acoustic communication 
has been known since the 60s, particularly in precocial birds 
where it may facilitate imprinting and hatching synchronisa-
tion . Yet the implications of prenatal acoustic communication 
for developmental programming have only recently been 
realised . In wild-derived zebra finches, we demonstrated that 
parents produce a peculiar high-pitch rhythmic call, when 
incubating at high ambient temperatures . Using playback in 
artificial incubators, we showed that exposure to this specific 
call alone alters nestling begging and growth in a temper-
ature manner, with persistent positive effects on reproduct-
ive success . Here, we draw from evidence in neurobiology, 
developmental biology, physiology and biomedical sciences 
to understand how prenatal sounds may shape embryonic 
physiology, development and fitness . In particular, I will 
present evidence on neuroendocrine pathways and con-
nectivity that are likely to underlie the organismal effects 
reported in both early and recent studies . In addition, we 
highlight how considering prenatal acoustic communication 
may bring a better understanding of developmental pro-
gramming . For example, we discuss the research opportun-
ities offered by manipulating embryonic acoustic environ-
ment, without altering the maternal environment . Overall, 
by revealing the importance of prenatal signals and cues 
for cognitive and physiological development, this synthesis 
aims to bring a fresh view and novel ideas for addressing 
the adaptive value of developmental programming and the 
relevance of vocal communication in birds .

 S01.03
The black Jacobin hummingbird vocalizes at frequencies 
above the known hearing range of birds

Christopher R . Olson1, 2, Marcela Fernández-Vargas3, 4,  
Christine V . Portfors3, Claudio V . Mello1

1. Oregon Health & Science University, Portland, OR, USA, 2. Midwestern 
University, Glendale, AZ, USA, 3. Washington State University, Vancou-
ver, WA, USA, 4. University of Massachusetts Amherst, Amherst, MA, 
USA

Birds have a phenomenal capacity for vocal communica-
tion, however most species examined to date show a limited 
range in their vocal and auditory frequencies (0 .4-8 kHz) 
when compared to mammals . We describe here the vocaliza-
tions from a hummingbird species that occurs in the Brazil-
ian Atlantic Forest, recorded with specialized equipment 
to acquire vocal recordings at a range of frequencies in the 
sonic and ultrasound ranges . The predominant vocalization 
(~98% of observations) of black jacobins (Florisuga fusca), 
hummingbirds in the Topaz clade, consists of a triplet of syl-
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lables with high fundamental frequency (mean F0 ~11 .8 kHz), 
rapid frequency oscillations (300 Hz) and strong ultrasonic 
harmonics (up to 80 kHz) . Importantly these vocalizations 
had no detectable elements below ~10 kHz, thus were not 
simply harmonics or extensions of lower frequency syllables . 
Rather their frequencies range above the known hearing 
range of any bird species recorded to date, including hearing 
specialists like owls . Furthermore, these jacobin vocalizations 
were produced in different behavioral contexts, including 
close one-on-one antagonistic interactions among individual 
birds, and in isolation while perching . We also with noted 
signficant differences in some acoustics parameters across 
seasons . These findings suggest that black jacobins either 
have an atypically high frequency hearing range, or alterna-
tively their primary vocalization type has a yet unknown 
function unrelated to vocal communication . Thus, black 
jacobin vocalizations challenge current notions about avian 
vocal communication and add to the numerous distinctive 
features that hummingbirds have evolved, including vocal 
learning, backwards flight, hovering, overnight torpor, and 
ultraviolet vision .

S01.04
Ultrasound is meaningful in the contact call of Venous-
throated Parrotbill (Sinosuthora webbiana)

Yu-Cheng Hsu1, Kelin Hung1, Shou-Hsien Li2, Chiou-Ju Yao3

1. National Dong Hwa University, Hualien, Taiwan, 2. National Taiwan 
Normal University, Taipei, Taiwan, 3. National Museum of Natural Sci-
ence, Taichung, Taiwan

Acoustic signals play a critical role in avian communication . 
Although several avian species have been found to produce 
songs or calls with ultrasonic components (frequency > 20 
KHz), birds are usually considered not being able to detect 
ultrasound . In this study, we used the Venous-throated Par-
rotbill (Sinosuthora webbiana) as a model system to explore 
whether birds can receive ultrasonic signals . The Venous-
throated Parrotbill is a gregarious passerine that prefer to 
inhabit in the dense shrubs or woods . When moving in flock, 
they produce contact calls containing ultrasounic frequen-
cies (>40 KHz) . We conducted field playback experiments in 
eastern Taiwan to examine whether they would behavior-
ally respond to the contact calls with/without the ultrasonic 
component differently . Compared with contact calls with the 
full frequency spectrum, playing ultrasound-spliced contact 
calls attracted fewer parrotbill individuals; and the flocks kept 
greater distance away from the speaker . Furthermore, when 
playing ultrasound-only contact calls, more flocks responded 
with contact calls and the calls persisted longer than con-
trol treatment (with speaker only) . A field song degradation 
test revealed that in open field, contact calls with the full 
frequency spectrum can be preserved at a distance as far as 
20 m; however, in woods and dense shrubs, the ultrasonic 
components cannot be detected at a distance greater than 
15 m . Our results imply that the Venous-throated Parrotbill 
should be able to perceive ultrasound, potentially used it in 
short distance communication .

S01.05
How an alarm signal encodes for when to flee and for 
how long to hide

Jessica McLachlan1, 2, Robert Magrath2

1. Department of Zoology, University of Cambridge, Cambridge, United 
Kingdom, 2. Research School of Biology, Australian National University, 
Canberra, ACT, Australia

Paradoxically, many species indicate danger in their alarm 
calls by using multi-element calls in which a larger number of 
elements signals greater danger, which wastes valuable es-
cape time for receivers . Here, I present a solution to this prob-
lem . I used both observations and presentations of model 
predators and playbacks to determine how New Holland 
honeyeaters, Phylidonyris novaehollandiae, encode urgency 
information in their alarm calls and how receivers use this 
information . As expected, honeyeaters incorporated more 
elements in calls given to more dangerous predators, but the 
type of threat also affected the acoustic structure of the first 
element of the alarm calls . Playbacks of natural alarm calls 
revealed that honeyeaters were more likely to flee to calls 
containing more elements, but detailed video analyses found 
that responses occurred in under a quarter of a second . Such 
rapid information transfer could be vital during a predator at-
tack, and playbacks confirmed that birds need only hear the 
first element of alarm calls to accurately assess the degree 
of danger . This begs the question why alarms are comprised 
of multiple elements, but further playbacks showed that the 
number of elements determined the time to resume feeding . 
The results demonstrate that honeyeaters have a sophisticat-
ed signalling system that facilitates extremely fast decisions 
about fleeing to alarm calls whilst ensuring receivers know 
for how long to hide .

S02: Causes and Consequences of 
Partial Migration

S02.01
The ecology and evolution of partial migration

Jan-Ake Nilsson
Lund University, Lund, Sweden

In a number of populations, some individuals remain 
resident in an area all year round whereas others migrate 
between areas, a phenomenon known as partial migration . 
Several hypotheses about the causes promoting such a 
migratory system exist, including competition for resources, 
predation risk and intra-specific niche diversity, as well as 
predictions of which individuals should be engaged in one or 
the other strategy depending on intrinsic as well as extrinsic 
states . The consequences of partial migration at the popula-
tion level or consequences for individuals adopting the two 
different strategies are much less studied due to limitations 
in our possibility to follow individuals over a full year . This 
is understandable but is still very unfortunate as it makes it 
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hard to evaluate hypotheses about how the system is main-
tained over evolutionary timescales . Predominantly this has 
been explained either as a frequency-dependent evolution-
ary stable strategy, implying equal fitness outcomes of the 
two strategies, or as a conditional strategy implying that 
individuals choose strategies from a best-of-a-bad-job point 
of view with resulting differences in fitness . I will summar-
ize the causes and consequences of partial migration trying 
to infer examples not only from birds but also from other 
animal groups .

S02.02
Control of partial migration: Testing textbook knowledge 
in the wild

Jesko Partecke
Max-Planck-Institute for Ornithology, Radolfzell, Germany

Across the planet, climate change and anthropogenic modi-
fication of the environment have altered the breeding and 
non-breeding ranges of migratory species, the timing of mi-
gration and even whether they continue to migrate at all . To 
successfully migrate, individuals must have evolved suitable 
developmental, morphological, physiological, behavioural, 
and life-history traits . They also must successfully interact 
with, and use biotic and abiotic information in their environ-
ment in order to reach their migratory goals . We are far from 
understanding whether migratory species, populations and 
individuals have the capacity and if how they can adjust to 
a rapidly changing world . However, we have never been in a 
better position to study the interplay of an individual’s migra-
tion behaviour, its genetic and physiological make-up and 
the environment in which it roams . Using phenotypic experi-
mentation combining longitudinal studies , common garden 
experiments, reciprocal-translocations and newest tracking 
technology, we study Common blackbird (Turdus merula) 
populations across Eurasia differing in overwintering strat-
egies ranging from year-round residency, partial migration 
to complete migration . This comparative approach allows 
us to investigate migratory decisions in relation to varying 
environmental conditions which the individual experiences, 
to quantify cost and benefits of migration, relate genes and 
their expression to individual migratory phenotypes and 
moreover resolve the question to what extent migratory 
strategies are hard-wired, soft-coded or environmentally 
induced . Such a knowledge is essential to predict how migra-
tory species will persist in our changing world .

S02.03
Migratory phenotype explains differences in female 
physiology in seasonally sympatric populations

Abigail A . Kimmitt, Ellen D . Ketterson
Indiana University, Bloomington, IN, USA

Partial migration refers to differences in migratory phenotype 
within a population when individuals range from residents 
to obligate migrants . A related phenomenon occurs when 
populations within a species vary in migratory phenotype 

such that migrants and residents co-occur often during the 
winter and not the breeding season, creating a distribution 
known as seasonal sympatry . Studying seasonally sympatric 
populations allows investigation of mechanistic questions 
relating to how migrants and residents can respond differ-
ently to the same environmental cues in their annual cycle . 
We study the Dark-eyed Junco (Junco hyemalis), in which resi-
dent and migrant populations are found in mixed flocks dur-
ing winter prior to the departure of the migrants in spring . 
Despite both populations experiencing the same environ-
mental cues in spring, they respond differently: residents 
initiate reproduction, while migrants delay reproduction to 
prepare for long-distance flight . To determine how migrant 
and resident females differ in their migratory and reproduct-
ive timing, we captured 15 residents and 18 migrants in early 
spring and measured their fat stores, ovary mass, and ovarian 
hormone receptors . We found that residents had significantly 
lower fat stores and larger ovaries than migrants . We also 
found that resident ovaries expressed more transcripts for lu-
teinizing hormone (LH) than migrants, suggesting that they 
are likely more sensitive to LH . We concluded that migrant 
and resident females differ in their physiological responses 
to the same environment . Extrapolating to partial migration, 
our approach may help to shed light on the mechanisms as-
sociated with partial migration . 

S02.04
Homebodies and explorers: personality is related to 
migratory strategy in a partial migrant

Catherine A . Dale1, Joseph J . Nocera2, Janis L . Dickinson3, 
Caglar Akcay4, Kurt Kyser1, Laurene M . Ratcliffe1

1. Queen’s University, Kingston, ON, Canada, 2. University of New Bruns-
wick, Fredericton, NB, Canada, 3. Cornell University, Ithaca, NY, USA,  
4. Koc University, Istanbul, Turkey

Animal personality can be defined as individual consistency 
in behavioural responses to stimuli across contexts . Personal-
ity differences have been detected between closely related 
migratory and resident bird species, and between migratory 
and resident individuals within partially migratory popula-
tions . We asked whether migratory strategy was related to 
boldness and aggression in a partially migratory population 
of western bluebirds (Sialia mexicana) in British Columbia 
(BC), Canada, and a fully resident population in Carmel Val-
ley, California . To measure boldness, we quantified response 
to a novel object attached to the nest box, and to measure 
aggression, we simulated a territorial intrusion by a nest box 
competitor (house wren; Troglodytes aedon) or a non-com-
peting species (American goldfinch; Spinus tristus) . BC resi-
dents were significantly bolder than BC migrants in response 
to the novel object , and were significantly more aggressive 
than California residents towards the house wren . There 
was no difference among groups in response to the gold-
finch . At the individual level, we did not find a correlation 
between boldness and aggression towards the house wren, 
but bolder birds were more aggressive towards the gold-
finch . Our results support the idea that boldness is related to 
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intraspecific variation in migratory strategy, but suggest that 
variation in aggression may be due to other factors, such as 
latitudinal variation in breeding conditions . In addition, they 
indicate that response to the house wren and response to 
the goldfinch may represent different types of aggression, 
emphasizing the need for researchers to understand exactly 
which personality traits tests measure .

S02.05
Age-dependent partial migration in Red Kites (Milvus 
milvus): A result of overwinter mortality or costs of late 
arrival?

Stephanie Witczak1, 2, Arpat Ozgul2, Patrick Scherler1, 2, Martin 
Grüebler1

1. Swiss Ornithological Institute, Sempach, Switzerland, 2. University of 
Zurich, Department of Evolutionary Biology and Environmental Stud-
ies, Zurich, Switzerland

Various drivers of partial migration have been proposed; 
however, empirical evidence for the underlying mechanisms 
exists for only a few species . We suggest that the occur-
rence of age-dependent partial migration is caused by age 
classes experiencing differing costs of migration (including 
overwintering) and costs of late arrival at the breeding site . 
We propose two potential hypotheses resulting in different 
age-dependent migration strategies: increased mortality 
in juvenile migrants, which have less experience than adult 
migrants, should result in a smaller proportion of juveniles 
migrating than adults (overwinter mortality hypothesis) . In 
contrast, higher costs of late arrival in adult migrants, which 
are likely to attempt breeding, should result in a smaller pro-
portion of adults migrating than juveniles (late arrival cost 
hypothesis) . Here, 285 juvenile and 55 adult Red Kites (Milvus 
milvus) were GPS-tagged, and the data were used to deter-
mine migration strategy (migrate, reside), and departure and 
arrival dates across three years . Migration strategy was found 
to be highly age-dependent, with older individuals less likely 
to migrate than younger individuals . Younger birds departed 
earlier for migration, and arrived back later in the spring . The 
decision to migrate and the shift in departure and arrival 
dates between juveniles and adults support the late arrival 
cost hypothesis, and suggest that breeding intention plays a 
major role in age-dependent migratory patterns .

S03: Millions of Migrations

S03.01
The migration synthesis

Robert H . Diehl
US Geological Survey, Bozeman, MT, USA

Methods that reveal the behavior of individual migratory 
birds complement those that show patterns of behavior and 
abundance across broader spatial and temporal scales . For 
example, tracking and data logging technology tell us much 

about the movement, physiology, and other habits of indi-
vidual migratory birds . These methods are not very scalable, 
however, owing to technological, financial, and logistical 
constraints, and we must infer the behavior of the compar-
ably more diverse and abundant pool of migrants aloft . 
Conversely, radar networks offer comprehensive data on the 
behavior of flying animals en masse across many species, but 
these observations are spatially and temporally coarse and 
tell us little about the behaviors of individuals that give rise 
to observed patterns . Combining observations from meth-
ods that complement each other in scale and resolution ne-
cessarily offers a more complete picture of animal behavior . I 
demonstrate how behaviors of radio-tagged migrating birds 
facing a large open-water crossing verify and explain broader 
scale patterns of coastal movement detected by weather 
radar . These radar observations in turn offer larger context 
and generality to radio-tagged bird movements that would 
otherwise be unknown . In a different case, I use inverse mod-
eling to demonstrate how the behaviors of individual birds 
give rise to abundance and behavior patterns detected by 
radar networks . I demonstrate how the resulting models of 
individuals have applications ranging from species conserva-
tion to human flight safety . Such opportunities for merging 
approaches will become more common with advances in 
the diversity, accessibility, and automation of remote sensing 
and tracking technology .

S03.02
The movement ecology paradigm in theory and in 
practice

Ran Nathan
Movement Ecology laboratory, the Hebrew University of Jerusalem, 
Jerusalem, Israel

Ten years ago, Nathan et al . (2008, PNAS) introduced a unify-
ing mechanistic framework, termed as “Movement Ecol-
ogy”, to provide a common theme for integrating research 
on whole-organism movements across taxonomic groups . 
Since this time, the emerging movement ecology paradigm 
has greatly benefited from recent developments in wildlife 
tracking technologies, enhanced computation abilities and 
powerful data analysis tools . This rapid progress has ad-
vanced movement ecology to become a mature, independ-
ent scientific discipline, aimed at elucidating movement 
patterns, the underlying movement processes and their con-
sequences . Yet, some key questions in ecology and behavior 
remain unresolved due to a lack of movement data from 
free-ranging wild organisms at the scales and resolution rel-
evant for understanding interactions among organisms and 
with the environment . This keynote address will explain the 
basic principles that underlie the movement ecology para-
digm, and then will present some exciting developments in 
our ability to automatically and simultaneously track mul-
tiple small animals at high sampling frequency, share some 
new insights from recent studies of avian movement ecol-
ogy, and highlight the key challenges and opportunities in 
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movement ecology research in general, and in the study of 
bird migration in particular . 

S03.03
Mechanistic models to predicting flyway-wide migration

Simeon Lisovski, Silke Bauer
Swiss Ornithological Institute, Sempach, Switzerland

Our knowledge on animal movements as well as the en-
vironment they experience is growing by the hour . However, 
we are still limited in our ability to track large numbers of 
individuals across all taxa and fully understand why animals 
move, where to and when, and which factors – local or global 
– determine the movements . Theoretical methods may 
substantially contribute to answering these questions and 
the rapidly growing knowledge collected via tracking and re-
mote sensing, allowing for better parameterizing and scrutin-
izing mechanistic models of animal migration . We developed 
dynamic optimization models with the aim to describe and 
predict flyway-wide migration pattern of different sized 
shorebirds within the East Asian-Australasien Flyway . The 
models were parameterized using more than 70 geolocator 
tracks from seven shorebird species . Stopover and breeding 
sites were identified and characterized using high-resolution 
remote sensed data from various sentinels . Our models can 
help to reveal different migration strategies between and 
within species . Most importantly, we can use these models 
to simulate the migration of all individuals from the entire 
flyway and test assumptions and hypotheses or analyze the 
response to changing parameter, such as habitat destruction, 
climate change or how parasites may modulate their hosts’ 
migration pattern and the capacity for parasite dispersal .

S03.04
A continental system for forecasting bird migration

Benjamin M . Van Doren1, Kyle G . Horton2

1. University of Oxford, Oxford, United Kingdom, 2. Cornell Lab of Orni-
thology, Ithaca, NY, USA

Remote sensing tools have facilitated a new understanding 
of animal migration by revealing the movements of billions 
of individuals across the globe . Yet despite their scale, migra-
tory movements are often irregular and strongly influenced 
by a suite of environmental drivers . This complexity hampers 
monitoring efforts and makes predicting migration at the 
assemblage level a grand challenge, requiring the integra-
tion of large environmental and behavioral datasets and 
methods that can capture complex relationships . To address 
this challenge, we leveraged 23 years of data from Doppler 
weather radars to learn associations between environmental 
conditions and the intensity of northbound nocturnal bird 
migration . Our models explained up to 81% of variation in 
migration intensity across the continental United States at 
altitudes of 0-3000 m, and performance remained high when 
forecasting migration events 24-72 h into the future (65-69% 
variation explained) . We infer that spring migratory move-
ments across the US regularly exceed 200 million individuals 

per night and may reach 500 million individuals per night 
during peak passage . Air temperature was the dominant 
variable in our models, greatly exceeding wind variables in 
predictive importance . This is the first application of contin-
ent-scale forecasting to examine the geographic and spatial 
drivers of nocturnal bird migration . Accurate migration 
forecasts will allow stakeholders to reduce collisions with 
illuminated buildings, airplanes, and wind turbines, predict 
movements under climate change scenarios, and engage 
the public . The future integration of migration forecasts with 
rapidly-growing citizen science datasets will enhance their 
biological resolution and usefulness in achieving conserva-
tion and monitoring goals .

S03.05
Beyond migratory connectivity: Spatially explicit 
network analysis reveals multi-species annual-cycle 
movement patterns of sea ducks and the importance of 
molting sites

Juliet S . Lamb1, Peter Paton1, Jason Osenkowski2, Shannon 
Badzinski3, Alicia Berlin4, Tim Bowman5, Chris Dwyer5, Luke 
Fara6, Scott Gilliland3, Kevin Kenow7, Christine Lepage3, 
Mark Mallory8, Jean-Pierre Savard3, Lucas Savoy9, Michael 
Schummer10, Caleb Spiegel5, Scott McWilliams1

1. University of Rhode Island, Kingston, RI, USA, 2. Rhode Island Depart-
ment of Environmental Management, South Kingstown, RI, USA, 3. 
Environment Canada, Ottawa, ON, Canada, 4. Pautuxent Wildlife 
Research Center, Laurel, MD, USA, 5. U.S. Fish and Wildlife Service, 
Washington, DC, USA, 6. Southern Illinois University, Carbondale, IL, 
USA, 7. U.S. Geological Survey, Washington, DC, USA, 8. Acadia Univer-
sity, Wolfville, NS, Canada, 9. Biodiversity Research Institute, Portland, 
ME, USA, 10. SUNY Oswego, Oswego, NY, USA

Conservation of long-distance migratory species poses 
unique challenges . Migratory connectivity—that is, the 
extent to which groupings of individuals at breeding sites are 
conserved in wintering areas—is frequently used to evalu-
ate population structure and assess use of key habitat areas . 
However, for species with complex or variable annual-cycle 
movements, this traditional bimodal framework of migra-
tory connectivity may be overly simplistic . Like many other 
waterfowl, sea ducks often travel to specific post-breeding 
sites outside their nesting and wintering areas to molt their 
flight feathers . These additional molt migrations may play a 
key role in population structure, but are not included in trad-
itional models of migratory connectivity . Network analysis, 
which applies graph theory to assess landscape connectiv-
ity, offers a powerful tool for quantitatively assessing the 
contributions of different sites used throughout the annual 
cycle to complex spatial networks . We collected annual cycle 
movements via satellite telemetry from over 500 individual 
sea ducks of five species, captured throughout eastern North 
America and the Great Lakes over more than a decade . From 
these data, we constructed a multi-species network model of 
migratory patterns and site use over the course of the breed-
ing, molting, wintering, and migration periods . Our results 
highlight inter- and intra-specific differences in the patterns 
and complexity of annual-cycle movements and emphasize 
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the central importance of staging and molting sites in James 
Bay and the St . Lawrence River to multi-species habitat con-
nectivity . We also discuss potential applications of network 
migration models to conservation prioritization and identifi-
cation of conservation units within populations .

S04: Migration, Dispersal, Nomadism, 
Invasion, Prospecting - How Does 
Movement Influence Immunity 
and Infection?

S04.01
The importance of physical activity for host immunity 
and movement-mediated dispersal of parasites

Kevin D . Matson1, Jacintha van Dijk2

1. Wageningen University, Wageningen, Netherlands, 2. Linnaeus 
University, Kalmar, Sweden

Whether it’s by flying, swimming, running, or walking, birds 
move . And when they do, pathogens and parasites often 
hitch a ride . Individual birds, however, are not simple “disper-
sal vectors .” Rather, immunological and physiological systems 
mediate interactions between avian hosts and the patho-
gens and parasites they carry . Furthermore, locomotion and 
other forms of physical activity can disrupt these systems of 
self-maintenance, for example, via energetic trade-offs, and 
impact these interactions . Consequently, physical activity can 
affect immune function, possibly influencing host compe-
tence and disease susceptibility . In this presentation, we ex-
plore how immunological and related physiological changes 
that are linked to activity (rather than parasite exposure or 
infectious challenge) might affect the spread of disease by 
moving birds . Generally speaking, these links remain poorly 
studied in animals, but our understanding may be improved 
by exploring the rapidly expanding field of exercise immun-
ology, a branch of biomedical science focused on humans . 
Exercise immunologists have demonstrated a variety of 
effects of exercise on immune function and infectious dis-
ease resistance and susceptibility . In terms of health, these 
effects range from beneficial to detrimental, depending on 
the context . Using a similar framework as a starting point 
to study animals that are moving or otherwise engaging 
physical activity might help to provide new insights into the 
interactions governing the coupled movement of birds and 
their parasites .

S04.02
The importance of parasite exposure for host immunity 
and movement-mediated dispersal

Bethany J . Hoye
University of Wollongong, Wollongong, NSW, Australia

Billions of birds undertake a wide range of long-distance 
movements, each of which have the potential to uniquely 

alter ecosystem structure, dynamics, and function in the 
communities visited en route . Birds may disperse from their 
natal colonies or expand their year-round distribution, 
perform prospecting movements before dispersing, migrate 
between fixed breeding and wintering locations, or nomadic-
ally track resources without following a predictable seasonal 
schedule . Across these movement behaviours, individual 
flight legs may be of similar distance and energetic cost, 
and superficially, they may be expected to generate similar 
ecological coupling between departure and arrival commun-
ities . However, these movement behaviours fundamentally 
differ in terms of physiological preparation, physiological 
status, and prior experience with the locations the birds visit, 
thereby modifying the degree of ecological coupling . History 
of exposure to certain parasite fauna plays a major role in 
shaping parasite resistance in individuals, within their life-
time, and species, over evolutionary time . This presentation 
will therefore discuss how parasite fauna are experienced by 
birds undertaking different forms of long distance move-
ments, and the implications of these parasite ’landscapes’ for 
immune function and parasite dispersal .

S04.03
Some but not all parasites modulate their hosts’ 
migration patterns and capacity for parasite dispersal

Silke Bauer1, Simeon Lisovski1, Steffen Hahn1, Bethany Hoye2

1. Swiss Ornithological Institute, Sempach, Switzerland, 2. University of 
Wolloongong, Wollongong, NSW, Australia

Migratory movements are typically thought to enhance the 
long-distance transport of parasites . However, migrant-medi-
ated parasite dispersal is contingent upon migrants becom-
ing infected prior to departure and successfully migrating 
whilst infected . As parasites alter the performance of their 
hosts, infections may result in differences in all aspects of 
migration - timing, routes, foraging or stop-over behaviour . 
Using a behaviour-based migration model, we explore how 
much parasites would have to alter their hosts physiology, 
energetics and performance to result in changes to routes or 
timing of migration . We apply this model to representatives 
of three model migrant groups – geese, shorebirds, passer-
ines – migrating along major flyways and to a variety of para-
sites from feather mites, bacterial infections to protozoan 
blood and viral parasites . To mimic the (assumed) effects of 
parasites, we change the relevant energetic, behavioural 
and physiological characteristics of model birds and then, 
compare the predicted changes in migration behaviour from 
parasite infections to the changes in migration behaviour 
observed in empirical studies . Our model predictions show a 
great variety of consequences - even subtle changes in some 
parameters can have cascading effects that led to significant 
changes in migrations while even great changes in other 
parameters can be compensated for and result in minor or 
no changes to migration patterns . Importantly, we also show 
that parasite effects can result in a spatial or temporal separa-
tion of infected and uninfected migrants, effectively confin-
ing the spread of parasites .
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S04.04
Exposure to Malaria, not Necessarily Infection Itself, Can 
Affect Migratory Behaviour of Songbirds: Evidence from 
Captive and Field-Based Experiments

Tosha R . Kelly1, 2, Simon J . Bonner1, 3, Ben D . Rubin1, Scott 
A . MacDougall-Shackleton2, 4, Elizabeth A . MacDougall-
Shackleton4

1. Department of Biology, University of Western Ontario, London, ON, 
Canada, 2. Advanced Facility for Avian Research, University of Western 
Ontario, London, ON, Canada, 3. Department of Statistical and Actu-
arial Sciences, University of Western Ontario, London, ON, Canada, 4. 
Department of Psychology, University of Western Ontario, London, ON, 
Canada

Seasonal migration exposes animals to a variety of habi-
tats and parasites giving infected migrants the potential 
to transport infectious diseases long distances . To deter-
mine whether parasitic infection can alter or interfere with 
songbird migration timing, we conducted both lab- (spring 
migration) and field-based (fall migration) experiments with 
white-throated sparrows (Zonotrichia albicollis) and song 
sparrows (Melospiza melodia), respectively, inoculated with 
malarial parasites (Plasmodium spp .) . In captivity, we as-
sessed infection success, parasite loads, nocturnal migratory 
restlessness (Zugunruhe), and body composition (fat mass, 
lean mass, and hematocrit) of white-throated sparrows for 
the duration of the infection . While there were no differences 
between groups in body composition, resistant (exposed 
to malaria, but did not become infected) and infected birds 
appear to differ in Zugunruhe: resistant birds decreased 
Zugunruhe immediately after inoculation during the acute 
phase and infected birds decreased Zugunruhe during the 
recovery phase . In the second experiment, we assessed 
infection success and body composition of song sparrows 
in captivity until the end of the acute phase . Birds were then 
released and monitored for fall migration departure using 
radio-telemetry . Resistant song sparrows had reduced lean 
mass in comparison to controls prior to release, but we could 
not detect differences in departure date . These findings sug-
gest that exposure to malaria can affect migratory schedules 
and body condition of songbirds . Models of disease spread 
depend on knowing whether infection affects migratory be-
haviour, making studies such as these crucial to understand-
ing future host/pathogen dynamics in our changing climate .

S04.05
Migrating away from pathogens - an adaptive 
advantage?

Helena Westerdahl, Maria Strandh, Emily O’Connor, Dennis 
Hasselquist
Biology, Lund, Sweden

Long-distance migratory birds must handle pathogens at 
their breeding, stop-over and wintering sites and it could 
be argued that migrants that winter in tropical areas are 
exposed to the widest range of pathogens among all birds . 
Pathogens evolve rapidly compared to their avian hosts, but 
the extreme diversity in adaptive immunity enables birds to 

keep up with their pathogens . Selection from many different 
pathogens will select for higher genetic diversity in the im-
mune system of the host . We set out to study the genetic di-
versity in the immune system in three groups of Passeriform 
birds; residents in tropical Africa, residents in Europe and 
long-distance migratory birds that breed in Europe but win-
ter in tropical Africa, to study the evolutionary consequences 
of host-pathogen interactions . Pathogen diversity decreases 
with distance from the equator and the diversity in the 
immune system is hence expected to differ considerably be-
tween these three groups . We sampled 32 bird species across 
the passerine phylogeny and studied the genetic diversity of 
the polymorphic major histocompatibility complex (MHC), 
key in every adaptive immune response . MHC has been 
impossible to characterize fully in Passeriform birds due to its 
high diversity, but high-throughput sequencing enabled us 
to partly assemble the MHC genomic region and character-
ize MHC diversity across species in the passerine phylogeny . 
Resident passerines in tropical Africa had significantly higher 
MHC diversity compared to residents in Europe but also to 
long-distance migrants – a finding that is fascinating since it 
has interesting consequences for how long-distance migra-
tory birds handle pathogens . 

S05: Migratory Waterbirds in the 
East Asian-Australasian Flyway: 
Ecology and Conservation

S05.01
Why are Asia’s migratory shorebirds disappearing and 
what should we do about it?

Micha V . Jackson1, Robert S . Clemens1, 2, Nicholas J . Murray1, 3, 
Colin E . Studds1, 4, Richard A . Fuller1

1. University of Queensland, Brisbane, QLD, Australia, 2. BirdLife Aus-
tralia, Carlton, VIC, Australia, 3. University of New South Wales, Sydney, 
NSW, Australia, 4. University of Maryland, Baltimore County, Baltimore, 
MD, USA

Millions of shorebirds migrate from breeding grounds in 
boreal/arctic regions to avoid the harsh northern winter . 
Recent analyses from non-breeding areas in Australia and 
New Zealand show that migratory shorebirds are declining 
with staggering rapidity . Some populations have crashed by 
over 80% in 20 years, and eight species have been listed as 
threatened in Australia as a result . Remote sensing reveals 
startlingly rapid loss of intertidal habitats in the Yellow and 
Bohai Seas region of eastern Asia, a critically important stop-
over area . Two-thirds of this region’s tidal flats have been lost 
in 50 years, likely due to some combination of development, 
invasive plant species, sea level rise and reduced sedimenta-
tion . Shorebird species that rely on the Yellow Sea during 
migration are more likely to be declining than those taking 
another route . Developing research is also showing that the 
supratidal habitats used by shorebirds for roosting at high 
tide are highly altered in this region . This research confirms 
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that habitat loss is having profound implications for Asia’s 
shorebird populations at a flyway level . Additional research 
indicates that other threats such as hunting and accidental 
bycatch, loss of freshwater wetlands, pollution and grow-
ing levels of anthropogenic disturbance will also need to be 
addressed to ensure long-term conservation of migratory 
shorebirds . We discuss some of the possible solutions to this 
difficult conservation problem, focusing specifically on the 
need for enhanced international collaboration throughout 
the flyway, the need to deal simultaneously with multiple 
threats, and the possibility of creating or restoring lost habi-
tat .

S05.02
Satellite tracking of shorebirds in a threatened flyway 
established that most staging sites remains to be 
discovered

Ying-Chi Chan1, 2, T . Lee Tibbitts3, Tamar Lok2, He-Bo Peng1, 2, 
Chris J . Hassell4, Zhijun Ma5, Theunis Piersma1, 2

1. Conservation Ecology Group, Groningen Institute for Evolutionary 
Life Sciences, University of Groningen, Groningen, Netherlands,  
2. Department of Coastal Systems and Utrecht University, Royal Nether-
lands Institute for Sea Research, t’ Horntje, Netherlands, 3. US Geologic-
al Survey, Anchorage, AK, USA, 4. Global Flyway Network, Broome, WA, 
Australia, 5. Ministry of Education Key Laboratory for Biodiversity Sci-
ence and Ecological Engineering, Coastal Ecosystems Research Station 
of the Yangtze River Estuary, and Shanghai Institute of Eco-Chongming 
(SIEC), Fudan University, Shanghai, China

In developing countries, rapid human expansion along 
coastlines has caused the loss and degradation of intertidal 
habitats at unprecedented rates . Shorebirds that rely on 
these habitats show rapid population declines . Gathering of 
relevant data quickly is crucial for effective habitat conserva-
tion in these data-poor regions . To close the gap between 
low ecological knowledge and high speeds of habitat 
degradation, we argue that remote tracking of shorebirds is 
a necessary component in the process of identifying areas of 
conservation importance for shorebird populations . Indeed, 
a comprehensive picture of migratory sites used by shorebird 
populations cannot be fully obtained by traditional ground-
based methods alone . To assess the role of satellite track-
ing in conservation planning, we used small solar-powered 
satellite transmitters in 2015-2017 to track the migration of 
32 great knots Calidris tenuirostris, a widespread intertidal-
dependent species endemic to the East Asian-Australasian 
Flyway . We explored how data on site use and staging 
duration augmented the traditional method of ground-
based observation in identifying sites and quantifying their 
roles in a flyway context . We examined whether our tagging 
sample size is adequate for site detection, and how poten-
tial tag effects could affect our conclusions . Surprisingly, 
66% of the sites where tagged birds stopped had not been 
recognised previously as shorebird stopover sites, with 85% 
of these along the coasts of Southeast Asia, southern China 
and eastern Russia . This highlights the need for integrative 
approaches to establish the year-round movement patterns 
and range-wide habitat needs of species of concern .

S05.03
Waterbird ecology study at Poyang Lake, China

Wenjuan Wang1, James D . Fraser2, 1, Yafang Wang1, Jinjin Hou1

1. Center for Watershed Ecology, Institute of Life Science and School of 
Life Science, Nanchang University, Nanchang, China, 2. Department of 
Fish and Wildlife Conservation, Virginia Tech, Blacksburg, VA, USA

Poyang Lake is the largest freshwater lake in China . It is one 
of the most important wintering sites for waterbirds in the 
East Asian-Australasian Flyway, harboring more than 400,000 
wintering waterbirds, including many threatened species . 
With wetland degradation in most lakes in the middle and 
lower Yangtze River floodplain, waterbirds have become 
more concentrated in Poyang Lake in the past two decades, 
and the lake is playing an increasing important role in water-
bird protection . However, Poyang Lake also faces serious 
problems . Weather extremes have become more frequent 
and severe, which greatly influence waterbird diversity 
and community composition . The 2015/2016 winter flood, 
resulting from the highest seasonal precipitation in recorded 
history, led to a 35% decline in waterbird abundance . Sub-
merged plant populations have collapsed, which resulted in 
a decline in duck abundance, and diet shift of Siberian Crane 
(Grus leucogeranus) . The Siberian Crane, which formerly 
foraged exclusively in shallow lake waters, moved largely 
to artificial habitats including rice paddies and lotus ponds 
since 2015/2016 . Novel foraging patterns represent a new 
challenge to the conservation of this species and suggest a 
deterioration of the Poyang ecosystem .

S05.04
Study on the decrease of wintering population of White-
napped Crane (Antigone vipio) in China

Yifei Jia1, Yunzhu Liu1, Guangchun Lei1, Yuyu Wang1, Li Wen2

1. Beijing Forestry University, Beijing, China, 2. NSW Office of Environ-
ment and Heritage, Sydney, NSW, Australia

The migratory White-napped Crane (Antigone vipio, WNC) 
is listed as vulnerable on the IUCN RedList, and is classified 
as II protected wildlife in China . Its wintering population 
in China has continuously decreased in the past 15 years, 
from 4,000 in 2002 to ~1,000 individuals at present, while 
the populations in Japan and Korean are increasing . Supple-
mentary food from cropland is identified as the main driver 
of increase in Japan . However, it’s unclear what caused the 
population decline in China . New technologies such as the 
satellite transmitter, providing telemetry data with fine 
spatio-temporal resolution, allow exploration of the migra-
tion path and habitat use at multiply spatial scales . In this 
study, we monitored 10 WNCs and mapped their migration 
paths from breeding site in Mongolia to middle Yangtze 
wetlands, and wintering habitat usage . We partitioned the 
habitat usage (both at stopover sites and wintering ground) 
of natural wetland and crops (such as wheat, corn and rice 
fields) through satellite image interpretation and field visits . 
Our results showed that the WNCs used the Shandian River 
Basin, instead of historical Bohai Coast as their main stepover 
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site and spent significantly more time feeding in corn fields 
than in natural wetlands . In addition, our results indicated 
that the impacts of hydrological variations in the wintering 
area are dramatic, and the WNC changed their foraging 
areas yearly . Our results can provide scientific foundation for 
developing targeted management plan and strategy for the 
protection of this species .

S05.05
Foraging distribution determines shorebirds’ 
vulnerability to habitat loss

Tong Mu, David Wilcove
Princeton University, Princeton, NJ, USA

The East Asian-Australasian Flyway is one of the most threat-
ened flyways for migratory shorebirds, harboring 11 threat-
ened and near-threatened species whose populations have 
been declining precipitously in the past decades . Evidence 
from both breeding and wintering grounds suggested that 
the bottleneck occurs in the Yellow Sea region where most 
species use as the major stopover area to rest and refuel 
during migration, and the decline can be largely attributed 
to the rapid loss of intertidal flats in this region . It is unclear, 
however, how habitat loss has affected shorebirds, specific-
ally, why the rate of population decline is much faster than 
the rate of habitat loss, whether different zones of intertidal 
flats are of similar or different values to shorebirds, and 
where the conservation efforts should be focused . By quan-
tifying their feeding distribution throughout the tidal cycles 
at two major stopover sites in the Yellow Sea region, we 
provided a quantitative measurement to evaluate shorebirds’ 
distributions and preferences across the intertidal flats, and 
found that the upper intertidal zone is the most valuable 
foraging area for the majority of shorebirds irrespective of 
their foraging distribution . Given the fact that the upper 
intertidal zone is also the most vulnerable area to habitat 
loss, our findings may explain why, from a local perspective, 
shorebird populations have been declining faster than the 
rate of habitat loss . We also recommend that both conserva-
tion planning and future coastal developments should 
prioritize the protection of upper intertidal zone of remain-
ing intertidal flats . 

S06: Year-Round Activity Patterns and 
Their Fitness-Consequences in 
Migratory Birds

S06.01
Studying birds in the context of the annual cycle: Carry-
over effects and seasonal interactions

Peter P . Marra
Migratory Bird Center Smithsonian Conservation Biology Institute, 
National Zoological Park, Washington, DC, USA

Migratory birds spend different parts of the annual cycle in 
geographically disparate places . The conditions and selective 
pressures during each period are likely to affect individual 
performance during subsequent periods . This simple fact 
presents us with considerable obstacles for understanding 
how agents of global change (i .e ., climate, land-use) will 
influence the ecology, evolution, and conservation of migra-
tory birds . Such inter-seasonal effects are poorly understood 
within most avian migration systems, in large part because it 
has been difficult to follow individuals and specific popula-
tions year round (i .e ., migratory connectivity) . In addition, for 
most species there exists an extreme research bias towards 
breeding rather than non-breeding season biology . Further-
more, the limiting factors and regulatory mechanisms that 
determine abundance remain poorly understood for most 
bird species . Here, I will show using long-term research on 
several species from throughout their annual cycle how 
events on wintering grounds acting on individuals, as well as 
density–dependent survival have important consequences 
for breeding events and annual survival . Understanding how 
global change will influence migratory organisms requires 
the study of biological phenomena in the context of the 
entire annual cycle .

S06.02
Drivers of individual differences in year-round activity 
and their consequences for the dynamics of migratory 
populations

Felix Liechti, Kiran Dhanjal-Adams, Silke Bauer
Swiss Ornithological Institute, Sempach, Switzerland

Fitness has hardly been investigated with respect to the 
year-round activity of migratory birds on the level of indi-
vidual birds . We will give a short overview and present some 
conceptual ideas and results of empirical studies on 1) how 
variability in year-round activity patterns within and between 
individuals influences fitness and 2) ultimately, the dynam-
ics of populations, and 3) particularly, how this variability is 
driven by the degree of environmental stochasticity . The case 
study presents data of more than 10 years of a population 
of European Hoopoes (Upupa epops) studied intensively 
during breeding and equipped with geolocators . Meanwhile 
more than 100 individuals had been monitored throughout 
the annual cycles . The study investigates the influence of 
endogenous and external factors moulding the timing of the 
annual cycle and its consequences for fitness . We show on 
the individual level how short term weather conditions can 
influence migratory decisions and their consequences for 
route selection, non-breeding residency and finally repro-
ductive success . We also examine to what extent potential 
individual carry over effects are representative for the whole 
population .
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S06.03
Arctic geese tune migration to a warming climate but still 
suffer from a phenological mismatch

Thomas K . Lameris1, 2, Henk P . van der Jeugd1, 3, Götz 
Eichhorn1, 3, Adriaan M . Dokter2, 4, Willem Bouten2, Michiel P . 
Boom1, 3, Konstantin E . Litvin5, Bruno J . Ens6, Bart A . Nolet1, 2

1. Netherlands Institute of Ecology, Wageningen, Netherlands, 2. 
University of Amsterdam, Amsterdam, Netherlands, 3. Dutch Centre 
for Avian Migration and Demography, Wageningen, Netherlands, 4. 
Cornell University, Ithaca, NY, USA, 5. Bird Ringing Centre of Russia, 
Moscow, Russia, 6. Sovon Dutch Centre for Field Ornithology, Nijmegen, 
Netherlands

Under climate warming, many animals appear unable to 
advance their timing of life history events at the same rate as 
their food species . This can give rise to mismatches between 
peak food requirements for offspring and peak food avail-
ability . For long-distance migrants, adjustment of migration 
and reproduction phenology to climate warming is probably 
hampered by their inability to predict, from their wintering 
grounds, optimal timing of arrival at the breeding grounds . 
An advancement of arrival could be achieved by accelerating 
migration through reduction of stopover duration, but a re-
cent study suggests that most long-distance migrants are on 
a too tight schedule to do so . We investigated whether mi-
gration speed is more flexible in a capital-breeding migrant, 
which uses stopovers not only to fuel migration but also to 
acquire body stores needed for reproduction . We connected 
tracking data of individual Barnacle Geese (Branta leucopsis) 
with reproduction data from their Arctic breeding colony, 
over more than a decade . We show that Barnacle Geese ac-
celerate their 3000 km spring migration to advance arrival 
on their rapidly warming breeding grounds . However, as egg 
laying has advanced less than arrival, they still encounter a 
phenological mismatch that reduces offspring survival . A 
shift towards using more local resources for reproduction 
suggests that geese need to refuel body stores at the breed-
ing grounds after accelerated migration . While flexibility in 
the use of body stores allows capital breeders to accelerate 
migration, this cannot solve the time constraint they are 
facing under climate warming .

S06.04
Consequences of diverse movement strategies within 
and among populations of a generalist seabird

Judy Shamoun-Baranes1, Willem Bouten1, Morgan Brown1, 
Emiel van Loon1, Eric Stienen2, Chris Thaxter3, Kees 
Camphuysen4

1. University of Amsterdam, Amsterdam, Netherlands, 2. INBO, Brus-
sels, Belgium, 3. BTO, Thetford, United Kingdom, 4. NIOZ, ‘t Horntje, 
Netherlands

Individuals within a population may differ considerably in 
their foraging and migration strategies . In general, move-
ment is considered a relatively costly activity but essential 
for survival and reproduction . However, we have little 
knowledge about the time or energy birds invest in move-
ment throughout the annual routine, the extent to which 

this differs among individuals and what the drivers and 
consequences may be of such differences . Our study focuses 
on the lesser black-backed gull (Larus fuscus), a generalist 
seabird that utilizes a broad range of habitats and exhibits 
diverse migration strategies within populations . We used GPS 
tracking and tri-axial acceleration to quantify gull movement 
throughout their annual cycle . We compare the time invested 
in flight, cumulative annual distances travelled and timing 
of migration among individuals and explore whether these 
characteristics are associated with migration range, general 
habitat use (marine vs terrestrial), sex or morphology . The 
study includes tens of individuals from five colonies around 
the North and Irish seas that have been tracked for at least 
one year . We found that within a single colony individuals 
that overwinter within hundreds or thousands of kilometres 
from the breeding colony travel similar cumulative distan-
ces, but differ in their arrival times at the colony . Migration 
timing, distance travelled and migration range were not 
related to sex or morphology . However, these patterns 
were not found among all colonies, suggesting that colony 
specific factors may influence the consequences of different 
strategies . We discuss potential causes and consequences of 
diversity in movement strategies within and among popula-
tions .

S06.05
Range-wide juvenile settlement in a migratory bird

Tómas G . Gunnarsson1, José Alves1, 2, James Gilroy3, William 
Sutherland4, Peter Potts5, Jennifer Gill3

1. University of Iceland, Laugarvatn, Iceland, 2. University of Aveiro, 
Aveiro, Portugal, 3. University of East Anglia, Norwich, United Kingdom, 
4. Cambridge University, Cambridge, United Kingdom, 5. Farlington 
Ringing Group, Hampshire, United Kingdom

Many long-lived vertebrates show high levels of site-fidelity 
(philopatry) as adults . As occupied sites vary greatly in 
quality, adult philopatry has profound consequences for 
individual fitness and demography . Given the prevalence of 
adult philopatry in many populations, the initial settlement 
decisions of juveniles are pivotal in shaping distributions 
and demographic processes across population ranges . Of 
particular importance are the relative importance of initial 
settlement decisions of juveniles and any subsequent redis-
tribution which may take place to adulthood . The relative 
importance of those two components has potentially a great 
effect on the chances of populations to adapt to environ-
mental variability . Further understanding of these processes 
requires tracking of a large enough sample of individuals 
over long periods and at population-wide scales . With 
long-term tracking of hundreds of marked Icelandic Black-
tailed Godwits across the non-breeding range from their 
first migration to adulthood we explore the structure of the 
settlement process . We evaluate the evidence for flexibility or 
constraint in the formation of the wintering distribution of a 
migratory bird and the likely demographic consequences of 
the process . 
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S07: Conservation of African-Eurasian 
Migratory Landbirds

S07.01
Change of landscape and climate in Africa: Implications 
for birds in Europe

Franz Bairlein
Institute of Avian Research, Wilhelmshaven, Germany

Many migratory birds decline in population numbers and 
this is dis-proportionally so in many long-distance European-
African trans-Saharan migrants revealing that important 
drivers of population changes act during non-breeding 
season at African stopover and wintering sites, respectively . 
Although partly known since already the famous relationship 
between breeding population changes in some European 
birds and Sahelian rainfall the role of other drivers such as 
land use and habitat changes has rarely been considered . 
Land use is changing rapidly across Africa, and will continue 
to do so . These changes include expansion and intensifica-
tion of agricultural land use, loss and degradation of tree 
and forest cover, and declines in the extent, productivity and 
biodiversity of wetlands . But land use change is not only an 
issue in sub-Saharan Africa but also affects stopover habitats . 
Changes at northern African stopover sites may even be a 
main driver for species relying in particular on such stopovers 
for fueling . Identifying the major drivers and where they 
act is crucial for successful conservation of these migratory 
species . The talk will summarize our current knowledge on 
the issue and outline knowledge gaps for future research 
and conservation as well as sketch practices of an integrated 
sustainable landscape approach to support natural and semi-
natural habitats to ensure healthy populations of resident 
and migratory species but ecosystem services and resilient 
people’s livelihoods as well .

S07.02
Population trends of Asian land birds: Harnessing 
unpublished monitoring data from Siberia

Johannes Kamp
Institute of Landscape Ecology, University of Muenster, Muenster, 
Germany

The Siberian-Central Asian and the East Asian flyway both 
harbour large populations, and a large number of long-
distance migrant species . Disproportionally, many of these 
are globally threatened . The Asian flyways are also the least 
understood of all migration systems . Research on trends and 
migration routes has largely focused on water- and shore-
birds, and hardly any information is available on songbird 
populations . With recent evidence of strong declines in 
some long-distance migrants, and very rapid environmental 
change along the East Asian route, robust information on 
population trends is much needed to prioritize species for 
conservation measures . Structured monitoring schemes, 
and citizen science databases are important to obtain such 

information . However, these are not yet available in most 
regions, and it takes time until sufficient data have been 
collected to model trends . An alternative to such schemes 
might be to harness existing longitudinal data sets, such as 
standardized repeat surveys from protected areas on the 
breeding grounds, or time series from ringing stations . Such 
datasets are difficult to obtain as they are often unpublished 
(or published in local languages), but are a potentially large, 
so far untapped source of trend information . In my talk, I 
will report on experiences in collating and analysing mon-
itoring information from the Siberian breeding grounds of 
long-distance migrants that winter in Asia . I will illustrate 
their potential with a case study, the quantification of the 
catastrophic decline of the Yellow-breasted Bunting Emberiza 
aureola . I will summarize the opportunities and limitations of 
such datasets .

S07.03
Seasonal niche overlap predicts population trends in 
migratory birds

Guillermo Fandos1, José L . Tellería1, Katrin Boehning-Gaese2, 
Susanne Fritz2

1. Complutense University of Madrid, Madrid, Spain, 2. Senckenberg 
Biodiversity and Climate Research Centre (BiK-F, Frankfurt, Germany

An increasing number of studies have shown that distribu-
tions and population dynamics of animals are affected by 
climate change and human land use practices . Birds per-
forming long-distance migrations are more vulnerable to 
ongoing climate change than residents and short-distance 
migrants, because of their complex annual cycle . However, 
population declines have not been uniform across long-
distance migratory species, implying that some species 
traits might confer particular sensitivity to environmental 
change . Migratory species differ in their abilities to respond 
to changes in the environmental spatial heterogeneity across 
seasons, hence seasonal niche overlap can be an indicator 
of general niche flexibility in migratory species under global 
change . In this study, we used the available data on the 
occurrence of Palearctic long-distance migrants (eBird and 
range maps) in combination with the population trend Euro-
pean Bird Census Council; EBCC) and the phylogeny, to ex-
plore the link between seasonal niche overlap in bird species 
and their recent population trends . We explore this relation-
ship between the seasonal niche overlap and the population 
trends using phylogenetic generalized least squares (PGLS) 
regressions . The results suggest that long-distance migratory 
passerines wintering in Sub-Saharan Africa with high niche 
overlap between seasons (niche trackers) experience greater 
declines in breeding population size following extreme cli-
mate and land use changes, than those species that inhabit 
different niches between seasons . Identifying the character-
istics of long-distance migrants that increase susceptibility to 
global change is critical for implementing effective conserva-
tion measures to protect this threatened group of animals .
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S07.04
An appraisal of scale in the distribution of Palearctic 
migrants in Afrotropical savannah habitats

Sam T . Ivande1, Will Cresswell2, 1

1. A.P.Leventis Ornithological Research Institute (APLORI), Jos, Nigeria, 
2. University of St Andrews, St Andrews, United Kingdom

Ecological theories predict that habitat choice in organisms 
and their consequent distribution patterns are influenced by 
a sequence of hierarchically ordered and scale-dependent 
decisions . Geography and/or stochastic processes may have 
greater impacts on these decisions at larger scales while 
habitat quality exerts stronger influence at relatively finer 
scales . Migratory species may choose habitats primarily at 
a large scale because of stochastic processes e .g . prevailing 
wind patterns during first migration that promote habitat 
generalisation and because of minimisation of migration 
distance . Occurrence data was collected over 3 years from 
629 point count locations along 37 transects from 12 sites 
distributed along a North-South gradient between latitudes 
6˚N – 10˚N in Nigeria, West Africa . Using Generalised Linear 
Mixed Models, habitat associations of six migratory bird spe-
cies were explored with environmental variables at different 
spatial scales - on a large scale with geographical location 
(latitude ~100km), climate (average and seasonality of tem-
perature and rainfall ~1km), gross vegetation cover/produc-
tivity (Normalised Difference Vegetation Index NDVI ~250m); 
and at relatively finer scales with vegetation density (number 
of tree species and shrub density ~25m) and anthropogenic 
habitat disturbance/quality (agricultural activity, bush burn-
ing, grazing and tree cutting ~25m) . We predicted that habi-
tat choice and thus occurrence of migrants will primarily be 
associated with large scale predictors rather than fine scale 
habitat characteristics and this was broadly the case within 
and across species . The results indicate that Palearctic mi-
grants are largely habitat generalists and that non-breeding 
distribution may be more to do with geography than quality 
of the habitat .

S07.05
Songbird migration along the East Asian flyway as 
revealed by geolocator tracking

Wieland Heim1, Sergei M . Smirenski2, Lykke Pedersen3, 
Johannes Kamp1, Ramona J . Heim1, Alexander Thomas1, 
Anders P . Tøttrup3, Kasper Thorup3

1. Institute of Landscape Ecology, Muenster University, Muenster, Ger-
many, 2. Muraviovka Park for Sustainable Land Use, Blagoveshchensk, 
Russia, 3. Center for Macroecology, Evolution and Climate, Natural 
History Museum of Denmark, University of Copenhagen, Copenhagen, 
Denmark

Of all the major bird migration systems, the Asian flyways 
can be considered as particularly data-poor, even though 
they host the greatest diversity and largest populations of 
migratory birds globally and comprise the highest number 
of threatened species . Especially songbird migration routes 
from northern Eurasia to South-East Asia have hardly been 
studied at all . Despite intense bird ringing activities, only a 

few long-distance recoveries have been recorded . Light-level 
geolocation allows the tracking of songbird species down 
to a body weight of 13g . However, for the East Asian flyway, 
only two songbird tracking studies have been published . This 
is unfortunate, as populations of many species migrating 
along these flyway have apparently declined severely during 
past decades . This is especially true for the Yellow-breasted 
Bunting Emberiza aureola, once a superabundant bird spe-
cies, but now critically endangered due to an unsustainable 
harvest during the non-breeding season . We equipped 
Yellow-breasted Buntings and Siberian Rubythroats Cal-
liope calliope with archival geolocators during the breeding 
season at Muraviovka Park in the Amur region/Far East Russia 
in 2016, and retrieved six of the devices in the following year . 
Here, we present stop-over areas and wintering grounds of 
the two species . Knowledge on their spatio-temporal occur-
rence enables us to identify overlap of stop-over sites and 
areas of land-use change and will help to design effective 
conservation measures en route .

S08: Conservation Reliant Seabirds in 
the Pacific Basin

S08.01
Maximising success: translocation does not negatively 
impact stress reactivity and development in petrel chicks

Rachael L . Sagar1, Cathy Mitchell2, Matt J . Rayner3, 1, Margaret 
Stanley1, Brendon J . Dunphy1

1. University of Auckland, Auckland, New Zealand, 2. Department of 
Conservation, Napier, New Zealand, 3. Auckland War Memorial Mu-
seum, Auckland, New Zealand

Petrels (order Procellariiformes) are threatened with declin-
ing populations, predominately the result of human-driven 
factors . Translocations of petrel chicks are increasingly 
recognised as a powerful conservation tool, by returning 
petrels to their former range thus restoring lost land-sea eco-
logical linkages and ‘spreading the risk’ for threatened spe-
cies . However, translocations are stressful events for chicks . 
Petrel chicks are able to perceive and respond to stressors 
at a high level from hatching . Accordingly, if chronic stress 
is induced in petrel chicks by translocation, it may result in 
energy divergence away from growth and condition, with 
potential negative flow-on effects through-out the birds’ 
life . The aim of this research was to define how translocation 
impacts stress reactivity and development in petrel chicks 
and to use this information to guide best-practice for petrel 
translocations . Endemic mottled petrels (Pterodroma inexpec-
tata) are a target for major restoration programmes across 
New Zealand . We measured growth and took time-sensitive 
blood samples from mottled petrel chicks at regular inter-
vals coinciding with key translocation events and analysed 
plasma for the stress hormone corticosterone (CORT) using 
ELISA tests . We found there was no difference in stress re-
activity and development between chicks that were trans-
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located and chicks that remained in the natal burrow . Whilst 
handling triggers a full stress response in translocated chicks, 
the associated energetic costs can be managed with higher 
feeding regimes . Petrel translocation practitioners may 
proceed in the knowledge that current practices are unlikely 
to negatively impact post-fledging chick survival and their 
capacity to establish viable colonies . 

S08.02
Close colony monitoring uncovers new threats to nesting 
success in the critically endangered Chinese Crested Tern

Daniel D . Roby1, Yiwei Lu2, Dongdong Chen3, Simba Chan4, 
Xiao Zhou3, Zhongyong Fan2, Donald E . Lyons5, Siyu Wang2, 
Jia Yang2, Shuihua Chen2

1. USGS-Oregon Coop. Fish & Wildl. Res. Unit, Corvallis, OR, USA, 2. Zhe-
jiang Museum of Natural History, Hangzhou, China, 3. Zhejiang Normal 
University, Jinhua, China, 4. BirdLife International - Asia Division, Tokyo, 
Japan, 5. Oregon Coop. Fish & Wildl. Res. Unit, Corvallis, OR, USA

The Chinese Crested Tern (Thalasseus bernsteini) is a critic-
ally endangered seabird breeding mainly in the East China 
Sea . Previous studies uncovered major threats to the species, 
including illegal egg harvest and typhoons . Since 2013 we 
conducted a restoration project in the Jiushan Archipelago 
using social attraction (decoys and audio playbacks) to 
establish a new breeding colony of Greater Crested Terns (T. 
bergii) and Chinese Crested Terns . Close monitoring using 
direct observation by resident colony monitors from blinds 
at the edge of the colony, surveillance video cameras, and 
snake traps deployed near the colony allowed us to detect 
other potential threats to the newly restored breeding 
colony . We discovered that king rat snakes (Elaphe carinata) 
and Peregrine Falcons (Falco peregrinus) were two major 
predators at the new colony . The snake, a common species 
on coastal islands in East and Southeast Asia, ate tern eggs 
on the colony early in the 2016 nesting season until all adult 
terns abandoned the colony site . Peregrine Falcons visited 
the colony site frequently during the breeding seasons of 
2014, 2015, and 2017, and were documented depredating at 
least 5 adult terns . Disturbances to the colony by falcons also 
caused a significant increase in tern nest failures . Our results 
provide further insight to the threats and obstacles to res-
toration of the conservation reliant Chinese Crested Tern, and 
suggest that king rat snakes may be a major and previously 
overlooked threat to seabird nesting success at colonies on 
coastal islands in East and Southeast Asia .

S08.03
Application of unmanned aerial vehicle on the nest 
site census and management of Chinese Crested Terns, 
thalasseus bernsteini, in Taiwan

Chung-Hang Hung1, Kung-Kuo Chiang1, 3, Le-Ning Chang1, 
Li-Hao Kuan2, Hsiao-Wei Yuan1

1. School of Forestry and Resource Conservation, National Taiwan Uni-
versity, Taipei, Taiwan, 2. Forestry Bureau Aerial Survey Office, Council 
of Agriculture, Executive Yuan, Taipei, Taiwan, 3. Wild Bird Society of 
Taipei, Taipei, Taiwan

The Chinese Crested Tern, Thalasseus bernsteini (CCT), is the 
most critically endangered seabird species in Taiwan . CCT 
nest sympatrically with the Great Crested Tern, T. bergii (GCT), 
among seven protected islands within the Matsu Island Tern 
Refuge (MITR) . To minimize disturbances during breeding 
season, we used Unmanned Aerial Vehicles (UAVs) to locate 
CCT nests and build digital surface models of the protected 
islands in the MITR . In 2017, we found 11 CCT nests and 
1643 GCT nests on Tiejien Island on 8 Jun, and another 4 
CCT nests and 970 GCT nests on 6 July . Based on the aerial 
images photographed by UAV, we used generalized linear 
models and digital surface models to evaluate the effects of 
elevation, slope, and nest density on the probability of CCT 
and GCT nest distribution . The generalized linear models 
indicated that GCT prefers to nest on higher, flatter, and less 
vegetated ground, while CCT prefer to nest within higher 
GCT nest density areas . Overall, we found that the removal 
of more vegetation on Tiejien Island would provide enough 
areas for CCT and GCT colonies . UAVs also serve as an import-
ant tool in improving the accuracy and efficiency of seabird 
colony and habitat monitoring on hard to reach islands and 
was a critical tool in determining the conservation plan for 
the Chinese Crested Tern .

S08.04
Investigating the Migration and Wintering of the 
Critically Endangered Chinese Crested Tern (Thalasseus 
bernsteini)

Simba Chan1, Ria Saryanthi2, Ferry Hasudungan2, Fransisca N . 
Tirtaningtyas3, Yat-tung Yu4, Donald E . Lyons5

1. BirdLife International, Tokyo, Japan, 2. Burung Indonesia, Bogor, 
Indonesia, 3. Burung Laut Indonesia, Depok, Indonesia, 4. Hong Kong 
Bird Watching Society, Hong Kong, China, 5. Oregon State University, 
Corvallis, OR, USA

The critically endangered Chinese Crested Tern (Thalasseus 
bernsteini) is a flagship species for seabird conservation 
throughout the East Asian-Australasian Flyway . Over the last 
decade, significant efforts have been undertaken to enhance 
and protect breeding sites in the East China Sea, but there is 
little known about the migration and overwintering locations 
for this species, and the possible threats they may encoun-
ter during this portion of their annual cycle . From historical 
records, Chinese Crested Terns are believed to winter in loca-
tions across Southeast Asia . At this time, however, the only 
confirmed wintering area for this species is in the Maluku 
Islands of eastern Indonesia . In surveys conducted during the 
last three boreal winters, we have observed consistent use of 
a loafing site in this region by one or more Chinese Crested 
Terns . Also consistently using the site are tens or hundreds of 
Greater Crested Terns (Thalasseus bergii) and numerous other 
smaller species of terns . During this past boreal winter, our 
international team of conservationists and tern experts de-
ployed satellite telemetry tags on three Greater Crested Terns 
and banded several more, as part of an initial pilot effort to 
identify additional important tern habitat and potentially 
locate other wintering sites of Chinese Crested Terns . We plan 
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to expand tagging and banding efforts in the future and use 
this research to build interest and capacity for seabird con-
servation more generally throughout this region .

S08.05
Clinal variation in body size of endangered Black-
fronted Terns (Chlidonias albostriatus), despite low 
genetic differentiation, is important for conservation 
management

Ann-Kathrin V . Schlesselmann, Bruce C . Robertson
Department of Zoology, University of Otago, Dunedin, New Zealand

Knowledge of genetic diversity and population structuring 
is vital to designing effective species conservation actions . 
Basing the delineation of appropriate units of conservation, 
such as evolutionarily significant (ESUs) and management 
units (MUs), on neutral molecular markers and adaptive dif-
ferentiation, future genetic diversity and adaptive potential 
can be maximized . The New Zealand endemic Black-fronted 
Tern (Chlidonias albostriatus), a specialist braided river bird, 
is classified as ‘Endangered’ due to populations being in 
decline . A range of threats, predominantly predation in 
combination with ongoing habitat degradation and loss, are 
causing this decline . As a highly mobile and cryptic species, 
basic information important to the species’ conservation is 
currently lacking . We utilized two mitochondrial (cytochrome 
b/control region) and 18 microsatellite markers, as well as 
morphological data (weight, head-bill length, bill depth, 
wing length) from the species’ whole breeding range, to 
evaluate the level of genetic diversity present, assess geo-
graphic patterns of neutral genetic and adaptive divergence, 
and provide management recommendations . Genetic divers-
ity within the species is high, showing no pattern of isolation 
by distance and little genetic divergence between breeding 
colonies . However, our data show morphological divergence 
in three traits consisting of increasing body size with increas-
ing latitude which is suggestive of local adaptation . Variation 
in phenological traits gave additional insights into adaptive 
processes that need to be considered for successful con-
servation action . We recommend that Black-fronted Terns 
are managed as a single ESU, but that at least five MUs are 
established in the South Island to maintain functional and 
adaptive genetic diversity .

S09: The Role of Citizen Science in State 
of Bird Reporting and its Influence 
on Nature Conservation

S09.01
Packaging the message: using state of bird reports and 
indicators to inform and influence nature conservation

David G . Noble
British Trust for Ornithology, Thetford, United Kingdom

Birds have been used by humans as environmental signals 
for millennia and are one of the most monitored taxonomic 
groups in the world . Much of the information on their status 
comes from carefully designed citizen science programmes . 
This has led to a proliferation of state of the birds reports at 
varying geographical scales that summarise the popula-
tion status and trends of individual species, or aggregated 
into indicators . In some countries, these annual or periodic 
reports achieve a very high profile, with birds used as indica-
tors of deteriorating environmental health, as measures of 
the impact of pressures such as land use change, and to 
monitor the effectiveness of conservation policies . Over time, 
there have been further conceptual and analytical develop-
ments of bird indicators to more explicitly reflect particular 
drivers and to increase their relevance to policy . Information 
on the state of bird populations, whether numbers, distribu-
tion or trends, is derived from a range of underlying sources 
whose attributes need to be considered in applying results to 
conservation action . There are numerous examples of state of 
the birds reports being used to highlight current or emer-
ging threats . Greatest impact is achieved through effective 
communication tools, by directing the message to appro-
priate targets, making such measures diagnostic by using 
counterfactuals and by demonstrating links to key ecosystem 
processes . There is a long-term relationship between humans 
and birds and new monitoring methodologies and tools 
should help maintain it .

S09.02
Keeping up with the volunteers: adapting our 
approaches to monitoring

Jody Allair, Jon McCracken
Bird Studies Canada, Port Rowan, ON, Canada

Volunteers are the backbone of citizen science projects . 
They come from all backgrounds and all walks of life . Among 
other things, effective monitoring programs need to take 
into account the capacity of volunteers in terms of their 
time commitments, skill sets, and access to technologies . 
Addressing their training needs and any language barriers 
are important considerations too . We also need to keep a 
close eye on opportunities offered by a myriad of growing 
technological advances . Volunteers are increasingly mobile, 
which means they can physically access more and more parts 
of the world . Likewise, they are embracing new technolo-
gies, including web-based applications like eBird, rare bird 
“hotlines,” digital imaging, GPS technology, and sophisticated 
bird identification applications on their smart phones . In the 
coming decade, new technologies like remote automated 
recording units, automated bird-song recognition software, 
and aerial surveys using drones offer exciting new visions of 
the bird monitoring world . One of the biggest challenges will 
be how we harvest and store reams and reams of historic, 
present and future data in such a way to allow for meaning-
ful population trend analyses that could ultimately span 
centuries and reach around the globe . Producing the first 
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truly comprehensive “state of the world’s birds” report is a 
lofty ambition, but within reach .

S09.03
Taiwan’s successful experience of launching citizen 
science projects for birds

Da-Li Lin1, 2, Jerome Chie-Jen Ko3, 2, Meng-Wen Fan2, Te-En 
Lin2, Shih-Peng Tsai4, Ruey-Shing Lin2

1. School of Forestry and Resource Conservation, National Taiwan 
University, Taipei, Taiwan, 2. Taiwan Endemic Species Research Insti-
tute, Nantou, Taiwan, 3. Institute of Ecology and Evolutionary Biology, 
National Taiwan University, Taipei, Taiwan, 4. Chinese Wild Bird Federa-
tion, Taipei, Taiwan

Citizen science is a powerful way to collect data for assess-
ing the state of birds . However, it is essential to cooperate 
with amateur volunteers effectively . The State of Taiwan’s 
Birds Partnership, which is composed of governmental 
departments, academic universities, wild bird societies and 
amateur birdwatchers, has successfully launched several 
citizen science projects since 2009, such as Taiwan Breeding 
Bird Survey, Taiwan New Year Bird Count, Taiwan Roadkill 
Observation Network, and eBird Taiwan . Facebook, the most 
popular social media in Taiwan, was the platform to interact 
with the volunteers, like answering the questions and shar-
ing the latest research . We even utilitised Facebook to collect 
the data on opportunistic schemes . The volunteers only need 
to upload their photos with date and location . Moreover, we 
held many workshops and annual reunions to maintain their 
passion and motivation . Publishing annual reports is not 
only an efficient way to encourage the volunteers but also 
encourages us integrated the data regularly . Our database 
has accumulated a vast amount of data, for instance, 140,042 
complete checklists from 1,602 eBirders and 36,351 roadkill 
events from 3,526 users . The data of breeding birds have 
been opened on the Global Biodiversity Information Facil-
ity, and that of migratory birds were shared with the Asian 
Waterbird Census . In sum, the results were applied to assess-
ing environmental impacts, making policies, and evaluating 
conservation status; and that is going to be published on a 
national bird report “The Status of Taiwan’s Bird” in 2020 .

S09.04
Shining a light on nocturnal species: Targeted citizen 
science surveys increase detections, trend estimate 
precision, and habitat prediction for nightjars

Elly C . Knight1, 2, Adam C . Smith3, R . M . Brigham4, Erin M . 
Bayne1

1. University of Alberta, Edmonton, AB, Canada, 2. WildResearch, 
Vancouver, BC, Canada, 3. Environment and Climate Change Canada, 
Ottawa, ON, Canada, 4. University of Regina, Regina, SK, Canada

Citizen science programs that survey for all bird species 
are the primary source of data for bird reporting in many 
regions . Trends estimated from all-bird survey data are likely 
accurate but may be imprecise for nocturnal species whose 
detectability is relatively low during dawn surveys . In North 
America, data from the Breeding Bird Survey (BBS) have 

been used to identify population declines in three species of 
nightjar (Family Caprimulgidae); however, more precise trend 
estimates and habitat associations are needed to inform 
recovery efforts for those species . We used paired data from 
the BBS and a pilot nightjar survey program to determine 
whether a targeted survey program could provide those 
higher precision estimates . In 2016 and 2017, over 2,000 
nocturnal surveys were conducted by citizen scientists along 
126 BBS routes across Canada as part of a program initiated 
here in Vancouver, BC . We compared the expected mean 
annual counts, relative precision of those annual counts, 
and the relative annual variability in counts between two 
programs . We then used the estimates for each program 
to simulate the ability to identify population trends over a 
ten-year period . Finally, we built predictive habitat models 
and compared coefficients and predictions between the two 
programs . Preliminary results suggest that targeted surveys 
detected an order of magnitude more nightjars, that trend 
estimates were more precise, and that habitat predictions 
were more accurate . Our results emphasize the potential for 
targeted citizen science programs to complement all-bird 
survey programs and improve reporting and management of 
high-priority species .

S09.05
European wide citizen science data to assess species 
trends and effectiveness of conservation

Maaike de Jong1, Anna Gamero1, Richard D . Gregory2, 3, Petr 
Voříšek1

1. Pan-European Common Bird Monitoring Scheme, Czech Society for 
Ornithology, Prague, Czech Republic, 2. The Royal Society for the Pro-
tection of Birds, Bedfordshire, United Kingdom, 3. Department of Gen-
etics, Evolution and Environment, Centre for Biodiversity and Environ-
ment Research, University College London, London, United Kingdom

Information on bird abundance is collected annually by 
volunteer citizen scientists across Europe as part of national 
bird monitoring programs . The Pan-European Common 
Bird Monitoring Scheme (PECBMS) compiles data from 28 
countries to produce species trends and multi-species indica-
tors at the European level . Among common European birds, 
farmland species are doing the worst, declining by 55% over 
the past three decades . Despite high public profile of these 
indicators, more information is needed to influence policy ef-
fectively . What are the driving forces behind negative trends? 
Are conservation measures, like the European Union’s Natura 
2000 network of protected areas, successful? Until now, data 
for European wide studies on the drivers of bird declines are 
aggregated on a national level . However, greater insights can 
be obtained by relating the site-level data to environmental 
variables such as land use change or other anthropogenic 
pressures . The first analyses on a European site-level dataset 
to investigate the effect of Natura 2000 on bird populations 
in farmland show that abundance in Natura 2000 sites is 
higher than in non-Natura 2000 sites, but that trends are 
similarly negative . This suggests that farmland Natura 2000 
sites are located in areas with higher bird numbers, but that 
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designation does not slow declines in local abundance . Shar-
ing and usage of site-level data while respecting data owner-
ship rights is the next step in international bird monitoring 
and research, but there are significant barriers . Building on 
experience and trust between partners, PECBMS is currently 
developing a tool to facilitate this .

S10: Integrating Human Cultural 
Perspectives in Bird Conservation: 
the Role of Ethno-ornithological 
Research and Practice

S10.01
Ethno-ornithology and conservation: understanding 
context for effective community dialogue and long-term 
impact at Key Biodiversity Areas

John Fanshawe
BirdLife International, Griton, United Kingdom

Drawing on examples from East Africa and elsewhere, this 
paper seeks to demonstrate the role of a close understand-
ing of context and scale when supporting community-based 
conservation initiatives . Evidence suggests that longer term 
engagement affects the outcome, and stability of conserva-
tion . As well as demonstrating key criteria associated with 
both biocentric and anthropocentric aspects of sites, the 
paper includes an exploration of the role of citizen science, 
particularly citizen social science, in helping consolidate sup-
port for interventions at key sites . With a global consensus 
emerging around networks of Key Biodiversity Areas (KBAs), 
the paper makes recommendations for approaches at site 
level, and demonstrates how a sub-set of critical places are 
benefiting from the interdisciplinarity implicit in ethno-orni-
thological practice .

S10.02
Patterns of cultural and biological diversity: mapping the 
evidence for congruence at ethno-ornithology at scale, 
lessons for setting priorities for linguistics

Karen E . Park
Department of Linguistics, University of Pittsburgh, Pittsburgh, PA, USA

Research within the field of biocultural diversity points to 
striking parallels between linguistic and biological variation . 
Scholars within the fields of ethnobiology, conservation, 
and anthropology are working towards methodologies and 
theories that might elucidate the processes that contribute 
to the complex interconnections between humans, other 
species, and ecosystems . However, despite the centrality 
of language diversity, few linguists have pursued critical 
research in the field . This paper brings linguists to the table, 
both exploring how languages evolve with respect to people 
and place and techniques for effectively mapping languages 
with reference to biological diversity .

S10.03
Secwepemc Ethno-ornithological Knowledge expressed 
in oral traditions: How it is told and what it tells us

Marianne Ignace2, Ronald E . Ignace1

1. Skeetchestn Indian Band, Savona BC V0K 2J0, BC, Canada, 2. Simon 
Fraser University, Burnaby, BC, Canada

The Secwepemc (Shuswap) are the northernmost Interior 
Salish-speaking Indigenous people in the Interior Plateau 
of British Columbia . Little ethno-ornithological information 
exists in the late nineteenth and early twentieth century 
ethnographic works on the Secwepemc, although linguis-
tic studies in the 1970s-1990s yielded some 60 Indigenous 
language terms for bird species . Secwepemc traditional 
knowledge about folk taxonomies, birdsong, physical char-
acteristics and behaviour, and roles in ecosystems, remained 
elusive . The authors’ ethnographic research with speakers of 
the language about the relationship between Secwepemc 
people and birds has shed further light on Secwepemc 
knowledge about birds in its ecological, cultural and spirit-
ual dimensions . Of particular interest in this project were 
narratives which reference story protagonists as shapeshift-
ing people with bird characteristics and vice-versa . In this 
paper we will draw on examples from these narratives, and 
show how they speak to bird behaviour, habitats, roles in 
the ecosystem and symbolic roles . Of particular interest are 
storied references to, and the very names of, various song-
birds, including Pacific Wren (Troglodytes pacificus), Western 
Meadowlark (Sturnella neglecta), Brown-headed Cowbird 
(Molothrus ater), as well as Jays (Corvidae) and Woodpeckers 
(Picidae) . References to birds living in social groups impart 
subtle knowledge about species considered related, and 
living within the same or adjacent ecosystems; in addition, 
story plots reveal detailed knowledge of plumage, colour-
ing, breeding habits and habitats, transposed into the realm 
of human interactions, where Brown-headed Cowbirds are 
considered quarrelsome, a nuisance and incompetent, where 
Meadowlarks are tattle-tellers, and Woodpeckers and Steller’s 
Jays are strong warriors .

S10.04
Paraguayan ethno-ornithology, traditional knowledge 
and bird conservation

Alberto Yanosky2, Enrique Bragayrac1

1. Guyra Paraguay, Asunción, Paraguay, 2. Guyra Paraguay / CONACYT, 
Asunción, Paraguay

Paraguay holds a rich diversity of ethnic groups with 500 
communities in 13 of the 17 Departments of the country 
with a total population of 100,000 people in 19 distinct 
ethnic groups . The country also holds 720 bird species 
associated in five ecoregions with different conservation 
status, but in most of cases native groups face the challenge 
of conserving their traditions and their links to nature in a 
highly privately-owned country with strong land use change . 
Guyra Paraguay is working on biodiversity conservation 
and has developed strong links with three ethnic groups, 
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the Aché, the Ishir and the Mbyá-Guaraní, with developing 
relations with the Ayoreo and the Guaraní Ñandeva . Guyra 
has developed areas with shared responsibility, which force 
the native nations and Guyra to work together and monitor 
biodiversity . These groups are associated with the highly en-
dangered and fragmented Atlantic Forest (<10% remaining) 
and the Chaco, the ecoregion with the highest deforestation 
(around 2,500 acres/day cleared for livestock production) . 
The link between nature in general and with birds in particu-
lar is been threatened by loss of natural habitats and loss of 
the biodiversity, the suppliers of elements to maintain a vivid 
culture and tradition . In this presentation, we introduce the 
relation of birds and birdlife into the culture of Paraguayan 
ethnic groups and the importance of birds in maintaining 
their traditions . The advance of habitat degradation and 
the disappearance of particular bird species poses a serious 
threats to habits, customs and religious aspects of the native 
cultures in Paraguay .

S10.05
Iconic manakins and despicable grackles: comparing the 
cultural values of birds across farmers, urbanites and 
birders in Guanacaste, Costa Rica

Alejandra Echeverri1, Daniel S . Karp2, Robin Naidoo3, Joseph 
Tobias4, Jiaying Zhao1, Kai M . Chan1

1. Institute for Resources, Environment, and Sustainability. The Uni-
versity of British Columbia, Vancouver, BC, Canada, 2. Department of 
Wildlife, Fish, and Conservation Biology, University of California, Davis, 
Davis, CA, USA, 3. World Wildlife Fund, Washington, DC, USA, 4. Imper-
ial College London, London, United Kingdom

The cultural values of birds play an important role in bio-
diversity conservation, but little is known about how the 
characteristics of birds affect the values formed about them . 
The goal of this study was to explore the perceived values 
of birds across social groups in Guanacaste, Costa Rica . We 
conducted quantitative surveys (n=404 total) with farm-
ers (n=140), urbanites (n=149), and birders (n=115) . We 
presented bird pictures and songs for all species present in 
the community (n=199 species; each participant ranked 12 
species) and collected participants’ ratings on the following 
perceived values of birds: identity, bequest, scientific interest, 
aesthetic, melodic, and disservices . We found large differen-
ces among the perceived values about birds across the three 
social groups . Specifically, urbanites mostly valued birds for 
their aesthetic, melodic and identity values, but identified 
the least number of species in the community . Farmers had 
strong identity values with certain species (e .g ., the Long-
tailed Manakin, Chiroxiphia linearis), and identified pests who 
damaged their crops (e .g ., Great-tailed Grackle, Quiscalus 
mexicanus) . Birders ranked species higher in terms of their 
scientific interest, aesthetic and melodic values compared 
to the other two groups . We did not find differences across 
social groups for the bequest values for most species, except 
for black birds (e .g ., Grackles and Anis), which are nega-
tively perceived by urbanites and farmers . We conclude that 
cultural values of birds vary significantly across social groups 

and species . Bird conservation efforts might benefit from 
incorporating the social dimensions of conservation .

S11: Avian Ecological Epigenetics:  
DNA Methylation and Beyond

S11.01
Avian ecological epigenetics: the role of DNA 
methylation in the evolution of avian personality

Kees van Oers
Netherlands Institute of Ecology (NIOO-KNAW), Wageningen, Nether-
lands

The world is changing rapidly and organisms need to adapt 
to those environmental changes . Animal personality de-
scribes the individual differences in how well they cope 
with such challenges . The search for hereditary mechanisms 
underlying these animal personalities has focussed on the 
identification of underlying genomic polymorphisms, but 
especially for natural populations this has not been fruitful 
and it has become clear that hereditary variation is more 
than genomic variation alone . Also epigenetic mechanisms, 
such as DNA methylation, can potentially alter gene expres-
sion over multiple generations . This raises the question 
whether there is an epigenetic basis for hereditary variation 
in personality traits, and how genetic variation interacts with 
epigenetic variation? After giving a brief overview of the field 
of avian ecological epigenetics, I will show data of our study 
on great tits (Parus major) . There we combine whole genome 
sequencing with whole methylome sequencing to study the 
influence of DNA methylation on the variation and evolution 
of personality traits in both natural populations and lines se-
lected for extreme personalities in the great tit . We integrate 
long-term behavioural data with whole-methylome, RRBS 
and candidate gene methylation data . We show that heredity 
is only partly explained by genomic information, and that the 
epigenome as a regulator of the expression of the genome, is 
an important factor for explaining both variation in behav-
iour, and the speed of evolutionary change of behavioural 
traits in general and personality traits specifically . Avian 
epigenetics is therefore a promising field for studying labile 
traits .

S11.02
Epigenetic mechanisms for plasticity in coping with 
environmental change

Dustin Rubenstein
Columbia University, New York, NY, USA

If organisms are to persist in the face of climate change, they 
must be able to deal not only with increasing temperatures, 
but also greater climatic variation . One of the primary ways 
animals cope with environmental change is through pheno-
typic plasticity, the ability to respond to environmental cues 
through phenotypic adjustment . In birds, the hypothalamic–
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pituitary–adrenal (HPA) axis allows individuals to rapidly ad-
just their responses to environmental change . Despite much 
work exploring HPA function under different environmental 
conditions, we still lack a thorough understanding of how 
the HPA axis has evolved in species living in naturally variable 
and unpredictable environments . Using superb starlings 
(Lamprotornis superbus), which inhabit a range of East African 
environments where rainfall varies within and among years, I 
will explore the molecular mechanisms that underlie plasti-
city in the HPA axis . First, I will show how annual variation in 
rainfall during development influences plasticity in the form 
of DNA methylation of the glucocorticoid receptor, which in 
turn affects their fitness later in life . Next, I will explore how 
patterns of DNA methylation in other HPA-related genes, as 
well as across the entire starling genome, vary with rainfall 
during development . Finally, I will compare patterns of DNA 
methylation across the genome from birds collected along 
an ecological gradient spanning hundreds of kilometers that 
varies in the degree of rainfall variability and predictability . 
Together, these studies demonstrate how environmental un-
certainty shapes the HPA axis, allowing organisms to respond 
plastically to environmental change and maximize their fit-
ness in unpredictable environments

S11.03
Temporal variation in genome-wide DNA methylation 
patterns and seasonal timing of reproduction in great tits

Heidi M . Viitaniemi1, Irene Verhagen2, Antti Honkela1, Marcel 
E . Visser2, Kees van Oers2, Arild Husby3

1. University of Helsinki, Helsinki, Finland, 2. Netherlands Institute of 
Ecology (NIOO-KNAW), Wageningen, Netherlands, 3. EBC, Uppsala 
University, Uppsala, Sweden

Seasonal timing of reproduction is an important fitness 
trait and has a heritable basis, but little is known about the 
molecular mechanisms contributing to this variation . Recent 
studies have demonstrated DNA methylation as one mech-
anism regulating seasonal rhythms . Temporal changes in 
DNA methylation within individuals are very rarely examined 
but are needed to link patterns of DNA methylation to varia-
tion in onset of seasonal timing of reproduction in individ-
uals . Here we use a unique study on genomic selection lines 
for timing of reproduction in great tits (Parus major) . By using 
a reduced representation bisulfite sequencing (RRBS) ap-
proach, we examine temporal changes in DNA methylation 
during the onset of breeding in females reared in climate-
controlled aviaries . Examining over 500,000 CpG sites in 
red blood cells (RBC), we find strong statistical support for 
temporal changes in more than 9% of the sites . Although 
most of these changes were small (median within-individual 
change of 2%), these revealed several new potential candi-
date genes for timing of reproduction . To test how the tissue 
generality of these methylation changes observed in RBC, as 
well as how temporal changes in DNA methylation correlate 
with transcriptomic expression from RNA-seq data, we will 
extend this to measuring patterns of CpG methylation in 
several other tissues . To our knowledge this study is the first 

to examine the possible role of temporal changes in DNA 
methylation in timing of reproduction .

S11.04
DNA methylation and expression levels in the 
glucocorticoid receptor gene are affected by 
developmental conditions and predict corticosterone 
responses in zebra finches

Blanca Jimeno1, 2, Michaela Hau2, 4, Elena Gómez-Díaz3, Simon 
Verhulst1

1. University of Groningen, Groningen, Netherlands, 2. Max Planck 
Institute for Ornithology, Seewiesen, Germany, 3. Estación Biológica de 
Doñana, Sevilla, Spain, 4. University of Konstanz, Konstanz, Germany

Developmental environment can induce phenotypic chan-
ges that last for life and may be functional, modulating how 
individuals cope with their environment . Epigenetic mech-
anisms (i .e . DNA methylation) have been proposed to link 
early life environment and adult phenotype by modulating 
the expression of many genes, such as the glucocorticoid 
receptor (NR3C1) . Glucocorticoid hormones (e .g . corticoster-
one) mediate physiological adaptations to environment in 
vertebrates, including long-term effects of developmental 
conditions . However, experimental studies on epigenetic 
mechanisms as pathways linking early life experiences with 
adult phenotype are mainly restricted to mammals, while lit-
tle is known about them in other taxa . Furthermore, the role 
of the adult environment on shaping such effects remains 
unexplored . We experimentally tested for differences in DNA 
methylation at the NR3C1 promoter and gene expression 
between adult zebra finches (Taeniopygia guttata) differing 
in the level of challenge faced during development (large vs . 
small broods), and whether the phenotypic outcome differs 
between benign vs . harsh adult environments . Furthermore, 
we tested for an association between NR3C1 expression and 
glucocorticoid traits, which we previously showed to differ 
between treatments . We found that harsher conditions dur-
ing development were associated with higher methylation, 
while gene expression showed lower values in the hard fora-
ging environment and was highly correlated with all corti-
costerone traits . Our results suggest that epigenetic memory 
at glucocorticoid genes may be the mechanisms underlying 
long-term effects of developmental conditions in birds in the 
same direction as in mammals, and that the later environ-
ment can determine the functional outcome of the process .

S11.05
Epigenetic potential in native and introduced 
populations of house sparrows (Passer domesticus)

Haley E . Hanson1, Holly J . Kilvitis1, Aaron W . Schrey2, Lynn B . 
Martin1

1. University of South Florida, Tampa, FL, USA, 2. Georgia Southern 
Armstrong Campus, Savannah, GA, USA

Epigenetic potential, or the capacity for epigenetically-
mediated phenotypic plasticity, may play an important role 
during range expansions . As range-expanding populations 
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face comparatively novel ecological challenges and can be 
genetically constrained due to bottlenecks and/or founder 
effects, they might often rely on phenotypic plasticity via 
epigenetic mechanisms to rapidly cope with these chal-
lenges . Here, we asked whether one proxy for epigenetic 
potential (i .e . the abundance and/or position of CpG sites 
within gene promoters) varied among three native and three 
introduced populations of house sparrows Passer domesticus . 
DNA methylation primarily occurs at CpG sites and we re-
cently discovered that methylation at one CpG site within the 
putative promoter region of a microbial surveillance gene 
(Toll-like receptor 4, TLR-4) was a strong predictor of TLR-4 
expression in house sparrows . We characterized i) total CpG 
sites, ii) SNPs in CpG sites, and iii) overall SNP variation within 
the putative promoter region of TLR-4  . We hypothesize that 
SNP variants represent genetic assimilation of initially pure 
(environmental) epigenetic effects, particularly when they 
occur within or near CpG sites . We found more unmodified 
CpGs (those lacking SNPs) and fewer SNPs overall in birds 
from introduced populations . Moreover, we found greater 
variation in the number of SNPs among CpG sites in native 
populations, suggesting selection against some SNPs in 
introduced populations and/or assimilation of previously epi-
genetic effects in native ones . These results support a role for 
epigenetic potential in the range expansions of this species, 
and have instigated a more intensive study using epi- and 
ddRADseq .

S12: Sexual Signals and Speciation 
in Birds: Combining Field and 
Genomic Approaches

S12.01
Sexual signals and reproductive isolation in fairy-wrens 
and other birds

Michael S . Webster1, Daniel Baldassarre2, Emma Greig1

1. Cornell University, Ithaca, NY, USA, 2. Princeton University, Princeton, 
NJ, USA

In birds and other taxa, behavioral changes can lead to repro-
ductive isolation between divergent populations, potentially 
leading to full speciation . In particular, divergence in sexual 
signals, such as plumage and song, may lead to premating 
isolation without “reinforcement” of postmating barriers . 
However, the degree to which divergent signals lead to 
reproductive isolation will depend on the response to those 
signals as well as the signals themselves . Recent advances in 
both genomic analyses and field biology have made it pos-
sible to explore the role of behavior in the early stages of the 
speciation process . I will review our own work with Austral-
ian fairy-wrens, as well as other recent studies, to examine 
what leads to divergence in sexual signals and the extent to 
which such divergence leads to reproductive isolation . These 
studies reveal that divergent signals can lead to reproduct-
ive isolation, but that this is not always the case and in fact 

such barriers can often be quite weak . Possible explanations 
for this will be explored, as well as the implications for our 
understanding of the speciation process in birds .

S12.02
Genomic and signal variation across avian hybrid zones: 
how important is sexual selection in speciation?

Darren E . Irwin
University of British Columbia, Vancouver, BC, Canada

Sexual and social selection can generate rapid within-
population change in sexual signals and mating preferences, 
potentially leading to differentiation between populations 
and reduced interbreeding . Such premating isolation is often 
invoked as a form of reproductive isolation that can lead to 
speciation . However, theoretical analyses have generated 
equivocal results regarding whether sexual selection enhan-
ces or reduces the potential of two populations to speciate . 
A consensus is that postmating isolation—lower fitness of 
hybrids—is necessary for speciation, and that without it 
sexual selection might actually lead to lower differentiation 
between populations . Here, I compare patterns of reproduct-
ive isolation across avian contact zones in the boreal forests 
of North America and Asia . Early research in two cases sug-
gested that song differences—a premating barrier—played a 
key role in speciation . More recent examinations of younger 
contact zones show that song and plumage differences lead 
to little if any premating isolation . Examinations of genomic 
patterns, however, lead to the conclusion of moderate to 
strong selection against hybrids . The overall picture is one of 
postmating isolation evolving prior to premating isolation, 
with song and plumage differences playing a major role in 
reproductive isolation only in the later stages of speciation . 
While these results might be taken as evidence against a 
role of sexual selection in speciation, I conclude the talk by 
discussing the possibility that sexual selection can contribute 
as much to postmating isolation as to premating isolation, 
hence could still play an important role in speciation .

S12.03
Directional selection on plumage color maintains 
differences between subspecies of an island flycatcher

J . Albert C . Uy1, Elizabeth A . Cooper2

1. University of Miami, Coral Gables, FL, USA, 2. Clemson University, 
Clemson, SC, USA

Hybridization can result in the collapse of differentiated 
populations when they come into secondary contact . As 
such, if reproductive isolation is incomplete between diver-
ging taxa, selection needs to counteract the homogenizing 
effects of gene flow to complete speciation . In birds, where 
intrinsic postzygotic barriers typically evolve after speciation, 
strong premating barriers could maintain distinct popula-
tions . Here we present a combination of genetic and behav-
ioral data to show that directional selection counteracts the 
homogenizing effects of gene flow between two distinct 
subspecies of the Monarcha castaneiventris flycatcher that 
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occur on islands less than 10 km apart . Population genomic 
analyses of neutral markers reveal that despite plumage col-
or being nearly fixed between subspecies, hybridization has 
resulted in reduced population genetic structure between 
populations . In contrast, mutations in known pigmentation 
gene are nearly fixed between subspecies, indicating that 
intense directional selection counteracts the homogenizing 
effects of gene flow . Further, field experiments indicate that 
plumage color is used to recognize conspecifics, suggesting 
that behavioral isolation is the likely mechanism that main-
tains the differences in color between subspecies . Together, 
these results suggest that strong directional selection can 
counteract gene flow to maintain differences between popu-
lations at the early stages of speciation .

S12.04
The relative contributions of natural and sexual selection 
to reproductive barriers in multiple barn swallow hybrid 
zones

Elizabeth Scordato1, 2, Chris Smith2, Georgy Semenov2, Liu 
Yu3, Matt Wilkins2, 7, Wei Liang4, Sundev Gombobaatar5, Kazuo 
Koyama6, Alex Rubtsov8, Sheela Turbek2, Craig Stricker9, Mike 
Wunder10, Rebecca Safran2

1. Cal Poly Pomona, Pomona, CA, USA, 2. The University of Colorado, 
Boulder, CO, USA, 3. Queen Mary University, London, United Kingdom, 
4. Hainan Normal University, Haikou, China, 5. National University of 
Mongolia, Ulaanbaatar, Mongolia, 6. Japan Bird Research Associa-
tion, Tokyo, Japan, 7. Vanderbilit University, Nashville, TN, USA, 8. State 
Darwin Museum, Moscow, Russia, 9. USGS, Denver, CO, USA, 10. The 
University of Colorado, Denver, Denver, CO, USA

The contributions of natural and sexual selection to repro-
ductive isolation have long been of interest in evolutionary 
biology . Recent application of genomic tools to studies of 
hybrid zones has made it possible to identify the genomic 
architecture of reproductive barriers and to link patterns of 
hybridization to phenotypic and ecological variables . We 
assessed the relative contributions of divergent migratory 
behavior (a naturally selected trait) and divergent ventral 
plumage coloration (a sexually selected trait) to the extent 
of hybridization and the strength of premating reproductive 
isolation in hybrid zones between three pairs of barn swallow 
(Hirundo rustica) subspecies in Asia . We found limited hy-
bridization and assortative mating between two of the three 
subspecies pairs, implicating an important role for natural 
selection in maintaining reproductive boundaries . However, 
assortative mating was stronger between the subspecies pair 
with greater differences in plumage coloration, suggesting 
that sexual selection may interact with natural selection to 
further reduce interbreeding . By contrast, the third sub-
species pair exhibits no variation in migratory phenotype 
and admixes extensively . There is also evidence for asymmet-
rical introgression of dark plumage coloration, suggesting 
that directional female preferences for dark color or competi-
tive superiority of dark colored birds may lead to increased 
hybridization . Sexual selection thus appears to contribute 
to both the maintenance and erosion of reproductive bar-

riers in different ecological contexts across the barn swallow 
complex . I discuss how the combination of genomic tools 
and field studies can yield new insights into the processes 
maintaining reproductive barriers in hybrid zones .

S12.05
Diverge or merge? Asymmetry in behaviour and genetic 
introgression at a narrow contact zone and acoustic 
boundary in learned birdsong

Caroline Dingle1, Wouter Halfwerk2, Hans Slabbekoorn3

1. The University of Hong Kong, Hong Kong, Hong Kong, 2. Vrije Uni-
versiteit Amsterdam, Amsterdam, Netherlands, 3. Leiden University, 
Leiden, Netherlands

Divergence in learned birdsong could act as a pre-mating 
barrier to reproduction between closely related taxa . Song 
learning may also lead to heterospecific song copying in 
contact zones and merging of incipient species . Insight into 
which of these two evolutionary outcomes is most likely and 
why may come from behavioral responses to divergent sig-
nals . We studied two subspecies of the gray-breasted wood-
wren (Henicorhina leucophrys leucophrys and H. l. hilaris) that 
sing distinct songs and replace each other over a narrow 
contact zone in the Ecuadorian Andes . Combining song an-
alyses, playback experiments and genetic data we explored 
the role of learned song in driving divergence between these 
taxa . Our data suggest that song divergence at the contact 
zone is driven by environmental selection and reinforcement . 
Behavioral responses to songs were asymmetric; leucophrys 
responded strongly to both song types while hilaris only 
responded to songs from their own subspecies . Genetic an-
alysis revealed that introgression was limited to the contact 
zone and was also asymmetric, with more gene flow from 
leucophrys to hilaris . Heterospecifc song copying potentially 
explains this asymmetry: matching genotype to acoustic 
phenotype showed that hilaris copied leucophrys songs, 
but not vice-versa . Taken together, we conclude that song 
learning may promote song divergence and guide assorta-
tive mating, but at the same time may allow some genetic 
introgression between the two taxa at the contact zone . 
Explaining the presence and direction of asymmetry in genes 
and behavior at contact zones appears the new challenge 
and may be critical for understanding ecological speciation .
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S13: Seasonal Timing: from Genome to 
Phenotype

S13.01
The role of major shifts in breeding time (allochrony) in 
speciation: general patterns from genomics to ecology, 
and a case study

Rebecca S . Taylor1, Mark Bolton2, Annalea Beard3, Tim Birt1, 
Petra Deane-Coe1, Andre F . Raine4, Jacob González-Solís5, 
Stephen C . Lougheed1, Vicki L . Friesen1

1. Queen’s University, Kingston, ON, Canada, 2. Royal Society for the 
Protection of Birds, Bedfordshire, United Kingdom, 3. St Helena Govern-
ment, Jamestown, United Kingdom, 4. Kaua’i Endangered Seabird 
Recovery Project, Hanapepe, HI, USA, 5. Universitat de Barcelona, Barce-
lona, Spain

Major shifts in seasonal timing of breeding may promote 
speciation through reproductive isolation of allochronic 
populations . Allochronic species are often cryptic and 
mistakenly classified together, which has major implications 
both for understanding evolution and ecology, and for con-
servation . We collated examples of speciation by allochrony 
to uncover the causes of shifts in breeding time and the gen-
etic underpinnings involved . We found that shifts in breed-
ing time can have numerous causes, suggesting they could 
contribute to speciation more commonly than currently ap-
preciated . Using both genetic and genome-wide sequencing 
techniques, we investigated population divergence across 
the global breeding range of a seabird species complex 
that provides an excellent system to study the effects of al-
lochrony on speciation: Band-rumped storm-petrels (Hydro-
bates spp .) are highly pelagic seabirds breeding on tropical 
and subtropical islands in the Atlantic and Pacific oceans . 
We found at least four independent breeding time changes 
across the phylogeny, representing different stages along the 
speciation continuum . We then used genomic data to test 
whether allochronic populations formed due to independent 
mutations shifting breeding time, standing genetic variation 
at the population level, or plasticity in breeding time . We 
found that independent mutations were unlikely, but that 
plasticity in breeding time was potentially involved in the 
formation of allochronic populations . Overall, our research 
provides insights into how shifts in seasonal breeding times 
can occur, an important question both in the light of climate 
change, and because allochronic divergence appears to be 
an underappreciated mechanism able to drive the formation 
of cryptic species .

S13.02
The search for the basis of consistent migration timing in 
Bar-tailed Godwits

Phil Battley1, Angela M . Parody Merino1, Jesse R . Conklin2, 
Francisco Prosdocimi3, Andrew E . Fidler4

1. Massey University, Palmerston North, New Zealand, 2. University of 
Groningen, Groningen, Netherlands, 3. Universidade Federal do Rio de 
Janeiro, Rio de Janeiro, RJ, Brazil, 4. University of Auckland, Auckland, 
New Zealand

Bar-tailed godwits (Limosa lapponica baueri) migrating from 
New Zealand (NZ) via Asia to Alaska provide an exemplar of 
individual differences in migration timing, in which indi-
vidual migration dates are highly consistent between years 
while the population spans almost a month . We are testing 
for associations between departure time of individuals and 
sequence variation within genes of the circadian clock core 
oscillator (CCO), the CCO output pathways and the hypothal-
amic–pituitary–gonadal axis . We monitored migration timing 
of marked birds from NZ in 2008–2018 and used geolocators 
to determine departure timing from the Asian stopover . An-
alysis of 27 microsatellite loci found no evidence of popula-
tion genetic structuring in association with NZ departure 
times but a slight difference between early and late migrants 
from Asia (matching equivalent structure between northern 
and southern Alaskan breeders) . We used a complete godwit 
genome and partial genome sequencing on 19 early or late 
migrants to guide the identification of polymorphic regions 
in genes potentially related to circadian cycles or migra-
tion . We sequenced 3400 SNPs from 120 candidate genes in 
265 godwits and used a range of genome-wide association 
studies and mixed models to test for associations between 
genetic variation and migration timing . No individual SNPs 
had a clear and significant association with migration timing . 
The combination of genes sampled did, however, explain a 
substantial proportion of the variation in migration timing 
(~10–36%), indicating that migration timing in godwits is 
probably quite complex with a range of genes involved in 
the regulation of timing .

S13.03
The evolution of mechanisms underlying seasonal timing 
of avian reproduction

Marcel E . Visser1, Irene Verhagen1, Jip C . Ramakers1, Veronika 
N . Laine1, Heidi Viitaniemi2, Christa Mateman1, Arild Husby2, 
Kees van Oers1, Phillip Gienapp1

1. Netherlands Institute of Ecology (NIOO-KNAW), Wageningen, Nether-
lands, 2. University of Helsinki, Helsinki, Finland

Species need to time their reproduction to match the an-
nual period of favourable conditions, often set by seasonal 
timing of other species . Climate change has led to unequal 
shifts in timing among species at different trophic levels, 
leading to a mismatch between the time of the need for, 
and the availability of, resources . A key question is how the 
mechanism underlying timing can be altered by evolu-
tion . I will address this question with our ongoing work on 
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selection lines for early and late egg-laying great tits (Parus 
major), using genomic selection . In these selection lines, we 
test for phenotypic (laying-date) and genomic (using a 650 
kSNP chip) consequences of selection . Next, we study which 
components of the underlying physiological mechanism are 
altered by selection . For this, we measure in birds that breed 
in aviaries under contrasting temperatures their pheno-
type (laying date), their genotype (by resequencing), their 
temporal pattern of gene methylation (epigenetic signatures 
over time depending on line and treatment) and their gene 
expression (depending on line and treatment, using qPCR 
and RNAseq,) . Finally, we measure fitness of the selection 
line birds under natural conditions by releasing them into 
our long-term study population and measuring their repro-
ductive success . By integrating these approaches we aim to 
not only increase our proximate understanding of timing 
of reproduction but also understand the evolution of these 
mechanisms which will help us assess whether the potential 
rate at which great tits can adapt to climate change is suf-
ficient to keep up with our warming world .

S13.04
Seasonally sympatric juncos as a model for uncovering 
mechanisms regulating variation in seasonal 
reproductive timing

Timothy Greives1, Ellen Ketterson2

1. North Dakota State University, Fargo, ND, USA, 2. Indiana University, 
Bloomington, IN, USA

Outside of the tropics, reproduction is often limited to a 
short window of time that ensures favorable conditions 
for rearing offspring . While annual cycles are predictable, 
within-species variation in seasonal timing of reproductive 
function is nevertheless considerable both across and within 
populations . We use the Dark-eyed Junco (Junco hyemalis) 
as a model to address mechanisms underlying variation in 
reproductive timing . Across the junco range, resident and mi-
grant individuals live in sympatry overwinter for ~6 months 
of the year, experiencing the same environmental cues, but 
differ in timing of reproduction . To date, males have been the 
preferred sex to investigate the physiological mechanisms 
regulating seasonal transitions, yet females ultimately dic-
tate timing of clutch initiation . The mechanisms that act to 
integrate cues and regulate timing decisions in females are 
much less clear . The hypothalamo-pituitary-gonadal (HPG) 
axis ultimately regulates seasonal reproductive physiology 
and timing . The specific nodes, particularly outside of the 
brain, that may influence variations in HPG axis activity and 
thus transitions to breeding condition remain poorly under-
stood . Here, using hormone ‘challenges’ and examination of 
candidate gene expression, we report recent findings that 
suggest that variation in mechanisms downstream from the 
hypothalamus may act to regulate final follicular matura-
tion and clutch initiation . Research aimed at uncovering the 
mechanistic basis of individual variation is necessary if we 
are to understand if, and how, selection shapes reproductive 
timing of free-living vertebrates .

S13.05
Molecular basis of daily and seasonal adaptations in 
latitudinal migratory songbirds

Vinod Kumar1, Aakansha Sharma1, Ila Mishra1, Shalie Malik2, 
Sangeeta Rani2

1. University of Delhi, Delhi, DL, India, 2. University of Lucknow, Luck-
now, UP, India

Birds have evolved with adaptive strategies to anticipate 
changes and prepare for transitions between seasonal 
states during the year . This is exhibited in seasonal altera-
tions in the behaviour and physiology, as controlled by the 
annual photoperiodic cycle . Here, we report results from 
experiments on migratory buntings (Emberiza sp.) aimed 
at investigating whether migrants employ different mo-
lecular strategies in regulating seasonal life-history states . 
Photosensitive and photorefractory birds were exposed to a 
longer and shorter photoperiod, to induced migratory states, 
respectively, which was confirmed by changes in the body 
mass and fat deposition and the nocturnal apperance of 
Zugunruhe (migratory restlessness in caged birds) . We found 
differences in the behaviour and physiology . Birds were fat 
and exhibited more intense Zugunruhe and had higher plas-
ma levels of plasma corticosterone, malate dehydrogenase 
and triglycerides in the migratory state . There was differential 
expression of genes and changes in the phase and amplitude 
of clock genes and genes coding for neurotransmitters in the 
hypothalamus . In the liver, muscle and adipose tissues, we 
also found seasonal differences in the RNA expression of sev-
eral genes linked with the metabolism . These results provide 
insights into the molecular adapation of seasonal changes 
in the behaviour and physiology in latitudinal migratory 
songbirds .
* Supported by Department of Biotechnology, India (BT/
PR4676/MED/30/752/2012)

S14: From Genome Sequence to 
Function

S14.01
Dynamic and sex-biased gene transcription in the 
reproductive axis of the rock dove, Columba livia

Suzanne H . Austin1, Andrew Lang2, Matthew MacManes2, 
Rebecca M . Calisi1

1. UC Davis, Davis, CA, USA, 2. University of New Hampshire, Durham, 
NH, USA

Becoming a parent often requires major changes in an 
organism’s physiology and behavior to promote offspring 
survival . While research continues to uncover crucial endo-
crine players responsible for these changes, we know 
relatively less about the underlying genomic activity driving 
them . In species in which both parents care for offspring, 
are the genetic mechanisms facilitating similar maternal 
and paternal behaviors the same in both sexes, or do they 
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differ? Conversely, do sex-specific behaviors originate from 
the activity of the same or different genes? To answer these 
questions, our team characterized how gene activity changes 
in mothers versus fathers over the course of parental care 
using the socially monogamous and bi-parental species of 
the rock dove (Columba livia) . At multiple time points, we as-
sessed levels of gene transcription in tissues vital for repro-
duction in vertebrates: the hypothalamus and lateral septum 
in the brain, the pituitary gland, and the testes and ovaries . 
We found similar as well as sex-biased changes in gene 
expression at various time points in genes identified a priori 
for their known role in facilitating parental care . In addition, 
we uncovered novel targets for further investigations . The re-
sults of this large-scale study offer significant insight into the 
mechanisms driving maternal versus paternal care behaviors, 
from genome to phenome . 

S14.02
Complex patterns of transcription and regulation of 
genes in the avian genome

David W . Burt1, Richard I . Kuo2, Elizabeth Tseng3, Lel Eory2

1. University of Queensland, Brisbane, QLD, Australia, 2. The Roslin 
Institute and Royal (Dick) School of Veterinary Studies, University of 
Edinburgh, Edinburgh, United Kingdom, 3. Pacific Biosciences, Menlo 
Park, CA, USA

Our knowledge of avian genomes has increased rapidly, 
starting with the publication of the chicken genome in 2004 . 
Advances in DNA sequencing now make it possible to pro-
duce draft sequences of any vertebrate genome, quickly and 
cheaply . We have seen the completion of draft genomes of 
more than 300 other birds, with plans to sequence all 10,000 
by the B10K Consortium . With advances in long read se-
quencing and optical mapping, we are seeing chromosome 
level genome assemblies with N50 contigs of over 20Mb . 
The annotation of genomes has also been under continuous 
improvement, taking advantage of transcriptome data gen-
erated both by short and long read sequencing technolo-
gies . Recently, we sequenced normalised, full-length chicken 
cDNA libraries by the Pacific Bioscience Iso-Seq method 
defining over 60K transcripts and 29K genes . Of these, more 
than 20K were novel long non-coding RNA (lncRNA) tran-
scripts . These early studies have been expanded to more tis-
sues (brain, embryo, testes, ovary, spleen and macrophage), 
which collectively define over 300K unique transcripts 
mapping to over 60K genes . These genes split roughly as 25K 
coding and 35K non-coding genes . The relative proportion of 
alternative transcription events revealed striking similarities 
between the chicken, mouse and human transcriptomes . Our 
results indicate that the chicken transcriptome is similar in 
complexity (with multiple starts and stops, and alternative 
isoforms) compared to human and mouse . Our improved 
methodology demonstrates the potential of Iso-Seq sequen-
cing to rapidly expand our knowledge of the transcriptomes 
of any complex organism

S14.03
Impacts of parental genotypes on nestling gene 
expression

Daniel Newhouse1, Margarida Barcelo Serra2, Rusty Gonser2, 
Elaina Tuttle2, Christopher Balakrishnan1

1. East Carolina University, Greenville, NC, USA, 2. Indiana State Univer-
sity, Terre Haute, IN, USA

Parents can have profound epigenetic effects on offspring 
fitness . Little, however, is known about the epigenetic 
impacts of parental care variation in offspring and how such 
variation may interact with offspring genotype in natural 
systems . The white-throated sparrow (Zonotrichia albicollis, 
WTSP) provides an ideal system to investigate the epigen-
etic effects of parental care in offspring . WTSPs exist in two 
genetic morphs, tan and white, controlled by a chromosomal 
inversion . Morphs mate disassortatively, resulting in distinct 
parental care types: biparental care (tan male x white female) 
and female-biased care (white male x tan female) . Both 
parental care types produce tan and white morph offspring, 
offering an opportunity to study how offspring morph 
interacts with parental care variation . To investigate parental 
care impacts in WTSP nestlings, we performed RNA-seq on 
32 WTSP nestlings experiencing the two parental care types . 
We find 686 genes differentially expressed (DE) between 
the two nest types and six gene co-expression modules 
correlated with parental care . These modules and DE genes 
up-regulated in female-biased nests primarily have gene 
ontology annotations in metabolic, catabolic, and stress 
related pathways resulting from the overrepresentation of 
proteolysis genes . Nestlings also exhibit morph specific gene 
expression, driven by both immunity genes and 75 genes 
located in the chromosomal inversion . However, there is no 
apparent difference between morphs in their response to 
parental genotypes . We have demonstrated that differences 
in parental genotypes alter nestling metabolism and stress . 
This difference is likely driven by variation in parental care .

S14.04
Seasonal changes in hypothalamic and pituitary 
feedback sensitivity in sparrows

Jesse S . Krause1, Angus Reid2, Jonathan H . Pérez2, Valerie 
R . Bishop2, Jeffrey C . Chea1, John C . Wingfield1, Simone L . 
Meddle2

1. University of California, Davis, Davis, CA, USA, 2. University of Edin-
burgh, Roslin, United Kingdom

Environmental conditions can activate avian stress physiol-
ogy through higher corticosterone secretion in birds coping 
with harsh environments . Circulating corticosterone levels 
are ultimately regulated by negative feedback through 
mineralocorticoid (MR) and glucocorticoid (GR) receptors, 
although the amount of hormone that reaches the recep-
tors is also regulated by 11βHydroxysteroid dehydrogenase 
(11βHSD1) which reactivates and 11βHSD2 which can deacti-
vate the hormone . . Here we compared plasma corticosterone 
concentrations, hypothalamic and pituitary mRNA expres-
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sion of receptors and enzymes using qPCR in two sub-spe-
cies of free-living White-crowned sparrow (Zonotrichia leuco-
phrys) during breeding, molt, and non-breeding wintering 
stages . Z. l. gambelii, migrates from California to breed in 
Alaska and Z. l. nuttalli is a non-migratory resident of coastal 
California . Corticosterone was highest in migrants during 
breeding compared to molt and wintering while residents 
showed higher corticosterone levels during breeding and 
winter compared to molt  . During breeding, migrant males 
had higher corticosterone compared to residents . No differ-
ences were found for females . Pituitary MR and GR mRNA 
for both sexes of migrants and male residents were lowest 
during breeding when plasma corticosterone was elevated . 
Concordantly, to reduce local availability of hormone for 
negative feedback, 11βHSD1 expression was lower and both 
hypothalamic and pituitary11βHSD2 higher during breeding 
compared to wintering in male migrants . Together these data 
suggest exquisite plasticity of pituitary and hypothalamic 
cellular feedback controls as necessitated by unique stress 
profiles between resident and migrant white-crowned spar-
rows at key stages of the annual cycle .

S14.05
21st Century starlings: an emerging model for 
evolutionary studies in the Homogocene

Lee A . Rollins1, Katarina Suart1, Katherine L . Buchanan2, Phillip 
Cassey3, Craig D .H . Sherman2, William B . Sherwin1

1. University of New South Wales, Evolution & Ecology Research Centre 
and School of Biological, Earth and Environmental Sciences, Sydney, 
NSW, Australia, 2. Deakin University, Centre for Integrative Ecology, 
School of Life and Environmental Sciences, Geelong, VIC, Australia, 3. 
University of Adelaide, Ecology and Environmental Science, Adelaide, 
SA, Australia

Starlings (Sturnus vulgaris) are one of the most commonly 
studied avian species worldwide and one of only three birds 
included on the IUCN’s list of the “World’s Worst Invasive 
Alien Species” . The combination of our rich understanding 
of starling biology and ecology, together with its incredible 
success at colonizing and adapting to new environments, 
makes it ideal for the study of evolution . Further, the starling 
genome has recently been sequenced, improving our ability 
to identify genes underlying these adaptations . To date, star-
lings have been best utilized as a model for rapid evolution 
during invasion in Australia, where they have prospered over 
the past 160 years since introduction . Here, I will review our 
knowledge of their current global distribution and evidence 
of their evolution in Australia and abroad, and describe 
current evolutionary research we are conducting . The latter 
includes analyses of full genome sequences from 30 individ-
uals taken from the native range and two invasions, which 
will be used to investigate the presence of signatures of 
selection across invasions, deepen our knowledge of recent 
selection on the invasion front in Western Australia and test 
hypotheses generated by our current reduced representation 
sequencing data from individuals sampled across Australia . 
Finally, these data will enable us to conduct a comparative 

genomics project in collaboration with researchers working 
on Indian mynas ((Acridotheres tristis(), another key Australian 
invasive avian invader . 

S15: Integrative Approaches to Avian 
Evolution in Australia and the 
Indo-West Pacific

S15.01
Evolution of birds in Sahul with special reference to 
the New Guinea-Australian savanna and wetland 
connections

Leo Joseph
Australian National Wildlife Collection, CSIRO, Canberra, ACT, Australia

Sahul is the name of the continental land mass formed by 
present-day Australia and New Guinea when they have 
been joined at times of lowered sea level . This paper will first 
review recent evolutionary studies of Australian birds . It will 
then focus on results generated from a series of expeditions 
to the savannas and wetlands of lowland Papua New Guinea 
(PNG) . These were designed to complete sampling of many 
species common to these habitats in Australia’s Monsoon 
Tropics and PNG . It will examine the drivers of distribution 
patterns of birds in the region paying close attention to the 
evolution of patchwork distributions such as in the Yellow-
tinted Honeyeater Ptilotula flavescens or even distinctive taxa 
such as the Spangled Kookaburra Dacelo tyro in the New 
Guinean region . It will review and set the scene for papers to 
follow in the remainder of the symposium . Particular empha-
sis will be placed on lessons from high levels of apparent and 
real discordance between molecules and morphology at the 
level of populations (e .g ., Spectacled Monarch Symposiachrus 
trivirgatus; rosellas Platycercus spp) or clades (e .g ., meliphagid 
honeyeaters) .

S15.02
Evolution at the periphery: The role of islands in 
generating avian diversity in Australia and the Indo-West 
Pacific?

Michael J . Andersen1, 2

1. University of New Mexico, Albuquerque, NM, USA, 2. Museum of 
Southwestern Biology, Albuquerque, NM, USA

This paper will examine the contribution made by various 
research groups to understanding diversification dynamics 
on islands vs continents . Geologic history of Australasia is 
complex and it has clearly influenced patterns and processes 
of avian diversification in the region . Indeed, the early radia-
tion of oscine passerines occurred there, and this paper will 
address our current understanding of when this radiation 
occurred and the role islands played in promoting its global 
expansion out of Australia . Particular attention will be placed 
on the role Earth history played in promoting diversification 
of the region’s most iconic avian lineages: kingfishers, honey-
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eaters, monarch-flycatchers, and corvidans . This paper will 
highlight the novel insights gained as the field moved from 
small genetic datasets to large genomic datasets, and how 
continued efforts in field expeditions to the region’s archipel-
agos has helped invigorate the study of diversification in the 
cradle of speciation theory .

S15.03
Competitively mediated selection in Great Speciators

Darren P . O’Connell1, David J . Kelly1, Naomi Lawless1, Adi 
Karya2, Kangkuso Analuddin2, Nicola M . Marples1

1. Trinity College Dublin, the University of Dublin, Dublin, Ireland, 2. 
Universitas Halu Oleo, Kendari, Indonesia

The importance of competition as a driver of evolution 
remains controversial . Rare insight into this mechanism is 
provided by the “Great Speciators” of the Indo-Pacific . These 
lineages are known for their rapid evolution . Species from 
these lineages are often found in secondary sympatry with 
close relatives, with whom they would likely compete . In 
competing species, traits minimising resource competition 
are expected to experience positive selection . Conversely, 
release from competition may allow species to access 
additional resources . Here we demonstrate cases of com-
petitively mediated selection in “Great Speciator” lineages of 
South-east Sulawesi, Indonesia, the Zosterops white-eyes and 
Todiramphus kingfishers . When Lemon-bellied White-eyes 
(Zosterops chloris) and Pale-bellied White-eyes (Zosterops 
consobrinorum) are found in sympatry, there is strict niche 
partitioning, with little overlap in morphological niche space . 
However, at sites where only Lemon-bellied White-eyes were 
present, they showed increased niche space . This is clear 
evidence of ecological character release, with Lemon-bellied 
White-eyes expanding to fill the morphological niche space 
split between the species in sympatry . Collared Kingfishers 
(Todiramphus chloris) and Sacred Kingfishers (Todiramphus 
sanctus) strictly partition habitat on mainland Sulawesi, 
avoiding direct competition . However, on small oceanic 
islands this habitat partitioning does not occur . Collared 
Kingfishers show an increase in bill and body size, allowing 
access to larger prey than Sacred Kingfishers . This reduces 
direct competition, a clear example of ecological character 
displacement . These results provide rare empirical support 
for the theoretical framework of competitively mediated 
selection and illustrate the utility of using “Great Speciator” 
lineages for studying how competition drives evolution .

S15.04
Intergeneric gene flow and genomic modifications in 
birds-of-paradise

Martin Irestedt1, Stefan Prost2, Les Christidis3, Valentina 
Peona4, Alexander Suh4, Mozes P . Blom1

1. Department of Biodiversity Informatics and Genetics, Swedish Mu-
seum of Natural History, Stockholm, Sweden, 2. Department of Biology, 
Stanford University, Stanford, CA, USA, 3. Southern Cross University, 
Coffs Harbour, NSW, Australia, 4. Department of Evolutionary Biology, 
Uppsala University, Uppsala, Sweden

The exceptional diversity in plumage and mating behavior 
among the Australo-Papuan birds-of-paradise, is one of the 
most well-known examples of phenotypic evolution due 
to strong sexual selection . Unexpectedly, birds-of-paradise 
are also renowned for their propensity to hybridize and 
numerous intergeneric hybrid combinations have been 
recorded . To study the underlying genetics of this amazing 
radiation, and in particular the prevalence and evolutionary 
implications of prolonged gene flow across taxa, we have 
sequenced the genomes of all bird-of-paradise species . 
The genome data set comprises several de novo genomes 
including one “chromosome level” assembly obtained by 
combining several long-read sequencing and scaffolding 
approaches . Using 10,000 independent sequence windows 
across the genome alignment, we inferred a summary-co-
alescent species tree that was overall well supported but also 
identified taxa that were difficult to place due to extensive 
discordance in coalescent patterns . To investigate whether 
this is caused by past hybridization or incomplete lineage 
sorting, we evaluated the relative frequency of competing 
topologies, quantified the distribution of coalescent times 
and used contemporary multi-species network approaches 
to model reticulation and deep coalescence simultaneously . 
These analyses uncovered multiple instances of introgres-
sive hybridization between birds-of-paradise taxa that have 
been phylogenetically distinct for millions of years . Using 
comparative genomics approaches we also identified an 
excess of genes under positive selection on the branch lead-
ing to the birds-of-paradise that are known to be involved 
in coloration, feather development and other relevant traits . 
We discuss how both hybridization and genomic modifica-
tions have promoted evolutionary diversification within this 
extraordinary radiation .

S15.05
Speciation genomics and elevated divergence on 
chromosome 1A help reconcile extreme genetic-
phenotypic discordance in woodswallows Artamus spp.

Jeffrey Peters1, Leo Joseph2

1. Wright State University, Dayton, OH, USA, 2. Australian National 
Wildlife Collection, Canberra, ACT, Australia

Closely related species exhibiting strong morphological 
differences but weak genetic differences provide excellent 
case studies in speciation . This uncoupling of phenotypic 
and genotypic divergence suggests that selection might be 
driving divergence at a few key loci, whereas gene flow or 
recent divergence contribute to low background levels of 
differentiation . Exemplifying this situation, two species of 
Australian woodswallows, the Masked Woodswallow Artamus 
personatus and the White-browed Woodswallow A. super-
ciliosus, have diagnosable differences in plumage but lack 
detectable differences in mitochondrial DNA (mtDNA) and 
vocalizations . We examined genetic differentiation at 4,718 
loci from double-digest restriction-associated-DNA sequen-
cing (ddRAD-seq) . Concordant with mtDNA, overall genomic 
differentiation was weak (Fst = 0 .0017) and insufficient for 
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assigning individuals to species . Moreover, differentiation 
on the Z sex-chromosome was not elevated (Fst-Z < 0; Fst-
Autosomal = 0 .0019) . However, five loci mapping to a small 
region of chromosome 1A had elevated divergence (Fst = 
0 .22-0 .38) and allele frequency differences that were suffi-
cient for species assignment . This region’s elevated Fst values 
were better explained by elevated divergence (i .e ., mean 
dxy = 0 .034 vs . 0 .011) than reduced nucleotide diversity (pi 
= 0 .023 vs . 0 .011) . Elevated divergence at nearby regions 
on the same chromosome has been found in comparisons 
of other closely related species of birds . We hypothesize a 
model of divergence with gene flow and a role of selection in 
preventing the introgression of alleles linked to a narrow re-
gion within chromosome 1A . However, determining whether 
one or more genes within this intriguing region contribute to 
speciation requires further research .

S16: Developmental Programming: 
Physiological Mechanisms 
and Adaptive Significance 
Developmental Programming: 
Physiological Mechanisms and 
Adaptive Significance 

S16.01
Potential mechanisms behind plasticity induced by 
developmental stressors: beyond glucocorticoids

Haruka Wada
Auburn University, Auburn, AL, USA

The developmental environment shapes offspring pheno-
type from sex, body size and condition, to physiological 
functions . Traditionally, many studies have focused on the 
detrimental effects of developmental stressors and glucocor-
ticoids as a mechanism through which the developmental 
trajectory is guided . Recently, studies show that mild stres-
sor during development can increase tolerance to a stressor 
later in life, a phenomenon known as conditional hormesis . 
Similarly, our recent work has shown that repeated exposure 
to mild heat stress during development enhances wound 
healing ability in adulthood . These studies emphasize the 
importance of considering dose and timing of the develop-
mental stressor, and of the environment an animal is tested 
in when determining whether the stress phenotype is advan-
tageous or not . I will discuss positive effects of development-
al stressors and possible physiological mechanisms beyond 
glucocorticoids such as oxidative damage . Lastly, when 
considering the adaptive significance of developmental pro-
gramming, it is important to measure heritability in experi-
ments . I will review theories and hypotheses in stress physiol-
ogy and developmental programming and suggest possible 
physiological parameters to measure in future studies .

S16.02
Hormone exposure in early life programs trait integration

Jennifer L . Grindstaff1, Loren Merrill1, 2

1. Oklahoma State University, Stillwater, OK, USA, 2. Illinois Natural His-
tory Survey, Champaign, IL, USA

Hormone exposure during early life may act to integrate 
phenotypic and genetic traits through effects on multiple 
target tissues . The degree of phenotypic integration can be 
quantified through the correlations between traits . We used 
this approach to test the effect of exposure to corticosterone 
(CORT) during the nestling and fledgling stages on within 
and among-trait associations for morphological and physio-
logical traits in zebra finches (Taeniopygia guttata) . Birds 
exposed to CORT exhibited stronger correlations within traits 
and stronger associations among traits . At a multivariate 
level, the principal components of the phenotypic covari-
ance matrix for physiological traits were shared between 
CORT exposed birds and control birds, but the eigenvalues 
were different . In other words, CORT treatment influenced 
the variance in some traits more than others, and altered 
correlations between traits . CORT did not significantly affect 
the phenotypic covariance matrix of morphological traits . We 
next utilized the random skewers approach to test whether 
the differences in the phenotypic matrices between CORT 
and control birds would be likely to impact the evolutionary 
response to selection, and found no significant differences . 
We found preliminary evidence that birds that died earlier 
had stronger within and among-trait correlations independ-
ent of treatment, and among CORT-treated birds, smaller 
birds were more likely to survive longer than larger birds . 
Overall, birds exposed to CORT during the nestling and 
fledgling stages exhibited increased phenotypic integration . 
This provides experimental evidence for pleiotropic effects of 
hormones during development . The developmental environ-
ment, by changing phenotypic covariance, can alter multi-
variate selection gradients and correlational selection .

S16.03
Effects of developmental stress on mitochondrial 
function

Ondi L . Crino1, Stephanie Falk2, Fanny L . Kraft1, Andrew C . 
Katsis1, Kate L . Buchanan1

1. Deakin University, Geelong, VIC, Australia, 2. Monash University, 
Melbourne, VIC, Australia

Birds exposed to developmental stress experience a range 
of short-term and/or sustained effects on phenotype and 
fitness . Although the phenotypic and fitness effects of de-
velopment stress exposure have been well established, the 
cellular mechanisms that modulate these effects are rela-
tively understudied to date . Here, we examined the effects of 
elevated levels of corticosterone (CORT) during development 
on adult mitochondrial function in adult male Zebra Finches 
(Taeniopygia guttata) . We administered oral doses of CORT to 
males during the nestling period and then examined cellular 
respiration from whole red blood cells in adulthood . We also 
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examined associations between male song quality (a sexually 
selected trait) and endogenous levels of CORT . We found a 
strong positive association between baseline levels of CORT 
and mitochondrial efficiency, such that birds with higher 
levels of CORT had mitochondria with higher coupling ef-
ficiency (i .e . oxygen consumption to adenosine triphosphate 
production) . Additionally, males with higher mitochondrial 
efficiency also sang less variable songs . These data show 
strong associations between mitochondrial function, song 
quality, and CORT physiology and provide some of the first 
evidence that high quality sexually selected traits may signal 
high functioning mitochondria .

S16.04
Sources of variation in unexplored maternal hormone 
traits, the thyroid hormones: individual plasticity, 
heritability and among-population variation

Suvi Ruuskanen1, Bin-Yan Hsu1, Tom Sarraude1, 2, Rute 
Costa3, Veerle M . Darras4, Blandine Doligez5, Marcel Eens6, 
Tapio Eeva1, Silvia Espin1, 7, Phillip Gienapp8, Ton Groothuis2, 
Rita Hargitai9, Raivo Mänd10, Anne Rokka1, Pablo Sánchez-
Virosta1, 7, Luis Silva11, Paulo Enreiro12, Robert Thomson13, Jere 
Tolvanen14, Barbara Tschirren15, János Török9, Irene Verhagen8, 
Marcel Visser8

1. University of Turku, Turku, Finland, 2. University of Groningen, Gron-
ingen, Netherlands, 3. Universidade de Aveiro, Aveiro, Portugal,  
4. KU Leuven, Leuven, Belgium, 5. CRNS, Universite de Lyon, Lyon, 
France, 6. University of Antwerp, Antwerp, Belgium, 7. University of 
Murcia, Murcia, Spain, 8. Netherlands Institute of Ecology, Wageningen, 
Netherlands, 9. Eötvös Loránd University, Budapest, Hungary,  
10. University of Tartu, Tartu, Estonia, 11. University of Combra, Com-
bra, Portugal, 12. Institute for Nature Conservation and Biodiversity, 
Lisbon, Portugal, 13. University of Cape Town, Cape Town, South Africa, 
14. University of Oulu, Oulu, Finland, 15. University of Exeter, Exeter, 
United Kingdom

As maternal hormones profoundly influence offspring 
phenotype, the plasticity of maternal hormone transfer 
represents mothers’ capacity to influence their offspring 
non-genetically . Among all maternal hormones, thyroid 
hormones (THs) – triiodothyronine (T3, active form) and 
thyroxine (T4, prohormone) – are crucial for embryonic 
development but their ecological and evolutionary signifi-
cance is poorly known . We used multiple unique datasets 
to study plasticity in maternal THs in eggs of a common 
ecological model, the great tit (Parus major) . We studied 1) 
individual plasticity in egg THs using longitudinal data from a 
single wild population across four years; 2) heritability in egg 
THs using data from full-siblings from captivity; 3) variation 
within and among populations in egg THs across the species’ 
whole breeding range in Europe . We found significant be-
tween-individual variation in the average hormone level but 
not in plasticity of T3, and the opposite pattern for T4 in the 
wild population . T4 also showed significant individual varia-
tion in plasticity within clutches . T3, but not T4, was moder-
ately heritable . There was larger variation in egg TH levels 
within populations than among populations, suggesting no 
signal for local adaptation . Together, these results suggest 

that selection may favour a stricter control of the biologic-
ally active form T3, while deposition of prohormone T4 may 
be more flexible and vary with environmental conditions . 
Whether the plasticity of maternal T4 facilitates anticipatory 
maternal effects, and which factors determine its variation, 
however, requires further studies .

S16.05
Life history traits and the evolution of maternal yolk 
thyroid hormones in birds: a comparative analysis

Bin-Yan Hsu1, Veli-Matti Pakanen2, Tapio Eeva1, Blandine 
Doligez3, Ton G . Groothuis4, Erkki Korpimäki1, Toni 
Laaksonen1, Asmoro Lelono4, Pat Monaghan5, Tom Sarraude1, 

4, Barbara Tschirren6, Robert L . Thomson7, Jere Tolvanen2, 
Rodrigo A . Vásquez8, Suvi Ruuskanen1

1. Department of Biology, University of Turku, Turku, Finland, 2. Depart-
ment of Ecology and Genetics, University of Oulu, Oulu, Finland, 3. 
Department of Biometry and Evolutionary Biology, University of Lyon, 
Lyon, France, 4. Groningen Institute for Evolutionary Life Sciences 
(GELIFES), University of Groningen, Groningen, Netherlands, 5. Institute 
of Biodiversity, Animal Healthy and Comparative Medicine, University 
of Glasgow, Glasgow, United Kingdom, 6. Centre for Ecology and Con-
servation, University of Exeter, Cornwall, United Kingdom, 7. Fitzpatrick 
Institute of African Ornithology, University of Cape Town, Cape Town, 
South Africa, 8. Institute of Ecology and Biodiversity, University of Chile, 
Santiagp, Chile

Over past decades, studies of maternal androgens and gluco-
corticoids have demonstrated that maternal hormones are 
an important source of transgenerational phenotypic varia-
tion . Nevertheless despite their importance for development 
and growth, maternal thyroid hormones (THs) have been 
largely neglected in ecological and evolutionary context . 
Very recently, a few studies in birds have demonstrated a 
great potential of the natural variation of maternal THs in egg 
yolks to modify offspring phenotypes, for example, accelerat-
ing prenatal development and enhancing hatching success . 
In this study, we collected data for maternal yolk THs in 299 
eggs from 34 bird species across 18 families with a variable 
size range, representing the whole continuum from precocial 
to altrical . A great deal of inter-species variation has been 
indicated by our preliminary analysis . With this unique data-
set, we used a phylogenetic comparative analysis to explore 
the association between maternal THs with species’ develop-
mental modes (altricial vs . precocial), incubation and nest-
ling period, and migratory status for the first time . Because 
of the importance of THs on development and growth, we 
expect to see 1) higher maternal yolk THs in precocial spe-
cies because of their more advanced developmental stage 
upon hatching 2) a negative association between maternal 
yolk THs and the length of incubation and nestling periods 
3) higher maternal yolk THs in migratory species because of 
their relatively shorter breeding window . The results of this 
study thus will shed light on the evolutionary path of mater-
nal thyroid hormones in avian species .
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S17: Advances in Biosecurity to Reverse 
Invasive Alien Species Impacts on 
Islands

S17.01
Hope and opportunity: restoring balance in island 
ecosystems

Gregg R . Howald
Island Conservation, Santa Cruz, CA, USA

Representing ~5% of the earth’s surface, islands support 
a disproportionate amount of the worlds biodiversity; 
~20% of the global biodiversity wealth is located on island 
ecosystems . Supporting 19% of avian species, islands are 
particularly important to seabirds that forage over thousands 
of km2 of open ocean, but use these tiny parcels of land for 
breeding, and are one of the most vulnerable taxa to invasive 
predators such as rats and cats . Invasive rodents have been 
introduced onto ~85% of the world’s islands and/or archipel-
agos, and have been implicated in ~50% of all bird and rep-
tile extinctions . Islands are the epicentre of extinction, with 
over 80% of global extinctions having occurred on islands, 
the vast majority caused by introduced species . Today, over 
40% of IUCN red listed species are found on islands, may 
threatened by introduced species . However, there is hope 
– eradication (the complete removal) of invasive predators 
is a proven conservation tool, with over 1100 documented 
projects globally . Eradications are increasingly becoming a 
focus for land managers, however, they can be technically 
complex and costly to implement . Effective implementation 
typically relies on collaborative public and private partner-
ships (P3) to leverage technical, planning, financial, regula-
tory and implementation capacities . Protecting the conserva-
tion values and investments on islands requires robust and 
adaptive biosecurity measures . To effectively address and 
slow the extinction crisis on islands, we need to increase the 
scope, scale and pace of eradications .

S17.02
Tooling up for predator free New Zealand

Elaine Murphy1, 2, James Russell3, 2, Keith Broome4, Grant Ryan5

1. Department of Conservation, Christchurch, New Zealand, 2. Zero 
Invasive Predators, Wellington, New Zealand, 3. University of Auckland, 
Auckland, New Zealand, 4. Department of Conservation, Hamilton, 
New Zealand, 5. Cacophony Project, Christchurch, New Zealand

The endemic fauna of New Zealand evolved in the absence 
of mammalian predators and their introduction has been 
devastating . There have been numerous avian extinctions 
and among the extant species, four out of five are either 
threatened, or at risk of extinction . The amount of preda-
tor management being undertaken in NZ is increasing 
steadily, and in July 2016 the ambitious ‘Predator Free 2050’ 
programme was announced following public support for a 
Predator Free New Zealand . This aims to eradicate brushtail 
possums, rats, and mustelids from New Zealand by 2050 . 

New Zealand has already eradicated all introduced mam-
mals from over 100 of its offshore islands . However, pests can 
re-invade and ensuring the islands remain predator-free is an 
ongoing issue . From 2000-2017, there were 387 suspected or 
actual pest incursions on predator-free islands, with rodents 
making up 249 of the incidents . As New Zealand scales up 
its predator control and plans for nationwide eradications, 
existing techniques are being refined and new tools are be-
ing developed . These include the use of species-recognition 
devices and machine learning to detect and control preda-
tors, research into toxins that are more species-specific, 
longer-life baits and lures, and the development of self-reset-
ting/multiple-kill devices . The use of new technologies may 
be contentious, and not every new idea will necessarily be 
adopted into practice . Therefore, innovators must engage in 
incremental improvements of existing tools as well as those 
with step-change potential, despite preference for novelty 
in the market . Community consultation and support will be 
required early in the planning process .

S17.03
BirdLife International’s Invasive Alien Species 
Programme - Partners and Partnerships for the 
restoration of Islands in the Pacific and beyond

Steve Cranwell1, Kevin Hackwell2

1. BirdLife International, Suva, Fiji, 2. Forest & Bird, Wellington, New 
Zealand

The eradication of invasive alien species from islands is an 
effective conservation action for the recovery of declining 
native bird populations, plants and other island taxa . Among 
the characteristics necessary for the success of these oper-
ations and sustainability of the conservation outcomes is a 
range of technical expertise, cultural and political support 
and financial and organisational capacity . In the tropical 
Pacific, civil society organisations have taken a lead in the im-
plementation of invasive vertebrate eradications, and despite 
capacity limitations have successfully delivered operations 
at over 30 sites in 5 tropical Pacific countries since 2007 . The 
scale and complexity of these eradications has progressively 
increased over the 10 years of the BirdLife Pacific Partnership 
investment to a multi-island and target species operation in 
2015 . This experience has highlighted the strengths of locally 
based civil society organisations, particularly in addressing 
the cultural and political needs associated with vertebrate 
eradication, but also the role of partnerships that support the 
technical preparation and financing . While the operations 
to date have benefited multiple threatened bird species and 
other biodiversity, if invasive species management is to slow 
the rate of biodiversity loss on Pacific islands, political sup-
port and local capacity particularly for biosecurity will need 
to increase . BirdLife is using many of the lessons from its 
Pacific island restoration work to inform the expansion of its 
Invasive Alien Species programme for the 2020-30 period
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S17.04
Building local capacity to protect burrow-nesting 
seabirds in the Northeast Pacific

David W . Bradley, Karen Devitt, Peter Davidson
Bird Studies Canada, Delta, BC, Canada

Invasive species are a known threat to nesting seabirds 
worldwide, and are thought to be the main cause of the 
threatened or endangered status of one third of seabird 
species . In the Haida Gwaii archipelago on the west coast of 
Canada invasive mammals have caused the decline or local 
extirpation of seabird colonies since rodents arrived with 
explorers and fur traders in the 1700’s and raccoons were 
intentionally introduced to supplement the fur trade in the 
1940’s . Despite this threat, significant financial and logistical 
barriers often impede effective protection of seabird col-
onies . Furthermore, incursions of invasive mammals from 
adjacent islands is a perpetual problem requiring repeated 
control operations, and a full-scale cull from the archipelago 
is prohibitive due to the close proximity of many of the active 
seabird colonies to the main incursion islands . To tackle 
this issue in Haida Gwaii we therefore propose to build the 
capacity of local people through field training and fund-
raising to allow for the maintenance of pest-free status of 
seabird colony islands . These efforts must be made alongside 
the promotion of a long-term vision of removing invasive 
mammals completely from Haida Gwaii, and an education 
campaign to build local support for eradication efforts . 
Currently, Bird Studies Canada is actively engaged with the 
Haida Nation and local non-profit groups to remove invasive 
raccoons from two Important Bird Area islands with signifi-
cant seabird colonies, and is seeking funding to continue this 
effort into the future .

S17.05
Invasive species management in Seychelles: the key role 
of biosecurity for long-lasting conservation impacts on 
endangered birds and other wildlife

Gerard J . Rocamora, Elvina M . Henriette
University of Seychelles - Island Biodiversity & Conservation centre, 
VICTORIA, Seychelles

In Seychelles, island eradications of 50 invasive vertebrate 
populations from 18 species have benefited dozens of 
native animals and plants in 25 islands . New refuges free 
of introduced predators have been created and biosecur-
ity protocols implemented to prevent (re)infestations . This 
allowed the recovery of c .20 seabird populations, and 15 
conservation introductions or reintroductions of five globally 
threatened endemic landbirds, resulting in IUCN Red-List 
downlisting for four of them . Following the Animal and 
Plant Biosecurity Act (2014) adoption, a National Biosecurity 
Agency was created and procedures for import, quarantine 
and border control were reinforced . However, new inverte-
brate invasions and vertebrate incursions continue to occur . 
Inter-island protocols for transportation of vessels, cargo and 
people have been defined but are not yet legally binding . 

Abatement measures for protected areas and islands of high 
biodiversity value with small scale tourism are presented . 
Future challenges include scaling up island eradications, en-
hancing abatement measures and developing more effective 
surveillance and public participation . Emergency procedures 
need to be applied for species threatening the environment 
as intensively as for agricultural pests . Biosecurity is the key 
stone for long-lasting conservation impacts of island res-
toration programmes and crucially needs to become part of 
islanders ‘culture . Lack of surveillance and poor biosecurity 
may have dramatic consequences . The recent colonisation of 
Conception Island by Black rats and subsequent loss of one 
third of the Seychelles White-eye Zosterops modestus global 
population, reveals how efficient rats are in predating adult 
passerines and how vulnerable island endemics restricted to 
rat-free predator islands, are to extinction .

S18: The Form and Function of Birds’ 
Nests

S18.01
Urbanisation and nest building in birds

S . James Reynolds1, 2

1. University of Birmingham, Birmingham, United Kingdom, 2. Army 
Ornithological Society (AOS), Aldershot, United Kingdom

The world is urbanising rapidly and it is predicted that by 
2050 66% of the global human population will be living 
in urban areas . Urbanisation is characterised by land-use 
changes such as increased residential housing and busi-
ness development, and transport infrastructure, resulting in 
habitat fragmentation that presents barriers to movement 
for some animal taxa . Over the last two decades interest has 
grown in how urbanisation influences fundamental aspects 
of avian biology such as life-history strategy, vocal and non-
vocal communication, survival and breeding performance . 
Here, I will show that an understanding of how it influences 
the nesting biology of birds has lagged behind that of other 
traits . I will review what we currently know about structure 
and function of nests of birds in cities, and in so doing I will 
identify research areas that should be prioritised . Specifically, 
I will set these within the context of land cover along urban 
gradients, and I will stress the importance of considering in 
concert extrinsic factors such as food availability, parasite 
load, nest microclimate and predation risk . I will end the 
presentation by suggesting ways that we can work more 
effectively with citizen scientists to make major advances 
in our understanding of this long neglected aspect of the 
reproductive biology of birds .
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S18.02
Nests as a resource: the importance of Sociable Weaver 
nests to the Kalahari plant and animal community

Robert L . Thomson, Anthony Lowney
FitzPatrick Institute of African Ornithology, University of Cape Town, 
Cape Town, South Africa

Ecosystem engineers create habitats by directly or indirectly 
modifying the availability of resources to other species . 
Our challenge is to identify engineers and predict when 
and where ecosystem engineering will have large or small 
impacts on the surrounding community . Bird nests serve a 
critical function to the individuals that build them, but in 
many cases also provide habitat for other species, or have 
even broader community impacts . I will briefly introduce 
these ideas, and then focus on the extreme nests of the 
Sociable Weaver (Philetairus socius) . These birds build large 
colonies that are home to hundreds of weaver individuals, 
but also host a wide range of other species, both avian 
and non-avian . I show the importance of these nests to the 
greater animal community of the Kalahari, quantifying the 
use by a variety of species and exploring how they use the 
nests . I also show how faunal input associated with these 
nests result in islands of nutrient fertility, impacting the plant 
community . Lastly, I explore how the roles of these nests may 
change in an increasingly harsh environment, using a space 
for time investigation across aridity gradients .

S18.03
The influence of nest architecture on the assembly of the 
avian microbiome

Felipe Campos-Cerda1, Jorge H . Vega Rivera2, Brendan J . 
Bohannan1

1. University of Oregon, Eugene, OR, USA, 2. Universidad Nacional 
Autónoma de México, Mexico, CMX, Mexico

Animals host and interact with diverse microbial commun-
ities: the microbiome . The microbiome deeply influences the 
host’s physiology and fitness, either enhancing or decreasing 
it . Although some microbes can colonize birds before egg 
laying, most are acquired after hatching, starting a dynamic 
process of microbial succession . For altricial species, the 
nest is the main interface with the environment, making it a 
potential source of early microbial inocula . If the nest func-
tions as an initial source, we expect nest diversification to be 
related to microbial colonization patterns . We hypothesize 
that nest type could influence the birds’ microbiome by 
providing a degree of environmental isolation, with differ-
ent levels of microbial exposure depending on nest type . 
We collected swab samples from three types of nests (cup, 
basket and cavity) in a tropical rainforest and fecal samples 
from nestlings on each nest . Bacterial communities are being 
compared using culture-independent Next Generation Se-
quencing . We also hypothesize that nest substrate selection 
could respond to microbial pressures, specially for substrates 
with antimicrobial properties . Arboreal termite colonies are 
often used in tropical forest as cavity substrate, providing an 

example of a substrate with microbial regulation . We con-
structed artificial cavities on termite nests and old logs and 
compared their microbial colonization dynamics . We found 
that termite cavity microbial communities were more similar 
to each other than those across old logs, with similarity in-
creasing over time . Both nest type and cavity substrate could 
provide predictable patterns of microbial exposure to which 
birds could develop specific mechanisms of interaction with 
their microbiomes .

S18.04
Does the use of spider web as nest material result in 
higher nest predation rates?

Christa Beckmann1, 2, Michelle G . Green2, Abigail M . Watkins2

1. University of New England, Armidale, NSW, Australia, 2. Deakin 
University, Geelong, VIC, Australia

Nest predation is the primary cause of nest failure in pas-
serine birds . In response to this selective pressure, birds have 
evolved a variety adaptations including nest defence behav-
iour, placing nests in concealed locations, and camouflaging 
their nests . Spider silk is often used as a ‘glue’ to bind cam-
ouflage materials to the nest . Surprisingly, Australia’s Grey 
Fantail (Rhipidura albiscapa) wrap the outside of their nests 
in spider silk but do not add camouflage material, leaving 
the spider silk visible . Given that spider silk reflects ultraviolet 
(UV) light and bird predators have UV vision, this is a curious 
behaviour as the spider silk coating likely enhances visibil-
ity of the nest . Why do they do this? We tested whether this 
outer coating of silk increases predation risk with an artificial 
nest experiment . Over 2yrs, we placed 200 artificial nests 
in the field, half of which were coated with spider silk . Each 
artificial nest contained one real egg and one plasticine egg, 
and were monitored daily . We observed that daily nest sur-
vival was higher for the control (no silk) than for nests coated 
with spider silk, indicating that there is a predation cost in 
the use of spider silk as an external nest covering in the Grey 
Fantail . The next step of our investigation is determine what 
potential benefit it might serve and how that benefit might 
outweigh the costs we observed in the present study .

S18.05
Zebra finches build different nests at different 
temperatures

Sophie C . Edwards1, Tanya T . Shoot2, R J . Martin2, David F . 
Sherry2, Susan D . Healy1

1. University of St Andrews, St Andrews, United Kingdom, 2. University 
of Western Ontario, London, ON, Canada

There is considerable variation in the structure of nests that 
birds build, variation that is even observed within species . 
Different populations, of the same species, are known to use 
more or less material in their nests and, in some populations, 
the amount appears to be related to the local temperature . 
The general assumption is that individual birds respond to 
the local temperature when constructing their nest, rather 
than that the structural variation is due to local adaptation . 
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To test this assumption, we allowed captive bred zebra finch-
es to build in a temperature-controlled room held at either 
14oC or 30oC . Each pair was provided with string with which 
to build for four days . Pairs that built at 14oC added signifi-
cantly more string to their nest than did the pairs that built at 
30oC . These data provide evidence that the nest a bird builds 
may be due to the builder’s response to the temperatures 
experienced when building . More material in the nest may 
help to insulate the young from the cooler temperatures . 

S19: Austral Ornithology: 
Developments and Opportunities 
at the Southern Hemisphere

S19.01
Living in the far south: intra-specific variability at local 
and geographical scale

Rodrigo A . Vasquez
IEB, Department of Ecological Sciences, University of Chile, Santiago, 
Chile

Latitudinal gradients impose different conditions influencing 
reproductive and coping strategies . Much research has been 
carried out on reproductive, behavioral and physiological 
traits in passerine species from high latitudes of Northern 
Europe and North America, giving place to generalizations 
about passerine biology coming almost exclusively from the 
Northern hemisphere . Similar research from the Southern 
hemisphere is lagging behind, but there is research in some 
species showing different responses to similar environmental 
challenges . We have studied two species, the furnariid 
Aphrastura spinicauda, distributed in temperate forests of 
South America, and the passerellid Zonotrichia capensis, dis-
tributed from southern Mexico to southern South America . In 
A. spinicauda, we found that birds from southern populations 
were more exploratory and aggressive, had lower baseline 
corticosterone levels, nestlings had longer telomeres, adults 
had larger clutch sizes and nests were smaller and more 
insulated than those from northern populations . Neverthe-
less, the adrenocortical stress responses did not vary among 
populations . On the other hand, Z. capensis showed higher 
exploratory behavior and total evaporative water loss in 
southern populations, but we observed no differences in 
basal metabolism among populations . Furthermore, only 
males showed attenuated stress responses over the seasons, 
suggesting that the degree of seasonality influence the 
stress response, and showing interesting differences to their 
congeners from the Northern hemisphere . Overall, research 
shows that species with different life histories present differ-
ent responses to latitudinal gradients and highlight the need 
for more research on understudied areas and/or species in 
order to accomplish a global understanding of avian biology . 
(PFB-23-CONICYT)

S19.02
Cooperative breeding, clannish organisation, 
coevolutionary arms race, and other unique adaptations 
of birds in New Caledonia

Jörn Theuerkauf, Alfredo Attisano, Roman Gula
Museum and Institute of Zoology, Polish Academy of Sciences, Warsaw, 
Poland

Many aspects of avian biology in the southern hemisphere 
differ from those in the northern hemisphere . This includes 
the frequency of cooperative breeding and flightlessness, 
and different paths in the coevolutionary arms race of avian 
brood parasitism . Based on research in New Caledonia, we 
present the particularities of bird biology in the Austral-
asian region . Tool use by the New Caledonian Crow Corvus 
moneduloides is widely known, but since 2001; our research 
group has been studying three other cases of exceptional 
biology of birds on the island . The first is the occurrence of 
cooperative breeding in species such as the New Caledon-
ian Parakeet Cyanoramphus saisseti and the flightless Kagu 
Rhynochetos jubatus. This breeding strategy is likely related 
to the unique environment in New Caledonia, consisting of 
large areas of ultramafic soils, which are rich in heavy metals 
and have low fertility . The second example is an advanced 
social system in the flightless Kagu with characteristics 
found otherwise only in human societies, including a high 
degree of sociality, fraternal polyandry and clannish spatial 
organisation . The third example is the arms race between 
the Shining Bronze-cuckoo Chalcites lucidus and its exclusive 
host the Fan-tailed Gerygone Gerygone flavolateralis, which 
is unique because of nestling ejection behaviour by the host 
and polymorphism in nestling skin colour in both species . We 
suggest that the environmental conditions of New Caledonia 
favoured the evolution of these adaptations, making the 
island particularly interesting for biological research .

S19.03
Conservation at the cutting edge: saving the kākāpō

Andrew Digby, Deidre Vercoe, Daryl Eason
Kākāpō Recovery Programme, Department of Conservation, Invercar-
gill, New Zealand

The New Zealand kākāpō (Strigops habroptilus) is one of the 
world’s most unusual birds: nocturnal, the heaviest psitta-
cine, and the only flightless and lek-breeding parrot . Once 
considered functionally extinct, it is also one of the most 
endangered birds: at risk from invasive mammal predators, 
limited habitat availability, disease, and low productivity . 
The Kākāpō Recovery Programme was established in 1995 to 
reverse the population decline, and uses novel technologies 
and bold conservation management methods to maximise 
productivity . These include use of activity transmitters on 
every individual for remote monitoring of health, mating and 
nesting; management of sex ratios through optimised sup-
plementary feeding; artificial insemination; cross-fostering, 
incubation and hand-rearing; translocations between preda-
tor-free islands; and genetic management - a programme to 
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sequence the genomes of the entire extant population has 
just been completed . The results of these actions, containing 
a number of world-firsts, have tripled the population from 
51 individuals in 1995 to about 150 today, with an unpreced-
ented breeding season in 2016 increasing the population by 
23% in a single year . We highlight the ambitious manage-
ment methods and novel technologies behind this recovery, 
which are applicable to a broad range of threatened species . 
We describe the unique behavioural ecology of kākāpō, and 
present the conservation challenges and threats still faced by 
this iconic bird . 

S19.04
Despotic birds profoundly affecting ecosystem structure 
in flood-prone Black Box woodlands: an austral 
phenomenon with global implications

Richard Loyn1, Guy Dutson2, Peter Menkhorst3

1. Eco Insights; La Trobe Uni; Charles Sturt Uni, Beechworth, VIC, Aus-
tralia, 2. Biodiversity Solutions, Ocean Grove, VIC, Australia, 3. Arthur 
Rylah Institute for Environmental Research, Heidelberg, VIC, Australia

Despotic interspecific territorialism has been documented in 
parts of the Southern Hemisphere, especially in open wood-
lands of Australia . We surveyed bird populations at 80+ sites 
in Black Box Eucalyptus largiflorens woodlands in the Murray 
River floodplain 2014-18 to assess effects of environmental 
flows, delivered to help restore natural flood regimes and 
ecosystem health at icon sites under the Living Murray initia-
tive of the Murray Darling Basin Authority . Despotic native 
Noisy Miners Manorina melanocephala (~60g) increased at 
newly flooded sites, expelling most smaller birds . However, 
small birds increased nearby (to a greater extent), occupying 
sites vacated by Noisy Miners . These small birds are known 
to reduce defoliating insects in eucalypt woodlands . Large 
birds (>60g) remained in flooded areas, co-existing with 
Noisy Miners . These included Grey and Pied Butcherbirds 
Cracticus torquatus and C. nigrogularis (which often associate 
with miners); and White-winged Chough Corcorax melanor-
hamphos and Apostlebird Struthidea cinerea (which share 
communal lifestyles with miners) . Other co-existing species 
included three “giant” species (Laughing Kookaburra Dacelo 
novaeguineae, Magpie-lark Grallina cyanoleuca and Blue-
faced Honeyeater Entomyzon cyanotis), each more than twice 
as large as their closest local relatives . We suggest that their 
gigantism may have been advantageous in resource-rich 
habitats favoured by despotic species, contributing to their 
evolutionary success . These observations have implications 
for managing environmental flows and understanding the 
roles of despotism and communal living in the evolution of 
bird communities in periodically productive environments . 
Ecological studies in the Southern Hemisphere offer special 
opportunities to study such processes, which may have 
global implications .

S19.05
Avian functional diversity declines in response to forest 
product harvesting in the Eastern Cape, South Africa

Jessica Leaver, Jake Mulvaney, Michael I . Cherry
Stellenbosch University, Stellenbosch, South Africa

Based on occupancy modelling of atlas data, half of South 
Africa’s forest-dependent bird species have suffered range 
declines over the past quarter century . Losses have been 
most notable in the Eastern Cape, despite an 18 % increase in 
forest cover in this region . This suggests that habitat degrad-
ation - rather than habitat loss - may be an important driver 
of observed forest bird declines . Working in 48 sites across 
two scarp and one mistbelt forests in the province, we found 
that pole, bark and the interaction between timber and 
pole harvesting negatively affected bird functional richness, 
divergence and evenness . Current illegal harvesting regimes 
result in lower niche space occupancy; under-utilization of 
niche space; and declines in niche differentiation; in turn 
leading to declines in ecosystem productivity and resilience . 
Low-intensity harvesting of canopy trees does not affect 
functional diversity, provided it does not occur together 
with harvesting of understory trees for poles . From an avian 
perspective, future harvesting should remove no more than 
10 % of the available understorey trees, and should not 
occur together with the harvesting of canopy trees . Full-tree 
harvesting, together with harvesting of bark as a by-product, 
is an alternative option . A combination of these two practices 
in different parts of a forest could be sustainable, but would 
require increased numbers of forestry personnel and com-
munity co-operation in order to be implemented success-
fully .

S20: Cooperative Automated Radio 
Telemetry Systems in Avian 
Research

S20.01
How cutting-edge avian telemetry devices contribute 
directly to wetland conservation in China

Lei Cao1, 2, Anthony D . Fox3

1. State Key Laboratory of Urban and Regional Ecology, Research Cen-
ter for Eco-Environmental Sciences, Chinese Academy of Sciences, Bei-
jing, China, 2. University of Chinese Academy of Sciences, Beijing, China, 
3. Department of Bioscience, Aarhus University, Aarhus, Denmark

Migratory waterbirds are of global significance for their 
contribution to ecosystem services and functioning, and as 
indicators of wetland health . Knowledge of discrete fly-
ways, implementation of cohesive protected area networks 
and hunting regulations have generally contributed to the 
favourable conservation status of waterbirds in Europe, 
North America, Japan and Korea, while in China, knowledge 
remains rudimentary and numbers continue to decrease . 
Over the last four years, the deployment of 2,097 telemetry 
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devices on 42 waterbird species have provided critical evi-
dence to confirm the outstanding importance of the Yangtze 
River Floodplain (YRF), especially Poyang Lake (PL, 29˚8’N, 
116˚17’E), for hundreds of thousands of wintering birds from 
half a continent . For the first time, we show wintering geese 
and swans there originate from western Yamal (70˚E) to the 
Chaun Delta Chukotka (170˚E) in the Russian Arctic, and 
waterbirds from throughout the eastern Russian taiga forest, 
the Mongolian steppes and temperate China . Telemetry data 
also show that unlike elsewhere, YRF waterbird are prison-
ers of their wetland wintering habitat, trapped by economic 
development, disturbance and heavy persecution, suffering 
wetland degradation . These factors increasingly concentrate 
specialist-feeding waterbirds within the 1,400 km2 of PL, 
benefitting from the extreme size of the wetland, extraordin-
arily high water quality (the “last pot of clear water” in the 
YRF) and level of protection measures . However, continuing 
proposals for, and construction of dams around PL threaten 
the hydrological integrity of this last major YRF wetland of 
global significance, necessitating swift action to safeguard 
the site and its waterbirds for future generations .

S20.02
The Motus Wildlife Tracking System: working 
collaboratively to cover more ground

Tara L . Crewe1, Philip D . Taylor2, Stuart A . Mackenzie1

1. Bird Studies Canada, Port Rowan, ON, Canada, 2. Acadia University, 
Wolfville, NS, Canada

Automated radio-telemetry was conceived in the 1960s to 
monitor the local movement of animals with greater tempor-
al precision than was possible using manual tracking . Today, 
radio-telemetry remains the primary means to track small 
animals with high spatial and temporal precision . A desire to 
apply the technology to the study of movement behavior at 
broader spatial scales led to the concept of a collaborative, 
open source network of receivers operating on a single radio 
frequency, allowing tags to be ‘recaptured’ by any receiver 
in the network . What began as a collaborative network of 
receivers on the Atlantic coast of North America has now 
grown into the Motus Wildlife Tracking System, a network 
with over 150 collaborators and over 400 receivers across the 
Americas, Europe, and soon Australia . Researchers collab-
orating in the network benefit from detections of their tags 
at towers maintained by others, and from the data upload, 
processing, management, visualization, and analytical tools 
currently being developed by Motus for its users . In comple-
ment to other tracking technologies, Motus is allowing 
researchers to work together to answer important ecological 
questions about the movement behavior of small animals . 
For example, data from six projects using Motus, geolocators, 
and banding studies are together unraveling the continental-
scale movement patterns of the Blackpoll Warbler, Setophaga 
striata . Going forward, we envision an open-source platform 
that allows interoperability with alternative technologies and 
data portals (e .g ., ICARUS, MoveBank), and where users can 

contribute to the development of Motus through technology 
and analytical tool development .

S20.03
Movement ecology of long-and medium-distance 
songbird migrants - results of a tracking study

Heiko Schmaljohann1, Florian Müller2, Thomas Klinner2

1. Institute for Biology and Environmental Sciences, Carl von Ossietzky 
University Oldenburg, Oldenburg, Germany, 2. Institute of Avian Re-
search “Vogelwarte Helgoland”, Wilhelmshaven, Germany

Birds can be distinguished between residents and faculta-
tive, and obligate migrants . Within the Palaearctic-African 
migration system, migrants are separated into trans-Saharan 
migrants, which show longer seasonal migration periods, 
and those that winter farther north . The latter are usually 
termed “medium-distance migrants”, whereas the former are 
named “long-distance migrants” . The migratory periods are 
shorter and the speed of migration is lower in medium- than 
in long-distance migrants . Optimal migration theory predicts 
that medium-distance migrants have more time for their 
seasonal travels and organize migration to minimize energy 
expenditure . In contrast, long-distance migrants probably 
maximize the speed of migration at the expense of higher 
energy costs . It was therefore hypothesized that resting until 
flow assistance improves pays off in terms of minimizing 
the energy costs of transport but not in terms of minimiz-
ing the time spent on migration because lying in wait costs 
time . Hence, based on theoretical reasoning long-distance 
migrants are thought to organize their migration to minimize 
the time spent on migration, whereas the migration behav-
iour of medium-distance migrants is thought to minimize 
the energy costs of migration . Yet, no study has investigated 
potential differences in their migration behaviour by jointly 
considering species of both groups simultaneously under 
free-flying conditions . To do so, radio-tracking data of a 
large-scale automated radio telemetry array will be analyzed . 
Special emphasis will be given to the different adaptations 
formed by natural selection in long- and short-distance 
migrants in terms of both their migration behavior and their 
range of reaction norms to environmental variation .

S20.04
Tackling challenges in avian ecology by linking 
population and individual processes in long-distance 
migrant birds

Mitch D . Weegman
University of Missouri, Columbia, MO, USA

The field of movement ecology has expanded dramatically 
in recent years, due to substantial advancements in tracking 
technologies, processing power and statistical tools, which 
have enabled researchers to answer detailed questions 
related to animal decision-making in space and time . Such 
advancements are particularly useful for study of long-
distance migrant birds such as Arctic-nesting geese because 
the birds are difficult to observe throughout the year as they 



 Symposia Abstracts 27th International Ornithological Congress, Vancouver, 2018

37

fly thousands of kilometers between breeding and wintering 
areas . Yet researchers often study movement ecology at the 
population or individual level, and not both . I will describe 
how population and individual processes can inform each 
other, using multiple populations of greater white-fronted 
geese as case studies . These Arctic-nesting birds are of 
conservation interest for different reasons: the Greenland 
white-fronted goose population has declined by greater than 
50% since 1999, while the North American mid-continent 
greater white-fronted goose population is stable or increas-
ing . I will discuss our development of population models that 
incorporate movement and identify demographic mechan-
isms for population change in greater white-fronted geese, 
and inform research using tracking technologies that collect 
Global Positioning System and sensory (e .g ., acceleration) 
data to quantify the contributions of individual decisions to 
demographic mechanisms . I also will discuss the potential 
to utilize this framework in other migratory bird systems to 
encourage future conservation planning be based on a more 
complementary understanding of population and individual 
processes . 

S20.05
The Internet of Wings: Current advances in satellite 
tracking technology via the ICARUS System

Martin Wikelski
Max Planck Institute for Ornithology, Radolfzell, Germany

Nikolaas Tinbergen postulated half a century ago that in or-
der to understand traits or behaviors of organisms, we need 
to analyze them at four levels: phylogeny, mechanism, onto-
geny and survival . Whereas in birds we know much about 
phylogeny, we know less about mechanisms in the wild, 
much less about ontogeny and even less about where, when 
and why individuals die . New bio-logging technologies, 
particularly the ICARUS satellite tracking system, are on the 
horizon that now allow us to fill this essential knowledge gap 
in birds that often migrate across hemispheres . Russian and 
German scientists are currently installing the ICARUS Global 
Observation System on the Russian segment of the ISS . 
ICARUS enables us to observe the locations and behaviors of 
small animals across the globe . This new tracking system will 
help us learn about the birds´ collective behavior and habitat 
imprinting, as well as link remote sensing earth observation 
data to understand individual decision making in response to 
the environment . Linking together this knowledge in global 
data bases, we establish the Internet of Wings . A golden era 
for ornithology is on the horizon .

S21: New Frontiers in Avian Urban 
Research

S21.01
The power of field experiments to urban ecology: parsing 
environmental effects on avian behaviour, fitness and 
community interactions

Clinton D . Francis
California Polytechnic State University, San Luis Obispo, CA, USA

Urban environments are high dimensional and urban avian 
ecologists often struggle to attribute changes in bird behav-
iour, fitness or distributions to any particular variable or set of 
variables simply due to this complexity . Natural and manipu-
lative field experiments that bring elements of urban life to 
rural birds can provide a powerful framework for disentan-
gling this complexity and determining which urban environ-
mental factors most strongly explain a variety of common 
avian responses to urbanization . In this talk, I will present 
results from over a decade of manipulative and natural field 
experiments that have shed light on the influence of an-
thropogenic noise on birds and their supporting ecological 
systems . I will discuss how behavioural changes can scale 
to community-level interactions and patterns and point to 
emerging evidence suggesting that changes in the acoustic 
environment can be more important than changes in land 
cover or vegetation structure to explain the distribution of 
individual species, emergent avian community structure 
and interactions among avian and non-avian species . Col-
lectively, these results, and those by other researchers in the 
last decade, highlight the importance of this dimension of 
the environment . Further explicit consideration of acoustics 
in avian field studies will be necessary to resolve our under-
standing of complex behavioural, population and commun-
ity responses to anthropogenic environmental change .

S21.02
Evolutionary adaptation or physiological acclimation to 
urban environments by birds

Caroline Isaksson
Lund University, Lund, Sweden

To estimate the past and future impact of urbanisation on 
birds, it is important to understand the mechanistic under-
pinnings of a physiological response to anthropogenic stress . 
It is well known that urban pollution increases oxidative 
stress - a state when the antioxidant system is overwhelmed 
by oxidants, which may cause tissue damage linked to 
disease and senescence . Urban great tits (Parus major) have, 
repeatedly, shown to have a higher antioxidant activity than 
rural conspecifics, sometimes sufficient enough to prevent 
tissue damage and sometimes not . Regardless, an increased 
antioxidant defence is probably not cost free for urban birds, 
which is why we need to understand the underlying mech-
anisms . Is it a result of i) the evolutionary history (i .e . a strong 
selection pressure for greater antioxidant capacities in urban 
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habitats) ii) the present environment (i .e . direct physiological 
up-regulation in response to current urban stressors) or iii) 
the individual history combined with the present environment 
(i .e . developmental programming of gene regulation and 
the potential for match/mis-match between environment 
and optimal physiological response) . By using the European 
great tit as our model system, my group address these three 
mechanistic pathways for generating variation in antioxidant 
capacities between populations and individuals .
Keywords: Urbanisation, oxidative stress, gene expression, 
SNP, great tit

S21.03
Experimental assessment of whole-body effects of 
artificial light at night on the Great Tit

Barbara Helm1, Maaike de Jong2, Kees van Oers2, Kamiel 
Spoelstra2, Gavin Blackburn3, Peter O’Shaughnessy3, Davide 
Dominoni3, Marcel Visser2

1. University of Groningen, NL, and University of Glasgow, UK, Glas-
gow, United Kingdom, 2. Netherlands Institute of Ecology NIOO, 
Wageningen, Netherlands, 3. University of Glasgow, Glasgow, United 
Kingdom

In cities, where birds are exposed to artificial light at night 
(ALAN), the timings of dawn song and reproduction are 
generally advanced compared to those of their rural con-
specifics . In contrast to these obvious behavioural changes, 
it is less clear to what extent physiological processes may be 
equally affected by ALAN . In particular, holistic approaches 
are needed that simultaneously consider multiple levels of 
organization . We therefore measured multiple physiological 
processes, as well as behaviour, in male Great Tits (Parus ma-
jor) that were kept under a range of ALAN intensities mimick-
ing those experienced by free-living urban songbirds (0 .05 
lx, 0 .5 lx, 1 .5 and 5 .0 lx) . We examined the expression of key 
candidate genes in liver, spleen, testes, and brain (hypothal-
amus and hippocampus) using RT qPCR . We also employed 
LC/MS to derive plasma metabolomic profiles . With increas-
ing ALAN exposure, the birds showed clearly altered circad-
ian behaviour, with increasing advancement of activity . These 
changes were associated with altered day-night differences 
in gene expression and metabolites in all studied tissues . 
Overall expression levels of key genes and metabolite con-
centrations also changed significantly, but different physio-
logical systems differed in degree and direction of changes . 
Affected pathways included the stress and reproductive axes, 
the immune system and the glutamate pathway, which is 
associated with learning and memory . The observed, perva-
sive effects on avian physiology were unexpectedly strong 
considering the low intensity of ALAN . These results should 
alert researchers and the public to the possibly extensive 
consequences of low levels of light at night for wild birds .

S21.04
Long-term and cross-generational effects of chronic 
traffic noise exposure in birds

Sue Anne Zollinger, Samuel I . Hardman, Henrik Brumm
Max Planck Institute for Ornithology, Seewiesen, Germany

Urbanization transforms habitats and introduces environ-
mental pollutants that present challenges for exposed 
animals, such as elevated background noise levels . While 
studies on the effects of noise on birds have increased, it is 
important to move past correlational or short-term studies 
to examine long-term and/or cross-generational effects of 
anthropogenic noise . We have been conducting a longitud-
inal study designed test the effects of chronic traffic noise on 
the behaviour, health, and reproductive success of birds over 
multiple generations . We exposed breeding birds to realistic 
traffic noise in three treatments: noise exposure on parents, 
noise exposure on juveniles, or no noise . We found that noise 
had direct, long-term effects on cellular ageing in juveniles, 
elevated baseline corticosterone levels in parents, and re-
duced body condition in nestlings . In the following year, we 
allowed the offspring of all treatment groups to breed, and 
exposed them to the same three noise treatments . We found 
that chronic traffic noise may be a cumulative stressor and 
can have cross-generational effects . Parents that were ex-
posed to noise as juveniles, or whose own parents had been 
exposed, produced chicks smaller than the chicks of parents 
and grandparents from control groups . This suggests that 
while birds may appear to cope with noise during a single 
reproductive event, they may suffer consequences down the 
road . Our results support the hypothesis that lifetime expos-
ure to stressors may have a cumulative effect, rather than 
supporting the “match/mismatch hypothesis” that predicts 
early life stress primes individuals to do better when exposed 
to stressors in adulthood .

S21.05
Biodiversity within the city: Effects of land sharing and 
land sparing urban development in avian diversity

Juan D . Ibáñez-Álamo1, Yanina Benedetti2, Enrique Rubio1, 
Mario Díaz3, Jukka Jokimäki4, Tomás Pérez-Contreras5, Philipp 
Sprau6, Jukka Suhonen7, Piotr Tryjanowski8, Anders P . Møller9, 
Federico Morelli2

1. Groningen Institute for Evolutionary Life Sciences, University of Gron-
ingen, Groningen, Netherlands, 2. Department of Applied Geoinform-
atics and Spatial Planning, Czech University of Life Sciences Prague, 
Prague, Czech Republic, 3. Department of Biogeography and Global 
Change, Museo Nacional de Ciencias Naturales, Madrid, Spain, 4. 
Nature Inventory and EIA-services, Arctic Centre, University of Lapland, 
Rovaniemi, Finland, 5. Department of Zoology, University of Granada, 
Granada, Spain, 6. Department of Biology, Ludwig-Maximilians-Uni-
versity Munich, Munich, Germany, 7. Department of Biology, University 
of Turku, Turku, Finland, 8. Institute of Zoology, Poznań University of 
Life Sciences, Poznan, Poland, 9. Ecologie Systématique Evolution, 
Université Paris-Sud, Orsay, France

Urbanization, one of the most extreme human-induced 
environmental changes, is negatively affecting avian bio-
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diversity worldwide . It is therefore urgent to reconcile urban 
development with avian conservation . Urbanization can 
follow two main types of development: land-sharing (low-
density housing) or land-sparing (high-density housing) . To 
our knowledge, there is no previous information on how the 
type of urban development might affect avian biodiversity . 
In this study, we investigated which of these two types of ur-
banization is associated with a higher taxonomic, functional 
and phylogenetic diversity of birds . To do so, we collected in-
formation on breeding and wintering bird assemblages from 
9 European cities . We found that, both during the breeding 
and wintering periods, land-sharing urban areas were signifi-
cantly associated with a higher taxonomic diversity of birds, 
indicating that this type of urban development has import-
ant biodiversity benefits . In contrast, no effect was found 
for functional or phylogenetic diversity, indicating that not 
all components of biodiversity are equally affected by these 
two ways of urban planning . In addition to this, we explored 
which urban traits (i .e . built area or number of pedestrians) 
significantly explain these three biodiversity components in 
order to make more specific suggestions on the features that 
will help retain a higher urban biodiversity . We hope that our 
findings will help city planners to create more bird friendly 
cities in the future .

S22: Human-raptor Interactions: from 
Conservation Priorities to Conflict 
Mitigation

S22.01
Managing the conflicts that threaten raptor conservation

Steve Redpath
University of Aberdeen, Aberdeen, United Kingdom

Across the world, raptors are often at the centre of conflicts 
between conservation and other human interests . These con-
flicts hinder conservation efforts and sustainable solutions 
have proven challenging to find . In this talk I review the liter-
ature on conflicts involving raptors . I start by exploring what 
these conflicts represent, review the types of conflicts that 
have been studied, explore approaches to understand and 
manage these problems, identify the challenges involved in 
finding sustainable solutions and consider how we can move 
forward to tackle these apparently intractable problems .

S22.02
Understanding the response of raptors to increasing 
urbanization and climate change

Petra Sumasgutner1, 2, Res Altwegg2, Andrew Jenkins3, Ann 
Koeslag1, Arjun Amar1

1. FitzPatrick Institute of African Ornithology, Cape Town, South Africa, 
2. Centre for Statistics in Ecology, Environment and Conservation, Cape 
Town, South Africa, 3. AVISENSE Consulting, Cape Town, South Africa

Urban development is increasing across the globe and poses 
a major threat to biodiversity, which is often reduced in 
human-modified landscapes . Africa is currently experiencing 
the highest human population growth rate in the world, 
especially in urban areas . The continent is also likely to suffer 
significantly from climate change in the future . Thus animals 
living in many parts of Africa will face the combined challen-
ges of increased urbanization and climate change . The Cape 
Peninsula, South Africa, is located on the south-western tip of 
the African continent, where climate change is predicted to 
be particularly rapid and severe . This talk focuses on how rap-
tors might respond to increasing urbanization under climate 
change . On the Cape Peninsula, urban breeding Peregrine 
Falcons (Falco peregrinus) and Black Sparrowhawks (Accipiter 
melanoleucus) have been monitored over 30 and 18 years, 
respectively . During this time, the populations of both spe-
cies within the study area have increased markedly . We used 
these two long-term data sets, both of which include signifi-
cant samples of individually marked birds, to investigate the 
effects of urban-living and weather conditions on breed-
ing success, survival and population trends . We identified 
species specific habitat features and their associated prey 
abundances which attract raptors to urbanized areas and 
how the decision to settle in urbanized areas might be more 
or less beneficial depending on varying weather conditions . 
Our aim is to investigate the relative strength of these two 
important anthropogenic drivers of environmental change, 
and help predict how species might adapt to these changes 
in the future .

S22.03
The dead tell no tales – but perhaps their tracking data 
can? Exploring associations between ‘disappearing’ hen 
harriers (Circus cyaneus) and grouse moor management

Arjun Amar1, Megan Murgatroyd1, Stephen Murphy2, David 
Douglas3, Stephen Redpath4

1. FitzPatrick Insititute of African Ornithology, Cape Town, South Africa, 
2. Natural England, Preston, United Kingdom, 3. Royal Society for the 
Protection of Birds, Edinburgh, United Kingdom, 4. Aberdeen University, 
Aberdeen, United Kingdom

In the UK, the hen harrier (Circus cyaneus) is the focus of a 
controversial conflict between raptor conservationists and 
grouse moor managers . Large areas of the uplands are man-
aged for the recreational shooting of red grouse (Lagopus 
lagopus scoticus) . Managers of grouse moors sometimes 
illegally kill hen harriers because of the threat they pose to 
their grouse stocks, and the scale of this persecution is such 
that it may limit this species’ numbers and distribution . The 
issue is particularly severe in England, where the species has 
almost disappeared as a breeding species . One problem, 
however, is that it is very challenging to quantify the level 
of illegal killing because it occurs in very remote areas . In an 
attempt to quantify this behaviour, 59 young hen harriers 
were fitted with satellite transmitters over 10 years . Around 
60% of these birds disappeared without trace within the first 
6 months of life, possibly as a result of human interference . 
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In this talk we will present an analysis of these data, explore 
where and when the failures occurred and examine whether 
the probability of a tagged bird disappearing without trace 
was associated with land managed for grouse shooting . 

S22.04
Hazards, conflicts, and management of Crowned Eagles 
in an urban landscape of South Africa

Shane C . McPherson1, Ben H . Hoffman2, Bruce Padbury3, 
Tamlyn P . Caine4, Mark Brown1, Colleen T . Downs1

1. University of KwaZulu-Natal, Pietermaritzburg, South Africa,  
2. Raptor Rescue Rehabilitation Centre, Ashburton, South Africa,  
3. Natal Falconry Club, Durban, South Africa, 4. FreeMe, Howick, South 
Africa

Wildlife management is primarily a human response to 
reduce or eliminate causes of economic or social harm . 
However, these must be balanced against conservation goals 
regarding threatened species . The public stakeholders in an 
urban landscape have strong influences on the management 
of dangerous large animals such as mammalian carnivores . 
Crowned eagles (Stephanoaetus coronatus) occupy the Dur-
ban Metropolitan Green Space System in a suburban land-
scape, South Africa . Colour ringing and citizen science in-
volvement allow us to identify occurrence of eagle predation 
on pets and livestock, with a bias demographically towards 
sub-adults, and seasonally in winter months . Persecution 
includes many anthropogenic causes of mortality; electrocu-
tion, poisoning, and collisions with walls, windows, and wires . 
Collaborations between wildlife authorities, Non-Govern-
ment Organisations and public stakeholder input creates an 
environment for successful management of human-wildlife 
conflicts . Active management help to maintain public sup-
port and conservation outcomes for urban crowned eagles .

S22.05
The movement ecology of over-wintering Black Kite 
(Milvus migrans) in Israel with implications for aircraft 
collision risks

Daniel Berkowic1, Roi Dor1, Yossi Leshem1, Nir Sapir2

1. School of Zoology, Tel Aviv University, Tel Aviv, Israel, 2. Department 
of Evolutionary and Environmental Biology, University of Haifa, Haifa, 
Israel

 Landfills attract and are exploited by birds, serving as a reli-
able food source for many species . When these landfills are 
within close proximity to airports, the birds can be a serious 
hazard to aircrafts . In Israel, among the most prevalent 
species visiting landfills is the Black Kite (Milvus migrans), a 
medium-sized raptor that winters in large numbers through-
out Israel . Its wintering population has increased dramatically 
in the northern Negev region over the course of the past two 
decades, due to landfills located 10 kilometers from an Israeli 
Air Force’s (IAF) airbase . Apart from these landfills, Black Kites 
also feed in open fields, and inside the airbase . The aim of 
this research was to understand the Black Kites’ movement 
patterns and habitat choices . During this study, we captured 

88 individuals, and attached transmitters that provided 3D 
position and acceleration data . We mapped major Black Kite 
roosting sites, two of which were unknown before this study . 
Additionally, we found specific areas inside the airbase where 
Black Kites movement was denser during the day, and there-
fore more dangerous to aircraft activity . We found that the 
presence and activity of Black Kites are correlated with high 
air pressure . Our results are the first to show the main activity 
areas of Black Kites during the winter in the Northern Negev, 
allowing us to provide flight safety recommendations to the 
IAF . Our research emphasizes the value of understanding bird 
movement ecology, enabling a safer and lower-risk sharing 
of air space for aircrafts, flight crews and wildlife .

S23: Impact of Climate Change and 
Land-use Change on Alpine 
Birds: From Coarse-grained 
Distribution Models to Fine-
grained Ecologically Meaningful 
Predictions

S23.01
The conservation value of mountain habitats for birds in 
the Americas and predicted impacts of climate change

Kathy Martin1, 2, W Alice Boyle3, Tomás Altamirano1, Devin de 
Zwaan1, José T . Ibarra4

1. University of British Columbia, Vancouver, BC, Canada, 2. Environ-
ment and Climate Change Canada, Delta, BC, Canada, 3. Kansas State 
University, Manhattan, KS, USA, 4. Centre for Local Development, 
Education and Interculturality, Pontificia Universidad Católica, Villar-
rica, Chile

High mountain habitats are experiencing globally significant 
increases in temperature, extreme weather and climate-
induced habitat loss, but predicting impacts to birds is 
hampered by the limited information regarding avian use of 
temperate mountain areas in the Americas . We used point 
count methods, across elevations to examine taxonomic 
and functional diversity in temperate mountains in North 
and South America . In North America, species richness was 
highest in upper montane habitat and lowest in the alpine 
with significant inter-mountain variation in species diversity . 
In contrast, there was comparable richness in the montane, 
sub-alpine and alpine habitats of the temperate Andes . Dur-
ing fall migration in British Columbia, we detected 95 species 
in 30 families using high mountain habitats . One quarter of 
these species are on conservation concern lists . In total, we 
found that ~35% of North America’s breeding bird species 
use mountains for at least three months annually, a period 
equivalent to the length of the breeding season . Regarding 
climate variation, alpine songbirds cope well with daily 
mountain weather events, while multi-day colder storms 
lead to reduced nesting success . Climate models predict that 
suitable habitat for alpine birds in the coastal mountains will 
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decrease by 50-75% by 2080 due to climate-induced chan-
ges, further reducing connectivity across already fragmented 
mountain habitats . Overall we found that avian use of moun-
tain areas is extensive, and many species are of conserva-
tion concern . Our results emphasize the need for effective 
conservation of high mountain habitats that are increasingly 
threatened by local, regional and global anthropogenic 
disturbance . 

S23.02
Alpine avifaunas at a cross-road: spatial projections of 
environmental change impacts and mitigation plans 
must rely on meaningful eco-mechanistic modelling

Raphaël Arlettaz, Veronika Braunisch
University of Bern, Bern, Switzerland

The scientific literature is replete with spatial models pro-
jecting future distribution ranges of plant and animal 
species . The majority of these models is based on coarse-
grained, low-resolution information and mostly relies on 
proxies for estimating the spatial availability of crucial 
resources such as food . They thus much too rarely embrace 
the sheer complexity of species ecological requirements and 
trophic interactions, which questions the validity of their 
predictions about future distribution patterns and demo-
graphic trajectories . This represents a serious impediment 
to the development of mitigation strategies, particularly in 
mountain ecosystems where climate and land use change 
is more acute than anywhere else . Future spatio-temporal 
projections will have to incorporate the information drawn 
from local, fine-grained and high resolution research on the 
patterns of resources exploitation by species into ecologic-
ally meaningful, wide-range mechanistic predictions . The 
presentation will tackle the up-scaling challenge with some 
illustrative case studies .

S23.03
Climate change impacts on mountain birds: status, 
prospects and mitigation opportunities

Davide Scridel1, 2, 3, Kathy Martin4, Aleksi Lehikoinen5, Jaime 
Resano-Mayor6, Giuseppe Bogliani1, Paolo Pedrini2, Raphaël 
Arlettaz6, 7, Dan Chamberlain8, Mattia Brambilla2, 9

1. Dipartimento di Scienze della Terra e dell’Ambiente, Università a de-
gli Studi di Pavia,, Pavia, Italy, 2. Museo delle Scienze, Sezione Zoologia 
dei Vertebrati, Trento, Italy, 3. Ente Parco Naturale Paneveggio Pale di 
San Martino, Tonadico, Italy, 4. Department of Forest and Conserva-
tion Sciences, University of British Columbia, Vancouver, BC, Canada, 
5. The Helsinki Lab of Ornithology (HelLO), Finnish Museum of Natural 
History, University of Helsinki, Helsinki, Finland, 6. Division of Conserva-
tion Biology, Institute of Ecology and Evolution, University of Bern, 
Bern, Switzerland, 7. Swiss Ornithological Institute, Valais Field Station, 
Nature Centre, Salgesch, Switzerland, 8. Dipartimento di Scienze della 
Vita e Biologia dei Sistemi, Università di Torino, Turin, Italy, 9. Fondaz-
ione Lombardia per l’Ambiente, Settore Biodiversità a e Aree Protette, 
Seveso, Italy

Mountain fauna remain poorly studied, although they are 
considered globally important areas for birds and biodivers-

ity, and highly susceptibile to climatic alterations . Knowledge 
of species inhabiting these regions is limited, and a clear 
description for mountain regions is needed as interpretations 
vary across countries and institutions . To develop effect-
ive conservation strategies, it is necessary to identify the 
mountain bird assemblage and investigate potential climate 
change impacts . Here we review evidence of climate change 
impacts on mountain bird physiology, phenology, trophic 
interactions, demography and range distribution shifts, 
including effects of factors interacting with climate change . 
We investigated factors affecting the microhabitat suitabil-
ity for the threatened snowfinch (Montifringilla nivalis) to 
determine how to mitigate the impacts . We found evidence 
of biological and ecological responses of mountain birds to 
climate and environmental change, but little is known about 
the underlying mechanisms or synergistic effects . Meta-an-
alyses did not find a consistent direction in elevation change 
to track suitable climate, but suggested that in the future, 
mountain birds will be more impacted than non-mountain 
species . For snowfinches, habitat management may buffer 
some negative impacts by improving foraging microhabitat 
suitability during the critical phase of food provisioning to 
offspring . Adaptation responses to climate change mostly 
rely on broad-scale management and extension of protected 
areas for species already present and for future colonizers 
from lower elevations . We suggest that the development of 
management/restoration plans in mountain areas should 
consider threats and opportunities resulting from inter-
actions of climate and land-use changes .

S23.04
Climate change causes mountaintop extinctions in a 
tropical bird community

Benjamin G . Freeman1, Micah Scholer1, John W . Fitzpatrick2

1. University of British Columbia, Vancouver, BC, Canada, 2. Cornell 
University, Ithaca, NY, USA

Montane species worldwide are shifting upslope in response 
to recent temperature increases . These upslope shifts are 
predicted to lead to mountaintop extinctions of species that 
live only near mountain summits, but empirical examples 
of such disappearances are sparse . We show that recent 
warming constitutes an “escalator to extinction” for > 100 
species of birds on a remote Peruvian mountain—high ele-
vation species have declined in both range size and abun-
dance, and five previously common mountaintop residents 
have disappeared from the local community . Such climate 
change-driven mountaintop extinctions may be more likely 
in the tropics, where temperature appears to exert a stronger 
control on species’ range limits than in the temperate zone . 
In contrast, lowland bird species are expanding their distribu-
tions upslope and may benefit from climate change .
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S23.05
Tree-line as a break-line: habitat specialist birds increase 
with elevation in the temperate Andes

Tomás A . Altamirano1, José T . Ibarra2, Devin de Zwaan1, Kathy 
Martin1, 3

1. Department of Forest and Conservation Sciences, University of British 
Columbia, Vancouver, BC, Canada, 2. Centre for Local Development, 
Education and Interculturality, Villarrica Campus, Pontificia Univer-
sidad Católica de Chile, Villarrica, Chile, 3. Environment and Climate 
Change Canada, Pacific Wildlife Research Centre, Vancouver, BC, 
Canada

Mountain ecosystems comprise 24% of the land-base of 
the world . Avian communities have been poorly studied in 
southern temperate Andes . In contrast to to tropical moun-
tains, the habitat specialization of birds is not expected to 
be a strong ecological force generating high beta diversity 
in temperate mountain ecosystems . During 2011-2018, we 
investigated patterns of avian species distribution between 
220 m and 1,768 m elevation (n=750 counts) in southern 
temperate mountain gradients (Chile; 38-39˚S latitude) . Spe-
cifically, we compared: i) taxonomic and functional turnover 
across four habitats across elevations: lower montane forest 
(LM, <700 m of elevation, >50% tree cover), upper montane 
forest (UM, >700 m of elevation, >50% tree cover), subalpine 
(SA, 5-50% tree cover), and alpine (AL, <5% tree cover) . 
We found 55 bird species (in 20 families and 10 orders) 
inhabiting Andean temperate mountains . Total species rich-
ness was consistent across elevations, but species compos-
ition varied among elevational habitats . Species similarity 
was highest below the tree-line, and lowest between LM and 
AL habitats . The community-weighted body mass in alpine 
habitats was 1 .9 and 2 .6 times higher than both montane 
and subalpine habitats, respectively . Overall, we found a 
gradient in bird communities from predominantly habitat 
generalists below tree-line (habitat specialist: LM=0 .0%, 
UM=3 .4%, and SA=11 .1%), where the main turnover occurs, 
to more habitat specialists above tree-line (87 .0% of alpine 
bird communities) . Elucidating how bird communities are 
distributed in southern temperate mountain ecosystems is 
critical for understanding the potential conservation value of 
mountain habitats for avian populations under an environ-
mental change scenario .

S24: Navigation from Arctic to Desert: 
Unifying Mechanisms From 
Extreme Climates

S24.01
Avian Navigation in Polar Regions

Susanne Akesson
Lund University, LUND, Sweden

Navigating in Polar Regions is a great challenge for both 
humans and animals . The steep geomagnetic field lines 

make it difficult to use an inclination compass, there are no 
stars visible in the polar summer, and a time-compensated 
sun compass might be difficult to use in constant daylight 
and during fast flights across longitudes . Orientation cage 
experiments with songbirds have been performed to investi-
gate the ability to find a meaningful migratory orientation at 
high latitudes, at and near the geographic and geomagnetic 
North Poles, while departure orientation was investigated 
in displaced penguins on the Antarctic continent . In several 
locations songbirds have been shown to be able to use their 
inclination compass based on the geomagnetic field as well 
as celestial cues for compass orientation, while penguins 
seemed to use a sun compass for orientation . Vector navi-
gation in the High Arctic has further been investigated by 
route simulations comparing predicted compass routes 
with migration trajectories recorded by tracking radar and 
individual-based tracking technology for birds . The results 
from cage and displacement experiments, route simulations 
and recent tracking data will be discussed to highlight the 
navigation challenges birds may face in Polar Regions, and 
what open questions remain to be investigated in the future .

S24.02
How do nomadic waterbirds find water in the desert?

Andrew T . Bennett1, Reece Pedler1, 2, Raoul F . Ribot1

1. Deakin University, Geelong, VIC, Australia, 2. University of New South 
Wales, Sydney, NSW, Australia

In contrast to the seasonal, predictable movements and 
behaviours of migratory birds in Europe and North Amer-
ica, Australia’s inland deserts have nomadic waterbirds that 
exploit ephemeral wetlands which are highly unpredictable 
in space and time . Following large rainfall events inland, 
these waterbirds move hundreds or thousands of kilometres 
from their coastal refugia into the desert, and if conditions 
are suitable they then breed there . How do they know when 
and where it has rained in the desert? This is an unsolved 
mystery of bird navigation with implications for understand-
ing how birds respond to environmental change, and the 
role of learning and plasticity in navigational mechanisms . 
Using remote sensing, thermal imaging, aerial surveys from a 
light plane, and over 110 satellite tracked black swans, pacific 
black duck and banded stilts, tracked during day and night, 
during flooded and arid periods in Australia, we summar-
ize findings that advance understanding of this system . We 
reveal a range of behaviours for exploiting unpredictable 
inland wetlands including: (1) facultative nocturnal flight fol-
lowing heavy rainfall events; (2) an ability to move rapidly to 
distant heavy rainfall events over 500km away; (3) extensive 
nocturnal flight throughout the night rather than around 
dawn and dusk as predicted from earlier work on water-
birds; and (4) meteorological variables that can predict long 
distance departure . The implications of our findings for how 
waterbirds cope with ENSO (El Niño-La Niña southern oscilla-
tion) will also be discussed .
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S24.03
Wind conditions influence breeding site selection of 
Pectoral Sandpipers

Johannes Krietsch, Mihai Valcu, Bart Kempenaers
Department of Behavioural Ecology & Evolutionary Genetics, Max 
Planck Institute for Ornithology, Seewiesen, Germany

In competition for access to fertile females, most males of 
the polygynous Pectoral Sandpiper (Calidris melanotos) 
sample multiple breeding sites across a considerable part 
of their arctic breeding range . Local mating opportunities 
are unpredictable, and males presumably perform nomadic 
movements to sample potential breeding sites . The under-
lying mechanisms of these nomadic movements are still 
unknown . Wind conditions have substantial effects on bird 
flight, and individuals may strategically optimize their route 
in relation to the wind . In the case of nomadic movements, 
where individuals have no specific target area, individuals 
could in theory use beneficial wind conditions to “decide” 
where to go, thereby saving energy during flight . The aims of 
this study were (1) to investigate the effects of wind on flight 
performance of male Pectoral Sandpipers, and (2) to assess 
the influence of the prevailing wind conditions on where 
the males went . We combined tracking data from 80 male 
Pectoral Sandpipers that left a location in the centre of the 
breeding range (Barrow, Alaska) early in the breeding season 
with wind data from a global reanalysis model . Our results 
clearly show the effects of wind on flight performance and 
indicate how the prevailing wind conditions influence the 
large scale breeding site selection of male Pectoral Sand-
pipers .

S24.04
Kamchatka to Southern Africa: Common cuckoos manage 
the longest documented land bird migration

Kasper Thorup1, Victor Bulyuk2, Mikhail Markovets2, Leonid V . 
Sokolov2

1. University of Copenhagen, Copenhagen, Denmark, 2. Biological Sta-
tion Rybachy, Rybachy, Russia

Generally, routes and non-breeding staging sites of most 
long-distance migrating land birds are species-specific and 
conserved across individuals and involve challenging bar-
rier crossings . The navigational tasks involved are certainly 
complex especially for the longest migrations but hardly 
understood at the near-global scale . Here, we document a 
displacement distance between breeding and non-breeding 
grounds of more than 15 000 km in common cuckoos breed-
ing in Kamchatka and wintering in Southern Africa – presum-
ably the longest in any land bird and of a magnitude similar 
to that found in seabirds . Four cuckoos tracked with satellite 
telemetry departed Kamchatka in August – early September 
and three tags were still transmitting when birds reached 
the final non-breeding sites in northwest Namibia in January . 
Staging sites were in China, India and Okavango, and cross-
ing the Indian Ocean took several days with arrival in Africa 
from mid November to early December . Birds detoured when 

circumventing the Himalayas and the Tibetan Plateau before 
crossing the Indian Ocean and moving south in Africa . This 
extremely long migration seems surprising given the pre-
sumably high costs of migration . Nevertheless, the migration 
schedule tracks the resource surplus associated with rainfall 
and summer which is not similarly available in the Oriental 
region . The complexity of the route and the precision with 
which it is followed appear difficult to reconcile with our 
understanding of the inborn migratory navigation system in 
an obligate brood parasite such as the cuckoo .

S24.05
What physical and virtual displacements tell us about 
navigation abilities of songbird migrants

Nikita Chernetsov1, 2, Dmitry Kishkinev1, 3, Dominik Heyers4, 
Alexander Pakhomov1, Anna Anashina1, Ilya Ishchenko1, 
Henrik Mouritsen4

1. Biological Station Rybachy, Rybachy, Russia, 2. St Petersburg State 
University, St Petersburg, Russia, 3. Bangor University, Bangor, United 
Kingdom, 4. Oldenburg University, Oldenburg, Germany

Experienced migrants seem to form a mental map that 
makes it possible to correct for displacements, whereas 
first-time migrants seem to rely on an inherited clock-and-
compass program . The sensory basis and possibly the extent 
of this learned navigational map have be studied through 
both physical and virtual magnetic displacements . Our stud-
ies showed that (1) during spring migration, Eurasian reed 
warblers Acrocephalus scirpaceus are able to correct for 1000 
km west-east physical and virtual displacements; (2) this 
ability is most likely based on a magnetic sense embedded 
in the trigeminal system but (3) not on olfaction . Intriguingly, 
experienced white-throated sparrows Zonotrichia albicollis 
did not correct for a 2200 km east-west displacement, at least 
not by initial flight directions . In conclusion, some songbirds 
seem to rely on trigeminal-mediated magnetic informa-
tion for long-distance navigation, whereas the support for 
olfactory maps in experienced passerine migrants is much 
weaker . However, in view of the obvious evolutionary advan-
tage of integrating information from all potentially relevant 
navigational cues, it would be naive to believe that birds 
use magnetic cues only . This was also supported in recent 
studies in which Eurasian reed warblers seem to have used 
two compasses in order to obtain positional information . This 
means that magnetic maps alone cannot be responsible for 
the whole navigation process in songbirds, and fine-tuning 
near the goals must be performed on a multisensory basis by 
mechanisms not yet studied in detail in migratory passerines . 
This study was supported by RSF grant 17-14-01147 to D .K .
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S25: Birds in the Web of Life: Ecology 
and Conservation of Nest Webs 
Worldwide

S25.01
Drivers of variation in species interactions among and 
within nest webs

Jeff Walters, Lori Blanc
Virginia Tech, Blacksburg, VA, USA

Nest webs were originally envisioned as the counterpart 
of food webs for a particular limiting resource, nest sites 
for cavity-nesting birds . This conceptualization has proved 
prescient . As the body of work on nest webs grows it is 
becoming increasingly apparent that cavity-nesting bird 
communities provide exciting opportunities for research on 
fundamental questions in community ecology such as the 
determinants of species diversity and mechanisms of spe-
cies coexistence . We review the remarkable variation in the 
size, structure and composition of these communities, and 
interactions of species within them, and assess the biotic and 
abiotic factors that potentially drive this variation . Properties 
of tree species greatly affect availability of the base resource, 
cavities, both by producing variation in the number and size 
of natural holes and by influencing the capacity of excavat-
ing species to construct cavities . Niche partitioning among 
excavating species may occur through differences in excavat-
ing capability and preferences . There are a variety of ways in 
which secondary cavity nesters may partition cavity resour-
ces, both natural and excavated . A variety of disturbances 
affect cavity availability, and disturbance regimes are a likely 
driver of community structure . Conservation of the bio-
diversity of cavity-nesting birds depends on understanding 
nest webs sufficiently to predict impacts of anthropogenic 
disturbances on community dynamics . 

S25.02
Complex dynamics of tree cavities and nest webs in the 
Americas

Kristina L . Cockle1, José T . Ibarra2, Kurtis Trzcinski3, Karen L . 
Wiebe4, Tomás A . Altamirano3, Amanda Edworthy5, Kathy 
Martin6

1. National Scientific and Technical Research Council (CONICET), San 
Pedro, Argentina, 2. Centre for Local Development (CEDEL), Villarrica 
Campus, Pontificia Universidad Católica de Chile, Villarica, Chile, 3. De-
partment of Forest and Conservation Sciences, University of British Col-
umbia, Vancouver, BC, Canada, 4. University of Saskatchewan, Biology 
Department, Saskatoon, SK, Canada, 5. Washington State University, 
Entomology Department, Pullman, WA, USA, 6. Science & Technology 
Branch, Environment and Climate Change Canada, Delta, BC, Canada

The Nest Web concept represents tree-cavity-nesting com-
munities as hierarchical, commensal networks, whereby 
nesting cavities flow upward from trees to cavity producers 
(e .g ., woodpeckers, decay organisms) to a diverse assem-
blage of non-excavators (e .g ., parrots, songbirds) . These nest 

webs are dynamic, complex, and often resilient . They include 
non-hierarchical feedback loops, such as facultative excava-
tion, inter-guild predation and competition . For >20 years we 
studied >4000 nesting cavities in temperate British Colum-
bia, Canada (1995-2016), temperate Chile (2010-2018) and 
subtropical Argentina (2006-2018), to examine the dynamics 
of cavity-nesting communities over time, at scales from indi-
vidual cavities to whole nest webs . Individual cavities in large 
old-growth trees persisted longest . Cavities became larger 
as they aged, and were occupied by a succession of verte-
brates (excavators, then small-bodied non-excavators, and 
finally large-bodied non-excavators) . Cavities produced 0–43 
fledglings/cavity over their lifetime, but cavities with higher 
nest success were occupied fewer times by fewer species . 
At the nest web scale in Canada, an abundant facultative 
excavator declined in importance in the Nest Web during an 
insect outbreak that attracted obligate excavators, but then 
dramatically increased cavity production following wildfires . 
Logging resulted in disproportional biodiversity losses when 
it targeted key network hubs (large trees; Chile, Argentina) 
but not when a critical nesting tree species was retained 
(Canada) . A nest web approach helped us understand 
interspecific interactions and test network theory; because 
these networks are strongly influenced by outside sources 
of uncertainty and non-linearity, a Complex Systems Science 
approach may improve predictions about their long-term 
dynamics .

S25.03
Cascading effects of landfalling hurricanes on fruiting 
phenology and cavity nest-site resources for canopy 
birds in tropical dry forest

Katherine Renton1, Alejandro Salinas-Megoza2, Rafael A . 
Rueda-Hernández3, Leopoldo D . Vázquez-Reyes1

1. Universidad Nacional Autónoma de México, Ciudad de Mexico, CMX, 
Mexico, 2. Universidad Michoacana de San Nicolás de Hidalgo, Morelia, 
MIC, Mexico, 3. Instituto de Ecologia, A.C., Xalapa, VER, Mexico

Climate change scenarios predict an increase in frequency 
and intensity of hurricane landfalls, but the consequences 
for fruiting cycles and tree-cavity resources are poorly 
understood . We determined fruiting phenology, and avail-
ability of tree-cavities and snags for cavity-nesting birds in 
deciduous and semi-deciduous tropical dry forest from 2009 
to 2016, prior-to and following landfall by hurricanes Jova 
(category 2) in 2011 and Patricia (category 4) in 2015 . We 
also evaluated reproduction of the threatened Lilac-crowned 
Amazon (Amazona finschi) . ARIMA time-series modelling 
demonstrated reduced fruiting during the first year post-
hurricanes . Deciduous forest recovered phenological cycles 
by the second year post-hurricane Jova, but semi-deciduous 
forest demonstrated a level shift in fruiting phenology after 
hurricane landfall . Subsequent landfall by the major Hur-
ricane Patricia led to a level shift in fruiting of deciduous 
forest . Tree-cavity and snag resources were reduced by half 
post-Hurricane Jova, and remaining tree-cavities had signifi-
cantly wider entrances, while snags were of larger diameters . 
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Hurricane Patricia caused a significantly greater loss of 61 .5% 
of Lilac-crowned Amazon nest-sites, while new nest-cavities 
used by parrots after Hurricane Jova had significantly wider 
entrances . In the first breeding season post-hurricanes, 
Lilac-crowned Amazons delayed nest initiation, few pairs 
nested, and reproductive output was low . Parrot reproduc-
tion recovered post-Hurricane Jova, but remained among 
the lowest recorded for the species post-Hurricane Patricia . 
Therefore, while tropical dry forest may be resilient to low-
level hurricane impacts, an increased frequency and intensity 
of landfalling hurricanes is likely to have severe cascading 
effects on food and nest-cavity resources for canopy birds .

S25.04
Woodpeckers regulate cavity supply and affect the 
productivity, abundance and diversity of non-excavators 
in interior British Columbia

Kurt Trzcinski1, Kristina Cockle2, Amanda Edworthy3, Karen 
Wiebe4, Kathy Martin1

1. Department of Forest and Conservation Sciences, Vancouver, BC, 
Canada, 2. Instituto de Bio y Geociencias del NOA (IBIGEO-CONICET-
UNSa), Salta, Argentina, 3. Washington State University, Entomology 
Department, Pullman, WA, USA, 4. University of Saskatchewan, Biology 
Department, Saskatoon, BC, Canada

Globally, 72% of cavity-nesting birds are non-excavators that 
depend upon ongoing production of tree cavities by other 
organisms . The dynamic creation and loss of cavities creates 
populations of cavities that vary in size, age, decay, and other 
characteristics . In Aspen (Populus tremuloides) groves and 
mixed forest near William’s Lake in British Columbia, non-
excavators primarily use cavities produced by woodpeckers 
and other avian excavators, suggesting that excavators may 
regulate both cavity supply and density of non-excavators . 
Use of these cavities changes over the lifespan of a cavity, 
with younger cavities (1-2 years old) used more than older 
cavities (3-18+ years) . Here, we examine the role of wood-
peckers (Picidae) in regulating cavity supply and density of 
non-excavators in the same community from 1995 to 2011 . 
All cavities were found and monitored from first nest to blow 
down or the end of the study . Over the entire study area 
and at most individual sites, we found that the number of 
non-excavator nests was positively related to the number of 
woodpecker (Picidae) nests in the previous year . Across all 
years, sites with more woodpecker nests had more cavities, 
more nests of non-excavators, and a higher proportion of 
cavities occupied . We conclude that woodpeckers play an im-
portant role in the regulation of cavity supply, so that factors 
affecting the density of woodpeckers will directly affect the 
productivity, abundance, and diversity of non-excavators .

S25.05
Structural diversity of old mixedwood stands begets the 
functional diversity of complex ecological networks: the 
case of nest webs in the eastern boreal forest of Canada

Pierre Drapeau1, Philippe Cadieux1, Louis Imbeau2, Antoine 
Nappi3, Rejean Deschenes1

1. Universite du Quebec a Montreal, Departement des sciences 
biologiques, Centre d’etude de la forêt, Montreal, QC, Canada,  
2. Universite du Quebec en Abitibi-Temiscamingue, Institut de recher-
che sur les forêts, Rouyn-Noranda, QC, Canada, 3. Ministere des forets, 
de la faune et des parcs, Direction de l’expertise sur la faune terrestre, 
Quebec, QC, Canada

Complexity of forest structure in old stands is often con-
sidered a key for harboring increased taxonomic species 
diversity . This could, however, also affect ecosystems func-
tional diversity whereas the vertical and horizontal complex-
ity generated by forest structural development processes 
provide key habitat features for vertebrate communities that 
rely on tree size and decay processes for foraging, denning 
or nesting . The quality and quantity of these substrates can 
vary considerably between forest cover types as forest ages . 
Using a nest web approach and numerical tools of ecological 
networks, we compared functional structures and network 
properties of cavity nesting assemblages along a time since 
fire gradient in a naturally disturbed boreal mixedwood for-
est landscape in eastern North America . Between 2003 and 
2016, twelve 24 to 40 ha plots ranging from 61 to more than 
245 years after fire were surveyed at the Lake Duparquet 
Research and Teaching Forest in Abitibi, Québec, Canada to 
detect active cavities . We found that throughout the forest 
age gradient, network complexity in terms of cavity-bearing 
tree characteristics, cavity-using species and number of 
interactions among species, increased along the age gradi-
ent and were significantly higher in the oldest stands than 
predicted by chance . This study pinpoints the importance of 
maintaining old growth forests for which biological legacies 
are not only drivers for species taxonomic diversity but also 
for functional diversity .

S26: Evolutionary Ecology of Bird-
parasite Interactions

S26.01
Living on a bird: adaptations to a parasitic lifestyle

Erik Matthysen, Dieter J . Heylen
University of Antwerp, Wilrijk, Belgium

Birds host a considerable diversity of arthropods that 
live permanently or intermittently on the bird, with huge 
variation in ecological interactions with the host (parasitic, 
commensal, mutualistic), in host dependence (single feeding 
bout, feeding intermittently, living on the host), transmission 
mode (vertical, horizontal) and off-host life-history (nest-
dwelling or free-living) . Parasites are considered a major 
force in evolution, leading to co-evolutionary arms races 
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and possibly co-speciation, as testified by the high degree of 
host specificity in many parasite taxa . Co-evolution implies 
that selection pressures, and adaptive responses, can be 
demonstrated in host as well as parasite . Here we will review 
the evidence for adaptive variation in morphological and life-
history traits in parasites, both within and among species . We 
focus particularly on ectoparasites (ticks, feather lice, fleas, 
mites, flies and mosquitoes) but will also include informa-
tion on commensal or mutualistic taxa with similar lifestyles 
(feather mites) . We will provide examples related to various 
traits such as parasite morphology (e .g . body size and shape), 
feeding strategies (e .g . preference for body parts, bloodmeal 
size), off-host life-style and mobility (movement on the host, 
phoresy) where experimental or correlative evidence allows 
to identify how these respond to selective pressures from 
the bird host and/or the environment . We will also review 
general hypotheses on how selective pressures and trade-
offs may favour host-specificity .

S26.02
Avian defences against ectoparasites

Dale H . Clayton, Sarah E . Bush
University of Utah, Salt Lake City, UT, USA

Birds have many kinds of external parasites, ranging from 
feather-degrading bacteria, to arthropods such as mites, 
flies, fleas, lice and true bugs . Because parasites have nega-
tive effects on host fitness, selection favours the evolution of 
anti-parasite defences . These defences include mechanisms 
of anti-parasite resistance, such as morphological or chemical 
barriers, immunological responses, and a variety of anti-para-
site behaviours . Another defence mechanisms is tolerance, 
in which birds replace the energetic cost of parasites, rather 
than combating parasites directly . The quality of evidence 
for different forms of resistance and tolerance varies a great 
deal . We review examples of defence supported by rigor-
ous evidence, while touching on other interesting possible 
defenses for which evidence remains weak . We conclude by 
discussing approaches that can yield firm conclusions about 
avian defenses against ectoparasites .

S26.03
Parasite alters host mating signal: the case of Philornis 
downsi and its hybridising Darwin’s finch hosts

Sonia Kleindorfer1, Georgina Custance1, Katharina J . Peters1, 
Frank J . Sulloway2

1. Flinders University, Adelaide, SA, Australia, 2. University of California, 
Berkeley, Berkeley, CA, USA

Introduced parasites that alter host mating signals can 
change the evolutionary trajectory of a species through 
sexual selection . To date, there are few examples of novel 
host-parasite associations in the wild for which we also have 
data on how the parasite affects the host mating signal . The 
aim of this study is to measure parasite-induced change to 
host phenotype and mating signal . We address this ques-
tion in Darwin’s tree finches (Camarhynchus spp .) that are 

being parasitised by the introduced fly Philornis downsi . The 
P. downsi larvae feed on the blood and tissue of developing 
Darwin’s finches causing on average ~55% in-nest mortality 
and 2-fold enlarged naris size in survivors . We compare host 
naris size and song performance in small tree finch (Camar-
hynchus parvulus), medium tree finch (C. pauper), and the 
recently observed hybrid tree finch group (Camarhynchus hy-
brids) . Male C. pauper and C. parvulus with enlarged naris size 
produced song with lower maximum frequency and greater 
vocal deviation . At an individual level, males with higher 
vocal quality had faster pairing success . At a species-level, C. 
pauper males with normal naris size produced species-specif-
ic song but male C. pauper with enlarged naris size produced 
song that was indistinguishable from that of C. parvulus . 
Finally, using genetic analysis, we discovered that female C. 
pauper paired with male C. parvulus and not vice versa . This 
research underscores how an introduced parasite that alters 
host phenotype and blurs species’ mating signals can drive 
hybridisation and species absorption .

S26.04
Host-parasite dynamics: recent changes in the host-
parasite interaction between Darwin’s finches and the 
invasive ectoparasite, Philornis downsi

Arno Cimadom, Sabine Tebbich
Department of Behavioural Biology, University of Vienna, Vienna, 
Austria

The newly established host-parasite interaction between 
Darwin’s finches and the invasive fly Philornis downsi, who’s 
larvae suck blood from nestlings, allow the monitoring of 
potential adaptations in hosts and parasites . Our long-term 
data on parasite intensity and host mortality revealed that 
the parasite has forwarded its time window for attacking 
nests . Before 2012, P. downsi larvae were found only in nests 
with chicks . However, since 2012 we have recorded larvae 
also in incubating nests . This may be an adaptation to re-
source competition between flies . Additionally, we observed 
a reversal in infestation patterns in two closely related hosts: 
20 years ago Warbler finch (WF, Certhidea olivacea) nests 
had higher P. downsi intensity than Small tree finch (STF, 
Camarynchus parvulus) nests, but in the last 10 years this pat-
tern has reversed . We also found indications for host prefer-
ence depending on nest stage: Prevalence during incuba-
tion is higher in WF than STF . However, once chicks hatched 
prevalence was nearly 100% in both species but STF had 
higher parasite intensity and more larvae reached pupation . 
Mean age of chick death in both specie lays between 5-7 
days which is the minimum time for pupation . The change 
in infestation pattern could be a result of selection on the 
optimisation of the trade-off between number of larvae that 
reach pupation and time of host’s death . With the decrease in 
mean age of chick death near the parasite’s developmental 
limit the fly should show a stronger preference for the host 
that allows faster development .
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S26.05
Major host: infection patterns of cryptic generalist 
haemosporidian parasites in a wild bird community

Xi Huang, Vincenzo Ellis, Jane Jönsson, Staffan Bensch
Lund University, Lund, Sweden

Avian haemosporidians are widely distributed in temper-
ate and tropical regions, causing malaria-like infectious in 
their bird hosts . Up till now more than two thousand distinct 
haemosporidian lineages have been reported, presenting 
considerable difference in their host range . For generalist 
parasites which can infect a large variety of different host 
species, these hosts may play different roles in persisting 
infections, reflected on the variable prevalence and infection 
intensity . In a multiple host community, if the parasite has 
been more frequently detected in one or several species (i .e ., 
major host) than the others, it may be more adapted to this 
host and thus manage to reach a higher intensity . To test this 
assumption, we checked the infection pattern of three gen-
eralist parasite lineages in in a wild bird community along 
the southwestern side of Lake Krankesjön, Sweden . Blood 
samples were taken from all common breeding birds cap-
tured with mist net, parasite lineages were defined by nested 
PCR and sequencing, and the infection intensity of each 
individual was assessed by specific real-time qPCR assays . We 
compared the prevalence in closely related host species, and 
checked the correlation between prevalence and infection 
intensities in each host species .

S27: Bird-pathogen Interactions: 
Selection, Adaptation and 
Epidemiology

S27.01
Pathogen virulence in a songbird host: immune 
mechanisms and ecological and evolutionary 
consequences

Dana Hawley
Virginia Tech Department of Biological Sciences, Blacksburg, VA, USA

The amount of harm that pathogens cause their hosts has 
critical consequences for both host and pathogen fitness . 
Recent increases in virulence of the bacterial infection 
Mycoplasma gallisepticum that causes conjunctivitis in house 
finches (Haemorhous mexicanus) led to a unique opportunity 
to examine the mechanisms and consequences of virulence . 
First, we found that more virulent M. gallisepticum strains 
produce stronger pro-inflammatory cytokine responses in 
ocular tissues, suggesting that immunopathology is a key 
mechanism of virulence in this system . Second, we exam-
ined the transmission consequences of virulence using flock 
experimental epidemics . “Index” birds that showed higher 
levels of inflammation in response to experimental infection 
with M. gallisepticum are more likely to spread the pathogen 
to flockmates . However, because that relationship may be 

driven by differences in infection intensity, we examined 
whether infection with virulent strains leads to higher 
rates of contact with flockmates . Using an inert fluorescent 
powder applied around the conjunctiva of index birds, we 
showed that contact rates with flockmates are higher for 
birds infected with a high virulence strain . Thus, pathogen 
virulence appears to augment physical contact rates be-
tween hosts, via either behavioral or physiological mechan-
isms . Finally, we have begun to examine how physiological 
traits of house finches may mediate the extent of host 
virulence during infection . We found that male house finches 
with higher baseline corticosterone concentrations show 
lower conjunctival inflammation upon experimental infec-
tion, suggesting that ecological and behavioral factors that 
modulate stress levels may dampen inflammation and thus 
the fitness consequences of infection for the host .

S27.02
Disease ecology in birds – from theory to practice

Jonas Waldenström
Linnaeus University, Kalmar, Sweden

Diseases have a profound impact on the ecology of birds, 
ranging from direct mortality and morbidity, to the evolu-
tion of mate choice mechanisms . However, despite their role, 
pathogenic microorganisms remain understudied in wild 
bird populations, and especially so for bacterial and viral 
pathogens with acute, non-persisting infections . This partly 
relates to the fact that they require specialized laborator-
ies, especially if the microorganisms studied have zoonotic 
potential or are transmissible to domestic animals . In my 
talk, I will use our long-term studies of influenza A virus and 
other pathogens in migratory Mallards, Anas platyrhynchos 
as a background to discuss how ecology and epidemiology 
can be intertwined . From monitoring disease occurrence 
over time we have developed an understanding of disease 
dynamics in this system, starting at the population level 
and gradually moving to the individual level . At present, we 
are investigating the molecular interplay between patho-
gens and the immune system of birds, and how variation in 
specific immune genes translates to differences in disease 
outcomes; hence, the genetic basis for selection . I will also 
argue that this is a great time to explore disease ecology of 
birds, as the methodological advancements in immunology, 
virology, bacteriology and molecular biology provide us with 
an array of excellent tools, ready to be used in practice .

S27.03
Genetic and physiological basis for heterogeneity in viral 
shedding of avian influenza virus-infected waterfowl

Jen C . Owen1, Amanda Dolinski1, Mark Jankowski1, Jeanne 
Fair2, John Robinson1, Juan Pedro Steibel1

1. Michigan State University, East Lansing, MI, USA, 2. Los Alamos 
National Laboratory, Los Alamos, NM, USA

Individual heterogeneity in viral shedding can impact dis-
ease transmission dynamics; however, there is little known 
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about why some individuals shed more than others . We 
investigated the genetic and physiological basis for varia-
tion in viral shedding in low pathogenic avian influenza virus 
(LPAIV)-infected mallards (Anas platyrhyncos) . We collected 
mallard eggs from free-ranging nests and raised hatched 
birds in captivity until 8 – 12 weeks old, then infected them 
with LPAIV H5N9 (n = 60) or control diluent (n = 10) . Cloacal 
swabs were collected daily for viral titers up to 29 days post-
infection (dpi) . Groups of birds (n = 10 – 15) were sacrificed 
at 1, 2, 5, 15, and 29 dpi . Intestinal tissue and the bursa 
of Fabricius (bursa) were collected and prepared for RNA 
sequencing and histology . Using lectin histochemistry we 
quantified abundance and distribution of sialic acid recep-
tors (SA-α2,3-Gal) . Differential expression in the ileum and 
bursa was assessed using high-throughput RNA sequencing . 
We observed significant individual variation in viral shedding 
in mallards, with few individuals shedding the majority of 
the virus . Likewise, there was a lot of variation in SA-α2,3-Gal 
within the intestinal tissues, but little observed variation in 
the bursa . Differential gene expression was observed during 
the early phases of infection, with individuals that shed the 
most virus exhibiting higher expression of several transcripts 
involved in immune response (e .g ., STAT1, PARP9 and 12, 
CXCR4) . These findings provide insight into some of the 
intrinsic factors responsible for variation in viral shedding of 
a wild reservoir host .

S27.04
Evolution of copy number variation at the avian MHC

Piotr Minias1, Ewa Pikus1, Linda A . Whittingham2, Peter O . 
Dunn1, 2

1. University of Lodz, Lodz, Poland, 2. University of Wisconsin-Milwau-
kee, Milwaukee, WI, USA

Genes of the Major Histocompatibility Complex (MHC) class I 
and class II play an essential role in the adaptive immunity of 
vertebrates, as they trigger specific immune response against 
intra- and extra-cellular pathogens, respectively . The evolu-
tion of MHC is generally consistent with a birth-and-death 
model, in which new genes are created by repeated gene 
duplication and some duplicate genes are maintained in the 
genome for long evolutionary times, whereas other genes 
are deleted or become inactivated through deleterious 
mutations . Birds have some of the highest reported variation 
in copy number of MHC genes, but the evolutionary mechan-
isms producing this variation have not been examined from 
a broad taxonomic perspective . Here, we collected estimates 
of copy number at the MHC for over 250 bird species from 
68 families . We found contrasting patterns of copy number 
evolution between MHC class I (accelerated evolution and 
stabilizing selection) and class II (genetic drift and fluctuat-
ing selection) . Ancestral reconstruction of MHC copy number 
also provided qualitative evidence for low numbers of MHC 
loci in non-passerines and for different rates of MHC class I 
and II duplication in different passerine lineages . Finally, we 
provided the first evidence for the role of life history traits 
in the evolution of copy numbers at the avian MHC . These 

results suggest that MHC copy number evolution in birds has 
been driven by life histories and differences in exposure to 
intra- and extra-cellular pathogens .

S27.05
Life-history variation in a parasitized world: Artificial 
selection reveals an intrinsic trade-off between 
reproductive investment and immune function

Barbara Tschirren1, Julien Gasparini2, Kentaro Shimizu3, Joel L . 
Pick4

1. Centre for Ecology and Conservation, University of Exeter, Corn-
wall, United Kingdom, 2. Institut d’Ecologie et des Sciences de 
l’Environnement, Paris, France, 3. Department of Evolutionary Biology 
and Environmental Studies, University of Zurich, Zurich, Switzerland,  
4. The University of Edinburgh, Edinburgh, United Kingdom

Conditions experienced early in life have long-term fitness 
consequences . Because in most taxa the early-life environ-
ment is provided by the parents, selection should favour 
increased parental care . Yet, considerable variation in par-
ental provisioning is observed within and across populations . 
Life history theory predicts that this variation is maintained 
through parental costs associated with increased offspring 
provisioning . Yet, the nature of these costs remains poorly 
understood . In our study we artificially selected Japanese 
quail (Coturnix japonica) for high or low maternal egg provi-
sioning, monitored their reproductive success and lifespan, 
and quantified potential mediators of life history trade-offs 
at the transcriptomic and phenotypic level . We show that 
females selected for increased maternal investment produce 
more offspring, but that this increased reproductive suc-
cess comes at the cost of a shorter parental lifespan . The 
increased mortality rate of females from the high investment 
lines was associated with a reduced immune function at the 
transcriptomic and phenotypic levels . Thereby, our study 
provides experimental evidence for an intrinsic trade-off 
between reproduction and immune function, and highlights 
the key role of pathogens in the maintenance of variation in 
host life histories . 

S28: Ornamentation in Female Birds

S28.01
New perspectives on the evolution of song and color 
dimorphisms

Jordan Price
St. Mary’s College of Maryland, St. Mary’s City, MD, USA

Avian songs and plumage colors have long been considered 
classic examples of sexually-selected ornaments, in part 
because they are generally more elaborate in males than in 
females . Levels of sexual dimorphism in such ornaments are 
often assumed to reflect levels of sexual selection, and past 
evolutionary changes are often assumed to have occurred 
primarily in males . Recent studies, however, focusing on the 
evolutionary histories of both sexes rather than just males, 
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have challenged these assumptions . Changes in the songs 
and colors of females can occur more rapidly than in males, 
for example, suggesting that the influences of natural and 
sexual selection on these and perhaps other secondary 
sexual characteristics are more complicated than we often 
assume . Here I’ll describe recent advances in our understand-
ing of song and color evolution in males and females, which 
could help in charting our course for future research .

S28.02
Gene regulation and the adaptive value of female 
ornaments

Ken Kraaijeveld
Institute for Biodiversity and Ecosystem Dynamics, Amsterdam, Neth-
erlands

Ornamental traits in females are influenced by selection as 
well as genetic constraints . While there is accumulating evi-
dence for the former, the role of genetic architecture remains 
unclear . The sequencing of bird genomes has facilitated the 
identification a number of genes that play key roles in the 
development of ornamental traits, such as chicken wattles 
and pigeon crests . These studies have provided some first 
clues as to how these traits may or may not be rendered 
sexually dimorphic . Many studies have shown that female 
ornamentation can be adaptive, even when the female 
ornament is reduced compared to that of males . In order to 
have signal value, the female ornament size must be linked 
to some aspect of individual fitness . The challenge now is to 
understand how such aspects of fitness, such as body condi-
tion or genetic load, influence female ornament expression . 
Studies addressing how gene expression is regulated by for 
example hormone levels and DNA methylation may provide 
valuable insights .

S28.03
Conspicuous plumage and predation risk: A continent-
wide examination using 3D printed model songbirds

Kristal Cain1, 3, Michelle L . Hall2, Illiana Medina3, Ana V . Leitao2, 
Kaspar Delhey4, Lyanne Brouwer5, 3, Anne Peters4, Stephen 
Pruett-Jones6, Michael S . Webster7, Naomi E . Langmore3, 
Raoul A . Mulder2

1. University of Auckland, Auckland, New Zealand, 2. University of 
Melbourne, Melbourne, VIC, Australia, 3. Australian National University, 
Canberra, ACT, Australia, 4. Monash University, Melbourne, VIC, Aus-
tralia, 5. Netherlands Institute of Ecology (NIOO-KNAW), Wageningen, 
Netherlands, 6. University of Chicago, Chicago, IL, USA, 7. Cornell 
University, Ithaca, NY, USA

The forces shaping female plumage color have long been 
debated but remain unresolved . Females may benefit from 
conspicuous colors but they are also expected to suffer costs . 
Predation is one potential cost, but few studies have explicit-
ly investigated the relationship between predation risk and 
coloration . The Maluridae (songbirds: fairy-wrens, grasswrens 
and emu-wrens) show pronounced variation in female color-
ation and reside in a wide variety of habitats in Australasia . 
Species with more conspicuous females are found in denser 

habitats, suggesting that conspicuousness increases vulner-
ability to predators in open habitat . To test this, we measured 
attack rates on 3D printed model fairy-wrens, with 2,511 
unique presentations in eight different fairy-wren habitats 
across Australia . Models were hand-painted to mimic three 
fairy-wren plumage types: conspicuously colored male, con-
spicuous female, and dull female . We examined the effect of 
color, habitat, latitude and contrast on predation risk . Attack 
rates increased as habitats became more open, at higher lati-
tudes, and as the models contrasted more with backgrounds . 
However, contrary to our predictions, increasing habitat 
openness increased the probability of attack more for the 
female models than for the male model . These findings sug-
gest that conspicuous colors alone do not increase predation 
risk . Instead, our results suggest a complex interplay be-
tween behavior, sex, and coloration, such that females may 
suffer higher predation risk than males regardless of color . 

S28.04
Chart toppers, classics, and one hit wonders: Ten years 
of cultural change in male and female Rufous-and-white 
wrens (Thryophilus rufalbus)

Brendan A . Graham1, 2, Daniel D . Heath2, 3, Daniel J . Mennill2

1. University of Lethbridge, Lethbridge, AB, Canada, 2. University of 
Windsor, Windsor, ON, Canada, 3. Great Lakes Inistitute for Environ-
mental Research, Windsor, ON, Canada

Acoustic divergence plays an important role in speciation 
because song plays a critical role in territory defence and 
mate choice . In spite of decades of study of male song, 
research on female song is in its infancy . Here we examine 
changes in cultural diversity (the total number, distribution, 
and frequency of cultural traits in a population), and the fine-
structural details of songs in a long-term study population 
of male and female Rufous-and-white Wrens (Thryophilus 
rufalbus) in Costa Rica . We combined acoustic analyses with 
genetic analyses (using 10 microsatellite loci) to determine 
whether acoustic variation corresponds with genetic varia-
tion, as predicted by the Genetic Adaptation Hypothesis . We 
found that while fine-scale acoustic structure was relatively 
consistent across years for both males and females, the 
distribution and frequency of song types changed over time 
for both sexes . In addition to demonstrating cultural evolu-
tion we also found evidence for biological evolution: allele 
frequencies changed over the same time period . While the 
two phenomena are occurring simultaneously, genetic and 
acoustic changes in our population occur independently, as 
proposed by the Drift Hypothesis . Our results suggest that 
cultural drift influences cultural variation in both males and 
females and sex specific cultural differences likely correspond 
with life history, and selection differences . Our study adds to 
a growing body of work describing the cultural evolution of 
avian acoustic signals, but is the first study to explore cultural 
variation in female songbirds, and further emphasizes the 
acoustic and cultural differences that exist between male and 
female songbirds .
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S28.05
Evolutionary correlates of elaborate female and male 
song across Fairy-wrens

Karan J . Odom1, Kristal E . Cain2, Michelle L . Hall3, Naomi E . 
Langmore4, Raoul A . Mulder3, Marcelo Araya-Salas1, Jordan 
Karubian5, Erik D . Enbody5, Jenélle L . Dowling6, Ana V . Leitão3, 
Emma I . Grieg1, Michael S . Webster1

1. Cornell Lab of Ornithology, Ithaca, NY, USA, 2. University of Auckland, 
Auckland, New Zealand, 3. University of Melbourne, Melbourne, VIC, 
Australia, 4. Australian National University, Canberra, ACT, Australia, 
5. Tulane University, New Orleans, LA, USA, 6. University of Montana, 
Missoula, MT, USA

Bird song is often thought of as sexually selected in males 
and serves as a both an ornament and armament to attract 
mates and compete with rivals . However, females of many 
birds sing, too, and song in both sexes could be used to 
defend breeding as well as non-breeding resources . There-
fore, broader selection pressures, such as social or natural 
selection may be responsible for elaboration of female and 
male song . Fairy-wrens (genus: Malurus) are a well-studied 
lineage of Australasian songbirds in which female and male 
song is common, so offer an excellent system for detailed 
phylogenetic comparisons of song structure and potential 
evolutionary drivers of song elaboration . We evaluated song 
elaboration and possible correlates in both sexes for 9 fairy-
wren species . We found little difference between female and 
male song structure, but songs of both sexes were elaborate: 
both female and male songs contained a diversity of note 
structures covering broad frequency ranges . Preliminary 
analyses suggest that song elaboration in both females and 
males is negatively correlated to latitude and the number of 
subordinates within breeding groups . Therefore, social and 
environmental pressures may play a role in the evolution of 
song elaboration in both sexes in fairy-wrens .

S29: The Impact of Anthropogenic 
Noise on Birds: Interdisciplinary 
Perspectives 

S29.01
Singing in the city: Trade-offs between signal salience 
and vocal performance in the presence of anthropogenic 
noise

David A . Luther1, Katherine Gentry2, Jenny Phillips4, Elizabeth 
Derryberry3

1. George Mason University, Fairfax, VA, USA, 2. Purde University, West 
Lafayette, IN, USA, 3. University of Tennessee Knoxville, Knoxville, TN, 
USA, 4. California Polytechnical State University, San Luis Obispo, CA, 
USA

Avian song is used for species recognition, mate choice, ter-
ritory defense and individual recognition . Relatively intense 
low frequency noise from human sources has caused many 
species to modify their acoustic signals to be heard in areas 

with anthropogenic noise, while those species that fail to 
modify their signals are often extirpated from these areas . 
Researchers have documented modifications of acoustic 
communication strategies through the timing of singing, 
song amplitude, note selection, rate of note repetition and 
in the timing or frequency components of the songs, all in 
an effort to reduce interference from anthropogenic noise . 
However, few studies have addressed the potential costs as-
sociated with signal modification, especially with respect to 
mate attraction or resource defense . Signalers face a funda-
mental trade-off when signaling in the presence of noise; 
they can attempt to maximize signal salience to improve the 
discrimination of the signal by intended receivers, or im-
prove signal performance, the quality of the signal, for mate 
choice and resource defense . We explored this trade-off in 
the communication strategies and signal modifications of 
white-crowned sparrows (Zonotrichia leucophrys) in cities 
and nearby rural areas through observational and experi-
mental studies in the laboratory and in the field . Results 
point toward a flexible adaptive strategy with a comprom-
ise of salience and vocal performance for birds exposed to 
chronic anthropogenic noise, while birds rarely exposed to 
noise show less flexibility and tend to have reduced salience 
when presented with experimental noise .

S29.02
Conservation of birds in a noisy world: policy issues and 
questions

Gail L . Patricelli
University of California, Davis, Davis, CA, USA

Noise from human activities is ubiquitous and there is 
growing evidence that it may have significant impacts on 
wild birds, including reduced predator/prey detection, 
distraction, stress, and disruption of communication during 
social interactions . However, not all species suffer similar 
impacts—indeed some species thrive in human-disturbed 
areas, while others disappear . I will discuss some critical 
questions and issues this raises for conservation: When are 
behavioral changes in response to noise symptoms of a 
problem and when are they evidence of adaptation? Can 
we predict which species will be impacted by noise? How 
loud is too loud and what do we do about it? To illustrate 
these challenges, I will discuss research and policy on Greater 
Sage-grouse (Centrocercus urophasianus) . Sage-grouse 
populations are declining throughout their range, especially 
in areas of human activity . My collaborators and I have found 
evidence that noise pollution contributes to these declines, 
with 29-73% decrease in sage-grouse attendance on leks 
with experimental noise, and evidence of chronic stress and 
altered courtship behaviors . Our recent study of lek attend-
ance trends in a natural gas field indicates that the threshold 
of noise impacts is extremely low (~25 dBA) . I will discuss 
our work with policy makers to translate these findings into 
conservation action, highlighting the challenges we face in 
protecting sage-grouse and other sensitive species as human 
activities encroach into wild areas, as well as the need to 
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study a diversity of species and habitats, so we may better 
predict and mitigate the impacts of noise on bird popula-
tions .

S29.03
Nesting materials may provide protection from 
environmental noise

Dominique A . Potvin
University of the Sunshine Coast, Hervey Bay, QLD, Australia

In recent years, research into the effects of anthropogenic 
noise on birds has revealed that individuals are susceptible 
to negative impacts of noise at all life stages . Scientists are 
particularly concerned about the effects of noise on embryos 
and nestlings, based on our knowledge that developmental 
conditions can affect adult fitness, survival and success . 
However, almost nothing is known about how background 
anthropogenic noise is experienced within a nest, since 
studies typically collect background noise data outside nests . 
Many natural materials and shapes are effective noise damp-
eners, thus we would expect that nest inhabitants may be 
subject to differing levels of environmental noise than those 
detected by researchers outside of a nest . Similarly, noise 
levels may vary between nests of different shapes or materi-
als . I conducted a basic test on 240 museum nest specimens 
to discover whether nest shape or material might contribute 
to the detectable levels of noise inside the nest . Most nests 
are marginally effective at dampening environmental noise . 
Strikingly, mud nests showed major differences in detectable 
noise levels compared with all other nest types, with noise 
levels being up to 6 dB lower than control conditions (no 
nest) . This initial insight will hopefully inform future studies 
into the effects of noise on birds and provide valuable in-
formation regarding how an extended behavioural pheno-
type such as a nest might contribute to a species’ resilience 
against possible negative environmental conditions .

S29.04
Effects of oil infrastructure and noise on fledgling 
survival of a threatened grassland songbird

Hannah Carey1, Barry Robinson2, Nicola Koper1

1. University of Manitoba, Winnipeg, MB, Canada, 2. Environment and 
Climate Change Canada, Edmonton, AB, Canada

Grassland birds are experiencing continued population 
declines due largely to habitat fragmentation and degrada-
tion . One of the threatened species within this declining 
guild is the Chestnut-collared Longspur (Calcarius ornatus) . 
Energy development and the associated infrastructure (i .e . 
roads, powerlines) have caused significant alterations to re-
maining grassland habitat, and this has been shown to alter 
grassland songbird behavior and, in some cases, contribute 
to population declines . The presence and continued effort 
of energy development through built infrastructure and 
altered soundscape has been shown to influence predator 
communities and parental care which could affect fledgling 
survival . Fledglings are thought to experience significantly 

higher mortality rates than adults; however, post-fledging 
mortality rates are understudied, especially in grassland 
songbirds . To study the effects of oil infrastructure and the 
associated noise on Chestnut-collared Longspur fledgling 
survival we used an experimental playback infrastructure 
and radio-telemetry . Radio-tags were fitted to nestlings and 
observations took place every day until the individual died 
or the radio-tag battery died . Preliminary results show that 
daily fledgling survival increases as the breeding season 
progresses . Surprisingly, our results also show that daily 
fledgling survival is better near oil infrastructure and oil noise 
playback sites . One potential mechanism that could explain 
this trend is predator avoidance of oil infrastructure noise . 
Teasing apart potential effects of oil infrastructure and the 
associated noise helps to better understand changes within 
ecosystems of human-impacted landscapes . Understand-
ing survival rates at this understudied life history phase of a 
threatened grassland songbird can increase the effectiveness 
of management strategies . 

S29.05
Assessing the contribution of road traffic to declines in 
British bird populations

Sophia C . Cooke1, Paul F . Donald2, Rhys E . Green1, Andrew 
Balmford1, Stuart E . Newson3

1. University of Cambridge, Cambridge, United Kingdom, 2. BirdLife 
International, Cambridge, United Kingdom, 3. British Trust for Ornithol-
ogy, Thetford, United Kingdom

In the last forty years many common bird species have 
suffered severe declines across Great Britain, thought to 
be largely a result of agricultural intensification . However, 
there is also a strong correlation between these declines and 
increases in road traffic levels . Many studies have identified 
negative effects of roads on birds, via mechanisms such as 
avoidance of noise and light pollution and mortality from 
collisions, yet, to date, no island-wide quantification of im-
pacts on populations has been attempted for Great Britain .
This research is using a series of models to estimate the pro-
portion of bird population declines over the last forty years 
that have been caused by increased traffic flow in Britain, 
while controlling for other factors . In addition, it will identify 
species that are especially sensitive to roads and estimate 
the impact of planned new roads and future changes in 
traffic levels . The results of this will allow better planning 
and mitigation of the road network in Great Britain and 
other countries with dense road networks, and contribute to 
existing and planned conservation projects that are situated 
near to roads .
Here, preliminary results of two analyses will be presented . 
The first investigates the impact of road disturbance on 
detection of birds in surveys while the second analyses the 
spatial variation in bird population densities across Great 
Britain in relation to the distribution of roads and their traffic 
flows .
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S30: Towards a Mechanistic 
Understanding of Avian 
Responses to Climate Change

S30.01
Climate change and functional traits impact population 
dynamics of a long-lived seabird

Stephanie Jenouvrier1, Marine Desprez1, Remi Fay2, 
Christophe Barbraud3, Henri Weimerskirch3, Karine Delord3, 
Hal Caswell1

1. Woods Hole Oceanographic Institution, Woods Hole, MA, USA, 2. 
Swiss Ornithological Institute, Sempach, Switzerland, 3. Centre d’Etudes 
Biologiques de Chizé, Chizé, France

Population responses to climate effects reflect the unique 
combination of climate factors and species life history traits 
across different seasons and phases of the life cycle . Here, 
we simultaneously quantified the relative effects of climate 
variables, functional traits, and demographic rates on the 
population dynamics of a long-lived species: the black-
browed albatross (BBA) and unraveled complex underlying 
mechanisms of a population response to climate change . 
Using a structured population model that includes the effect 
of climate and functional traits on the complete life cycle, 
a detailed sensitivity analysis is conducted to understand 
the main pathway by which climate and functional trait 
changes affect the population growth rate . The population 
growth rate of BBA is driven by climate over various seasons 
and multiple functional traits with carry-over effects across 
seasons on demographic processes . Changes in Sea Surface 
Temperature (SST) during winter cause the biggest changes 
in the population growth rate, through their effect on juven-
ile survival . Adults appeared to respond to winter climate 
conditions by adapting their migratory schedule rather than 
by modifying their at-sea foraging activity . However, the 
sensitivity of the population growth rate to SST affecting BBA 
migratory schedule is small . BBA foraging activity during the 
pre-breeding period has the biggest impact on population 
growth rate among functional traits . Finally, changes in SST 
during the breeding season have little effect on the popula-
tion growth rate . These results highlight that early life history 
traits, and carry over effects of the non-breeding season are 
key to predict population response to climate .

S30.02
Integrating behaviour and physiology to predict impacts 
of climate change on desert birds

Susan J . Cunningham1, Michelle L . Thompson2, Tanja M . 
van de Ven1, Ryan Olinger1, Margaux Rat1, Thomas Flower1, 
Andrew E . McKechnie2

1. FitzPatrick Institute of African Ornithology, Rondebosch, South 
Africa, 2. DST-NRF Centre of Excellence at the Percy FitzPatrick Insti-
tute, Department of Zoology and Entomology, University of Pretoria, 
Pretoria, South Africa

To fully understand the responses of birds to climate change, 
we need to understand the mechanistic links between 
climate, performance and fitness . Extreme temperatures and 
unpredictable resource availability mean that birds in arid 
zones live near the edge of physiological tolerance limits: 
making them ideal models for studying these links . We 
present data on nine years of behavioural and physiological 
research on arid-zone birds . Laboratory data for >34 species 
highlight considerable inter- and intra-specific variation in 
evaporative water loss and heat tolerance limits; providing 
the basis for continental-scale assessments of the risk of 
lethal dehydration and/or hyperthermia on hot days . In mo-
bile organisms like birds, the relationship between climate 
and physiology in the field is mediated by behaviour . Field-
based studies of several Kalahari Desert species reveal that 
trade-offs between thermoregulation and foraging consti-
tute the mechanism driving consequential effects of high air 
temperatures on several fitness components; including body 
mass maintenance and breeding outputs . Considerable inter-
specific variation in the temperature dependence of thermo-
regulatory behaviours (such as panting and shade-seeking) 
across desert bird communities may provide a window into 
which species are likely to be most affected by these missed-
opportunity costs . Data from field studies also reveal novel 
patterns of inter-individual variation in body temperature, 
with socially dominant individuals of several species main-
taining lower average daytime body temperatures compared 
to subordinate conspecifics . Finally, recent field data suggest 
that social network cohesiveness may break down under 
heat stress, suggesting a novel mechanism by which climate 
change may affect fitness in birds .

S30.03
Climate change vulnerability of restricted-range species 
depends on trends in climate risks at the local scale

Joseph Taylor1, 2, Ken Norris1, Malcolm Nicoll1, Emily Black2, 
Pier Luigi Vidale2, Caroline Dunning2, Vikash Tatayah3, Carl 
Jones4, 3

1. Zoological Society of London, London, United Kingdom, 2. University 
of Reading, Reading, United Kingdom, 3. Mauritian Wildlife Founda-
tion, Vacoas, Mauritius, 4. Durrell Wildlife Conservation Trust, Trinity, 
Jersey, United Kingdom

Projections of the ecological impacts of climate change 
ideally incorporate species vulnerability assessments . Island 
species are generally expected to be highly vulnerable to 
climate change, due to high exposure and sensitivity and low 
adaptive capacity . Similar climate pressures may be assumed 
for all species on a small island . However, climate trends 
can vary in sign and magnitude over small scales, especially 
in areas of complex topography . The implications of such 
variation for species conservation are often overlooked . 
Our aims were to quantify vulnerability to climate change, 
including changes in extreme weather events, in threatened 
species endemic to the topographically varied island of 
Mauritius (1,865 km2) . Dedicated recovery programmes in 
Mauritius have been successful in averting extinctions, but 



 Symposia Abstracts 27th International Ornithological Congress, Vancouver, 2018

53

these achievements are potentially jeopardised by climate 
change . We studied local climate trends in three areas of high 
conservation importance and used long-term (11-25 years), 
individual-based datasets to analyse climate impacts on the 
phenology and demography of focal bird populations . Our 
analysis of climate trends demonstrates spatial variation in 
long-term (>50 years) precipitation changes, with variation 
in the changing risk of extreme rainfall and drought over 
spatial scales of <15 km . Analyses of phenology, survival and 
reproductive fitness in the study species confirm contrasting 
sensitivities to weather impacts . We conclude that local varia-
tion in climate trends should prompt conservation manage-
ment to be adapted at the local scale . Furthermore, climate 
change vulnerability assessments for restricted-range species 
should combine detailed analyses of sensitivity with analyses 
of local trends in climate risks .

S30.04
How rising temperatures lead to population expansion in 
an sub-arctic breeding shorebird

Jose A . Alves1, 2, Tomas G . Gunnarsson2, William J . Sutherland3, 
Peter M . Potts4, Jennifer A . Gill5

1. University of Aveiro, Aveiro, Portugal, 2. University of Iceland, Laugar-
vatn, Iceland, 3. University of Cambridge, Cambridge, United Kingdom, 
4. Farlington Ringing Group, Warsash, United Kingdom, 5. University of 
East Anglia, Norwich, United Kingdom

Responses to climate change have been widely reported 
across the natural world . Most refer to phenological chan-
ges but the consequences of these changes for populations 
remain poorly understood . In order to improve our predic-
tions of future climatic effects on populations, a mechanistic 
understanding of how phenological changes may impact 
demography and distribution is needed . The migratory Ice-
landic black-tailed godwit (Limosa limosa islandica) breeding 
in Iceland have experienced a warming trend in temperature 
in this sub-arctic region throughout the past century, when 
annual mean temperature at the longest running weather 
station rose by ~1 .2˚C . Concomitant with this warming, the 
Icelandic godwit population has increased and expanded 
throughout the country, colonizing new areas throughout 
the 20th century . Here we investigate how temperature can 
influence the timing of breeding season events (e .g . laying 
dates, incubation and chick rearing length) at the individual 
level . We then scale up to explore how timing of breeding 
season events can drive recruitment rates and how these can 
influence distribution changes (e .g . range expansion) at the 
population level . Our current understanding of the mechan-
istic links between climate-mediated phenological changes 
and potential cascading effects on population demography 
and distribution needs much attention if predictions of spe-
cies responses to climate change are to be improved .

S30.05
Behavioural responses of a shorebird to extreme 
flooding events and its population consequences

Martijn van de Pol1, Liam Bailey1, Bruno Ens2, Christiaan Both3, 
Dik Heg4, Kees Oosterbeek2

1. Netherlands Institute of Ecology, Wageningen, Netherlands, 2. Sovon 
Dutch Centre for Field Ornithology, Nijmegen, Netherlands, 3. Univer-
sity of Groningen, Groningen, Netherlands, 4. University of Bern, Bern, 
Switzerland

Extensive research into behavioural responses to climate 
change exists, but this has predominantly focussed on re-
sponses to change in average conditions . However, changes 
in climate extremes are a prominent feature of global warm-
ing, and we know very little about how organisms deal with 
them behaviourally and what the long-term demographic 
and population consequences are of such rare and un-
predictable events . We studied how Eurasian oystercatchers 
nesting in low coastal areas such as saltmarshes and beaches 
adjust their nest-site and habitat selection in the face of 
more frequent flooding events . Using a 32-year island study 
we quantified the change in nest elevation over time, and 
determined the demographic and population consequences 
for this threatened species . We show that the population’s 
nest elevation increased over time, but not fast enough to 
keep up with the rate at which flooding heights increased . 
This change in mean nest elevation over time was not due 
to individual birds moving their nest higher within their 
territory during their lifetime, not even in years after experi-
encing a flooding event (i .e . no learning) . However, territory 
settlement changed over time, with fewer birds settling in 
low areas in recent years . This changing settlement pattern 
was consistent with young birds settling in areas where 
current reproductive success was highest (i .e . higher eleva-
tion habitats) . By understanding the behavioural mechan-
isms underlying phenotypic responses and linking this to 
demographic rates we can better predict the magnitude and 
timescale of population consequences of this extreme aspect 
of climate change .

S31: Seasonal Changes in the Diet 
of Migratory Birds: How is it 
Regulated and How Does it Affect 
the Physiology and Behavior of 
Wild Birds?

S31.01
Food, Fat and Zugunruhe

Leonida Fusani
Konrad Lorenz Institute of Ethology, University of Veterinary Medicine, 
Vienna, Austria

Migratory birds have unique behavioural and physiological 
adaptations to rapidly accumulate large amounts of energy 
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reserves for their prolonged flights . These reserves are gained 
and lost cyclically during migratory periods by alternating 
migratory flights with refuelling stopovers . Food intake and 
migratory decisions are thus strictly linked, but the nature of 
the link(s) is/are still unknown . In the last decade, our group 
investigated how the physiological conditions of birds at 
their arrival to a stopover site influence stopover duration, 
and in turn how food availability and intake during stopover, 
and their effects on body condition, affect migratory deci-
sions . Our aim was to unravel what physiological factors link 
food intake and body condition to migratory behaviour . We 
focused on orexic-anorexic hormones that in other taxa are 
regulators of food intake and satiety . In a series of studies, 
we asked if ghrelin, a hormone secreted by the gastrointes-
tinal tract, plays an active role in the regulation of stopover 
duration . Most migratory passerines are diurnal but migrate 
at night, and in captivity the extent of migratory disposition 
of nocturnal migrants can be estimated from the intensity 
of nocturnal restlessness, also called Zugunruhe . We found 
that ghrelin reflects the extent of subcutaneous fat reserves 
in wild migratory garden warblers, and that administration 
of exogenous ghrelin influences Zugunruhe in temporar-
ily caged birds . Thus, ghrelin appears to be one of the links 
between body condition and migratory behaviour, and one 
of the factors that control the metabolic switches underlying 
the alternation of stopovers and migratory flights .

S31.02
Phenotypic flexibility in digestion and energy storage 
during strategic energy balance regulation

William H . Karasov
University of Wisconsin–Madison, Madison, WI, USA

Birds have about 40% spare digestive capacity, but what if 
suddenly increased needs exceed that? I review manipulative 
studies with captives that provide important details related 
to time course for flexible compensatory adjustments, under-
lying mechanisms, and possible associated physiological 
costs (e .g ., increased energy expenditure) and tradeoffs 
(immune function) . Increase in intestinal hydrolase activity is 
so fast (< 1 d) in House sparrow (Passer domesticus) nestlings 
switched between low and high carbohydrate/protein diets 
that they could potentially track daily changes in resource 
availability with fine-tuned changes in digestive perform-
ance . Half-times for intestinal protein turnover of <0 .5 d 
support observed 2-day time courses for doubling intestinal 
mass in migratory Blackcaps (Sylvia atricapilla), which allows 
for rapid switching between hypo- and hyperphagic states 
during migration . Although rapid, this pace of change in 
digestive organ size constrains energy intake for a period in 
migrants or in birds adjusting to cold, and could retard the 
pace of migration or jeopardize energy balance regulation 
during cold spells . The idea of strategic increases in body fat 
as well as gut size as a hedge against energy imbalance has 
been proposed for many small temperate-residential pas-
serines . While these strategic increases in mass are typically 
considered a benefit, there may be costs . Black-capped chick-

adees (Poecile atricapilus) in wintertime, faced with lower 
temperatures and with increased uncertainty about food 
availability, have larger gut sizes, which somewhat increases 
energy expenditure, and they strategically increase their fat 
mass, but somewhat sacrifice their most costly of immune 
components .

S31.03
Glucose as a source for reduction potential and anti-
oxidant defense in flying animals

Eran Levin1, Giancarlo Lopez-Martinez2, Bentley Fane3, Goggy 
Davidowitz3

1. Tel-Aviv University, Tel-Aviv, Israel, 2. New Mexico State University, Las 
Cruces, NM, USA, 3. University of Arizona, Tucson, AZ, USA

Many species of birds, bats, butterflies, and moths fly hun-
dreds and even thousands of miles and feed almost exclu-
sively on nectar . Migratory and hovering flight are energetic-
ally demanding and result in high levels of oxidative damage . 
How nectar feeding animals mitigate this damage is not 
well known . In this study, we show that the Carolina Sphinx 
Moth (Manduca sexta), a model nectarivore, shunts glucose 
from nectar to the pentose phosphate pathway (PPP); this 
produces the antioxidant potential as NADPH and reduced 
glutathione, which are used to reduce oxidative damage to 
muscle cell membranes due to the intense flight . We propose 
that consumption of carbohydrate-rich nectar, the intense 
demands of flight, and the use of the PPP are causally linked 
and that this linkage has enabled the evolution of necta-
rivores’ extreme metabolically demanding modes of loco-
motion, including hovering and migratory flight . This linkage 
also has broader implications as it may explain how other 
organisms, including birds, that feed on carbohydrate-rich 
foods can minimize oxidative damage due to high aerobic 
metabolic activity .

S31.04
Circulating prostacyclin: A potential mechanism linking 
dietary fat and metabolic performance in exercising 
songbirds

Wales Carter1, Kristen DeMoranville1, Amadeusz Bryła2, Maciej 
Działo2, Lisa Trost3, Ulf Bauchinger2, Barbara Pierce4, Scott 
McWilliams1

1. University of Rhode Island, Kingston, RI, USA, 2. Jagiellonian Univer-
sity, Kraków, Poland, 3. Max Planck Institute for Ornithology, Seewiesen, 
Germany, 4. Sacred Heart University, Fairfield, CT, USA

Seasonal diet shifts are known to change tissue fatty acid 
composition in birds, which is, in turn, related to metabolic 
performance (e .g . metabolic rate, energy expenditure) . Eico-
sanoids, short-lived fatty acid-derived hormones, have been 
proposed to mediate these relationships but neither baseline 
concentrations nor the responses to diet and exercise have 
been quantified in songbirds . In particular, prostacyclin is 
known in mammals to be a strong vasodilator and involved 
in the genetic regulation of fat oxidation . Therefore, we 
measured the concentration of a stable prostacyclin de-



 Symposia Abstracts 27th International Ornithological Congress, Vancouver, 2018

55

rivative in the plasma of male European Starlings (Sturnus 
vulgaris) fed semisynthetic diets containing either high (N 
= 12) or low (N = 13) amounts of the prostacyclin precursor 
linoleic acid (LA) . Three plasma samples were taken from 
each bird over the course of a 15-day flight training regimen 
that a subset (high-LA, N = 8; low-LA, N = 9) of birds under-
went . Plasma samples from untrained birds were paired 
with trained birds . We found significantly elevated prosta-
cyclin levels in the high-LA group and a positive relationship 
between prostacyclin and body condition, as indexed by 
fat score . Prostacyclin concentrations were also significantly 
decreased at the final time point . These results are consistent 
with the hypothesis that circulating prostacyclin concen-
trations are driven by precursor availability, either directly 
through diet or in accumulated fat reserves, with decreases 
over time related to the fasting involved in flight training . 
Our findings suggest that prostacyclin, and eicosanoids more 
broadly, may be important mediators of dietary influence on 
songbird physiology and performance .

S31.05
Diet links body condition and immune function in a 
tropical songbird

Chima J . Nwaogu1, 2, 3, Annabet Galema2, Will Cresswell1, 3, 
Maurine Dietz2, Irene Tieleman2

1. University of St. Andrews, St. Andrews, United Kingdom, 2. University 
of Groningen, Groningen, Netherlands, 3. A. P. Leventis Ornithological 
Research Institute, Jos, Nigeria

Diet alteration is a consequence arising from environmental 
alteration that may arise from climate change, land use or 
animal mobility . Consequently, organisms can vary along 
a vegetarian – non-vegetarian diet axis with environment 
shifts, and this may affect physiology and life history . Keep-
ing wild caught Common bulbuls Pycnonotus barbatus in 
captivity, we tested how diet affects their body condition, im-
mune function and moult over 24 weeks, and then explored 
an association between individual condition and immune in-
dices . Using a balanced parallel and cross-over design; we fed 
birds on fruits or invertebrates, switching treatments after 
12 weeks for a subset of each treatment . We weighed birds, 
sampled blood for immune assays and assessed primary 
moult fortnightly . Birds on fruit diet showed significantly 
higher body mass, stronger haemolysis and earlier moult, 
whilst those on an invertebrate diet had significantly higher 
haptoglobin concentration . Higher haemolytic capacity was 
associated with individual quality as measured by higher 
body mass and earlier moult, whereas higher haptoglobin 
concentrations was associated with poorer condition and 
late moult . Our findings establish the effect of diet on body 
condition, immune function and moult, and reveal an as-
sociation between individual condition, onset of moult and 
baseline immunity in birds . Haemolytic capacity or hapto-
globin concentration may reflect different immune enhance-
ment strategies under different diets - birds may simply vary 
immune responses according to nutrition or body condition . 
We provide the first empirical evidence linking immune func-

tion and life history traits to diet alteration in wild birds in 
Afro-tropical environment .

S32: Physiological and Behavioral 
Shifts in Birds: Functional 
Mechanisms in an Evolutionary 
Context

S32.01
Do ancestral acclimatization responses predict 
evolutionary trajectories in novel environments? A case 
study of salt marsh Savannah Sparrows (Passerculus 
sandwichensis)

Phred Benham, Zachary Cheviron
University of Montana, Missoula, MT, USA

Colonization of novel environments often requires physio-
logical modifications to cope with new or more severe 
abiotic stressors . Upon colonization, ancestral acclimatization 
responses influence population persistence, but the evolu-
tionary significance of phenotypic shifts that are induced by 
acclimatization is often unclear . On one hand, acclimatiza-
tion may induce phenotypic responses that approach or 
achieve the new adaptive optimum . In such cases, natural 
selection should accentuate or canalize ancestral acclimatiza-
tion responses . However, because ancestral acclimatization 
responses evolved in a different environmental context, 
acclimatization may also represent suboptimal stop-gap 
measures, or even misdirected cooption of physiological re-
sponses that originally evolved to meet a different challenge . 
As a result, whether ancestral acclimatization responses 
tend to be predictive of evolutionary trajectories in novel 
environments is a major unanswered question in evolution-
ary physiology . In this talk, I will address this question using 
the results of our recent studies of salt marsh populations of 
Savannah Sparrows (Passerculus sandwichensis) . Our popula-
tion genomic data suggest that Savannah Sparrows have 
independently colonized salt mash habitats at least twice . 
Salt marshes impose severe osmoregulatory challenges, 
and both salt marsh lineages exhibited parallel patterns of 
physiological divergence from ancestral interior birds, sug-
gesting common mechanisms for dealing with increased salt 
loads . Common garden acclimation experiments revealed 
that while ancestral acclimatization of certain aspects of 
renal function were predictive of evolutionary divergence, 
acclimatization of other renal traits and drinking behavior 
were not . These results suggest that the answer to whether 
ancestral acclimatization predicts evolutionary divergence is 
trait specific, but some generalities may exist .
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S32.02
Evolution of avian taste perception: causes and 
consequences of diet shifts

Maude W . Baldwin
Max Planck Institute for Ornithology, Seewiesen, Germany

Birds occupy a wide range of dietary niches- some species 
are generalists, others are specialists on fruit, nectar, seeds, 
or meat . Diet shifts across the bird phylogeny are accompan-
ied by changes in many sensory and physiological systems . 
While differences in taste preferences as well as digestive 
enzyme activities have been explored in a variety of spe-
cies using different assays, a clear mechanistic basis for the 
existing variation in both phenotypes is lacking for many 
birds . Physiological responses can also interact with sen-
sory information and mask or alter apparent preference, so 
uncoupling the role of post-ingestive feedback from taste 
preferences can be challenging . Brief-access behavioral trials 
together with proteomics and functional assays in cell cul-
ture can help tease apart the sensory and metabolic mech-
anisms influencing food preference and diet selection . We 
present an overview of the current state of avian chemosen-
sory research together with results from our ongoing work 
on taste receptors and digestive enzymes from birds with 
diverse diets to begin to understand the molecular under-
pinnings of diet choice, and to investigate the coevolution 
between the gustatory and digestive systems in birds .

S32.03
Genomic mechanisms for the convergent evolution of 
brood parasitism

Matthew I . Louder1, 3, Tim Sackton2, Mark Hauber1, 
Christopher Balakrishnan3

1. University of Illinois at Urbana-Champaign, Urbana, IL, USA,  
2. Harvard University, Cambridge, MA, USA, 3. East Carolina University, 
Greenville, NC, USA

Little is known about the genetic changes that enable con-
vergent shifts in social behavior across diverse taxonomic 
lineages . Obligate avian brood parasitism, in which birds lay 
eggs in other species’ nests and rely on the ‘host’ for parental 
care, has evolved independently at least seven times in 
distinct lineages . This repeated loss of parental care provides 
a unique opportunity to understand the genetic architecture 
of social behavior and reveals the molecular mechanisms 
responsible for the convergent evolution of behavior . In 
this case, we predict parallel losses of selective constraint in 
genomic regions associated with parental care . To test for 
accelerated molecular evolution rates in 3 distinct parasitic 
lineages (cuckoos: Cuculidae, cowbirds: Molothrus, and para-
sitic finches: Viduidae), we assembled 3 de novo genomes 
and used whole-genome alignment among 18 bird species 
in total . We found divergent conserved nonexonic elements 
(CNEEs) are more convergent among brood parasites than 
found in control parental comparison taxa . However, in over 
9601 orthologous coding sequences, we did not detect 
convergent rate shifts above a random expectation . Further-

more, we saw no statistical pattern for accelerated evolution 
or gene loss in candidate parental care genes . Thus, conver-
gent evolution of this complex phenotype is likely the result 
of genomic changes in regulatory regions, rather than within 
coding genes . Results from this study will provide a rare 
glimpse into how complex traits are lost and improve our 
understanding of how behavior is genetically organized .

S32.04
Sexual selection for acrobatic displays drives the 
evolution of extraordinary performance in a tropical bird

Matthew J . Fuxjager
Wake Forest University, Winston-Salem, NC, USA

Many bird species court mates and compete with rivals by 
producing spectacular physical displays, which can include 
complex dance routines, stunning acrobatics, and extraordin-
ary bursts of athleticism . In many cases, this behavior re-
quires a performance capacity beyond what would typically 
be possible for a bird . How, then, do the systems underlying 
avian performance evolve in response to selection for these 
strange signaling traits? The answer to this question remains 
elusive, largely because there are few studies that investi-
gate the physiological basis of avian behavioral displays . 
Here, I will present research that explores the mechanisms 
underlying courtship display performance in a small tropical 
passerine called the golden-collared manakin (Manacus vitel-
linus) . Males of this species solicit copulations from females 
by hammering their wings together above their back at high 
speeds while dancing around the forest floor . I show that 
the skeletal muscles that control the rapid components of 
this behavior are specialized for especially fast contraction-
relaxation cycling kinetics . In fact, the contractile speed of 
the main muscle that underlies the wing-snap appears to 
approach so-called “superfast” levels . Moreover, this perform-
ance phenotype is regulated by androgenic hormone action, 
which turns up muscle speed while mitigating the typical 
cost to muscular force production . This design presumably 
provides performance flexibility, allowing the wing muscles 
to control both rapid wing-snap display and other important 
life-sustaining tasks (i .e ., locomotion) . Thus, by re-writing the 
way that steroid hormones interact with the neuro-motor 
systems, forces of selection can favor the emergence of a 
spectacular forelimb display .

S32.05
Seasonal metabolism and territoriality in a montane 
tropical forest songbird

Samuel E . Jones1, 2, Steve J . Portugal1

1. Royal Holloway University of London, Egham, United Kingdom,  
2. Institute of Zoology, Zoological Society of London,, London, United 
Kingdom

The ‘pace of life’ of tropical birds fundamentally differs from 
species in temperate latitudes, manifesting in lower metabol-
ic rates and ‘longer’ life history strategies such as extended 
breeding seasons, higher adult survival and year-round 
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territorial occupation . How physiology differs with season re-
mains poorly understood, but tropical bird species have been 
shown to have higher metabolic rates during the breeding 
season; the inverse of relationships shown in some temper-
ate species . This remains unstudied in montane tropical 
systems, however, which offer somewhat analogous environ-
ments to temperate-tropical latitudinal gradients owing to 
their greater seasonal fluctuations in temperature . Here, we 
show that metabolic rates and territorial defence differs in 
a tropical montane songbird, Black-headed Nightingale-
thrushes Catharus mexicanus (n=30 males) between breeding 
and non-breeding seasons at an altitude that experiences 
mean temperature differences of ~8-10oC between seasons . 
We found resting metabolic rates, but not lower critical 
temperatures or minimum thermal conductance, to be 15% 
higher in the warmer breeding season, but that body mass 
and body condition were consistent between seasons . By 
contrast, we found strong differences in passive and active 
territorial defence between seasons, despite high degrees of 
year-round territorial occupation and extended periods of 
territory defence (~4 months) . Taken together, these results 
suggest physiological traits of tropical species may not differ 
in more seasonal tropical montane environments and that 
metabolism changes are not driven by cold tolerance as in 
temperate species . Moreover, this demonstrates that despite 
slower tropical bird breeding life histories, male breeding 
activity and/or territorial defence comes at a metabolic cost .

S33: Avian Ageing Physiology

S33.01
The avian ageing phenotype

Simon Verhulst
University of Groningen, Groningen, Netherlands

Senescence, a decline in fecundity and/or survival with 
age, is almost ubiquitous, but the causes of ageing remain 
an enigma . Senescence is unlikely to be due to age per se, 
but instead due to phenotypic changes with age that make 
individuals less successful at survival and reproduction . Thus, 
to understand the causes of age related changes in fitness, 
we need to understand firstly how the phenotype changes 
with age, and secondly the extent to which those changes 
cause the decline in fitness . A decline in fitness components 
is unlikely to be due to one specific phenotypic trait but can 
instead be seen as an emergent property of changes in mul-
tiple underlying traits . For example, a decline in reproductive 
success with age may be due to the combined effect of at-
tracting poorer quality mates, being a less proficient forager, 
and a less efficient immune system . Thus, an understanding 
of age related changes in reproductive success requires an 
understanding of the age-related changes in the underlying 
traits, which may or may not be synchronized . Given these 
considerations, I will present some thoughts on the following 

question: what is the most promising research strategy to 
resolve the ageing enigma?

S33.02
Ageing of the avian metabolism

Ulf Bauchinger
Jagiellonian University, Kraków, Poland

Birds are relatively long-lived despite a relatively high metab-
olism, which suggests slower senescence rates of birds com-
pared to similar sized mammals . At present, our understand-
ing of energy use and energy allocation and its phenotypic 
variation with age in birds is still limited . A slow avian ageing 
process in conjunction with publication bias may serve as an 
explanation for the low number of studies on physiological 
ageing in birds, however, it is now well documented that 
avian performance declines with age . Age specific gross 
body composition, organ size and metabolism on the tissue 
level may explain the decrease in whole animal perform-
ance with age, however such data are largely absent . We will 
provide an overview of the current state of our knowledge 
on physiological ageing in birds . Hereby, we set focus on the 
fundamental process of tissue maintenance and the associat-
ed energy costs and how the preservation of tissue function 
with age may set limits for whole animal performance . 

S33.03
Ageing and thermal conductance in zebra finches 
(Taenopygia guttata)

Elisavet Zagkle, Marta Grosiak, Sylwester Kunysz, Mariusz 
Cichoń, Ulf Bauchinger, Edyta T . Sadowska
Institute of Environmental Sciences, Jagiellonian University, Krakow, 
Poland

Thermal conductance describes the rate of heat loss when 
organisms experience ambient temperatures lower than 
thermoneutral and it is related to the difference between 
body temperature (Tb) and ambient temperature (Ta) . Previ-
ous studies in birds have shown an age-related decline in 
resting metabolic rate and Tb might drop with increasing 
age, as it is known for humans . Therefore, it is reasonable 
to suggest that heat production should be costly for aged 
organisms with decreased Tb . We hypothesized that thermal 
conductance is changing when birds grow old . To test this, 
we measured resting metabolic rate among young, middle-
aged and old zebra finches (Taenopygia guttata) at five Ta 
(10, 25, 30, 35 and 38 ˚C) using open flow-respirometry . The 
energy use measured at Ta was accompanied by measure-
ments of Tb obtained through implanted data loggers . Our 
initial analysis revealed a significantly higher body mass loss 
among older birds compared to middle-aged and young 
birds at the whole range of Ta . Additionally, whole metabolic 
rate appeared higher in young birds than the middle-aged 
and old ones in 10 and 25 ˚C, while in thermoneutral tem-
peratures whole metabolic rate was similar among all aged 
groups . After our further analysis including Tb measurements, 
we expect a better understanding of thermal conductance 
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and age-dependent effects, particularly important in the 
light of current climate-driven temperature changes .

S33.04
Multiple physiological systems contribute to senescence 
in seabirds

Kyle Elliott
McGill University, Ste Anne-de-Bellevue, QC, Canada

There is growing evidence that direct and reproductive sen-
escence is universal in birds, but the underlying physiological 
processes remain elusive . Evolutionary theory suggests that 
no one physiological system should be critical to senescence; 
if one system contributed disproportionately to senescence, 
then there would be strong selection for postponement of 
aging in that system . I examined age patterns in senescence 
in 10 different systems (resting metabolism, reproductive 
hormones, stress hormones, activity rates, social behaviours, 
muscle athleticism, diet, foraging behaviour, immunocompe-
tency, oxidative status) in two species of long-lived seabirds, 
black-legged kittiwakes (Rissa tridactyla) and thick-billed 
murres (Uria lomvia) . For each system, I measured multiple 
parameters associated with that system (58 parameters in 
total), and used a principal component analysis to determine 
variation within that system . Several physiological systems 
showed changes with age consistent with adaptive adjust-
ments (’restraint’) while other systems showed deteriora-
tion only in the last year of life (’terminal illness’) . However, 
dysregulation in systems was the best predictor of both 
mortality and age, either at the level of individual systems 
(kittiwakes) or among systems (murres) . I concluded that no 
one system was solely associated with physiological senes-
cence in seabirds, but rather that senescence was associated 
with the deterioration of multiple systems simultaneously .

S33.05
Sociality delays senescence in a cooperatively breeding 
bird

Martijn Hammers1, Sjouke Kingma1, Lewis G . Spurgin2, Kat 
Bebbington1, Hannah Dugdale3, Terry Burke4, Jan Komdeur1, 
David S . Richardson2

1. University of Groningen, Groningen, Netherlands, 2. University of 
East Anglia, Norwich, United Kingdom, 3. University of Leeds, Leeds, 
United Kingdom, 4. University of Sheffield, Sheffield, United Kingdom

Cooperation among group members is predicted to favour 
delayed senescence, by affecting the balance of the trade-
off between current reproduction and future survival, but 
empirical tests of this prediction are rare . In cooperatively 
breeding species, dominant breeders share offspring care 
with subordinate helpers . Reproductive investment by help-
ers may allow dominants to reduce their costs of current 
reproduction, which is predicted to delay the onset and 
reduce the rate of senescence for dominants . Simultaneously, 
the probability of dominants having helpers is predicted to 
increase with age, if the benefits gained through breeding 
cooperatively increase for both dominants and helpers . We 

investigated these predictions in the facultative coopera-
tively breeding Seychelles warbler (Acrocephalus sechellensis), 
in which most helpers are female and where female helpers 
invest more in helping than males . We found that the late-
life decline in survival usually observed in this species was 
absent in dominants of both sexes when a female helper was 
present . Female, but not male, dominants with a female help-
er also showed reduced telomere attrition, a measure that 
reflects biological ageing in this and other species . Finally, 
the probability of having female helpers increased with 
advancing age of dominant females . Our results suggest that 
delayed senescence is a key benefit of cooperative breeding 
for elderly dominants and support the hypothesis that social-
ity and delayed senescence are positively self-reinforcing .

S34: Avian Clocks and Calendars

S34.01
Photoperiodic control of bird song behavior, structure 
and genes

Vincent M . Cassone
Department of Biology, University of Kentucky, Lexington, KY, USA

Bird song is one of the few non-human forms of syntactical 
and contextual of animal communication . A complex of brain 
structures collectively called the “song control system” regu-
lates bird song . Much research has been conducted show-
ing gonadal and non-gonadal control of bird song and bird 
song structures . Among non-gonadal control mechanisms, 
we have found that song control brain structures express 
melatonin receptors, and that bird song behavior and bird 
song control structures are regulated on a daily and sea-
sonal basis by pineal melatonin in house sparrows and zebra 
finches . We are studying the mechanisms by which melato-
nin and the circadian system synchronizes bird song to the 
time of day and the time of year . Song behavior is regulated 
by photoperiod in both male and female house sparrows, 
but only male vocalization is affected by pinealectomy . Long 
durations of melatonin, indicative of winter, decrease song 
structure size, amount and complexity of song vocalizations 
in male birds, while short durations enable increases in song 
structure size and the amount and complexity of vocaliza-
tion . We are also interested in mechanisms by which bird 
song itself may feed-back on circadian sleep/wake cycles in 
birds . Here, I intend to review the progress made and cur-
rent thinking on the role of photoperiod in controlling song 
behavior, in particular the structure and genes responsible 
for singing .
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S34.02
Phenotypic flexibility of White-crowned Sparrows 
(Zonotrichia l. gambelii) during spring migration

Marilyn Ramenofsky1, Zoltan Nemeth2, 1, Andrew Campion1, 
Carolina Priester4, Ken C . Welch3

1. University of California Davis, Davis, CA, USA, 2. University of De-
brecen, Debrecen, Hungary, 3. University of Toronto, Scarborough, ON, 
Canada, 4. University of North Carolina, Wilmington, NC, USA

Each season migratory birds progress through a sequence of 
behavioral, physiological and morphological states as they 
prepare for and cope with the environmental and energetic 
rigors of endurance flight . Photoperiodic time measurement 
is known to initiate onset but regulatory mechanisms of 
full expression of the spring stage are not well established 
particularly as birds face the vagaries of weather, predator 
density, and environmental conditions at stopover sites and 
final destinations . We present physiology and behavioral 
measures of birds as they progress from wintering stage 
through preparation, departure and subsequent arrival on 
breeding grounds in the subarctic . Processes include pre-
nuptial molt, fat deposition, flight muscle hypertrophy and 
biochemical changes, gonadal recrudescence and plasma 
steroid hormones . This pinpointed approach identifies timing 
of preparation for and repercussion of flight following arrival 
on breeding grounds . Prenuptial molt appears first, fol-
lowed by flight muscle hypertrophy, increases in body mass, 
fat deposition and flight muscle profile . Prior to departure 
number and size of lipid droplets within the flight muscle 
fibers increase while early stages of gametogenesis com-
mence . Upon arrival, most fat deposits are depleted yet flight 
muscle mass is significantly enlarged and spermatogenesis 
complete . Plasma testosterone and corticosterone ascend to 
higher levels only at arrival . Thus, a stage-focused approach 
provides insight into the timing and expression of the variety 
of traits of the migratory stage and may contribute to a more 
refined appreciation of the mechanisms regulating pheno-
typic flexibility of migratory birds .

S34.03
Downstream regulation of seasonal migration in 
redheaded bunting (Emberiza bruniceps)

Sangeeta Rani1, Ruchi Komal1, Shalie Malik1, Vinod Kumar2

1. Department of Zoology, University of Lucknow, Lucknow 226007, 
Lucknow, UP, India, 2. Department of Zoology, University of Delhi, 
Delhi, DL, India

Faster migration in spring than in autumn seems to be a 
common pattern in birds, however, molecular mechanisms 
underlying migration are still poorly understood . In the 
present study on migratory redheaded buntings (Emberiza 
bruniceps), a Palaearctic Indian migrant that overwinters in 
India, we have tried to demonstrate that the spring and au-
tumn migrations, are different at molecular level . Two groups 
of birds (n=9 each) maintained under 8L:16D or 16L:8D 
photoperiods, exhibiting preparatory stage for spring or au-
tumn migrations, respectively, were used . They were exposed 

to longer (14:10D) or shorter (12 .5L:11 .5D) photoperiods to 
induce respective migrations . We measured the expression of 
clock genes (Clock, Bmal1, Cry1) and genes involved in regula-
tion of carbohydrate metabolism (Sirt1, Glut1), fat metabol-
ism (Fasn, Pparα, Hmg-CoA) and TCA cycle (Sdhd and Mdh) 
during premigratory and migratory phase of each, spring 
and autumn, migration in both, central (hypothalamus) and 
peripheral tissues (muscle, liver and gut tissue) . Our results 
showed differential expression of clock genes, metabolic 
genes and TCA cycle genes in hypothalamus and peripheral 
tissues during premigratory or migratory stages of the spring 
and autumn migrations . The findings suggest that, compared 
to autumn, during spring migration, the buntings represent 
higher molecular adaptations of an energy generating mech-
anism to meet the metabolic needs of stronger drive to reach 
their breeding territories early .

S34.04
Spring temperature and light pollution interact to 
modulate timing of egg-laying in wild great tits (Parus 
major): a field experiment

Davide M . Dominoni, Maaike de Jong, Kamiel Spoelstra, 
Marcel E . Visser
Netherlands Institute of Ecology, Wageningen, Netherlands

The impact of artificial light at night (ALAN) on animals’ 
clocks and calendars is increasingly recognized . In birds, 
previous works suggested that ALAN can advance timing of 
reproduction . However, how ALAN might interact with other 
abiotic factors is currently unknown . Spring temperature and 
food availability are known to modulate the timing of egg-
laying, and they also change with urbanisation as ALAN does . 
Thus ALAN, temperature and food availability might interact 
with each other to regulate timing of reproduction in wild 
birds . We tested this hypothesis in the great tit (Parus major) 
using a replicated experimental setup where previously unlit 
forest transects were illuminated with either white, green, or 
red LED light, or left dark as control . We measured the timing 
of tits’ egg-laying as well as food availability for six consecu-
tive years, and obtained temperature data from weather 
stations . We detected significantly earlier egg-laying dates in 
the white and green ALAN treatments in two of the six years, 
with an average effect size of 5 days . Moreover, we found 
an interaction between ALAN and spring temperature: in 
years with cold (and thus late) springs white and green ALAN 
advanced egg-laying, whereas in warmer years there was no 
effect of ALAN . While the peak of food availability varied be-
tween years, it was not affected by ALAN . Our results provide 
the first evidence for an interaction between temperature 
and light pollution on the phenology of wild animals . In our 
oral contribution we will discuss their significance and poten-
tial underlying mechanisms .
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S34.05
Malaria parasite effects on the circadian physiology of 
wild birds

Robyn Womack, Francesco Baldini, Jane Robinson, Peter 
O’Shaughnessy, Barbara Helm
University of Glasgow, Glasgow, United Kingdom

Circadian rhythms are a core feature of avian physiology, 
vital for the normal function of biological processes such as 
the innate immune response . Multiple naturally-occurring 
factors can affect host rhythmicity in the wild, such as the 
“circadian disease” malaria, so-called due to timed, synchron-
ous release of new parasites from host red blood cells during 
its life-cycle . This rhythmic feature of malaria is well docu-
mented in human hosts . In birds, little is known regarding 
the relationship between parasite infection and avian host 
physiology . We investigated effects of acute malarial infec-
tion in the wild on the physiology of nestling great tits (Parus 
major), with focus on changes in day-night expression levels 
of important genes . We experimentally added citronella 
insect repellent to 15 forest nest boxes, with the aim of pre-
venting infection occurring in nestlings . We collected blood 
samples from 98 nestlings under repellent treatment and 62 
controls, sampling siblings at either midday (12:00 EST) or 
midnight (00:00 EST) . Infection (Leucocytozoon species) was 
subsequently related to midday and midnight expression 
levels of 18 key genes involved in avian physiology, including 
anti-malarial immune genes (e .g . TLR4, LY86) and circadian 
clock regulators (e .g . BMAL1, CLOCK) . Physical measures of 
condition, such as nestling weight, tarsus length and haema-
tocrit, were also included in our analyses . Our study provides 
new insights into the mechanisms by which malaria parasites 
can affect the circadian physiology of their avian host in the 
natural environment .

S35: Multiple Functions of the Song 
Control System of Songbirds

S35.01
What is controlled by the song control system of 
songbirds?

J . Martin Wild1, Marc F . Schmidt2

1. Department of Anatomy, University of Auckland, Auckland, New 
Zealand, 2. Dept. of Biology, University of Pennsylvania, Philadelphia, 
PA, USA

The brains of songbirds possess a collection of intercon-
nected nerve cells (nuclei) in the forebrain that, until recently, 
were thought to be dedicated to the learning and produc-
tion of song . Here we ask whether these nuclei are also 
involved in the control of other, or related, functions, such as 
reproduction . The caudal medullary nucleus retroambigualis 
(RAm), which in songbirds receives a major projection from 
the output of the forebrain song system (n . Robustus arco-
pallialis, RA), is present in all birds and projects upon spinal 

motoneurons innervating expiratory muscles used to drive 
vocalization . Injections of cholera toxin B-chain (CTB) into 
cloacal muscles of canaries, cowbirds and quail retrogradely 
labeled motoneurons at specific sacral levels; and injec-
tions of CTB into these spinal segments retrogradely labeled 
neurons in caudal RAm . To provide anterograde confirmation 
of these results, injections of red fluorescent CTB into RAm 
in songbirds labeled terminations upon sacral motoneurons 
retrogradely labeled by green fluorescent CTB injected 
into cloacal muscles; and red CTB injected into RA labeled 
terminations on caudal RAm neurons retrogradely labeled 
from injections of green CTB injected into the sacral spinal 
cord . Other experiments in progress are assessing whether, 
as in mammals, RAm also projects upon motoneurons 
involved in other aspects of reproductive behavior, such as 
those in songbirds involved in the copulation solicitation 
display (CSD); and whether the forebrain song system is also 
involved in the control of the CSD via premotor neurons in 
RAm .

S35.02
The song control system of zebra finches is a general 
vocal control system

Manfred Gahr
Max Planck Institute for Ornithology, Seewiesen, Germany

The neural song control system of songbirds is a multi-unit 
circuit that controls the syringeal and respiratory muscles 
during singing . This circuit is composed of forebrain song 
control areas that have unique connectivity in songbird 
species and of mid- and hindbrain areas that are commonly 
found among bird taxa . It is generally assumed that the func-
tion of the song system, and in particular of the forebrain 
song areas such as HVC and RA, is the control of learned 
songs and learned calls . Here I present results from zebra 
finches that show neuronal activity of HVC and/or RA neur-
ons that is related to hearing of unlearned calls or the pro-
duction of unlearned calls, next to learned calls and songs . 
These data suggest that the song control system is a general 
vocal communication controlling system of songbirds .

S35.03
Influence of early-life nutritional stress on songbird 
memory formation

Katherine L . Buchanan1, Brittany A . Bell2, Mimi L . Phan2, Alizée 
Meillère1, Jessica E . Evans1, Stefan Leitner3, David Vicario2

1. Deakin University, Geelong, VIC, Australia, 2. Rutgers University, 
Busch Campus, NJ, USA, 3. Max Planck Institute for Ornithology, Seew-
iesen, Germany

In birds, complex communication is used for both resource 
defence and to maximise individual fitness . Vocal learning 
in songbirds permits the production of complex, sexually 
selected song, dialects and song copy matching . But condi-
tions during early development greatly affect the process 
of song learning, with early life stressors compromising 
both song production and complexity, mediated in part by 
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changes in the song control system . However, to date, no 
studies have tested whether early life stress affects vocal 
learning per se, in contrast to song production . To test this 
hypothesis, we experimentally stressed male nestling zebra 
finches (Taeniopygia guttata) by restricting their food intake 
in early life and reducing their growth rates . We did this in 
two separate experiments and tested their ability to respond 
to their tutor song as adults, using either immediate early 
gene (IEG) expression or electrophysiological response . Once 
adult, nutritionally restricted nestlings exhibited a reduced 
response to playback of tutor song compared to control 
birds, as demonstrated by reduced expression of two IEGs 
(ARC and ZENK) . Early nutritional restriction also reduced 
neuronal response, in both the caudomedial nidopallium 
(NCM) and mesopallium (CMM), as measured by the electro-
physiological response . Furthermore, nutritionally stressed 
males also showed impaired 20-hour neuronal memory for 
song playback . These data demonstrate for the first time that 
vocal learning per se is condition-dependent and highlight 
the impact early life experiences can have on learning and 
memory formation .

S35.04
Are the neural mechanisms shared between singing 
and dancing?: the role of the song control system in a 
courtship dance

Nao Ota1, 2, Manfred Gahr1

1. Max Planck Institute for Ornithology, Seewiesen, Germany, 2. Japan 
Society of the Promotion of Science, Tokyo, Japan

Birdsong is often accompanied by body movements (i .e . 
dance) . Dance display is coordinated with songs, and the 
multimodal signals enhance communication efficiency . 
Much knowledge has been accumulated regarding the 
neural mechanisms of singing behavior, whereas less atten-
tion has been paid to the mechanisms of dance production 
and the coordination with songs . In the blue-capped cordon-
bleu (Uraeginthus cyanocephalus), a socially monogamous 
songbird, both sexes perform courtship displays that are ac-
companied by singing and dancing . Their courtship bobbing 
includes multiple rapid steps like human tap dancing, which 
contributes to producing non-vocal sounds while singing . 
According to our observations, the non-vocal sounds are pro-
duced quite periodically and usually overlapped with some 
particular syllables in their song . Since the dance display 
seems to rhythmically well-coordinated with song, we pre-
dicted that brain regions controlling singing behavior also 
regulate dancing behavior . To understand the role of song 
control systems on dance display, in this study we conducted 
lesions of nucleus HVC and observed their song and dance . 
Nucleus HVC is known to play an important role in song 
production and controlling the temporal structures of songs . 
If nucleus HVC is responsible for the control of dancing be-
havior, HVC-lesioned birds would alter their dance perform-
ance and/or the temporal structure . However, in contrast to 
our prediction, HVC-lesioned cordon-bleus still performed 
tap-dancing behavior, and the performances and rhythms 

appear unchanged . Our results suggest that independent 
mechanisms from song control systems exist for producing 
and controlling dance display, while it is coordinated with 
songs .

S35.05
Development of temporal properties in vocal sequences 
by Bengalese finches (Lonchura striata var. domestica) 
and human infants

Miki Takahasi1, 2, Kazuo Okanoya1, 3, Reiko Mazuka1, 4

1. RIKEN Center for Brain Science, Wako-shi, Japan, 2. JSPS Research 
Fellow, Chiyoda-ku, Japan, 3. The University of Tokyo, Meguro-ku, 
Japan, 4. Duke University, Durham, NC, USA

Vocal learning is acquisition of new vocalizations through 
social experiences . Among vocal learners, songbirds and 
humans learn vocal sequences consisted of several syllables 
and variable sequences . For the mechanism to develop, the 
coordination among sound sources, articulatory organs, and 
respiratory organs is necessary to produce various vocaliza-
tions . In addition, more sophisticated control of breathing 
might be required for sequential vocalizations . The period-
icity of vocal sequences might help receivers to detect the 
signals . We focused on the developmental changes in tem-
poral parameters of vocal sequences in Bengalese finches, 
one of songbird species . Temporal parameters are related to 
respiratory control and periodicity . We used these param-
eters to predict later vocal development . The initial vocaliza-
tions had longer inter-note-intervals (INIs) than note dur-
ations (NDs) and INI and ND converged into an equal length 
through development . This is accomplished by shortening 
INI until 60 day-olds . Inter-onset-intervals (IOIs) also showed 
the similar pattern to the INI change . This suggested that 
songs have stable tempo before adult-like acoustic feature 
appeared . To confirm generality of the findings, we analyzed 
human infant vocalizations by the same way . The early vocal-
izations of infants had longer INI than ND too, however NDs 
gradually became longer until 6-month old . The comparison 
between birds and infants suggests that learning of sequen-
tial vocalizations has the common developmental mechan-
ism to equate the length of INIs and NDs in a species-specific 
manner . (Work supported by JSPS #16J40180, MEXT #4903, 
JP17H06380) .

S36: Oxidative Stress and Life History 
in Birds: Moving Beyond the 
Simplistic Trade-off Model

S36.01
Pay attention to details, they might mask the truth

Michaël Beaulieu
Zoological Institute and Museum, University of Greifswald, Greifswald, 
Germany



27th International Ornithological Congress, Vancouver, 2018  Symposia Abstracts

62

Studies examining whether variation in oxidative status 
may mediate life-history strategies have produced incon-
sistent results, thereby casting doubt on the generality of 
these findings . It is now time for us to focus on the origin of 
this variability, and try to identify and minimize the effects 
of confounding factors that may be responsible for such 
inconsistency . For instance, we may have overlooked too 
easily and too frequently the effects of some factors, such 
as temperature, light, daytime, food or social environment, 
which can strongly affect the oxidative status of animals . Our 
current approach consists of considering these factors as un-
desirable marginal details therefore appears hazardous, as it 
likely contributes to the inconsistency of results that we cur-
rently observe . Future studies conducted in captivity should 
therefore try to standardize a priori their approach (whilst 
considering the ecology of the focal species), while studies 
conducted in the wild would benefit from monitoring po-
tential confounding factors in order to be able to correct for 
their effects a posteriori . Only this more rigorous and uniform 
approach will make comparisons between studies possible, 
and will allow us to clarify the actual role of oxidative status 
in life-history strategies .

S36.02
How birds during migration contend with oxidative 
stress

Scott R . McWilliams, Megan Skrip
University of Rhode Island, Kingston, RI, USA

Managing oxidative stress is an important physiological func-
tion for all aerobic organisms, particularly during periods of 
prolonged high metabolic activity, such as long-distance mi-
gration across ecological barriers . Migrating birds fuel flight 
with mostly fat and this directly increases oxidation of lipids 
and hence overall oxidative stress . Birds presumably respond 
to this increased potential for oxidative stress by up-regulat-
ing protective endogenous systems or accumulating dietary 
antioxidants at stopover sites, although few studies have 
investigated the oxidative status of birds at different stages 
of migration and whether that oxidative status depends on 
the condition (e .g ., fat stores) of the birds . Available evidence 
suggests that migratory birds build antioxidant capacity as 
they build fat stores at stopover sites before long flights, and 
then on stopover between migratory flights are capable of 
recovering from the oxidative damage they have accrued 
during migration though this may depend on the quality of 
the stopover site . Despite this successful modulation of the 
antioxidant system in response to oxidative challenges dur-
ing migration, the costs of oxidative stress during migration 
may carry over and affect maternal allocation of antioxidants 
to eggs, reproductive success, and thus fitness . 

S36.03
Role of dietary antioxidants in coping with early life 
exposure to a viral disease in a seabird

Manrico Sebastiano1, Marcel Eens1, Olivier Chastel2, David 
Costantini1, 3

1. Behavioural Ecology and Ecophysiology group, Department of 
Biology, University of Antwerp, Antwerp, Belgium, 2. Centre d’Etudes 
Biologiques de Chizé (CEBC), CNRS/University of La Rochelle, Chizé, 
France, 3. Muséum National d’Histoire Naturelle, ComEU Sorbonnes 
Universités, Paris, France

Early life experiences (those that occur before sexual ma-
turity) can be a strong selective force and can dramatically 
influence the adult lifestyle and fitness . Early life exposure 
to pathogens is a major challenge for birds, which are faced 
with the need to balance the investment of resources in 
growth and development against that of investing in self-
maintenance . Oxidative stress is one important physiological 
cost associated with either an immune response or a disease 
status . Although much work has been done on the impact 
of several pathogens (e .g ., bacteria) on oxidative stress, the 
relationship between the individual oxidative status and the 
occurrence and progress of a viral disease remains almost 
unexplored in free-living birds . In the present study, we 
investigated whether an increased intake of a dietary anti-
oxidant (resveratrol) improves the physiological status and 
short-term progress of the disease in nestling Magnificent 
frigatebirds (Fregata magnificens) experiencing severe viral 
outbreaks . We found that antioxidant supplementation: i) in-
creased the circulating antioxidant defenses; ii) reduced the 
generation of oxidative damage during the progress of the 
disease; iii) up-regulated plasma haptoglobin, an inflamma-
tion-inducible protein; and iv) did not significantly affect im-
mune markers . Our results suggest that dietary antioxidants 
might play an important role in coping with viral infections 
in developing individuals, whose enzymatic antioxidant ma-
chinery and immunocompetence are not yet fully mature . 

S36.04
Baseline glucocorticoids increase mitochondrial 
metabolic rate in wild great tit nestlings

Stefania Casagrande1, Antoine Stier2, Michaela Hau1

1. Max Planck Institute for Ornithology, Seewiesen, Germany, 2. Univer-
sity of Turku, Turku, Finland

The conditions experienced during development can perma-
nently affect life-history traits in adults, such as reproductive 
success and longevity . The mechanisms underlying the early 
determination of phenotypes still are largely unresolved, 
especially with regard to the effects of glucocorticoids . 
Glucocorticoids fulfil their main functions by mobilizing 
stored resources and up-regulating metabolism for coping 
with increased energetic challenges, but these emergency 
functions can come with costs that can include increased 
oxidative stress . One hypothesis is that this oxidative dam-
age is generated by a glucocorticoid-induced increase in 
metabolic rate . However, neither the effect of glucocorti-
coids on metabolism, nor the causal link between metabolic 
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rate and oxidative damage are well understood . Here we 
administered glucocorticoids orally to wild great tit (Parus 
major) nestlings to test, as a first step, their effects on the 
metabolism of mitochondria obtained from red blood cells . 
As expected, nestlings receiving glucocorticoids showed 
higher baseline concentrations of glucocorticoids and higher 
metabolic rate . However, this increase in metabolic rate was 
achieved by boosting the ‘proton leak’ generating heat and 
not by promoting oxidative phosphorylation through which 
ATP is produced and reactive oxygen species are gener-
ated . Because an increase in proton leak is known to reduce 
reactive species production, we think that baseline glucocor-
ticoids might maintain low oxidative stress levels . We discuss 
these findings by integrating them with our measures of 
oxidative damage, antioxidant defenses, growth rate and 
telomere dynamics . As far as we know this is the first study 
revealing the effects of glucocorticoid on avian cell metabol-
ism in the wild .

S36.05
Interspecific differences in resistance to oxidative 
damage in Chernobyl birds depend on plumage 
coloration and intensity of sexual selection

Andrea Bonisoli Alquati1, Anders P . Møller2, Tapio Mappes3, 
Gennady Milinevsky4, Timothy A . Mousseau5

1. California State Polytechnic University, Pomona, Pomona, CA, USA,  
2. Université Paris-Sud, Orsay, France, 3. University of Jyväskylä, 
Jyväskylä, Finland, 4. Taras Shevchenko National University of Kyiv, 
Kyiv, Ukraine, 5. University of South Carolina, Columbia, SC, USA

Sexually selected traits are thought to signal the ability of an 
individual to withstand oxidative damage to its molecules 
and tissues . Comparative tests of this hypothesis are how-
ever lacking . If secondary sexual traits signal resistance to 
oxidative damage, then species under more intense sexual 
selection should adapt faster to conditions of increased 
production of reactive oxygen species, the agents of oxida-
tive damage . By using ionizing radiation in Chernobyl as 
an exogenous source of oxidative damage, we show that 
species under stronger sexual selection had lower genetic 
damage at increasing levels of ionizing radiation . In addition, 
species with eumelanin-based plumage coloration tended to 
have higher levels of genetic damage at higher radiation lev-
els . These findings indicate that sexual selection reinforced 
natural selection in promoting resistance to radiation-
induced oxidative damage . More generally, they also confirm 
that male sexual ornaments favoured by female choice are 
reliable indicators of a male’s oxidative status . We suggest 
that the generation of pro-oxidants by ionizing radiation is 
a useful tool to investigate how oxidative stress shapes life 
histories and their trajectories .

S37: Avian Energetics in a Changing 
World: Keeping Alight the 
Brightest ‘Fires of Life’

S37.01
Energy, power, movement and time; musings on metrics 
for metabolic rate and activity in free-living animals

Rory P . Wilson1, Emily Shepard1, Mark Holton2, Hannah 
Williams1, Luca Borger1, Flavio Quintana3, Agustina Gómez-
Laich3, Juan Sala3

1. Swansea Lab for Animal Movement, Biosciences, College of Science, 
Swansea University, Swansea, United Kingdom, 2. Computer Science, 
College of Science, Swansea University, Swansea, United Kingdom,  
3. Instituto de Biologia de Organismos Marinos IBIOMAR-CONICET, 
Puerto Madryn, Argentina

A considerable challenge for field ecologists is how to 
determine the incidence, intensity and energetic cost of the 
activities of free-living animals (activity-specific metabolic 
rate) . Animal-associated loggers have been pivotal in helping 
determine activity, and have also been important in provid-
ing various indices as proxies for power use, most notably in-
cluding heart beat frequency (heart rate) and dynamic body 
acceleration (DBA) . However, an appreciable difficulty is how 
to calibrate such metrics against conventionally ‘accepted’ 
methods that code for energy-use, such as doubly-labelled 
water or indirect calorimetry, each of which has variation in 
its outputs due to its own assumptions . Indeed, in assess-
ing the validity of new methods, it is critically important to 
factor in such features . This work examines the strengths 
and weaknesses of DBA as a proxy for power-use in animals, 
using, as a basis; modelled data, data from humans (which 
can generally perform precise tasks on command) and data 
from free-living birds . We discuss sources of variability in DBA 
versus energy expenditure estimates via indirect calorimetry 
and doubly-labelled water and re-examine what has been 
called ‘the time trap’ (because both energy expenditure and 
activity-based metrics tend to increase with time) as well as 
sources of error inherent within DBA metrics such as ‘environ-
mental DBA’, where movement logged by smart tags may be 
generated by the environment rather than the animal carrier .

S37.02
Metabolic rates during thermoregulation in the heat: 
patterns, processes and emerging questions

Andrew E . McKechnie1, Blair O . Wolf2

1. University of Pretoria, Hatfield, South Africa, 2. University of New 
Mexico, Albuquerque, NM, USA

In the classic model of avian thermoregulation, resting 
metabolic rate (RMR) increases linearly at air temperatures 
above the upper critical limit of thermoneutrality . However, 
the roles of body mass, phylogeny and other sources of varia-
tion in avian RMR at high air temperatures remain unclear, in 
part because of differences among studies in the humidity 
experienced by birds during measurements . We investigated 
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the relationships between RMR, body temperature and 
evaporative heat loss (EHL) in 34 arid-zone species from three 
continents, using standardised experimental conditions 
including very low chamber humidities . Our data reveal sub-
stantial among-order variation in maximum cooling capacity, 
with maximum ratios of EHL to metabolic heat production 
of 1 .2 – 2 .2 in 16 passerines, 2 .3 – 4 .7 in six columbids, and 
2 .4 – 5 .2 in five caprimulgids . The slopes of RMR versus Ta 
also vary substantially, with much more rapid increases in 
passerines compared to columbids . Slopes for caprimulgids 
are extremely shallow, and in several cases indistinguishable 
from zero . This phylogenetic variation in metabolic rates 
during extremely hot conditions appears to be functionally 
related to the primary pathway for EHL: panting in passer-
ines, cutaneous evaporation in columbids and gular flutter 
in caprimulgids . Variation in avian thermal physiology at 
very high air temperatures has important consequences for 
predicting vulnerability to acute stress during extreme heat 
events . Finally, we caution against the increasing use of up-
per critical limits of thermoneutrality as heat tolerance limits 
in macroecological analyses, an interpretation that is not 
physiologically defensible .

S37.03
Avian energetics and the conservation of seabirds facing 
global change

David Grémillet1, 2

1. CNRS, Montpellier, France, 2. University of Cape Town, Cape Town, 
South Africa

Seabirds are the most threatened avian group and there is 
an urgent need for rating the short-term impact of global 
changes on their fitness . Energetics appear as a power-
ful tool to inform seabird conservation, as I will illustrate 
using selected recent studies . Notably, I will report on the 
first validation of energetic fitness as a complement to 
conventional fitness metrics . To this aim, 3D accelerometry 
was used to estimate Adélie penguin (Pygoscelis adeliae) 
field metabolic rates, which were significantly linked to bird 
body condition and multiyear reproductive performance as 
determined through multi-decadal monitoring . Further, I will 
illustrate how mechanistic models allow forecasting energy-
scapes (spatio-temporal distributions of energy expenditure) 
in wintering little auks (Alle alle), as well as the forthcoming 
impact of North Atlantic climate change on their migratory 
strategies . Also, using the energy balance of Cape gannets 
(Morus capensis) as determined with multiple bird-borne data 
loggers, I will show that this species performs unprofitable 
foraging when competing with industrial fisheries, pointing 
to unsustainable harvesting practices . Finally, I will present 
a worldwide assessment of food competition between sea-
birds and fisheries, on the basis of modeled energy require-
ments for 276 seabird species in 1482 populations belonging 
to all seabird families . Through these case studies, I hope 
to demonstrate that avian energetics do not only serve the 
purpose of understanding the ecophysiology and evolution 
of birds in their natural environment, but also function as 

operational metrics for rating the fitness of wild animals in a 
rapidly changing world .

S37.04
Raising chicks in the big city: colony size and energetics 
limit provisioning rates for an arctic seabird

Allison Patterson1, Grant Gilchrist2, Kyle Elliott1

1. McGill University, Ste Anne-de-Bellevue, QC, Canada, 2. Environment 
and Climate Change Canada, Ottawa, ON, Canada

Intraspecific competition at large seabird colonies forces 
birds to travel farther to find food, which is thought to limit 
colony size through density-dependent effects on reproduct-
ive success . Quantifying the relationships between colony 
size, foraging range, and reproductive success can help to ex-
plain population dynamics of colonial species . We used GPS 
tracking data and a bioenergetics model to estimate foraging 
range, chick growth rate, and fledging success as a function 
of colony size in thick-billed murres (Uria lomvia) . We meas-
ured the foraging behaviour of murres from four colonies 
ranging in size from 16,000 to 400,000 pairs, using GPS 
tracking data from 550 birds . Foraging range scaled by 0 .34 
power of colony size, and this relationship explained 75% of 
the variation in foraging range . Trip duration increased with 
foraging range to the exponent 0 .90 and murres appear to 
reach an energetic ceiling for trips over five hours . We used 
these relationships to model provisioning rates as a function 
of colony size . Murres provisioning chicks with low quality 
prey, 30 kJ, would experience density dependent limitation 
on fledging success for colonies larger than 70,000 pairs . 
With high quality prey, 60 kJ, density dependence would not 
affect fledging success until colony size exceeded 700,000 
pairs; however, chicks from colonies larger than 200,000 
pairs will have low fledging weights (<150 g) and longer 
nestling periods regardless of prey quality . We demonstrate 
how density dependence can limit reproductive success for 
colonial species through changes in foraging behaviour of 
adults and restrictions on energy delivery to chicks .

S37.05
Free as a bird? Determinants of flight costs in one of the 
world’s largest birds

Emily Shepard1, Hannah Williams1, Sergio Lambertucci2

1. Swansea University, Swansea, United Kingdom, 2. National Scientific 
and Technical Research Council, INIBIOMA Instituto de Investigaciones 
en Biodiversidad y Medio Ambiente, Bariloche, Argentina

Andean condors have a wingspan of 3 m and are the heavi-
est terrestrial birds that have to fly in order to find food . Their 
large size means that they are predicted to be limited in 
their ability to use powered flight and that they are, in fact, 
entirely dependent on finding rising air in order to maintain 
altitude . We use high-frequency GPS, acceleration and alti-
tude data from wild condors to examine the circumstances 
under which these birds use flapping flight . Acceleration 
data show that these birds are capable of sustaining flight 
with extremely low rates of flapping, with one bird flapping 
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on average once per 134 minutes during 9 hours of flight . 
Surprisingly, the use of powered flight during commuting 
and searching was not related to general trends in topog-
raphy or wind speed . However, there were indications that 
the effort associated with take-off varied in relation to en-
vironmental parameters . This suggests that decisions about 
when and where to begin and end flights may therefore be 
key in modulating flight costs for condors . Ultimately, these 
costs could also provide insight into the circumstances under 
which these birds are, and are not, able to get airborne .

S38: Avian Cognition

S38.01
Rhythm and regularity perception by birds

Carel ten Cate
Institute of Biology, Leiden University, Leiden, Netherlands

Humans can easily and spontaneously entrain their behav-
iour with the beat in music . Yet, this ability seems scarce 
among animals, even though many species show rhythmic 
behaviours . Entrainment requires two abilities: (1) recogniz-
ing the regularity in the auditory stimulus, which requires 
detection and abstraction of a pattern, and (2) the ability 
to adjust the own motor output to the perceived pattern . It 
has been suggested that beat perception and entrainment 
are linked to the ability for vocal learning . The presence of 
vocal learning as well as vocal non-learners among bird taxa 
makes them excellent models for comparative research on 
the ability to perceive rhythmic patterns . Also, some bird 
vocalizations show strong regularity in rhythmic structure, 
suggesting that birds might perceive rhythmic structures . 
In this talk I will review what we know about the abilities of 
birds to perceive periodic regularities (isochrony, beat per-
ception) in auditory input . I will address whether discrimina-
tion of rhythmic patterns is based on perceiving the overall 
rhythmic structure or might be explained by cognitively less 
advanced abilities like having learned local timing details 
of the training stimuli . I will illustrate this with some experi-
ments on regularity detection by zebra finches (Taeniopygia 
guttata) and budgerigars (Melopsittacus undulates) . I will 
argue that the available evidence suggest that there is no 
sharp line, but rather a graded scale, between species able to 
perceive arbitrary rhythms and those that do not . Also, the 
relationship between vocal learning and rhythm perception 
is not as clear cut as has been suggested .

S38.02
Avian food-storing: A corvid comparison

Debbie M . Kelly
University of Manitoba, Winnipeg, MB, Canada

Many animals engage in food-caching behavior during times 
of resource abundance, to ensure provisions during times 
of food scarcity . For this to be a feasible strategy, when the 

individual is making the cache, it needs to do so in a way that 
safeguards the resources from potential thieves . For animals 
which distribute their caches among multiple locations 
(scatter hoarders), this may involve being attentive to other 
individuals present when the cache is being made . Once 
the cache is secured, the individual must also encode the 
location in memory such that it is able to accurately return 
to the exact position at a later date . As the duration between 
caching and retrieval may be several months, the cache must 
be encoded relative to stable and reliable landmarks . My 
talk will examine recent research investigating the cognitive 
aspects of avian food-caching behavior, focusing on experi-
ments from my laboratory which has compared the highly 
social pinyon jay (Gymnorhinus cyanocephalus) and the less 
social Clark’s nutcracker (Nucifraga columbiana) . Our results 
show the type of cache protection strategies used may differ 
depending on social factors .

S38.03
Cognitive aspects of parent plover responses to acoustic 
playbacks of chick distress calls

Carolyn A . Ristau1, Susan E . Gladstone2, Rachel Kranson3, 
Danielle L . McMahon4, Karen Seidel5

1. Barnard College of Columbia University, retired, New York, NY, USA,  
2. New York University, Tandon School of Engineering, New York, 
NY, USA, 3. University of Pittsburgh, Pittsburgh, PA, USA, 4. York Risk 
Services Group, Parsippany, NJ, USA, 5. Barnard College of Columbia 
University, Alumna, New York, NY, USA

To study cognitive aspects of parental responses to chick 
distress calls, 21 pairs of Piping Plovers (Charadrius melodus) 
on barrier island beaches in Eastern USA were observed over 
three field seasons . The procedure involved placing a Sound 
Source (SS) for pre-recorded distress calls from unknown 
chicks in either open or hidden terrain . 120 trials were 
recorded during both egg and chick stages, using audio and 
videotape as well as handwritten checklists . How did parents 
respond? During the chick stage, they were more respon-
sive to playbacks, approaching SSs more vigorously and 
closely and hidden ones yet more closely than exposed ones . 
Plovers also maintained or increased their response intensity 
in the silent periods after playback, indicating that distress 
calls are remembered and continue to provoke concern . 
Most of those who did not fly to the SS were with, and re-
mained with, their chicks . Others flew first to the SS location 
and then to their chicks . Some flew to a remembered (i .e ., not 
visible) chick location instead of the SS, or (more surprisingly) 
to a remembered prior SS location . The results suggest that 
plover behaviors are cognitively guided not only by present 
stimuli, but by memories of past distress calls and chick 
locations . Corroborative data will also be discussed from a 
related study: parental responses by Semi-palmated plovers 
(Charadrius semi-palmatus) to herring gulls (Larus argentatus), 
predators of eggs and chicks .
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S38.04
Spatial memory and memory flexibility in wild food-
caching chickadees along an elevation gradient

Vladimir V . Pravosudov
University of Nevada Reno, Reno, NV, USA

Food-caching animals are known to use spatial memory 
to recover numerous food caches . It is hypothesized that 
natural selection associated with increased demands on 
spatial memory and with high dependence on food caches 
has been the major force in shaping both inter- and intra-
specific differences in spatial cognition, yet almost all studies 
of spatial memory were carried out in lab conditions and 
fitness consequences of variation in spatial memory ability 
remain unknown . We developed a novel field RFID-based 
system to test spatial cognition in wild mountain chickadees 
(Poecile gambeli) at different elevations allowing for the first 
time to investigate individual and population variation in 
natural conditions with different demands for food caching . 
We showed that (1) chickadees use spatial memory to learn 
rewarding locations in our system, (2) chickadees from high 
elevation (harsh winter associated with higher reliance on 
food caches) generally cache more food and perform better 
on spatial memory task compared to low elevation (milder 
environment with less reliance on food caches), (3) chicka-
dees from higher elevation have less flexible memory as they 
showed worse reversal learning performance compared to 
low elevation chickadees, (3) older survivors have more flex-
ible memory compared to the juveniles as they performed 
better in a spatial reversal task, but not in a regular spatial 
learning task and (4) reversal learning and memory retention 
are affected by proactive interference . Our results suggest 
that memory flexibility may trade-off with memory retention 
and that selection associated with varying environmental 
harshness is involved in shaping this trade-off . 

S38.05
Selective concept learning between two competing wild 
bird species

Jukka Forsman, Jere Tolvanen, Sami Kivelä, Olli Loukola
University of Oulu, Oulu, Finland

An ability to understand conceptual relationships between 
stimuli, such as larger/smaller, is considered higher-level 
adaptive learning . This was once thought to be a human 
privilege, but recent studies have demonstrated it in non-
human animals, too . Thus far, conceptual learning has been 
studied via asocial trial and error learning . Yet, social learning 
is common but it is unknown whether conceptual learning 
through observing the behaviour and choices of others oc-
curs . We tested whether migratory pied flycatchers (Ficedula 
hypoleuca) can form conceptual relationships from the ap-
parent choices of abstract nest-site characteristics of resident 
great tits (Parus major) . Each flycatcher female observed one 
demonstrator tit pair that exhibited apparent preference for 
either a large or a small symbol (triangle or circle) attached 
around the entrance hole and was then enforced to choose 

between two nest boxes with a large or a small symbol, but 
symbol shape being opposite to that on the tit nest . Flycatch-
ers (n=126) copied or rejected tit’s size preference depending 
on the number and visibility of eggs in the tit’s nest . If tits 
had a high number of visible eggs, flycatchers copied the 
concept preference (large/small symbol) of tits, while a high 
number of concealed eggs increased rejection of the tit’s 
symbol size preference . Moreover, adult and smaller-sized 
(tarsus length) flycatchers showed higher overall copying 
than young and larger flycatchers . We show for the first time 
that animals can selectively learn conceptual relationships 
from the behaviour of heterospecific individuals depending 
on the perceivable quality (number of eggs) of the tutor .

S39: Exotic and Urban Psittacines: 
Impacts and Opportunities

S39.01
American parrots

Stephen Pruett-Jones1, Jennifer Uehling2

1. University of Chicago, Chicago, IL, USA, 2. Cornell University, Ithaca, 
NY, USA

The United States was originally home to two indigenous 
parrots, the Carolina Parakeet (Conuropsis carolinensis) and 
Thick-billed Parrot (Rhynchopsitta pachyrhyncha) . Both of 
these species are now extinct, either globally or regionally . 
Beginning in the 1960s, however, parrots imported through 
the pet trade began to establish wild and sometimes breed-
ing populations . In this study, we examine the distribution 
and abundance of introduced and naturalized parrots in the 
contiguous USA . Using the citizen science databases eBird 
and Christmas Bird Count, we identified all species of par-
rots sighted outside of captivity during the 15-year period 
2002-2016 . This list comprised 29 species of which 23 species 
are confirmed breeders . The most common species was the 
Monk Parakeet, followed by the Red-crowned Parrot (Ama-
zona viridigenalis) and the Nanday Conure (Aratinga nenday) . 
Both species diversity and abundance of individual species 
is highest in the southern states, especially Florida, Texas, 
and California . This is due both to more suitable habitat in 
southern regions but also because these three states are 
the primary sites of wildlife importations through the pet 
trade . The one exception to this is the Monk Parakeet that 
has established large populations in northern areas due to its 
generalized diet and nesting behavior . Ecologically, natural-
ized parrots in the USA are having a negligible impact on 
ecosystems or native birds but one species, the Monk Para-
keet, is causing significant economic damage to electrical 
utility companies . We discuss the complex and ever changing 
social reaction to these naturalized parrots .
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S39.02
City parrots; A strategy for parrot conservation

Roelant Jonker
City Parrots, Leiden, Netherlands

It has been 5 decades since the introduction of Ring-necked 
parakeets (Psittacula krameri) in The Netherlands . Inter-
nationally, over 100 species of parrots have established 
urban populations within that same time frame . These popu-
lations are often exotic introductions resulting from escapes 
of the international bird trade . But also in cities within their 
natural range, parrots have been able to establish sizable 
and growing populations . As is the nature these days, several 
of these populations consist of species that face extensive 
threats in their natural habitats . Parrots seem to benefit from 
cities because of a glut of food, lack of major predators but 
especially from the exemption of poaching and agricultural 
conflict there . To date, none of these urban populations have 
resulted in a marked decline in other biota in their adopted 
environment . Although farmers do report damages to farms 
close to large urban centers .
My research shows how Ring-necked parakeet dispersal is 
limited to urban areas already occupied by their species . 
This despite being able to transect large distances with ease . 
We are beginning to see the age structure of this species 
in Western Europe and completed an extensive risk assess-
ment for known zoonosis disease associated with parrots . 
All research indicates that, (native) urban areas are excel-
lent reintroduction habitat for parrots . Internationally we 
have established that many threatened taxa have ecological 
homologs established in cities . In early 2018 this resulted in 
the first ever deliberate reintroduction of a threatened parrot 
into an urban area .

S39.03
Strategies and population development of parrot species 
established in urban habitats of Europe

Michael P . Braun
Heidelberg University, Institute of Pharmacy and Molecular Biotechnol-
ogy, Dep. Biology, Im Neuenheimer Feld, Heidelberg, Germany

Since the 1960s, non-native parrots have become a part of 
the European avifauna . Whilst Asian ring-necked or rose-
ringed parakeets (Psittacula krameri) have become the most 
successful parrot species in 10 European countries, other 
species have meanwhile established populations, like alex-
andrine parakeets (P. eupatria), monk parakeets (Myiopsitta 
monachus), or yellow-headed amazon (Amazona oratrix) . For 
several years now, the extinct carolina parakeet (Conuropsis 
carolinensis) had established a small breeding population in 
Germany . There are several ecological key factors that enable 
the survival of tropical species in temperate climates, such as 
reproductive timing, rapid morphological changes, or eco-
logical niche expansion . Cold temperatures negatively affect 
breeding success and body conditions, winter also limits the 
spread of psittacine species in Europe outside of urban areas . 
As parakeets breed much earlier in the northern populations 

than expected by latitude, it is a constraint on invasion suc-
cess in Europe . P. krameri shows a highly specialized eco-
logical niche in Central Europe, according to tree species and 
size and there was no detection of competition with native 
starling (Sturnus vulgaris) . While P. eupatria seems to locally 
outcompete P. krameri in German populations, native stock 
doves (Columba oenas) do not seem to be negatively affected 
by the former . Impacts of parrots on native fauna have been 
studied and evaluated intensively over the last few years, but 
no severe impact of parrots on populations on native species 
could be detected so far . To date, no psittacine species are 
listed in the EU invasive alien species program .

S39.04
Wildlife trade: a double-edged sword to the conservation 
status of Yellow-crested Cockatoos (Cacatua sulphurea)

Astrid A . Andersson1, Luke Gibson2, Caroline Dingle1

1. The University of Hong Kong, Hong Kong, Hong Kong, 2. SUStech, 
Shenzhen, China

Exotic, urban populations of species threatened by wildlife 
trade may play a critical role in the ongoing survival of these 
species . The Critically Endangered Yellow-crested Cockatoo 
(Cacatua sulphurea) has been driven nearly to extinction 
in its native range (Indonesia and East Timor) due to over-
exploitation for the legal pet trade in the 1980s and 1990s, 
and persistent poaching after the 2002 trade ban . Over time, 
released and escaped pets established ex-situ populations in 
Hong Kong and Singapore; lessons learned from these popu-
lations may be essential to the species’ survival, and stud-
ies evaluating the conservation value of these populations 
are urgently needed . We conducted population, habitat, 
and behavioural studies of the two introduced populations 
and a the largest remaining native population in Komodo 
National Park, Indonesia . While the Singaporean population 
has crashed, Hong Kong’s population now comprises ap-
proximately 10% of the global population, and appears to be 
stable . Competition with other species, habitat availability, 
and poaching all account for differences in population trends 
– to varying degrees . We found a significant discrepancy be-
tween numbers of Yellow-crested Cockatoos imported into 
Hong Kong compared to those available in local markets, 
suggesting ongoing illegal trade . We developed a tool to de-
tect laundering of poached individuals using stable isotope 
analysis, which could be utilized by authorities to enforce 
laws protecting wild-caught birds from being laundered into 
the pet trade . Together these studies underscore the import-
ance of the Hong Kong urban population for the conserva-
tion of this species .

S39.05
Naturalized citizen psittacines in southern California 
offer conservation opportunities for endangered 
Mexican species

Brooke Durham
Independant, Jamul, CA, USA
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Urban southern California has been home to a gradually 
increasing number of non-native, naturalized parrots since at 
least the 1960’s . Common among the thirteen-documented 
species are two IUCN endangered species; the Red-crowned 
Amazon (Amazona viridigenalis) and the Lilac-crowned 
Amazon (Amazona finschi), both native to Mexico . State 
and federal biologists have determined that none of these 
species are invasive due to their occurrence in urbanized 
settings and dependence on non-native, ornamental plant-
ings for suitable food and nesting sites . Wildlife rehabilitators 
have developed rehabilitation protocols, released over one 
hundred endangered birds, are currently collecting biometric 
data and tissue samples for researchers . Rehabilitators are 
engaging other conservationists to help determine the role 
that these individual alien outcasts may play in future con-
servation efforts . Challenges include overcoming standard-
ized eco xenophobia, a lack of legal protections in the US, a 
lack of structured species conservation in Mexico and a defi-
ciency in background studies to determine what opportun-
ities and responsibilities take precedence in this complicated 
subject . Disease testing, microchipping, population studies, 
urban ecology studies, and a recently initiated genomic 
study are currently underway . Anecdotal evidence seems to 
indicate an unusual resistance to disease, and the possibility 
of, at the very least, serving as a genetic reservoir should the 
natural populations in Mexico experience a sudden decline 
due to anthropogenic pressure or natural disasters on the 
scale of 2017’s hurricane season . Ultimately, more research 
and resources are needed to explore the potential for an un-
precedented conservation opportunity in a mounting global 
wild parrot population decline . 

S40: Avian Ecotoxicology in the 
Anthropocene: 50 Years Since 
Silent Spring

S40.01
Avian reproduction and survival in a chemical world

John Elliott
Environment and Climate Change Canada, Delta, BC, Canada

During the ‘Organochlorine Era’ of the late 1940s to early 
1980s, incidents of mass mortality of birds from organo-
chlorine insecticide use were common place, while many 
species of fish-eating and predatory birds were suffering 
the effects of DDE on shell quality, and putatively PCBs and 
related chemicals on reproduction . The biosphere remains 
contaminated with the legacy of that era of unrestrained 
use of agricultural and industrial chemicals . And meanwhile, 
every year, thousands of new chemicals are developed and 
introduced into commerce . The further legacy of that period 
and the stories and images of poisoned wildlife, beginning 
with the 1962 publication of Silent Spring, fundamentally 
influenced public and political opinion . Now in many juris-

dictions, new chemicals are subjected to human and eco-
logical risk assessments, which include some screening for 
endocrine disrupting potential . However, the vast variety of 
commercial chemicals and their molecular modes of action 
make it very challenging to effectively assess the potential 
for injury to the diversity of life . Many bird populations also 
are under increasing stress from other human activities such 
as habitat loss and degradation (including pollution), climate 
change, disease, road mortality and other traumas . Particu-
larly for declining populations of birds and other wildlife, 
there is a need for systematic assessment of the cumulative 
threats from such factors including chemicals and mixtures 
of chemicals . This talk will discuss the above elements, and 
also describe examples of the subtle effects of chemicals on 
avian development and behavior .

S40.02
A global perspective of the risks to birds from 
anticoagulant rodenticides

Richard F . Shore
NERC Centre for Ecology & Hydrology, Lancaster, United Kingdom

Anticoagulant rodenticides (ARs) are used globally to control 
commensal rodents . The second-generation anticoagulant 
rodenticides (SGARs) in particular are persistent, bioac-
cumulative and non-specific, affecting the blood clotting 
mechanism common to all vertebrates . Consequently, ARs 
pose a poisoning risk to non-target species through primary 
and secondary (predators feeding on contaminated prey) 
exposure . Primary exposure and poisoning of passerines and 
other granivorous and insectivorous birds does occur but 
has been little studied . Secondary exposure has been more 
extensively documented and residues have been detected 
in some 60% of predators examined in field monitoring 
studies worldwide . Most studies on raptors and owls are 
from N . America and Europe and have examined the conse-
quences of AR use in urban and rural (typically agricultural) 
areas, respectively . Specialist and generalists are both widely 
exposed, including species that predominantly take avian 
rather than small mammal prey, although diet is not the sole 
factor explaining inter-species variation in accumulation . 
SGAR-induced secondary poisoning occurs in predatory 
birds and is likely under-detected, but there is no evidence 
to date of long-term SGAR -induced declines in populations . 
The documented widespread sub-lethal exposure has led to 
concerns about potential sub-lethal effects, a current focus 
of research, and has contributed towards the drive in N . 
America and some European countries towards mitigation 
measures . These aim to reduce non-target exposure but it is 
too soon to judge their effectiveness . The potential exposure 
to and effects of ARs in birds in Africa, central and S . America 
and parts of Asia, are largely unreported .
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S40.03
Lead poisoning in wild birds: implications for the 
conservation of sensitive species

Rafael Mateo
Institute for Game and Wildlife Research, Ciudad Real, Spain

The use of lead ammunition for hunting has been ques-
tioned during the last fifty years because of its ecotoxico-
logical impact on wild birds . The accumulation of spent lead 
shot pellets at elevated densities in wetlands and the high 
prevalence of lead shot ingestion and mortality recorded 
in waterbirds have forced to the change to non-toxic shot 
pellets in many countries nowadays . The technical feas-
ibility to use alternative materials (i .e . steel shot) favoured 
the shift towards non-toxic shot pellets . However, the risk 
of lead poisoning is not limited to waterbirds . Birds of prey 
often ingest lead ammunition embedded in the flesh of their 
prey or in carcasses of game animals shot with lead shot or 
bullets . In some species of vultures and large eagles, lead 
poisoning is one of the most important causes of death with 
consequences on the demographics of these long-lived spe-
cies . Despite of the availability of technically good non-toxic 
alternatives (i .e . copper bullets), there have been very few in-
itiatives to ban lead bullets in the world . Upland granivorous 
birds are also at risk of poisoning by lead shot ingestion . In 
addition to mortality, lead exposure produces many adverse 
sublethal effects, including disruption of essential functions 
like the immune response and the reproduction . In the last 
decades, research on the ecotoxicology of lead ammunition 
has been oriented towards the study of the risk for game 
meat consumers, which opens a One Health perspective to 
this issue that affects both birds and humans .

S40.04
Pesticide exposure and effects on migratory songbirds: 
past and current threats

Christy Morrissey1, Margaret Eng1, Rebecca Stanton1, Bridget 
Stutchbury2, Bob Clark3

1. University of Saskatchewan, Saskatoon, SK, Canada, 2. York Uni-
versity, Toronto, ON, Canada, 3. Environment and Climate Change 
Canada, Saskatoon, SK, Canada

Over the last 50 years, agriculture has undergone dramatic 
changes worldwide, with consequences for many farmland-
associated migratory birds . The relationship between agricul-
tural intensification and avian declines has been established 
in Europe, however links and mechanistic studies for North 
American species have received less study . Through analysis 
of trends in bird populations associated with farmlands and 
grasslands in North America, we found declines occurred 
with 57 of 77 (74%) species exhibiting decreases from 1966 
to 2013 . The greatest concurrence in multiple species de-
clines occurred during 1960s-1980s, a period with high agro-
chemical use and widespread conversion of grasslands to 
cropland . The most severe declines have occurred in aerial in-
sectivores (-38 .3%), followed by grassland birds (-21 .5%) and 
shrub (-16 .0%) species . Evidence suggests pesticides are one 

of the strongest drivers of farmland bird declines through 
mortality, sublethal effects and indirectly through reduced 
food supplies . For example, our work reveals how pesticides 
can alter insect food supply to Tree swallows causing chan-
ges in foraging behaviour, physiology, mass and return rates . 
Studies of seed eating songbirds exposed to common and 
widely used insecticides imidacloprid (neonicotinoid) and 
chlorpyrifos (organophosphate) affected migratory fuelling, 
orientation and activity under controlled and field settings . 
Farmland landscapes make up a significant proportion of the 
land cover and bird habitat in North America where there 
is an ongoing need to evaluate the magnitude of pesticide 
effects to migratory birds across their range .

S40.05
Antibiotic footprint in a coastal wetland and associated 
transference to a interhemispheric migratory Nearctic 
shorebird

Juan G . Navedo1, 2, Valeria Araya1, Claudio Verdugo3

1. Instituto de Ciencias Marinas y Limnológicas, Universidad Austral de 
Chile, Valdivia, Chile, 2. Quempillén Experimental Field Station, Univer-
sidad Austral de Chile, Ancud, Chile, 3. Instituto de Patología Animal, 
Universidad Austral de Chile, Valdivia, Chile

Antibiotics have been heavily used during five decades, 
resulting in the widespread existence of antibiotic resist-
ant bacteria (ARBs) . Since symbiotic bacteria communities 
are crucial for the functioning of the immune system, the 
presence of antibiotics and ARBs in the environment could 
drive important fitness consequences for birds . In addi-
tion, if transferred to migratory species ARBs can be widely 
dispersed . We surveyed the occurrence of seven antibiotics 
from different family-compounds in coastal sediments at 
two bays of Chiloé (Chile, 42˚S), the associated ARBs isolated 
from guts of Hudsonian Godwit (Limosa haemastica), and the 
presence of antibiotic resistant genes (ABRGs) against the 
surveyed antibiotics . Traces of six antibiotics were detected, 
with two being present in all sediment samples from both 
bays . The majority of godwit’s samples contained ARBs to (at 
least) one antibiotic, and more than 60% were multiresistant 
(> 2 antibiotics) . The odds of having a ARBGs in the bay with 
aquaculture facilities was 2 .6 higher than in the bay sur-
rounded by traditional activities . However, the latter bay con-
centrated significantly more ABRGs against two antibiotics . 
Our results demonstrate that migratory shorebirds that spent 
the non-breeding season in Chiloé currently host symbiotic 
ARBs to several antibiotics, which could be being dispersed 
among staging sites, as well as to pristine breeding areas far 
from any potential antibiotic source . Although fitness conse-
quences have not been assessed, this information is critical 
to the understanding and management of how antibiotics 
are released into the environment, and their consequences 
for migratory shorebirds, biodiversity conservation and hu-
man health .
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S41: Comparative Aspects of Avian 
Morphology

S41.01
Bipedal hopping in birds and rodents: evolutionary and 
morphological aspects

Andrei V . Zinoviev1, Mikhail V . Kalyakin2

1. Biology Department, Tver State University, Tver, Russia, 2. Zoological 
Museum of the Moscow State University, Moscow, Russia

Hopping as a specialized form of bipedal locomotion has 
evolved in birds and non-primate mammals on several 
occasions . Hopping in birds is confined exclusively to the so-
called perching birds, belonging to the order Passeriformes . 
It is definitely related to the hopping from branch to branch 
continued to be used by many species on the ground . 
Although some of the passerines are running on the ground, 
this adaptation should be considered as secondary . All the 
passerines have lost a number of hindlimb muscles, used by 
other birds while walking or running . They also retain the 
enlarged hind toe – a clear adaptation for perching . Bipedal 
saltation in rodents evolved in at least five groups . As adapta-
tion to acquire food and to escape from predators in deserts 
and other sparsely vegetated areas, bipedal saltation has 
resulted in morphological changes in hindlimbs, partially 
convergent to the avian morphological changes . Loss of two 
digits and extensive fusion of metatarsalia II-IV, displayed by 
the extreme mammalian saltator Jaculus orientalis, cannot 
be treated as true convergence to hopping birds . Reduction 
and fusion of the mentioned elements in birds have hap-
pened in the cursorial ancestor, prior to the appearance of 
perching and hopping forms . Despite the better develop-
ment of four extensors of shank in hopping rodents, some 
of the extensors from the group are surprisingly underdevel-
oped . This strikingly resembles the situation in perching and 
hopping birds, when certain muscles, responsible for the 
balancing on one leg during walking are reduced or absent 
altogether .

S41.02
Comparative anatomy of the postural mechanisms of the 
forelimbs of birds and mammals

Ron Meyers
Weber State University, Ogden, UT, USA

Birds and mammals represent distinct lineages that have 
been on separate evolutionary paths for millions of years . 
One difference between avian and mammalian forelimbs is 
that the typical mammal limb must provide locomotion and 
body support, whereas the avian forelimb powers loco-
motion but does not support the body when the animal is 
standing . This dichotomy is reflected in forelimb muscles and 
their fiber types . In mammals, much of the musculature is 
modified into a “pectoral sling” that supports the trunk and 
keeps it from “falling through” the limbs . Because mammals 
use the same muscles for postural and dynamic movements, 

their muscles possess a combination of different muscle fiber 
types that function in postural and dynamic activities, specif-
ically slow and fast muscle fibers, respectively . For a specific 
muscle (and the actions made possible by its attachments), 
slow muscle fibers can perform postural actions via isomet-
ric contraction with minimal fatigue, or fast fibers can elicit 
dynamic, rapid, and forceful actions . In contrast, birds need 
only hold the wing folded while on the ground . The muscles 
specialized for forelimb posture are small and uniformly slow, 
and likely do not function in locomotion . Thus birds and 
mammals have evolved different strategies to deal with their 
limb postures, and have different muscles specialized for 
posture . In contrast, the avian hindlimb is more like the mam-
malian hindlimb, in that its muscles must function in posture 
and locomotion . Evolving the avian forelimb for flight has 
shifted most muscles of that limb into largely dynamic, fast-
contracting muscles .

S41.03
Frugivory in birds and mammals: Analogous adaptations 
of the jaw apparatus

Mikhail V . Kalyakin1, Elena G . Potapova2

1. Zoological Museum of the Moscow State University, Moscow, Russia, 
2. Severtsov Institute of Ecology and Evolution RAS, Moscow, Russia

Fruits are excellent food sources that are widely used by both 
birds and mammals . Both groups have jaw adaptations for 
picking and processing fruits . Birds, in addition, have adapta-
tions for swallowing large food items whole, but the specific 
jaw adaptations for frugivory differ among avian taxa, such 
as hornbills or bulbuls . One of the adaptations is an immobile 
upper jaw to resist the force exerted by the lower jaw when 
firmly attached fruits are picked . A reduction of the free 
part of the tongue and a simplification of the hypoglossal 
apparatus allow the enlargement of the oral cavity to facili-
tate the swallowing of large food items . In contrast, some 
mammals that feed mainly on fruits, such as Spiny-tailed 
Squirrels (Anomaluridae, Rodentia), display different adapta-
tions to being able to feed on firmly attached fruits, such as 
an enlarged anterior part of M . masseter, a shortening of the 
rostrum, and modifications of the incisor shape, such as a 
lateromedial narrowing and an anteroposterior thickening . 
The different and analogous adaptations to frugivory in birds 
and mammals are a result of their fundamentally different 
skull, jaw and tongue morphology that has been modified 
under a selection for efficient and effective use of fruits as a 
food source .
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S41.04
Comparative investigation on photonic structures of 
avian feathers and butterfly wings

Seungmuk Ji1, Deok-Jin Jeon1, 2, Eunok Lee3, Yung Kun Kim3, 
Gil-sang Jeong3, Jong-Souk Yeo1, 2

1. School of Integrated Technology, Yonsei University, Incheon, Korea,  
2. Yonsei Institute of Convergence Technology, Yonsei University, 
Incheon, Korea, 3. Bureau of Ecological Research, National Institute of 
Ecology, Seocheon-gun, Korea

Recreating the structural colors produced by natural living 
creatures has been continuously attracting interest in various 
industries related to colour display and colorimetric detec-
tion . However, feasible engineering strategies are required 
to achieve the industrial application of the naturally inspired 
structural colors possible . In order to develop the strategies, 
the common rules for producing structural colors must be 
verified ahead by comparing the microscopic geometries of 
photonic structures from various organisms . In this work, we 
performed a comparative investigation of the photonic struc-
tures of avian feathers and butterfly wings, from microscopic 
observations and a literature survey . Feathers of the King 
fisher (Alcedo atthis) and wing scales of the Alpine black swal-
low butterfly (Papilio maackii) were selected as the objects of 
observation . The main difference in coloration between the 
two animals is the way they produce a color via nanoscale 
porous structures . Alcedo atthis uses 3D porous nanostruc-
tures that scatter light to reveal light cyan or dark blue colors . 
Whereas, Papilio maackii uses light absorbing 2D porous 
structures to represent non-iridescent colors or dark black . 
Further understanding of the different methodologies of 2D 
and 3D porous nanostructures for expressing their unique 
colors can lead to optimal engineering strategies to create 
high contrast structural colors . This research was supported 
by Basic Science Research Program through the National 
Research Foundation of Korea (NRF) funded by the Ministry 
of Education (NRF-2017R1D1A1B04033182) .

S41.05
Splashing into water: cranial and biomechanical diversity 
in a cosmopolitan radiation of birds

Chad M . Eliason, Shannon J . Hackett
Field Museum of Natural History, Chicago, IL, USA

Understanding why some groups of organisms have more 
diverse traits than others remains a key challenge in biology . 
This challenge stems, in part, from the dynamic interplay 
between species traits and how individuals use these traits 
in the environment . Innovations in foraging behavior can 
promote morphological diversity by opening up new ways of 
interacting with the environment, or limit diversity through 
functional constraints linked to different foraging behav-
iors . Several classic examples of adaptive radiations in birds 
show increased variation in ecological traits . However, these 
cases generally focus on geographically narrow adaptive 
radiations, consider only morphological evolution without 
a biomechanical approach, and do not investigate tradeoffs 

with other non-focal traits that might be affected by use of 
different foraging habitats . Here, we use X-ray computed 
tomography (CT), multivariate comparative methods, and 
biomechanical modeling to explore the relationship be-
tween foraging behavior and cranial morphology across 
kingfishers (Aves: Alcedinidae), a global radiation of birds 
with variable beaks and foraging behaviors, including the 
archetypal plunge-dive into water . Our results reveal several 
independent gains of plunge-diving behavior in the group, 
as well as distinct patterns of morphospace occupation for 
different foraging behaviors and considerable rate variation 
among cranial regions . These findings shed light on how 
macroevolutionary trends in cranial diversity reflect changes 
in the adaptive landscape over evolutionary timescales and 
may have implications for biomimetic design of novel drag-
reducing structures .

S42: Fear in Birds: The Consequences of 
Non-Consumptive Predatory-Prey 
Interactions

S42.01
What chasing birds can teach us about predation risk 
effects: past insights and future directions

Daniel T . Blumstein
UCLA, Los Angeles, CA, USA

Birds are the best-studied taxa with respect to our know-
ledge about predation risk assessment . In the past four years 
global progress in this field has been made due to a remark-
able number of synthetic reviews, meta-analyses, and com-
parative analyses that are based on databases containing 
tens of thousands of observations on how birds escape from 
predators . Birds fly, walk, and swim away from approach-
ing threats and the distance at which they do so—quanti-
fied as flight initiation distance--reveals much about their 
perceptions of predation risk . The contexts that influence risk 
assessment and management in both ecological and evolu-
tionary time have largely been identified by thorough study 
of the life history, natural history, physiological, environ-
mental, and phylogenies of birds . We have also discovered 
continental and latitudinal differences in risk management . A 
large set of applied studies now use this knowledge to both 
understand vulnerability to anthropogenic disturbance, and 
provides insight in how best to manage it . Future advances 
require: 1) a better understanding of the sensory mechan-
isms involved in risk assessment; 2) studies of individuals that 
are sampled repeatedly; and 3) the development of decision 
support tools for wildlife managers to help us better coexist 
with birds in an increasingly urban world . 
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S42.02
Fear effects on wildlife populations revealed because of 
birds

Liana Y . Zanette, Michael Clinchy
Western University, London, ON, Canada

Fear of predators is a powerful unifying force across all 
animal taxa because for prey any predator-prey interaction 
is a matter of ongoing life or immediate death . All animals 
mount anti-predator defences to avoid being killed . While 
highly beneficial, this can carry costs, one of the most well-
established being that scared prey eat less . The timescale for 
anti-predator behaviours would appear too short to affect 
populations; a momentary interruption of feeding to look up 
for a predator will not affect numbers of offspring produced . 
But, if engaged in these behaviours all the time to avoid be-
ing killed, then conceivably anti-predator behaviours may be 
long-lasting and costly enough to affect demography . This 
has been intensely debated because demonstrating whether 
such fear effects exist for wildlife requires manipulations 
that eliminate direct killing and elevate predator-induced 
fear, but are extremely logistically challenging when deal-
ing with free-living wildlife . Avian systems are ideal for such 
manipulations because birds are eminently tractable . Indeed, 
it is research on birds that has emerged as the pre-eminent, 
textbook examples unambiguously demonstrating that 
fear effects do exist for wildlife populations, with enormous 
implications for conservation . This body of work has also 
been invaluable in linking all steps in the fear pathway from 
anti-predator behaviour to their physiological costs to their 
demographic consequences . Avian research has led and 
continues to lead the way to a better understanding of fear 
effects, opening new thinking regarding how fear alters all 
animal taxa at all scales from brains to populations to human 
mental health .

S42.03
Predator-induced fear causes PTSD-like changes in the 
brains of wild animals

Michael Clinchy, Emma C . Hobbs, Lauren E . Witterick, Scott A . 
MacDougall-Shackleton, Liana Y . Zanette
Western University, London, ON, Canada

Fear can have profound and lasting impacts on the brain, as 
demonstrated by post-traumatic stress (PTSD) . Predator-in-
duced fear is now one of the most common stressors used in 
‘animal model’ (laboratory rodent) studies of PTSD, because 
it induces long-lasting effects on the brain seen in PTSD suf-
ferers, and well emulates the etiology . We sought to test if 
predator-induced fear causes comparable long-lasting chan-
ges in the brains of wild animals to determine how fear itself 
can affect prey demography; and help validate the animal 
model of PTSD . Wild-caught Black-capped Chickadees (Poe-
cile atricapillus) housed solitarily in small cages heard either 
predator or non-predator playbacks for 2 days, and then no 
further playbacks for 7 days, during which time they were 
housed together in an outdoor aviary . Individuals were then 

again housed solitarily, their response to hearing a Chicka-
dee alarm call was tested, and their brains were assayed . 
Individuals that heard predator playbacks 7 days previously 
spent a significantly (8 x) longer time immobile after hearing 
the Chickadee alarm call, demonstrating that they retained a 
memory of fear, not just a memory of the specific cues heard 
7 days previously, and there were corresponding long-lasting 
effects on gene regulation in both the fear (amygdala) and 
memory (hippocampus) centers in their brains; consistent 
with laboratory rodent studies of PTSD . Our results suggest 
PTSD-like changes in the brain are a natural and common 
consequence of predator-induced fear, and fear may thus 
commonly affect prey demography, given its lasting impact 
on the brain .

S42.04
The long-lasting cognitive and behavioral effects of a 
single encounter with a predator is mediated by the 
hormonal stress response

Blake C . Jones1, Stephen M . Ferguson2, Sara E . Bebus3, Philip 
W . Bateman4, Stephan J . Schoech5

1. Florida State University, Tallahassee, FL, USA, 2. Ball State University, 
Muncie, IN, USA, 3. Florida Atlantic University, Boca Raton, FL, USA, 
4. Curtin University, Perth, WA, Australia, 5. University of Memphis, 
Memphis, TN, USA

Repeated exposure to predators or predator cues can influ-
ence the behavior and reproductive output of free-living 
birds, and these effects are likely mediated by the physio-
logical stress response . Additionally, a single acute exposure 
to a predator or predator cue can profoundly affect the im-
mediate antipredator behavior and physiology of free-living 
birds . However, it would be beneficial to know if a onetime 
encounter with a predator can also have long-lasting effects 
upon an individual’s behavior, and if so, whether these ef-
fects are hormonally mediated by the physiological response 
to stress . We investigated the long-lasting effects of a single 
predatory encounter upon anti-predator behavior, learning, 
and memory in free-living Florida scrub-jays (Aphelocoma 
coerulescens), a non-migratory, cooperative breeding passer-
ine . We developed a protocol based on the fear-conditioning 
paradigm used to study learning, memory, and the develop-
ment of PTSD in laboratory rodents . We found that a single, 
brief encounter with an artificial, novel predator lead to a 
surge in circulating glucocorticoids, a class of steroid hor-
mones released in response to a stressor . Further, glucocor-
ticoids influenced the consolidation of long-lasting memory 
of the predator, as well as the degree to which individuals 
generalized their antipredator responses . Our work indicates 
that a single encounter with a predator can affect antipreda-
tor behavior for years and variation in learned antipredator 
behavior is hormonally mediated during memory formation . 
Further studies are needed to understand how variation in 
antipredator behavior and the learning and memory of the 
dangers presented by predators affect long-term survival 
and reproductive success in free-living birds .
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S42.05
Hearing is believing: social learning to recognise 
heterospecific alarm calls

Robert D . Magrath1, Chaminda P . Ratnayake1, Andrew N . 
Radford2, Dominique A . Potvin3

1. Australian National University, Canberra, ACT, Australia, 2. University 
of Bristol, Bristol, United Kingdom, 3. University of the Sunshine Coast, 
Hervey Bay, QLD, Australia

Many vertebrates gain information on danger by eavesdrop-
ping on the alarm calls of other species, and learning appears 
critical in explaining this widespread recognition . However, 
there has been no test of the role of social learning in alarm-
call recognition, despite the fact that it is predicted to be 
important in this context . We show experimentally that wild 
superb fairy-wrens, Malurus cyaneus, learn socially to recog-
nize novel alarm calls, and can so do through the previously 
undemonstrated mechanism of acoustic–acoustic associa-
tion of unfamiliar with known alarm calls . Birds were trained 
by broadcasting novel sounds, to which they did not origin-
ally flee, in combination with a chorus of conspecific and 
locally common heterospecific aerial alarm calls (typically 
given to hawks in flight) . Training occurred in the absence of 
any predator, and individuals were exposed to 10–12 training 
events over 2–3 days . The birds responded strongly to the 
novel sounds after training, usually by fleeing to cover, and 
responded equally strongly on repeated tests over a week . 
Control playbacks showed that the response was not due 
simply to greater fear . Fairy-wrens therefore learnt to associ-
ate novel calls with known alarm calls, without having to see 
the callers or a predator . This acoustic–acoustic association 
mechanism of social learning could result in the rapid spread 
of alarm-call recognition in natural communities, even when 
predators are difficult to observe, and suggests simple meth-
ods to enhance training of captive-bred individuals before 
release into the wild .

S43: Implications of Adult Sex Ratio 
Variation in Birds: Breeding 
Systems, Demography and 
Biodiversity Conservation

S43.01
The significance of adult sex ratio variation for breeding 
systems

Tamas Szekely
University of Bath, Bath, United Kingdom

Avian breeding systems attract much attention and adult sex 
ratio (ASR) is emerging recently as a predictor of breeding 
system variation . I present an overview of theoretical and 
empirical studies that investigate the relationships between 
breeding systems and sex ratios . Temporal and spatial varia-
tions in ASR are common in wild populations, and these 

have knock-on effects on mate acquisition, pair bonding and 
parenting . Breeding behaviours, in turn, may influence sex 
ratios via generating sex different mortalities . Some of these 
effects may manifest early in life and/or outside the breeding 
season, nonetheless, they can impact on breeding systems 
via ASR . I argue that we need a better understanding of the 
causes and implications of ASR variation . Taken together, a 
new generation of theoretical, experimental and phylogen-
etic analyses of ASR are needed to advance understanding of 
breeding system variation .

S43.02
Implications of adult sex ratios for social behaviour and 
population viability

Jan Komdeur1, Tamás Székely2, Xiaoyan Long1, 2, Sjouke A . 
Kingma1, J . van der Woude1, David S . Richardson3

1. University of Groningen, Groningen, Netherlands, 2. Department of 
Biology and Biochemistry, University of Bath, Bath, United Kingdom, 3. 
School of Biological Sciences, University of East Anglia, Norwich, United 
Kingdom

Although the adult sex ratio (ASR) has long been recognized 
as an important link between behaviour and demography, 
this relationship remains understudied in wild animals . We 
will discuss the implications of variation in ASR for social 
behaviour and population viability . Many species breed 
cooperatively, where in addition to a breeding pair, non-
breeding individuals also provide offspring care . Cooperative 
breeding is widespread in birds, but its origin and mainten-
ance in contemporary populations are debated . Deviations 
in ASR have been hypothesized to influence the occurrence 
of cooperative breeding because of the resulting surplus of 
one sex and limited availability of breeding partners . This 
hypothesis has, however, not been tested across a wide 
range of taxa . Based on the results of a comparative study 
across nearly 200 species of birds, we show that coopera-
tively breeding species have significantly more male-biased 
ASRs than non-cooperative breeding species . Moreover, ASR 
predicts the sex ratio of helpers . Given that offspring sex 
ratios do not predict ASRs, we propose that this relationship 
is driven by sex-specific costs and benefits of dispersal and 
helping . Variation in ASR appears to not only impact breed-
ing systems, but also population demography and species 
conservation, as we will show for the Seychelles warbler 
(<eM>Acrocephalus seychellensis), an island species, which 
has been comprehensively studied for three decades . The 
establishment of new populations through translocations 
have provided unique opportunities to demonstrate that 
biased ASR, as a consequence of sex-biased mortality, is 
linked to population processes and has significance from the 
perspective of species conservation .
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S43.03
Ecology, adult sex ratios and positive feedback loops 
maintain classical polyandry in black coucals

Wolfgang Goymann1, Ignas Safari1, 2

1. Max-Planck-Institut fuer Ornithologie, Seewiesen, Germany, 2. Uni-
versity of Dodoma, Dodoma, Tanzania

Why mainly males compete and females take a larger share 
in parental care remains an exciting and unsolved question in 
evolutionary biology . Role-reversed species are of particular 
interest, because such `exceptions’ help to test the rule . We 
study the evolutionary ecology of the classical polyandrous 
black coucal (Centropus grillii), where females compete for 
territories and mates and only males provide parental care, 
in the Usangu Plains, Tanzania, for 16 years and will present 
long-term data suggesting that a combination of high food 
availability, a short nesting season with a high degree of 
nest loss, and a male-bias in the adult sex ratio may have 
facilitated the evolution of role reversal, a higher potential for 
sexual selection on females, and polyandry in black coucals . 
Further, we will present evidence of higher juvenile mortality 
of females than males, sustaining a positive feedback loop 
that stabilizes the sex-role reversed mating system . Our case 
study supports recent theory suggesting that permissive 
environmental conditions in combination with particular 
life-history features may induce sexual selection in females . 
Positive feed-back loops between sexual selection, body size, 
and adult sex-ratio may then stabilize reversed sex-roles in 
competition and parental care .

S43.04
Sexual size dimorphism is associated with adult sex 
ratios in birds and other tetrapods

Andras Liker1, 2, Veronika Bókony3, Ivett Pipoly2, Jean-Francois 
Lemaitre4, Jean-Michel Gaillard4, Tamás Székely5, 6, Robert P . 
Freckleton7

1. MTA-PE Evolutionary Ecology Research Group, University of Pan-
nonia, Veszprém, Hungary, 2. Department of Limnology, University 
of Pannonia, Veszprém, Hungary, 3. Lendület Evolutionary Ecology 
Research Group, Plant Protection Institute, Centre for Agricultural 
Research, Hungarian Academy of Sciences, Budapest, Hungary, 4. 
Laboratoire Biométrie et Biologie Évolutive, Université Claude Bernard 
Lyon, Villeurbanne, France, 5. Milner Centre for Evolution, Department 
of Biology and Biochemistry, University of Bath, Bath, United Kingdom, 
6. Department of Evolutionary Zoology & Human Biology, University 
of Debrecen, Debrecen, Hungary, 7. Department of Animal and Plant 
Sciences, Alfred Denny Building, University of Sheffield, Sheffield, United 
Kingdom

Sexual selection influences behaviour, ecology and life-
histories, although the circumstances that lead to intense 
sexual selection have remained controversial . Evolutionary 
theories predict intense sexual selection when the number of 
competitors for mating is high, resulting in strong selection 
for secondary sexual traits and for sex differences in body 
size . Here we analyse the extent of sexual size dimorphism 
(SSD) in birds and two other groups of tetrapods (reptiles 
and mammals) and show that SSD is related to adult sex ratio 

(ASR, proportion of males in all adults) . The relationship, how-
ever, is the opposite to the predicted ones since male-biased 
SSDs occur when the populations have overabundance of 
females (ie . female-skewed ASR) . We also show that the as-
sociation between SSD and ASR remains significant when the 
influence of sex-biased mortalities in juveniles and adults are 
controlled for in statistical models . Importantly, phylogenetic 
path analyses support that sex difference in mortalities of 
males and females predict ASR variation, which in turn has a 
knock-on effect on SSD . Taken together, our results challenge 
conventional models of sexual selection, and suggest that 
intense sexual selection in males may emerge in female-
skewed populations .

S43.05
Age-related fecundity is driven by the male in a bird with 
partially reversed sex-roles in parental care

Karen Wiebe
University of Saskatchewan, Saskatoon, SK, Canada

Age-related improvement in reproductive performance up to 
the time of senescence is widespread in birds and constraints 
at young ages are a common cause . The sex that invests 
more in reproduction, typically the female, is predicted to 
show stronger age-related performance but the effect of the 
male’s age on reproduction has often been ignored . Because 
male Northern Flickers invest more in parental care than do 
females, I predicted that age effects should be stronger in 
males . Longitudinal data on individuals collected during an 
18 year field study confirmed this prediction . Laying dates for 
females improved only between the first two years of her life 
and no other reproductive parameter changed over her life-
time when the male’s age was statistically controlled . In con-
trast, males improved up to age five for laying date, clutch 
size, hatching success and fledging success . While controlling 
for age of both pair members, partner familiarity (fidelity) 
was further associated with earlier laying, larger clutches, 
improved fledging success and more fledglings . There was 
significant assortative pairing by age but apparently little 
benefit for males to choose older females . Instead, females 
appear to strategically lay larger clutches when paired to 
old males which invest more in paternal care than younger 
males . This is the first example of clutch size being influenced 
by male age and not female age in any bird and suggests 
that sex roles in parental care are important determinants of 
ageing patterns in vertebrates with diverse life histories .
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S44: Colors of Feathers: New 
Developments in Mechanics, 
Physics and Adaptive Functions

S44.01
Nanostructure-based plumage colors from mechanisms 
to evolution

Matthew D . Shawkey
Evolution and Optics of Nanostructures Group, Department of Biology, 
University of Ghent, Ghent, Belgium

Colors in animals can be produced by wavelength-selective 
absorption by pigments, or by scattering of light by nano-
structured tissue . The latter offers a highly labile system that 
enables production of colors (e .g . blue) and color effects 
(e .g . iridescence) not easily attainable by pigments alone . 
Here I will first discuss how these colors are produced at the 
nanometer scale, using examples of color types spanning the 
visual spectrum and including both chromatic and achro-
matic colors . I will then discuss their evolutionary patterns 
(including some hints from the fossil record) and their poten-
tial effects on avian diversification . Finally I will describe our 
use of these materials as inspiration for new color-producing 
materials, including both non-iridescent and iridescent coat-
ings .

S44.02
An insight for understanding of the development of 
iridescence

Sang-im Lee1, John A . Eimes2, Kazumasa Wakamatsu3, Peter 
Dunn4, Piotr G . Jablonski5

1. DGIST, Daegu, Korea, 2. Sungkyunkwan University, Suwon, Korea, 
3. Fujita Health University, Toyoake, Japan, 4. University of Wisconsin-
Milwaukee, Milwaukee, WI, USA, 5. Museum and Institute of Zoology, 
Warsaw, Poland

Iridescence in bird feathers is known to be produced by 
coherent scattering of light among the microstructures that 
create the layers of materials with different refractive indices . 
Within the feather, iridescence is generally exhibited in the 
barbules, and in many cases it involves the light scatter-
ing among the layers of keratin, melanin granules and air . 
Although the optical mechanism for iridescence has been 
extensively studied and validated using artificially created 
structures, how the orderly arrangement of microstruc-
tures is obtained during the development of feathers has 
only been speculated . Here, we will discuss ideas based on 
existing literature and on our comparison between non-
iridescent and iridescent barbules of the Eurasian magpie 
(Pica pica), with respect to the elemental composition of 
the keratin matrices . We propose that more rigorous effort 
should be made to obtain an understanding of the chemical 
composition of the keratin matrix in the feathers, as it may 
contribute to the formation of the orderly arrangements of 
microstructures (such as melanin granules) in the feathers .

S44.03
Sex in the family: social behavior and bird sexual 
dichromatism

Szymon M . Drobniak1, Michael Griesser1, Peter Dunn2

1. Jagiellonian University, Kraków, Poland, 2. University of Wisconsin-
Milwaukee, Milwaukee, WI, USA

Bird colouration attracts a lot of attention, as birds are an 
ideal model group to study the evolution of animal coloura-
tion . Many aspects remain unclear and further comparative 
research is needed – especially in relation to bird life-histories 
and ecologies . One of the neglected aspects, is the form of 
bird social behaviour, especially in the context of recent ad-
vancements of how reproductive cooperation followed the 
evolution of family living in birds . Here, we present results 
of an extensive comparative analysis looking at the evolu-
tion of bird sexual dichromatism across a set of over 900 bird 
species to recognize the life-history drivers of inter-species 
variation in plumage colour, focusing on the importance 
of each species’ social system . We employed phylogenetic 
comparative methods on high-resolution spectrophotomet-
ric data collected from available species and asked which 
species characteristics drive variation in sexual dimorph-
ism in colouration . Our results indicate that family living 
birds (i .e . those that form persistent family groups beyond 
the point of nutritional independence of nestlings) tend to 
be less sexually dichromatic, being at the same time more 
size dimorphic . Most of the colour dimorphism existing in 
non-family living species is due to achromatic components 
of plumage (brightness) . Family-living species are expected 
to be able to spend more resources on development and as 
such may suffer less costs while developing costlier structural 
size dimorphism, trading this costlier form of dimorphism 
against sexual dichromatism .

S44.04
Environmental determination of carotenoid-based and 
structural colouration in the blue tit (Cyanistes caeruleus)

Katarzyna Janas1, Dorota Lutyk1, Edyta Podmokła4, Joanna 
Sudyka2, Anna Dubiec3, Mariusz Cichoń1, Szymon Drobniak1

1. Institute of Environmental Sciences, Jagiellonian University, Kraków, 
Poland, 2. Centre of New Technologies, University of Warsaw, War-
saw, Poland, 3. Museum and Institute of Zoology, Polish Academy 
of Sciences, Warsaw, Poland, 4. Institute of Zoology and Biomedical 
Research, Jagiellonian University, Kraków, Poland

Carotenoid-based and structural colouration, both respon-
sible for conspicuous plumage ornaments in many bird spe-
cies, are often postulated to play an important role in sexual 
selection and social communication . To fully understand the 
signalling value of those colourful ornaments we need to 
recognize the impact of environmental factors that, beside 
genetic and physiological mechanisms, are vital determin-
ants of its expression . In this study, we aimed at examining 
the influence of two important environmental factors: hatch-
ing date, connected with environmental pigment availability, 
and parasitic infections on carotenoid-based and structural 
colouration of blue tits (Cyanistes caeruleus) . We used, re-
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spectively, a five-year data set on nestlings for hatching date 
analysis and a three-year data set on adults for the analysis 
of the impact of haemoparasites (from genera Plasmodium 
and Haemoproteus) . To analyse the feathers’ spectral reflect-
ance, we applied the avian tetrahedral colour space model . 
Contrary to previous studies, we found negative correlation 
between brightness and pigment-based characteristics of 
carotenoid-based nestlings colouration, which might be 
caused by a seasonal decline in availability of Lepidoptera 
larvae – the main dietary source of carotenoids for the tits . 
We also found that adult birds infected with haemopara-
sites have more elaborate colouration, both structural and 
carotenoid-based . This pattern might be explained by the 
parasite mediated selection hypothesis, as only individuals of 
superior quality can survive the acute stage of infection and, 
therefore, they could produce more elaborate ornamental 
colouration . Together our results point to the importance of 
considering environmentally-generated patterns as import-
ant predictors of bird colouration in nature .

S44.05
Delayed plumage maturation in green-backed flycatchers 
(Ficedula elisae): female mimicry or status signaling?

Gong Chen, Canwei Xia, Lu Dong, Nan Lyu, Yanyun Zhang
Ministry of Education Key Laboratory for Biodiversity and Ecological 
Engineering, College of Life Sciences, Beijing Normal University, Beijing, 
China

Delayed plumage maturation (DPM) is the delayed acquisi-
tion of an adult color and pattern of plumage until after the 
first potential breeding period . When defining DPM based on 
the distinctive plumage of second-calendar-year (SY) birds 
and after-second-calendar-year (ASY) birds, the distinctive-
ness of coloration from a human perspective is usually not 
the same as that from an avian perspective . Among the hy-
potheses proposed to explain DPM, two have received con-
siderable attention, which are the status signaling hypothesis 
(SSH) and the female mimicry hypothesis (FMH) . We studied 
color differences of six plumage patches between ASY male, 
SY male and female by analyzing reflectance spectra in the 
avian visual system, and tested the predictions of FMH and 
SSH by conducting intrusion experiments on territorial males 
with three kinds of conspecific birds (i .e . ASY males, SY males 
and females) as territory ‘intruders’ in the green-backed fly-
catcher (Ficedula elisae) . SY males are nearly indistinguishable 
from females based on the plumage color of the six patches 
in avian visual system . ASY males were more aggressive 
towards ASY males than SY males and females while no dif-
ferences observed between the two latter . SY males showed 
a slightly higher but not significant attack intensity on ASY 
males than SY males and females . Our results suggest that 
female mimicry rather than status signaling is more likely to 
be the explanation for delayed plumage maturation in the 
green-backed flycatcher .

S45: Long-term Studies: Vehicles for 
Detection of Change?

S45.01
Long-term change in the intrinsic and extrinsic drivers of 
individual fitness

Peter Arcese
University of British Columbia, Vancouver, BC, Canada

Despite much evidence that climate change and non-native 
competitors and predators can limit native species distribu-
tions, few studies have estimated the relative influence of 
several intrinsic and extrinsic factors on individual fitness 
or identified those with chronic versus episodic effects over 
decades . We tested existing hypotheses on the influence of 
four intrinsic and five exogenous limiting factors on individ-
ual fitness in an insular Song Sparrow (Melospiza melodia) 
population . Annual and lifetime fitness were estimated 
precisely in 41 yrs from 1975 to 2017, a period that varied 
markedly in climate, coincided with the colonization of a 
dominant competitor (Fox Sparrow, Passerella iliaca) and 
the decline of a key nest predator (Brown-headed Cowbird, 
Molothrus ater) . Long-term variation in climate, population 
size, Fox Sparrow abundance, and the number of eggs laid 
by cowbirds (extrinsic factors), and variation in individual 
inbreeding level, individual quality, lifespan, and age (intrin-
sic factors) together accounted for substantial variation in fit-
ness . However, despite long-term declines in severe weather 
and cowbird abundance, Song Sparrows declined ~75% as 
Fox Sparrows increased 30-fold . Although annual reproduct-
ive rate increased as Song Sparrows declined, lifetime fitness 
declined over the course of the study because juvenile Song 
Sparrow survival also declined by 40% due to competition 
with Fox Sparrows . Because the pace of human-induced 
change is accelerating, identifying which intrinsic and ex-
trinsic factors are most influential of fitness should improve 
cost-effectiveness of managment .

S45.02
Breeding time adaptation to climate change: local 
evolutionary change in areas with strong spring warming

Christiaan Both
University of Groningen, Groningen, Netherlands

One of the best documented effects of climate change is 
the progressive advance in arrival and breeding phenology 
in birds . Most of the evidence so far shows that advances in 
breeding date are the result of phenotypic plasticity . In this 
talk we will use data of multiple Ficedula flycatcher popula-
tions across their breeding range to show that breeding 
phenology has changed more in areas with stronger spring 
warming . Furthermore, we show that the responses in areas 
with more spring warming are likely due to an evolutionary 
response . Here, flycatcher responses could only partly be 
explained by phenotypic plasticity, and they progressively 
bred earlier with the same temperatures during the last three 
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decades . In contrast, in areas with little spring warming, an-
nual variation in laying dates were the result of phenotypic 
plasticity . This cross population comparison thus shows 
that evolutionary responses can be localized, depending on 
strong directional environmental change .

S45.03
Integrating demography, ecology and genetics to inform 
conservation strategy for a threatened population of red-
billed choughs

Amanda E . Trask1, Eric M . Bignal2, Davy I . McCracken3, Stuart 
B . Piertney1, Pat Monaghan4, Jane M . Reid1

1. University of Aberdeen, Aberdeen, United Kingdom, 2. Scottish 
Chough Study Group, Isle of Islay, Argyll, United Kingdom, 3. Scotland’s 
Rural College, Ayr, United Kingdom, 4. University of Glasgow, Glasgow, 
United Kingdom

Small populations can face both ecological and genetic 
threats to their viability . Quantifying the relative and syner-
gistic impacts of these threats is key to understanding pro-
cesses contributing to population declines, and to designing 
effective conservation strategies . Achieving these goals 
requires long-term data spanning demography, ecology and 
genetics, and sophisticated population viability analyses 
that incorporates both ecological and genetic dimensions . 
Accordingly, we used long-term demographic data from a 
UK population of red-billed choughs (Pyrrhocorax pyrrhoc-
orax) of high conservation concern, to identify demographic, 
ecological and genetic mechanisms constraining popula-
tion growth rate . First, we identified low first-year survival as 
the primary demographic threat, reflecting low food avail-
ability . Second, we used sex- and age-specific reproduction 
and survival data to estimate total demographic variance, 
and demonstrate a critically small effective population size, 
implying that rates of inbreeding and expression of inbreed-
ing depression will increase rapidly over future generations . 
Further, we used family data to demonstrate that the pattern 
of occurrence of blindness observed in chough nestlings 
exactly matches that expected given Mendelian inheritance 
of a single-locus recessive mutation . We thereby provide a 
rare example of the expression of a lethal recessive allele in 
a wild population of conservation concern . Finally, we built 
a spatially- and genetically-explicit individual-based model 
to simulate joint ecological and genetic effects on stochastic 
demography, to infer population viability under different 
management scenarios . Together, this work demonstrates 
how long-term integrated studies can inform ecological 
and evolutionary analysis, and quantify holistic threats to 
wild populations and their associated uncertainties, thereby 
informing management responses .

S45.04
Weather at the wintering grounds is the main driver of 
spring migration phenology in short-distance migrant 
songbirds

Birgen Haest, Ommo Hüppop, Franz Bairlein
Institute of Avian Research, Wilhelmshaven, Germany

Over the past decades, spring arrival of most short-distance 
migrating birds has advanced . These changes in migration 
phenology have most frequently been linked to changes in 
spring temperatures . In most studies, however, preliminary 
assumptions are made on both the spatial location and the 
specific timeframe of the weather influencing spring migra-
tion phenology . We present a spatially explicit time-window 
analysis of the effect of temperature, precipitation, and 
wind on mean spring passage dates of nine short-distance 
migrant songbirds . We analysed standardised daily captures 
at the constant-effort site on the remote island of Helgoland, 
Germany, in combination with gridded daily temperature, 
precipitation and wind data from the NCEP dataset over a 
55-year period (1960-2014), across the whole of West Europe 
and North Africa . Although we allow for a time window of 
any length at any location, and incorporate various measures 
to avoid spurious correlations, time windows at the win-
tering grounds prior or during spring migration are consist-
ently selected as the best predicting variables . The weather 
variables at the wintering grounds explain up to 80% of the 
inter-annual variability in spring passage . We clearly show 
that it is weather at the wintering grounds that affects spring 
migration, and illustrate that correlations with weather at 
the passage or arrival location are due to spatio-temporal 
correlations . Although most of spring passage variance can 
be explained by weather at the wintering grounds, part of 
the trend over time remains unexplained, suggesting other 
forces than environmental plasticity are at play in the advan-
cement of avian spring migration .

S45.05
Evolutionary changes following a successful host jump: 
the case of Mycoplasma gallisepticum

André A . Dhondt1, Wesley M . Hochachka1, Keila V . Dhondt2, 
Andrew P . Dobson3, Steven J . Geary4, Edan R . Tulman4, 
Katherine Pflaum4, Dana M . Hawley6, David M . Ley5

1. Lab of Ornithology, Cornell University, Ithaca, NY, USA, 2. Microbiol-
ogy and Immunology ,Veterinary Sciences, Cornell University, Ithaca, 
NY, USA, 3. Ecology & Evolutionary Biology, Princeton University, 
Princeton, NJ, USA, 4. Pathobiology & Veterinary Science, University of 
Connecticut, Storrs, CT, USA, 5. Population Health and Pathobiology, 
Veterinary Sciences, North Carolina State University, Raleigh, NC, USA, 
6. Biological Sciences, Virginia Tech, Blacksburg, VA, USA

In the early nineteen-nineties a single successful jump of the 
poultry bacterium Mycoplasma gallisepticum to free-living 
house finches Haemorhous mexicanus caused an epidemic 
that is still ongoing . The epidemic started around Washing-
ton D .C . and rapidly spread across eastern North America . 
After a 5-year pause it made it across to the West . We have 
been able to study this system for the last twenty years and 
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collected bacterial samples from infected finches throughout 
this epidemic . Following the epidemic both the bird host and 
the bacterial pathogen changed . Mycoplasma gallisepticum 
in house finches (1) gradually increased in virulence once 
the disease had become established in an area; (2) adapted 
toward increased survival during the early phase of infection: 
in the few days following eye infection east coast isolates are 
present at very low loads while west coast isolates maintain 
much higher loads; (3) this demonstrates strain-dependent 
differences in load-to-virulence ratios, as western strains gen-
erally demonstrate higher bacterial loads than eastern strains 
given similar eye lesion scores; and (4) appears to evolve 
away from virulence for the original poultry host, as a house 
finch isolate collected in 2013 (20 years after the host jump) 
is highly attenuated and rapidly cleared after experimental 
infection of chickens, contrary to the original 1994 Myco-
plasma gallisepticum isolate that survives in chickens . We will 
discuss the mechanisms driving these evolutionary changes .

S46: Foodwebs in Marine and 
Freshwater Systems - The 
Importance of Long-chained Fatty 
Acids for Shorebirds and Seabirds

S46.01
DHA and EPA – Essential in physiology of birds for 
reproduction, migration, and homeostasis

Patricia Baird1, Robert W . Elner2

1. Kahiltna Research Group & Simon Fraser University, Vancouver, 
BC, Canada, 2. Environment and Climate Change Canada, Delta, BC, 
Canada

The connection between long-chained essential fatty acids 
like DHA and EPA reproduction in birds and other species has 
been reported in a number of diverse journals . These fatty 
acids have also been suggested as important for migration . 
However, no one has synthesized these disparate papers or 
has assembled the numerous physiological functions of DHA 
and EPA for birds, not only for reproduction and migration, 
but also for normal metabolism . We scoured over 40 years 
of literature in fields from invertebrate biology to oceanog-
raphy to synthesize the results of hundreds of studies . We 
also searched the literature for the physiology and biochem-
istry of these compounds . We present here what the source 
of DHA and EPA are, and how preservation of wetlands and 
the health of the ocean are essential for birds’ physiology . We 
summarize the biochemistry of these compounds, why they 
are essential for birds, as well as for other heterotrophs, and 
how each one affects different aspects of the bird’s physiol-
ogy and metabolism, from homeostasis to immunity, and 
from reproduction to migration .

S46.02
Do polyunsaturated fatty acids matter for bird 
migration?

Christopher G . Guglielmo1, Morag F . Dick1, 2

1. University of Western Ontario, London, ON, Canada, 2. University of 
Toronto, Scarborough, ON, Canada

Migratory flight requires intense exercise to be maintained 
for long periods (>1 week in some shorebirds) without food, 
water, or rest . Fat is the only metabolic fuel with sufficient 
energy yield to allow birds to store enough energy to accom-
plish these feats of endurance . The quality of fat may also be 
important for migration, as fatty acids that are shorter (i .e . 16 
vs 18 or 20 carbons) and more unsaturated (i .e . 1 – 6 double 
bonds) are more rapidly mobilized from adipose and are 
oxidized more readily by muscles . Fat stores generally con-
verge near 70% unsaturation during migration, which may 
promote rapid and efficient use of fatty acids during flight . 
Muscle membrane fatty acid composition may also change 
depending on dietary fatty acid input . Particular long-chain 
omega-3 (n-3) polyunsaturated fatty acids (PUFAs), which can 
be highly abundant in marine and estuarine foodwebs, such 
as those supporting mudflats and shorebirds, have been 
proposed to enhance bird migration performance through 
natural doping . Under this hypothesis, the accumulation 
of n-3 PUFAs from dietary sources may enhance muscle 
membrane function, promote rapid fatty acid transport, and 
activate cellular signalling pathways to increase aerobic and 
fatty acid oxidation capacity . We will review the observation-
al and experimental evidence from our own work and others 
regarding the role of unsaturated fatty acids and natural 
doping in migratory birds .

S46.03
Limnology for the ornithologist: freshwater fatty acids 
provide a vital nutritional subsidy for riparian birds

Cornelia W . Twining1, J T . Brenna2, David W . Winkler1, Jeremy 
R . Shipley1, Alexander S . Flecker1, Nelson G . Hairston1

1. Cornell University, Ithaca, NY, USA, 2. University of Texas, Dell Medical 
School, Austin, TX, USA

Highly unsaturated omega-3 fatty acids (HUFAs), are physio-
logically vital nutrients that are scarce in nature . Although 
many algae are rich in HUFAs, most terrestrial plants contain 
only the molecular precursor to HUFAs, alpha linolenic acid 
(ALA) . Numerous aquatic animals from HUFA-rich environ-
ments have limited capacity to convert ALA into HUFAs and 
rely on algal HUFAs . Riparian birds that consume HUFA-rich 
emergent freshwater insects from streams and lakes may 
similarly ultimately rely upon algae for dietary HUFAs . We 
explored how HUFA availability in natural riparian eco-
systems shapes HUFA requirements and use of subsidies in 
two species of insectivorous birds, Tree Swallows (Tachycineta 
bicolor) and Eastern Phoebes (Sayornis phoebe) . In field stud-
ies, we found that aquatic insects were significantly richer in 
HUFAs than were terrestrial insects reflecting differences in 
fatty acid composition at the base of aquatic and terrestrial 
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food webs . Aquatic insects provided Eastern Phoebes with 
their HUFAs even when aquatic HUFA subsidies were rela-
tively small . In a long-term field study, Tree Swallow breeding 
success was closely tied to aquatic, rather than total, insect 
biomass . In laboratory experiments, we found that chicks 
performed better on diets richer in HUFAs than they did on 
diets richer in ALA . Finally, in a field experiment we found 
that Tree Swallow chicks had very limited capacity to convert 
to ALA into HUFAs, making HUFAs from freshwaters eco-
logically essential nutrients . Taken together, our work shows 
that by serving as a source of algal HUFAs, aquatic insect 
subsidies provide terrestrial birds with physiologically crucial 
resources .

S46.04
Isotopic approaches to deriving estmates of biofilm 
contributions to diets of shorebirds

Keith A . Hobson1, Chris Guglielmo1, Mark Drever2

1. University of Western Ontario, London, ON, Canada, 2. Environment 
and Climate Change Canada, Delta, BC, Canada

The measurement of naturally occurring stable isotopes in 
foodwebs has contributed greatly to our understanding of 
shorebird diet . Recent research has focused on stable C and 
N isotope analysis of shorebird fecal samples to evaluate 
the contribution of biofilm to diets . That approach has the 
advantage of being easy in the field and does not require 
capture of individual birds . However, biofilm is a complex 
matrix consisting of several macromolecules involved in dif-
ferent metabolic pathways making it difficult to evaluate the 
contribution of biofilm during migration . We explored the 
use of breath CO2 stable-carbon isotope analysis of Western 
Sandpipers (Calidris mauri)at a spring stopover site during 
2016 and 2017 at Robert’s Bank, B .C Canada . We evaluated 
the potential contribution of biofilm as a direct carbohyrate 
energy source and as the basis of lipid synthesis using iso-
topic models based on results of controlled captive rearing 
experiments . Estimates derived from isotopic reconstruc-
tions using these various approaches are discussed and 
contrasted . Ultimately, an approach based on several tracing 
techniques including fatty acid other compound-specific ap-
proaches will be required to tease out the nutritional import-
ance of biofilm at migratory stopovers .

S46.05
A 3-year tidal flat mesocosm experiment using Red-
necked Stints to disentangle the relationships between 
birds and food web structure

Tomohiro Kuwae1, Eiichi Miyoshi1, Jun Hosoya2, Kazuhiko 
Ichimi3, Toshifumi Moriya4, Kenta Watanabe1, Tatsuo Sato5

1. Port and Airport Research Institute, Yokosuka, Japan, 2. Japanese 
Bird Banding Association, Abiko, Japan, 3. Kagawa University, Taka-
matsu, Japan, 4. Japan Bird Research Association, Tokyo, Japan, 5. NPO 
Friends of Gyotoku Bird Observatory, Ichikawa, Japan

Recent studies have revealed that surface biofilm on tidal 
flats is a major food source for small sandpipers, forcing a 

paradigm shift in understanding the food web structure of 
coastal ecosystems . Here, we performed a 3-year mesocosm 
experiment using captive Red-necked Stints (Calidris ruficol-
lis) in a tidal flat ecosystem facility with glass roof and walls, 
in which seawater exchange, tide, currents, sediments, and 
naturally recruited microbes and invertebrates exists since 
1995 . The shorebirds were captured in the field and released 
in the mesocosm pool in September 2013 . We monitored 
their body mass and consumption of a cereal-based food 
provided ad libitum . Also, we measured the abundance of 
natural potential prey items (invertebrates and biofilm) in 
an experimental pool with birds and a control pool without 
birds . The captive birds foraged on naturally occurring inver-
tebrates and biofilm as well as the cereal-based food . Their 
reliance on each food type varied depending on relative 
availability, season and tidal cycle . The comparison between 
the experimental and control pools revealed strong direct 
effects, i .e ., a top-down effect (decrease in macroinvertebrate 
prey), a bottom-up effect (nutrient supply from droppings 
and subsequent blooming of biofilm and macroalgae) and 
an indirect effect (increase in snails, a biofilm competitor) on 
food web structure in the presence of shorebirds . Overall, we 
showed experimentally that food web structure is variable in 
the presence of birds and that the omnivorous birds feeding 
on biofilm and invertebrates support the adaptive foraging 
hypothesis .

S47: Evolution of Birds and Dinosaurs: 
Structure, Anatomy and Behavior

S47.01
Gliding Blind: Anchiornis, evolution, and changing avian 
hindlimb morphometrics

Amanda R . Falk
Department of Biology, Centre College, Danville, KY, USA

The enigmatic Anchiornis huxleyi has recently been reclassi-
fied as the earliest known bird, predating Archaeopteryx by at 
least 5 million years . Understanding key morphological chan-
ges during avian evolution, especially unique changes to the 
highly plastic foot and the more morphologically restrained 
hindlimb, can clarify some of these complex relationships, as 
well as aid in elucidating the functional capabilities of these 
enigmatic vertebrates . Using principal component analysis 
(PCA), hindlimb elements (femur, tibiotarsus, and tarsometa-
tarsus) and components of the foot (each individual digit) 
can be used to map key evolutionary trends in the avian 
bauplan onto a hypothetical morophospace . Distinct clusters 
representing specific ecologic groups, clades, or foot mor-
photypes may be resolved . In this manner, major anatomical 
changes to the foot and hindlimb that may correlate to en-
vironmental, functional or behavioral changes can be distin-
guished . This work compliments recent soft tissue analysis of 
Anchiornis which displays a clearly avian body outline, includ-
ing robust propatagium (the primary lift-generating surface 
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of the wing between the shoulder and wrist), and a postpata-
gium . The postpatagium is not as robust relative to that seen 
in Confuciusornis . Furthermore, laser-stimulated fluorescence 
reveals phalangeal pads on the toes; this is a feature seen 
most often in birds with grasping feet (e .g ., perching birds, 
woodpeckers, birds of prey) . By combining known soft tissue 
analyses of Anchiornis, including feathers and patagia, with 
the results of the PCA morphospace, a deeper understanding 
of Anchiornis functional morphology, behavior, and evolu-
tion can be gained, furthering our knowledge of early avian 
evolution .

S47.02
Issues of feather renewal: growing a rachis shouldn’t be 
that hard

Willem J . Hillenius1, Paul F .A . Maderson2

1. School of Sciences and Mathematics, College of Charleston, Charles-
ton, SC, USA, 2. Independent Ornathologist, Quakertown, PN, USA

Feather regeneration continues to be one of the more poorly 
understood and, until recently, understudied aspects of avian 
biology . The phenomenon involves a number of intercon-
nected and interacting morphogenetic processes that occur 
simultaneously and/or sequentially, and which characterize 
different locations within and beyond the follicle . The tem-
poral and spatial interplay of multiple processes no doubt 
contributes to the difficulty of understanding feather form 
and renewal . The fact that it is difficult to reconstruct the sig-
nature events in feather renewal and to communicate these 
interpretations has many consequences: if merely identifying 
the defining features of “a feather” presents a problem, how 
much more difficult is it to incorporate existing knowledge 
of underlying morphogenetic processes into models or 
scenarios of feather evolution and the interpretation of puta-
tive fossilized elements? One of the more persistent issues 
that bedevils descriptions of feather regeneration concerns 
the putative causal relationship between barb and rachis 
formation . Since the early 20th century is has been routinely 
stated that “the rachis forms from fusion of barbs” despite 
clear published evidence that rachis formation proceeds 
independently from barb formation . This talk will review the 
historical basis for the contrasting concepts of rachis forma-
tion and propose a generally understandable reconciliation 
of the available data . 

S47.03
A novel scenario for the evolution of feathers: From 
leaping arboreal reptiles to volant birds

Dominique G . Homberger
Louisiana State University, Baton Rouge, LA, USA

Contrary to current hypotheses deriving feathers from entire 
reptilian scales, precursors of feathers are more plausibly 
explained as having originated from bristles of cutaneous 
sensilla within imbricated scales of a reptilian ancestor . This 
adaptive scenario is based on a gradual series of complex 
functional-morphological similarities, relies on the integra-

tion of known biological and selective processes, and is 
testable through extant models . In extant arboreal reptiles, 
mechanosensitive sensilla bear bristles with branching 
setules to monitor airflow and are strategically positioned 
within the caudal rim of imbricated scales that are moved 
by dermal muscles . Incidental or experimentally generated 
feathers on the scaly legs of birds are located along the distal 
rim of scales like the sensilla in reptilian scales, instead of 
having replaced scales as would be expected if feathers were 
derived from entire scales . The skin of reptiles with tuber-
culate or plate-like scales (e .g ., in alligators) lacks bristled sen-
silla as well as dermal muscles and, thus, lack the accessory 
structures necessary for a gradual evolution of feathers and 
its precursors . The scenario of avian feather evolution from 
reptilian bristled sensilla maintains the original structure and 
function of sensory organs while integrating emergent roles, 
such as thermal insulation, visual signaling, and aerodynamic 
streamlining . The latter strongly suggests that avian powered 
flight evolved from powerful leaping motions among tree 
branches rather than from gliding motions descending from 
trees .

S47.04
Metabolic and activity capacities of theropod dinosaurs 
and early birds

John A . Ruben
Dept. of IB/Zoology, Oregon State University, Corvallis, OR, USA

The earliest known birds (e .g ., mid-Mesozoic Era microraptors 
[“four-wingers”] and Archaeopteryx) and their close relatives, 
theropod dinosaurs, are often assumed to have possessed 
metabolic and respiratory capacities similar to those of 
modern avians . However, all theropods and early birds were 
unlikely to have possessed respiratory turbinates, as well as 
extensive non-vascularized respiratory air sacs and a capacity 
for avian-style lung ventilation . These attributes suggest that 
neither were likely to have routinely maintained endothermic 
metabolic rates nor were they capable of sustaining modern 
birdlike rates of O2-CO2 exchange during periods of intense 
exercise . Nevertheless, had these Mesozoic taxa possessed 
capacities for stamina and sustained activity similar to those 
in many extant varanid lizards, theropods may well have 
maintained large home ranges and been highly active preda-
tors . Similarly, even early birds would have been capable of 
routine, short-distance powered flight .
Birds with metabolic and flight capacities similar to those 
in modern avians appeared initially the Late Mesozoic Era . 
Ornithurans such as Ichthyornis, possessed respiratory turbin-
ates, extensive non-vascularized respiratory air sacs and a 
marked capacity for avian-style lung ventilation . Significantly, 
there are indications that these attributes evolved in re-
sponse to selection for long-distance powered flight . 
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S48: Loss of Tidal Wetlands Worldwide 
- Direct Anthropogenic Effects and 
Sea Level Rise

S48.01
Mud, glorious mud! Global distribution and conservation 
of intertidal wetlands

Nicholas J . Murray1, 2, Micha V . Jackson1, Richard A . Fuller1

1. University of Queensland, Brisbane, QLD, Australia, 2. University of 
New South Wales, Sydney, NSW, Australia

Intertidal wetlands occupy a restricted but unique distribu-
tion at the junction between land and sea . Characterized 
by regular tidal inundation and muddy to sandy substrates, 
their high biological productivity supports diverse fauna and 
provides ecosystem services to millions of people . Mudflats 
are particularly important to shorebirds, which rely on them 
for primary foraging habitat . Increasing human populations 
and economic activity around global coastlines have caused 
extensive loss, degradation and fragmentation of coastal 
ecosystems and the services they provide . Intertidal flats are 
threatened by development, sea level rise, and subsidence 
of sediments, and their reduction is a driver of shorebird 
population declines . Yet reliable information on their global 
distribution and status has been elusive due to a lack of high-
resolution spatial data . To address this gap, a recent initiative 
has produced the first global maps of the intertidal zone and 
its changing distribution over the past three decades . This 
analysis used every available Landsat 4, 5, 7 and 8 satellite 
image acquired within 1-km of the coastline (N = 707,528 
images) and an advanced machine learning classifier to map 
the global extent of the intertidal zone from 1984-2016 . 
It was implemented on the freely available Google Earth 
Engine, requiring nearly 100 years of CPU time to complete . 
The resulting map time-series reveals remarkable patterns 
of intertidal change driven by both natural and anthropo-
genic processes, and provides means to measure and analyse 
critical processes affecting the state of this important and 
dynamic ecosystem around the world .

S48.02
The collapse and potential recovery of intertidal 
wetlands in the Yellow Sea: A crucial habitat for 
migratory waterbirds

Yvonne I . Verkuil
International Wader Study Group, Garnwerd, Netherlands

The East Asian–Australasian Flyway (EAAF) is a large flyway 
supporting 176 waterbird species, of which 34 (19%) were 
assessed as globally threatened or Near Threatened in 2012 . 
In the same year, the International Union of Conservation 
of Nature convinced governments and other stakeholders 
in the EAAF that the rate of loss of intertidal wetlands was 
an ecological disaster that had to be urgently addressed . 
Subsequently EAAF governments committed to protect the 

flyway, but at that time over 600,000 ha of tidal flats were 
already subject to further proposed land claims . In the Yellow 
Sea, the major hub for migratory shorebirds, conversions of 
>300,000 ha planned as of 2012 would amount to a further 
loss of 40% of the remaining habitat . What has happened 
since and what ecological consequences for migratory 
shorebirds using the Yellow Sea have we witnessed? I will re-
view the insights into the ecological ramifications of habitat 
loss revealed by research conducted in the EAAF in the last 
decade . I will discuss whether and how this new knowledge 
has led to effective conservation already, and which crucial 
information on ecological and demographic effects of the 
still ongoing habitat loss in the Yellow Sea could make the 
difference for future safe-guarding of the remaining inter-
tidal wetlands .

S48.03
Sea-level rise and growing extinction risk for tidal marsh 
specialist birds in eastern North America: current status 
and future conservation

Chris S . Elphick1, Jonathan B . Cohen2, Maureen D . Correll3, 
Christopher R . Field4, 1, Thomas P . Hodgman8, Brian T . 
Klingbeil7, 1, Adrienne I . Kovach5, Brian J . Olsen3, Katharine J . 
Ruskin3, 1, W . Gregory Shriver6, Elizabeth L . Tymkiw6

1. University of Connecticut, Storrs, CT, USA, 2. SUNY-ESF, Syracuse, NY, 
USA, 3. University of Maine, Orono, ME, USA, 4. SESYNC, University of 
Maryland, Annapolis, MD, USA, 5. University of New Hampshire, Dur-
ham, NH, USA, 6. University of Delaware, Newark, DE, USA, 7. Auburn 
University, Auburn, AL, USA, 8. Maine Dept Inland Fish and Wildlife, 
Bangor, ME, USA

Eastern North America has more specialized saltmarsh breed-
ing birds than anywhere else in the world . In recent years, 
much research has focused on the status of these species 
and the threats they face . We synthesize data on population 
sizes, trends, demographic changes, and population projec-
tions . We examine the effects of chronic changes, especially 
sea-level rise, and examine resilience to disturbances such 
as hurricanes . Species vary in their vulnerability, with some 
facing a high extinction risk by mid-century, while others 
are more secure . Habitats are changing, with a shift to lower 
elevation, wetter marshes . Reproductive failure due to nest 
flooding appears to drive current demographic changes, but 
nest predation is also important in more southern marshes . 
Over the longer term, all species that use this habitat face 
potential declines due to habitat loss, although there is 
considerable uncertainty over the extent of future habi-
tat changes or the magnitude of those declines . Ongoing 
species protection involves a three-pronged strategy . First, 
we have identified marshes with a high chance of main-
taining high elevation habitat over the long term, which 
should be targeted for immediate protection . Second, we 
are investigating medium-term management actions that 
limit extreme flooding that causes reproductive failure or 
that help maintain marsh elevation . Finally, we are explor-
ing longer-term solutions that will facilitate marsh migration 
into upland areas or that increase sediment flow to estuaries . 
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Given uncertainty over the effectiveness of these interven-
tions, we have developed a common framework to collect 
and evaluate evidence for their efficacy .

S48.04
Loss of Tidal Wetlands on U.S. Temperate Barrier Islands

James D . Fraser, Katie M . Walker, Eunbi Kwon, Samantha G . 
Robinson, Henrietta A . Bellman, Audrey L . DeRose-Wilson, 
Julia D . Monk, Daniel H . Catlin, Sarah M . Karpanty
Virginia Tech, Blacksburg, VA, USA

Barrier Islands are long, low islands near ocean coasts, separ-
ated from the mainland by bays and marshes . They are rare, 
found near only 6 .5% of the world’s ocean coastline . On the 
Atlantic and Gulf coasts of the United States, 156 barrier 
islands extend 3605 km from New England to the Mexican 
border, comprising . 10 .4% of the world’s barrier islands, and 
23 .9% of the world’s total barrier island length . Intertidal 
sand flats and marshes on the bay side are key waterbird 
habitats . These habitats are formed and sustained by sand 
washed over the islands by winds and waves . Since 1900, 
humans have tried to prevent overwash by building sea 
walls, groins, and dunes, and by widening beaches . From 
1922 to 2003, at least 970 projects treated more than 6050 
km of shoreline and placed more than 430 million cubic 
meters of sand . Such projects reduce island overwash and 
hinder replenishment of these habitats . The importance of 
these habitats is inferred by avian population responses fol-
lowing island overwashes which create new intertidal flats 
or remove vegetative barriers to them . Overwashes in New 
York, Maryland, Virginia and North Carolina were followed by 
irruptive increases in breeding piping plovers . Similarly, after 
Hurricane Sandy created new bay intertidal habitats on Fire 
Island, NY, more than 13 thousand individuals of 25 shore-
bird species were seen using them during Spring migration . 
Continued interference with the natural disturbances which 
create intertidal habitats will likely result in changes in the 
distribution and abundance of a variety of waterbird species .

S48.05
Tidal wetlands in the Netherlands: from reclaiming to 
protecting

Bruno J . Ens1, Hans Schekkerman1, Martijn van de Pol2, Kees 
Rappoldt3

1. Sovon Dutch Centre for Field Ornithology, Nijmegen, Netherlands,  
2. NIOO-KNAW, Wageningen, Netherlands, 3. EcoCurves, Haren, Neth-
erlands

For many centuries gaining land from the sea was a way of 
life for the Dutch . These low lying reclaimed lands necessi-
tated dikes and other structures to protect against flooding . 
At the end of the twentieth century the tide turned and the 
remaining intertidal areas and saltmarshes became pro-
tected under the Natura2000 regime . Human activities are 
only allowed if nature is not harmed . A heavily debated hu-
man activity subject to strict regulations, including intensive 
monitoring of the impact, is gas extraction, as it causes soil 

subsidence . So far, the monitoring indicates no impact on the 
birds feeding on the tidal flats, in line with our model calcula-
tions . In contrast, evidence is growing that sedimentation 
on saltmarshes does not always keep up with subsidence, 
increasing the risk of nest flooding of saltmarsh breeding 
birds, exacerbated by sea level rise . The Dutch Wadden Sea 
can keep up with current rates of sea level rise, although still 
recovering (in geomorphological terms) from dikes closing 
part of the estuary in the previous century . However, nourish-
ment is needed when rates of sea level rise increase to 5 mm 
per year . Nourishment of the flats is certainly needed in the 
case of the Oosterschelde, due to the delayed geomorpho-
logical impact of the storm surge barrier . Tidal flats are 
disappearing at an alarming rate, as are the Oystercatchers 
feeding on these flats, corroborating our model calculations 
on carrying capacity .

Oral Abstracts

O01: Behavior and Behavioral Ecology: 
Sexual Selection and Sex 
Differences

O01.01
Who’s the most threatening of them all? Intrasexual 
consequences of colour in female and male Lovely fairy-
wrens (Malurus amabilis)

Ana V . Leitao1, Michelle L . Hall1, Kaspar Delhey2, Raoul A . 
Mulder1

1. School of BioSciences, University of Melbourne, Melbourne, VIC, Aus-
tralia, 2. School of Biological Sciences, Monash University, Melbourne, 
VIC, Australia

Animals compete over a wide range of limited resources 
which can lead to increased agonistic interactions . In this 
context, signals may help rivals to settle contests and prevent 
costly physical fights . While animal signalling has been inten-
sively studied, little is known about the extent and function-
ality of competitive signals in females, and a few studies have 
investigated sex similarities and differences in signal func-
tion . In the Lovely fairy-wren, Malurus amabilis, female and 
male adults are highly but differently colourful . We tested 
whether ornamental traits of female and male Lovely fairy-
wren mediate intra-sexual interactions, using a mirror image 
stimulation test . We first assessed the relationship between 
male and female colour and individual agonistic behaviour . 
We then specifically tested if colourful plumage influences 
aggressive response in both sexes by experimentally ma-
nipulating plumage colour and measuring individual re-
sponses to their mirror image . Our results show that naturally 
less colourful individuals were more aggressive towards the 
mirror and there were no general differences between sexes . 
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However, when plumage colour was manipulated, both 
females and males with enhanced colouration became more 
aggressive . The study raises new questions, but we experi-
mentally show that in both sex, plumage colour functions as 
a signal in an aggressive context . The results are discussed in 
the framework of the adaptive significance of ornamentation 
and specifically competitive traits in females and males .

O01.02
Female off-territory forays, personality and extra-pair 
mate choice in the great tit (Parus major)

Nina Bircher1, 2, Kees van Oers2, Camilla Hinde1, Marc Naguib1

1. Wageningen University, Wageningen, Netherlands, 2. Netherlands 
Institute of Ecology (NIOO-KNAW), Wageningen, Netherlands

Monogamy was long thought to be the primary mating sys-
tem in birds . However, molecular techniques have revealed 
that many socially monogamous bird species pursue copula-
tions outside the social pair-bond, often leading to extra-pair 
offspring . The behavioural mechanisms leading to extra-pair 
offspring are not well understood . In a territorial species at 
least one of the two individuals involved in an extra-pair 
copulation must leave its territory . While extra-pair fertiliza-
tions were often thought to reflect male interests, there is 
now growing evidence that females may control extra-pair 
mating in many bird species and that they might use male 
vocal performance to assess potential extra-pair mates . Here 
we combine an automatic tracking system (Encounternet) 
and microsatellite genotyping in order to investigate female 
off-territory movements and mate choice in a wild popula-
tion of personality typed great tits (Parus major) . We quantify 
male vocal performance using automatic song recordings 
collected at dawn during the breeding season . We expect 
that females actively pursue extra-pair copulations by 
foraying into the territory of other males during their fertile 
period and that these female forays are strongly influenced 
by both female personality and male song .

O01.03
Weather conditions and extra-pair paterniy in birds

Aneta Arct, Szymon M . Drobniak, Mariusz Cichoń
Jagiellonian University, Kraków, Poland

The ability of individuals to adaptively alter their behavior 
and physiology in response to changing environmental con-
ditions will determine the extent to which populations and 
species will adapt to a rapidly changing world . In response 
to changing environmental conditions females may alter 
their reproductive strategy to improve the quality of their 
offspring . There is an acute lack of research considering 
mate choice in relation to environmental conditions . It is 
possible that extra-pair mate choice may represent adaptive 
behavioral strategy to compensate possible negative effects 
of poor environmental condition . Using a meta-analytic 
approach, we examined the potential effect of variation in 
environmental conditions on extra-pair paternity rates in bird 
species across the word . Extra-pair matings are assumed to 

be costly for females, thus we predicted adaptive phenotypic 
plasticity in female propensity to engage in extra-pair mat-
ings . Our results are consistent with the hypothesis that en-
vironmental factors have shaped the evolution of reproduct-
ive strategy in birds . Thus, our study provides new insight 
into the complex nature of reproductive strategies and their 
relationship with environmental conditions .

O01.04
Self-maintenance, sex, and senescence: associations 
between age and uropygial gland functioning

Janek Urvik1, Peeter Hõrak1, Kalev Rattiste2, Richard Meitern1, 
Tuul Sepp1

1. University of Tartu, Tartu, Estonia, 2. Estonian University of Life Sci-
ences, Tartu, Estonia

Studies of senescence in the wild have traditionally focused 
on traits like survival or fecundity . Although efforts to meas-
ure other salient phenotypic traits and markers of relevant 
physiological processes are rapidly increasing, traits related 
to self-maintenance remain understudied in the context of 
aging . Furthermore, there is a lack of studies focusing on sex-
related differences in aging . Uropygial gland is a holocrine 
gland, exclusive to birds, directly linked to self-maintenance . 
We measured the size of uropygial glands of common gulls 
(Larus canus) in relation to aging and sexual signaling and 
examined whether these links were expressed in a sex-
specific manner . We found a senescent decline in the onset 
of breeding and the size of white wing patches, a sexually 
dimorphic ornamental trait, while preen gland increased 
with advancing age . This suggests that in accordance with 
life history theory, the common gull as a long-lived species 
tends to prioritize self-maintenance over reproduction . Uro-
pygial gland diameter showed sex-specific associations with 
all plumage characteristics and laying date . Males but not fe-
males with larger glands had less abraded wing tips and also 
larger white wing patches . This suggests that for females, 
the use of preen oil is directed more towards preventing the 
costs of reproduction, while for males it is more related to 
maintenance of signal quality . Our results support the notion 
that senescence in the wild can be asynchronous for different 
traits, and that more attention should be directed towards 
age-dependence of life-history trade-offs and sex-specific 
investment in life-history traits in relation to aging . 

O01.05
Are male ornaments costly or is testosterone the elixir of 
life?

Alexandra McQueen, Michael J . Roast, Kaspar Delhey, Anne 
Peters
Monash University, Clayton, VIC, Australia

Attractive male ornaments are expected to be costly . If this is 
the case, elaborate ornaments should come at the expense 
of resources for survival . However testing this is difficult, 
as individuals differ in their total available resources . For 
example, those with plentiful resources may display the most 
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elaborate ornaments with no evidence of a costly trade-
off, while those with limited resources may have both poor 
ornamentation and poor condition . Birds may also adjust 
their behaviour to offset physiological costs . Male superb 
fairywrens (Malurus cyaneus) change their plumage colours 
by moulting twice each year, alternating between a dull 
brown non-breeding plumage and a bright blue breeding 
plumage . Individual males differ in the time they undergo 
colour change and females strongly prefer extra-pair males 
that become blue earliest in the year . To test if the timing of 
male colour change is a costly ornament we used testoster-
one implants to stimulate males to moult into blue plumage 
early in the year and compared these to control implanted 
males . Implanted males were recaptured multiple times 
and closely observed over two years . We found no obvious 
effects on survival, time budget or social status, but predict 
that the experimentally-induced early moult will come at the 
expense of energetic and immune resources, or investment 
in reproduction .

O01.06
Handicapping males negatively affects the alternation of 
provisioning visits in blue tits

Maaike Griffioen, Arne Iserbyt, Wendt Müller
University of Antwerp, Wilrijk, Belgium

Parents of biparental bird species have a conflict about how 
much each should invest into the current brood . A recent 
intriguing theory suggests that parents might amelior-
ate this conflict via alternation of their provisioning visits 
facilitating equal investment . A handful of studies have 
shown that some species do actively alternate . However, 
experimental studies proving whether alternation is actually 
a stable behavioural strategy are still lacking . In this study, we 
handicapped male blue tits (Cyanistes caeruleus) by feather 
clipping, and recorded the parental responses of both males 
and females . In particular, we investigated whether males 
kept the alternation level stable regardless of their handicap . 
However, the alternation level was lower when the male was 
handicapped, indicating that pairs exhibit some degree of 
flexibility in the level of alternation . Interestingly, females 
with a handicapped partner had a higher visit rate, whilst 
males in both groups had similar visit rates . Females might 
have responded to the handicap of their partner, which likely 
reduced the male’s quality, and therefore compensated by 
increasing their visit rate . This suggests that the females of 
the handicapped males distort the alternation pattern . Our 
study highlights that so-called stable behavioural strategies 
within pairs can change in response to sudden irreversible 
asymmetries in individual quality .

O01.07
Female need for paternal care shapes variation in extra-
pair paternity in an Afrotropical cooperative breeder

Laurence Cousseau1, Dries Van de Loock1, 3, 4, Carl Vangestel1, 

2, Luc Lens1

1. Terrestrial Ecology Unit, Ghent University, Ghent, Belgium, 2. Ento-
mology Department, Royal Belgian Institute of Natural Sciences, Brus-
sels, Belgium, 3. Evolutionary Ecology Group, University of Antwerp, 
Antwerp, Belgium, 4. Department of Zoology, National Museums of 
Kenya, Nairobi, Kenya

Extra-pair paternity (EPP), where offspring are sired by a 
male other than the female’s social partner, is very common 
in socially monogamous passerines . Under the constrained 
female hypothesis, females more likely seek extra-pair 
copulations (EPC’s) when they can rear offspring with little 
help from their male partner, and can therefore risk the cost 
of reduced paternal care . In cooperative breeding species, 
individuals other than the breeding pair provide care to 
offspring at a nest . Such presence of helpers may reduce 
the dependency of a breeding female on care by her social 
partner, and may hence result in an increased propensity to 
engage in EPC’s . However, few studies investigated the effect 
of the number of helpers on EPP . We studied EPP in an Afro-
tropical, socially-monogamous and facultative cooperative-
breeding bird, the placid greenbul (Phyllastrephus placidus), 
in the severely fragmented cloud forests of the Taita Hills in 
Kenya . A microsatellite analysis was performed to determine 
the genetic relationships between breeding adults, helpers, 
and nestlings from 129 nests with variable number of helpers 
(0 to 3) . Overall, 44% of all offspring resulted from EPC’s, and 
assigned extra-pair males were always breeding males from 
surrounding territories . As expected under the constrained 
female hypothesis, EPP increased with the number of help-
ers, most strongly so in the population where paternal invest-
ment was highest . Results from this study hence provide 
empirical evidence that female need for paternal care can 
shape intra-specific variation in EPP .

O01.08
Does a lethal inversion lead to adaptive mate choice in 
Ruffs (Calidris pugnax)? If not, why not?

David B . Lank1, Lina M . Giraldo Deck2, Terry A . Burke3, 
Clemens Kuepper2

1. Simon Fraser Univeristy, Burnaby, BC, Canada, 2. Max Planck Institute 
for Ornithology, Seewiesen, Germany, 3. University of Sheffield, Shef-
field, United Kingdom

Behavioural ecologists expect differential fitness conse-
quences of mating decisions to lead to the evolution of 
adaptive mate choice rules . In some cases, however, popula-
tion structure or genetic architecture may prevent this from 
occurring . In Ruffs (Calidris pugnax), three male morphs result 
from being homozygous for the ancestral sequence for short 
section of chromosome, versus being heterozygous with 
one of two alternative forms of a small autosomal inversion, 
carried by n about 10% of individuals . The inversion is homo-
zygous lethal . Inversion-carrying females should therefore 
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avoid the production of 25% inviable offspring by avoid-
ing mating with inversion-carrying males . We conducted 
experiments in a captive breeding flock to compare mate 
choice by inversion carrying versus non-inversion carrying 
females . Females were grouped by inversion status, and pairs 
of groups were given a daily choice between mating with 
the same sets of inversion carrying versus non-inversion 
carrying males . Mating trials were videoed to tally matings 
directly, and morphs of offspring determined using molecu-
lar markers . Tabulation of the offspring genotypes provides 
a mixed picture of mate choice . Some inversion carrying 
females mated with inversion carrying males, thus absolute 
discrimination against such matings did not occur . However, 
when compared with the fertilizations ratios of their paired 
groups of noninversion females, inversion carriers’ mat-
ings appear to be biased against inversion carrying males . 
Stronger discrimination by inversion-carrying female may be 
hindered by the limited genetic substrate avialable on the 
inversion on which mate choice genes could evolve, and/or 
the low population frequency of the inversion could hinder 
its evolution .

O02: Behavior and Behavioral Ecology: 
Movement and Foraging

O02.01
Large-scale breeding site sampling in polygynous 
shorebirds

Bart Kempenaers1, Mihai Valcu1, Theunis Piersma2

1. Max Planck Institute for Ornithology, Seewiesen, Germany, 2. NIOZ, 
Texel, Netherlands

Migration is defined as an animal moving long distances 
between a wintering and a breeding site (spring) or vice 
versa (autumn) . In socially monogamous species, individuals 
typically return to the same breeding and wintering site year 
after year and often use similar routes to get there . However, 
some socially polygynous or lekking shorebirds show pat-
terns of movement that are hard to reconcile with the idea 
of fixed migratory routes, connecting confined areas where 
individuals breed, stop-over to replenish resources and 
winter . Based on data from the pectoral sandpiper (Calidris 
melanotos) and the ruff (Calidris pugnax), we will discuss 
the phenomenon of nomadic male movements during the 
breeding season . First, we describe both the movements and 
the local tenure patterns of the different male morphs in the 
ruff (residents, satellites and faeders) . Second, we show data 
from two male pectoral sandpipers and from 11 ruffs from 
two breeding seasons to emphasize an amazing individual 
flexibility in movements, mimicking the diversity seen at the 
population scale . We then discuss the consequences of these 
flexible movements for (a) our understanding of mechanisms 
of migration, (b) population structure and speciation and (c) 
population responses to environmental perturbations .

O02.02
Mechanistic differences in exploration and migration 
patterns of a partial migrant

Patrick L . Scherler1, 2, Stephanie E . Witczak1, 2, Martin U . 
Grüebler1

1. Swiss Ornithological Institute, Sempach, Switzerland, 2. Depart-
ment of Evolutionary Biology and Environmental Studies, University of 
Zurich, Zurich, Switzerland

Post-fledging exploration constitutes an important part of 
the transience phase in natal dispersal . Life-history theory 
predicts that dispersing individuals will invest consider-
able efforts in probing potential breeding locations before 
settling . In migrant species exploration of potential breed-
ing sites is interspersed with migration periods . In order to 
investigate ecological mechanisms during the two function-
ally different periods it is crucial to achieve a differentiation 
of movement strategies identifying migration and dispersal 
movements . We aimed at identifying dispersal periods in the 
movement trajectories of a partially migratory raptor species 
in Europe . We tagged 284 juvenile red kites (Milvus milvus) 
with GPS loggers and followed their movement patterns 
during the first year of life . We characterized their movement 
patterns based on turning angle and velocity distributions 
using cutting edge segmentation methods . We found that 
the first year of the red kites can be subdivided into five 
different movement patterns probably associated with dif-
ferent functions: post-fledging exploration, fall migration, 
wintering, spring migration and pre-settlement exploration . 
Both exploration periods showed considerable variation in 
spatial extent amongst individuals, indicating varying ex-
ploration potential and dispersal strategies . Some individuals 
lacked several phases as a consequence of missing migra-
tion behaviour . The clear differentiation between migration 
and dispersal movement patterns shows that (1) dispersal 
behaviour in our study species is temporally separated from 
migration, (2) dispersal behaviour in this partial migrant oc-
curs before and after migration, and (3) only a segregation 
of dispersal and migration movements allows for studying 
behavioural and functional ecology in the non-breeding 
period of migrant species .

O02.03
Using miniaturized GPS tags to study breeding season 
habitat use and migration in threatened Piping Plovers 
(Charadrius melodus)

Michelle Stantial, Jonathan Cohen
SUNY-ESF, Syracuse, NY, USA

Until recently, our ability to track small-bodied birds to 
understand individual space and habitat use was limited to 
the use of radio-telemetry or archival geolocators . Recent 
progress in miniaturizing archival global positioning system 
(GPS) units provides the opportunity to track birds across 
their annual cycle with high accuracy . During the 2017 
breeding season, we tested and deployed newly developed 
miniaturized GPS units with 10-m spatial accuracy and 
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weighing 1 g on piping plovers . We tagged 5 adult males to 
examine breeding season habitat use, as well as determine 
the safety of the tags before deploying the units for long-
term tracking . For short-term tracking, GPS units were set to 
collect spatial data 4 times per day at 6-hr intervals and were 
retrieved after approximately 2 weeks . For long-term track-
ing, we tagged 10 males near the end of the breeding season 
and set their tags to collect locations every 2 days during 
migration . We observed no injuries and no evidence of a 
negative effect of tagging on nest survival, chick survival, and 
adult survival . We observed males to use previously-undocu-
mented foraging locations including at midnight . Miniature 
GPS tags have helped to identify areas that are highly used 
within breeding territories and will help to identify highly 
used areas during migration and on the wintering grounds to 
inform habitat management across the annual cycle . Because 
data on migration and wintering habitat use are sparse, our 
results will provide information regarding periods of the life 
cycle that are largely unknown .

O02.04
The frost wave hypothesis: how environment drives 
autumn departure of an avian herbivore

Fei Xu1, Yali Si1, 2

1. Ministry of Education Key Laboratory for Earth System Modeling, 
and Department of Earth System Science, Tsinghua University, Beijing, 
China, 2. Resource Ecology Group, Wageningen University, Wage-
ningen, Netherlands

Migration phenology plays a hugely important role in shap-
ing individual life histories . Bird spring migration phenology 
has been widely studied but knowledge about the mechan-
isms underlying autumn migration phenology is limited . 
Frost is a general indicator of food and water unavailability 
but its effect on the autumn departure of migratory birds 
has not yet been quantified . In this study we hypothesis that 
avian autumn departure is mainly driven by a latitudinal 
consecutive frost event, the so-called ‘grey wave hypothesis’ . 
Using generalized linear mixed models, we associated the 
departure probability of an avian herbivore leaving stopover 
sites with frost, food, instantaneous weather conditions (i .e ., 
wind, temperature and precipitation) and remaining migra-
tion distances . We found that their departure probability sig-
nificantly increased with the larger time lag to the first frost, 
the support of surface meridional wind, and longer remain-
ing migration distances . We underline the critical effect of 
the frost event on autumn departure, as birds tend to leave 
with negative wind conditions if the time lag to frost is large . 
Time constraints to travel southward are likely to be stronger 
with longer remaining migration distances, as environmental 
conditions are severer when birds are close to the breeding 
sites in the autumn . By riding on this grey wave, birds man-
age to maximize their utilization of stopover sites and escape 
weather severity . Our findings can help gain a comprehen-
sive understanding of the full annual cycle of avian migration 
and quantify the global climate change effect on migration 
phenology and fitness .

O02.05
Foraging behavioural flexibility in an aerial insectivore

Gabriel J . Foley, Mark Brigham
University of Regina, Regina, SK, Canada

Aerial insectivores are declining faster than any other group 
of birds in North America, but the causes behind these 
declines are poorly understood . Understanding their fora-
ging behaviour is essential to understanding the causes 
behind their decline, but for some aerial insectivores even 
these basic observations are deficient . Common Nighthawks 
(Chordeiles minor, subfamily Chordeilinae) are known to use 
roads at night, and it has been assumed they use roads as 
roost sites . However, we hypothesize that Common Night-
hawks are instead foraging on roads in a manner akin to 
nightjars (subfamily Caprimulginae) . Roads provide suitable 
foraging locations for nightjars because the open space 
facilitates their short prey-capture flights and there is an 
unrestricted view of the sky against which flying insects are 
backlit . Nightjar activity increases with lunar illumination be-
cause flying insects are easier to locate and capture when the 
moon is brighter . To test our hypothesis, we surveyed roads 
at night in Ontario’s boreal forest during the reproductive 
period of Common Nighthawks and found that road use was 
significantly correlated with increased moon illumination 
and temporally restricted to immediately after their crepus-
cular foraging period . We argue that due to these patterns 
and further inconsistencies with other explanations such as 
grit ingestion, bachelor roosting, energetic requirements, 
and thermoregulation, Common Nighthawks exhibit previ-
ously undescribed behavioural flexibility in their foraging 
technique . This knowledge will allow us to better understand 
the niche exploited by Common Nighthawks, as well as risks 
associated with vehicle mortality on roads .

O02.06
Nā kūkuluae’o lele ma luna o ka’āina i māhele’ia: 
Hawaiian stilt movements through an urban landscape

Marty T . Kawasaki1, Eben H . Paxton2

1. University of Hawaii Hilo, Hilo, HI, USA, 2. USGS-PIERC, Honolulu, HI, 
USA

Natural wetlands in Hawaii create isolated habitats widely 
dispersed across the islands, but much of the historical 
wetlands have been lost through anthropogenic activities, 
leading to an overall reduction in functional waterbird 
habitat . The endangered Ae`o or Hawaiian stilt, Himanto-
pus mexicanus knudseni, is dependent on healthy wetlands 
that are largely found along Hawaii’s coastal plains yet can 
use other upland habitats . Hawaiian stilt populations fell to 
numbers below 1000 historically, although have been slowly 
recovering since the 1900s . Observations of Hawaiian stilts 
have demonstrated them to be a highly mobile species using 
multiple habitats and thus difficult to track, especially across 
urban environments . We used GPS satellite tracking devices 
to provide a glimpse into the dynamic habitat uses of Hawai-
ian stilt . Five Hawaiian stilts on ’Oahu were outfitted with 
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satellite transmitters and tracked over multiple months . We 
will discuss the movement behaviors observed by these birds 
and describe the variety of habitats we documented them 
using . Our work provides important information on habitat 
needs for this species, which can help conservation strategies 
consider the use of non-wetland habitats Hawaiian stilts use .

O02.07
Flight and foraging decision making in griffon vultures

Olivier Duriez1, Roi Harel2, Julie Fluhr1, Simon Benhamou1, 
Ran Nathan2

1. Centre of Evolutionary and functional Ecology - Université de 
Montpellier, Montpellier, France, 2. Movement Ecology laboratory, the 
Hebrew University of Jerusalem, Jerusalem, Israel

Griffon vultures Gyps fulvus are obligate scavengers, facing 
many constraints while foraging . Their morphology con-
strains them to use soaring-gliding flight, dependant on local 
atmospheric conditions . They must search over large areas 
for carcasses, which are rather unpredictable in time and/or 
space, even if available at supplementary feeding stations . 
We review the latest discoveries of how vultures cope with 
these trade-offs, by comparing movement patterns of indi-
viduals tracked by GPS telemetry and accelerometry in de-
serts in Israel and mountains in France . First we introduce the 
concept of triple trade-off faced by flying vultures, managing 
time, energy and risk, to compare the flight strategies of 
vultures during their outbound and inbound foraging trips . 
During inbound flights, individuals reduced journey time by 
performing more efficient soaring–gliding flight, reduced 
energy expenditure by flapping less and were more risk-
prone by gliding more steeply between thermals . Second 
we investigated how food predictability and breeding status 
would affect foraging decisions by comparing vulture behav-
iour in regions with and without feeding stations . The flight 
parameters (time of departure from the roost, daily distance 
travelled, duration of flight bouts) were strongly influenced 
by wind and availability of thermal uplifts . Compared to non-
breeders, breeding individuals in regions with more feeding 
stations spent more time flying per day, and also more time 
feeding when on the ground . Our results suggest that the 
breeding status of the individual, the seasonality of the avail-
ability of food resources, and the atmospheric conditions 
influence movement patterns and time and energy prioritiza-
tion during flight .

O02.08
Juggling a junk-food diet: Foraging strategies of an 
urban bird in response to fluctuating anthropogenic-
food availability and high air temperatures

Miqkayla Stofberg, Susan Cunningham, Petra Sumasgutner, 
Arjun Amar
FitzPatrick Institute of African Ornithology, DST-NRF Centre of Excel-
lence, University of Cape Town, Cape Town, South Africa

Urbanization and global warming are currently among the 
most important threats to biodiversity . Despite the chal-

lenges posed by urbanization, some species have managed 
to successfully colonize urban environments, often taking 
advantage of anthropogenic food that urban systems offer . 
Red-winged starlings (Onychognathus morio) are an excellent 
example of an African species which has responded posi-
tively to urbanization . We studied a resident, color-banded 
starling population on the University of Cape Town campus, 
where they face enormous temporal fluctuations in an-
thropogenic food availability over both short (weekdays ver-
sus weekends) and longer timescales (term time versus vaca-
tion) . To understand how starlings deal with these frequently 
changing conditions, we studied their diet and activity 
budgets in response to days with contrasting anthropogenic 
food abundance . By training starlings to perch on a top-pan 
balance, we also examined daily changes in body mass . Star-
lings had a higher consumption of anthropogenic food and a 
greater daily mass gain on weekdays during term-time versus 
weekdays during vacation . This greater anthropogenic food 
consumption however did not translate into lower foraging 
effort . Furthermore, we explored heat dissipation behavior 
in this species, and whether the abundance of anthropo-
genic food could buffer against impacts of hot days which 
are increasing in our study area with global warming . How 
species cope with the duel pressures of climate change and 
urbanization is likely to be of considerable importance in the 
future, but so far has received almost no attention . Our study 
is a first attempt to address this knowledge gap .

O03: Community and Landscape 
Ecology: Community Interactions

O03.01
Metabarcoding of hummingbird fecal samples reveals 
hidden diet items

Jenny Hazlehurst1, Erin Wilson Rankin1, David Rankin2, Quinn 
McFrederick1, Christopher J . Clark2

1. Dept. of Entomology, University of California, Riverside, Riverside, CA, 
USA, 2. Dept. of Evolution, Ecology, and Organismal Biology, University 
of California, Riverside, Riverside, CA, USA

Documenting the diet of birds through traditional tech-
niques, such as direct observation, fecal, or gut dissection, 
yields valuable data but is extremely time-consuming . In 
the case of hummingbirds, this difficulty is compounded by 
high fecal liquid content and the fact that plant nectar leaves 
no identifiable visual traces in feces or guts . This research 
demonstrates how DNA metabarcoding can reveal addi-
tional hummingbird diet items that complement and extend 
what traditional techniques can reveal . We used metabar-
coding approaches to discover hidden diet items in the 
fecal samples of hummingbirds captured at various sites in 
California habitats . Fecal samples came from Anna’s (Calypte 
anna), Black-chinned (Archilochus alexandri), Costa’s (Calypte 
costae), Allen’s (Selasphorus sasin), and Rufous (Selasphorus 
rufus) hummingbirds . Fecal samples contained an average of 
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6 .1 ± 0 .4 diet items, including plants and arthropods . Females 
showed more variance in diet diversity than did males, and 
adults showed more than hatch years . We found variation in 
the relative proportion of spider, insect, and plant sequences 
identified over time . Direct observations of hummingbird 
feeding revealed only a fraction of the plant diversity in 
their diet as compared to barcoding methods, and was not 
effective for quantifying insect and arachnid diversity in their 
diet . DNA metabarcoding is therefore a useful tool for iden-
tifying diet in birds that may not be picked up by alternative 
methods . In the case of hummingbirds, which are important 
pollinators, metabarcoding can be used to elaborate plant-
pollinator networks with important consequences for the 
study of community ecology and conservation .

O03.02
Restoring cultural landscape towards wilderness 
potentially puts both avian diversity and endemism at 
risk: a Tibetan Plateau case study

Li Li2, Thomas Tietze1, Andreas Fritz2, Zhi Lü3, Matthias Bürgi4, 
Ilse Storch2

1. Natural History Museum Basel, Basel, Switzerland, 2. University of 
Freiburg, Freiburg, Germany, 3. Peking University, Beijing, China,  
4. Swiss Federal Research Institute WSL, Birmensdorf, Switzerland

In cultural landscapes undergoing land use extensification, 
passive rewilding has been proposed as a viable restora-
tion approach to reverse biodiversity loss through reducing 
human land-use intensity . The world’s largest grassland 
restoration campaign is taking place on the eastern Qinghai-
Tibetan Plateau (QTP) to enhance the upper stream region’s 
water retention capacity . However, little is known about 
whether the large-scale restoration also benefits the unique 
bird assemblage of the eastern QTP . Our study aims to make 
science-based conservation recommendations for the 
Tibetan avifauna by detecting their diversity and endemism 
distribution patterns . In the breeding seasons of 2014 and 
2015, we carried out bird surveys and conducted habitat 
mapping using three Unmanned Aerial Vehicles (UAVs) . We 
developed a comprehensive set of 2D and 3D habitat feature 
parameters from the high-resolution (10-cm level) UAV-
derived images . Meanwhile, we employed the participatory 
GIS approach to acquire farm-scale human land-use data . 
Our results indicate that the distributions of avian diversity, 
endemism and abundance are not congruent on the eastern 
QTP . Human-created vertical and horizontal habitat hetero-
geneity maintain the local bird diversity, anthropogenic 
elements significantly enriching the overall bird abundance . 
Human-perceived “degraded pastures” provided key habi-
tats for two high-abundant endemic passerines, i .e . White-
rumped Snowfinch Onychostruthus taczanowskii and Ground 
Tit Pseudopodoces humilis . Our results reveal that rewilding 
abandoned agricultural landscape will not necessarily lead to 
a desired conservation outcome especially when the require-
ments of habitat specialists and endemics are not taken into 
account .

O03.03
Owls in noisy world

Michał Ciach, Arkadiusz Fröhlich
Department of Forest Biodiversity, Institute of Forest Ecology and Silvi-
culture, University of Agriculture, Kraków, Poland

The proportion of urban areas is rapidly increasing world-
wide along with human population growth . Urbanisation 
modifies natural habitats and creates a novel and complex 
environment that is exploited by whole assemblages of or-
ganisms, including owls – nocturnal acoustic predators . How-
ever, noise, an obvious effect of urbanization, has a negative 
impact on animal vocalizations and the hunting efficiency of 
acoustic predators . In our study we investigated how habitat 
components of the urban landscape influence the divers-
ity and distribution pattern of owls – top predators in many 
urban environments . The studies were conducted in Kraków 
(S Poland) . The set of habitat variables (including noise pol-
lution) were identified and correlated with the probability of 
the owls’ occurrence . The results show that urban matrix is 
used by five species of owls and number of occurring species 
is an honest indicator of habitat diversity . The probability of 
occurrence of owls was correlated with the presence of pri-
mary habitat: Tawny Owl Strix aluco occurrence was shaped 
by the availability of woodlands (basic breeding habitat) and 
Long-eared Owl Asio otus by the availability of grasslands 
(basic foraging habitat) . However, the probability of occur-
rence was significantly reduced by anthropogenic noise pol-
lution – owls were less likely to occur at sites with high noise 
levels at night . We also found that natural noise can contrib-
ute to the distribution pattern of owls and the intensity of 
wind can limit the species occurrence . Our studies suggest 
that apart from habitat factors, the distribution of acoustic 
predators is driven by noise intensity .

O03.04
Consumption of Bryophytes by Montane Sub-Antarctic 
Birds

Nicholas J . Russo1, Michael W . Robertson2, 3, Roy MacKenzie4, 
Patricio Arce4, Bernard Goffinet1, Jaime E . Jiménez2, 3

1. University of Connecticut, Storrs, CT, USA, 2. University of North Texas, 
Denton, TX, USA, 3. University of Magallanes, Punta Arenas, Chile,  
4. Pontifical Catholic University of Chile, Santiago, Chile

Birds are vectors of bryophyte dispersal, and their move-
ments potentially shape bryophyte biogeography . Previ-
ous studies suggest that birds consume bryophytes either 
inadvertently or to supplement their diet, and given the 
totipotency of bryophyte tissues, birds may thus contrib-
ute substantially to local or regional bryophyte dispersal 
through endozoochory . This research sought to determine 
whether consumption and defecation of bryophytes by two 
montane bird species, the White-bellied Seedsnipe (Attagis 
malouinus) and Upland Goose (Chloephaga picta), contribute 
to bryophyte dispersal in Sub-Antarctic Chile . We collected 
feces of both species opportunistically from the Andean 
tundra of Navarino Island, recovered bryophyte diaspores 
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from samples, and placed specimens on agar growth plates 
to determine viability . We extracted total DNA from feces and 
targeted specific plant chloroplast loci to assess the divers-
ity of bryophytes consumed, pending results . We detected 
bryophyte fragments in 22 of 26 seedsnipe fecal samples, 
and in 20 of 22 goose fecal samples . Eleven goose feces were 
composed of at least 80% sporophyte fragments, identifi-
able as Polytrichaceae or presumed Pohlia spp . A nutrient 
content analysis of Pohlia mosses from fecal sample sites 
revealed that their composition is 9-10% protein . We did not 
confirm the growth of any mosses beyond extraction from 
fecal samples of either bird species, although one recovered 
Polytrichaceae specimen showed signs of new tissue growth 
prior to plating . These observations suggest that Upland 
Geese feed intentionally—albeit occasionally—on Polytri-
chaceae and Pohlia mosses, perhaps for their protein con-
tent, and that both species may contribute to the dispersal of 
bryophytes in the Sub-Antarctic .

O03.05
Genetic Assessment of the Long-term Diet of Seaside 
Sparrows (Ammodramus maritimus) in Response to Oil 
and Altered Prey Communities

Allison Snider1, Andrea Bonisoli Alquati2, Stefan Woltmann3, 
Philip Stouffer1, Sabrina Taylor1

1. Louisiana State University, Baton Rouge, LA, USA, 2. California State 
Polytechnic University, Pomona, Pomona, CA, USA, 3. Austin Peay 
University, Clarksville, TN, USA

Oil from the 2010 Deepwater Horizon spill covered over 
1,000 km of Louisiana’s coastal wetlands, driving vegeta-
tion loss and invertebrate population crashes . Beyond initial 
population declines, oil buried in sediment can remain for 
decades and continue to affect ground dwelling inverte-
brates . This may lead to long-term alterations in the salt-
marsh food web, impacting species at upper trophic levels, 
like the Seaside Sparrow (Ammodramus maritimus) . Seaside 
Sparrows prey upon invertebrates and have been shown to 
switch prey sources following temporary habitat alteration, 
including alterations from hurricanes . However, it is unclear 
how sparrows will cope with chronic oiling that will alter 
prey communities for years . To assess how Seaside Sparrows 
have responded to this long-term disturbance, we examined 
diet composition on oiled and control sites for seven years 
post-spill . Prey in ligature samples, gizzard contents, intestine 
contents, and fecal samples were identified using DNA bar-
coding and metabarcoding of the COI mitochondrial gene . 
Preliminary results suggest a preference for two main prey 
taxa: wolf spiders (Lycosidae) and moths (Lepidoptera) . We 
expect changes in the diet on oiled sites to mirror changes in 
the invertebrate community, with spiders and other ground-
dwelling species more likely affected—therefore absent in 
the diet—compared to vagile moths . By completing this 
study, we are able to identify changes in Seaside Sparrow 
diet following an ecosystem-wide disturbance, providing 
insight on the resiliency of this species to chronic anthropo-
genic alterations to the saltmarsh .

O03.06
Perceived and data-driven needs in biodiversity 
mainstreaming for threatened bird conservation 
priorities in Asia and Africa

Judit K . Szabo, Ding L . Yong
BirdLife International, Cambridge, United Kingdom

Economic sectors utilise natural resources and drive land-
use changes, exerting direct pressures on biodiversity . 
Consequently, integrating biodiversity considerations into 
production sectors and socio-economic frameworks has 
become a critical component of conservation initiatives . 
We collated data on biodiversity mainstreaming needs as 
perceived by conservation experts from 25 Asian and African 
countries . In Asia, agriculture was most commonly identified 
as the sector in need of biodiversity mainstreaming, followed 
by infrastructure and forestry . In Africa, the top sector was 
energy, followed by agriculture and mining . Using BirdLife 
International databases, we identified threats to Important 
Bird and Biodiversity Areas and threatened bird species and 
reclassified them into mainstreaming needs . Based on site- 
and species-based threats, mainstreaming for biodiversity 
in agriculture constituted the greatest need for both contin-
ents, followed by forestry (Asia) and infrastructure (Africa) . 
While data-driven and expert-perceived priorities were well 
matched, country-level discrepancies could be explained by 
spatial (only areas currently considered important for bio-
diversity) or temporal differences (last update of datasets), as 
experts needed to integrate information, synthesize the “big 
picture” for their country and often considered current, as 
well as emerging, threats . Our results can guide priority-set-
ting for biodiversity mainstreaming needs in Africa and Asia 
– particularly in countries with scarce conservation resources . 
Regional patterns can also inform international cooperation, 
especially for migratory soaring birds . We also aim to pro-
mote biodiversity mainstreaming in the private sector in the 
run up to CBD COP14 . Achieving long-term sustainability 
will require fundamental changes in the operation of several 
primary sectors of the global economy .

O03.07
Conserving forest bird populations in tropical 
agricultural countryside

Cagan H . Sekercioglu1, 2, Chase Mendenhall3, Federico O . 
Brenes4, Joshua J . Horns1, Paul R . Ehrlich3, Gretchen C . Daily3

1. University of Utah, Salt Lake City, UT, USA, 2. Koc University, Istanbul, 
Turkey, 3. Stanford University, Stanford, CA, USA, 4. Organization for 
Tropical Studies, San Vito, Costa Rica

Agriculture covers a large part of the tropics, but the long-
term capacity of tropical countryside to sustain native 
biodiversity is little-known . Between 1999 and 2010, we 
used mist nets to sample 57,307 birds of 265 native species 
at 19 mid-elevation sites in Costa Rica . Habitats ranged from 
sun coffee plantations to primary rainforest . Four findings 
stand out . First, 49% of species preferred forest to coffee, 
38% preferred coffee to forest, and 13% used both habitats 
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equally . Most forest-dependent species were absent from 
coffee plantations . However, this habitat still contained 184 
species, had the highest capture rate, and supported increas-
ing populations of three forest-dependent species . Second, 
twice as many bird species were declining versus stable or 
increasing . Third, declines were concentrated in species that 
were resident, insectivorous, and more specialized . Finally, 
modest increases in coffee plantation tree cover (7% vs 13%) 
resulted in double the capture rate of forest-dependent birds 
and half the capture rate of non-forest birds . Seed-eating 
birds were most abundant in coffee plantations . Insectivores 
were best represented in primary forest, and their abun-
dance in coffee plantations increased with more tree cover . 
Populations of northern migrants persisted better compared 
to those of resident species . Birds with globally declining 
populations increased with habitat tree cover . Costa Rican 
countryside habitats such as coffee plantations, riparian 
corridors, and secondary forests host hundreds of bird spe-
cies and are critical for connecting bird populations in forest 
remnants . Better integration of agricultural countryside with 
protected areas is essential for the long-term sustainability of 
bird communities .

O03.08
Predator-mediated effects of drought associated with 
poor reproductive success in a nocturnal seabird in a 
cross-ecosystem cascade

Sarah Thomsen, David Green
Simon Fraser University, Burnaby, BC, Canada

Despite the profound impacts of drought on terrestrial pro-
ductivity in coastal arid ecosystems, only a few studies have 
addressed how drought can influence ecological cascades 
across ecosystem boundaries to impact marine species . In 
this study, we examined the consequences of ENSO-driven 
rainfall pulses and drought that subsequently impact the 
breeding success of a small nocturnal seabird, the Scripps’s 
Murrelet (Synthliboramphus scrippsi) . On Santa Barbara Island 
in California, the main cause of reduced nest success is egg 
predation by an endemic deer mouse (Peromyscus manicula-
tus elusus) . Mice on the island have an opportunistic diet of 
primarily terrestrial sources, but drastic declines in terrestrial 
productivity from drought might be expected to increase 
their reliance on marine resources, including murrelet eggs . 
We compiled data on indicators of terrestrial and marine 
productivity between 1993-2013 to determine how condi-
tions in these ecosystems affect murrelet nest success . We 
found that murrelet nest success was substantially lower 
under severe drought conditions when egg predation was 
higher . Nest success was much better under normal or high 
rainfall conditions, but how much higher depended on 
whether oceanic conditions were favorable to murrelets . We 
also modeled how climatic variation could affect murrelets 
by using projected rainfall from downscaled CMIP5 climate 
models . In our simulation model, egg predation tended to be 
higher with the climate models that predicted more drought 
and resulted in lower predicted mean murrelet population 

sizes . Therefore, the threat of more frequent and severe 
droughts resulting from global climate change has worri-
some implications for murrelets on this island .

O04: Conservation: Approaches to 
Conservation

O04.01
The impacts of climate change and dispersal behavior 
on population viability of an endangered Hawaiian 
waterbird

Charles van Rees, J . Michael Reed
Tufts University, Medford, MA, USA

Hawaiian gallinules (HAGA) are an endangered subspecies of 
the widespread Common Gallinule, now restricted to isolated 
patches of freshwater habitat on coastal O`ahu and Kaua`i 
(Hawai`i, USA) after narrowly avoiding extinction in the mid-
20th century . The impact of ongoing landscape change and 
future climate shifts on the population persistence of this 
taxon are unknown . We quantitatively assessed extinction 
risk in HAGA using an individual-based population viability 
analysis (PVA) implemented in Vortex . We modeled the eight 
known subpopulations of HAGA on the island of O`ahu, 
using data on genetic differentiation to inform population 
structure and dispersal rates . We used sensitivity analyses to 
test the relative importance of vital rates including juvenile 
and adult survival, nest success, and dispersal probability . 
We used existing sea level rise projections to estimate loss 
of HAGA habitat from seawater inundation . Our model 
predicted a high probability of persistence for the overall 
population, although small subpopulations were likely to 
go extinct . Juvenile survival strongly affected population 
persistence, justifying current predator control efforts and 
suggesting the need for additional research on chick survival . 
Dispersal rates had no effect on extinction risk and popula-
tion size in large subpopulations, but had large effects, com-
parable to survival and reproductive rates, in small subpopu-
lations . Sea level rise projections estimated loss of >40% 
of current gallinule habitat on O`ahu, shrinking the island’s 
largest subpopulations, and increasing the importance of 
dispersal for the persistence of the island-wide population .

O04.02
Use of emerging technologies to refine distribution 
maps and population estimates of critically endangered 
endemic song bird species on Kauai, Hawaii

Lisa H . Crampton1, Justin M . Hite1, G A . Fricker2, Tom 
Gillespie2, Kristina Paxton3, Patrick J . Hart3

1. Kauai Forest Bird Recovery Project, Hanapepe, HI, USA, 2. University 
of California LA, Los Angeles, CA, USA, 3. University of Hawaii, Hilo, HI, 
USA

Five of Kauai’s historically-known forest birds disappeared in 
the last 40 years . Three critically endangered species number 



 Oral Abstracts 27th International Ornithological Congress, Vancouver, 2018

91

<1000 birds each . Action to prevent additional extinctions 
is imperative, but distributions and habitat use of Kauai’s 
remaining species are poorly known . We used LiDAR (Light 
Detection And Ranging) imagery, coupled with automated 
recording devices (ARD) to produce high-resolution habitat 
maps to spatially target conservation actions on a landscape 
scale on Kauai . LiDAR was acquired and processed in spring 
2017; using detections and nest locations of endangered 
Akikiki (Oreomystis bairdi) and Akekee (Loxops caeruleirostris) 
from 2012-2017, we identified LiDAR-derived attributes (e .g . 
canopy height, canopy cover, elevation, TWI) associated with 
nest sites and occurrence at 1m, 10m, and 100m resolution . 
Both species preferred to nest in areas where mean canopy 
height was 8-10 m across all spatial scales . Occurrence was 
most strongly associated with canopy density, elevation, 
and terrain concavity and slope . To groundtruth results, we 
deployed 11 ARDs in known territories of endangered spe-
cies to collect recordings and generate algorithms to screen 
future recordings from surveys . In 2017-8, we deployed ARDs 
on on 12 streams for 2-4 week periods . When deploying and 
retrieving song meters, we conducted Variable Circular Point 
Counts and area surveys to determine distribution and dens-
ities of forest birds and find nests . Using these approaches, 
we have located previously unknown concentrations of all 
three endangered forest bird species of Kauai . These ap-
proaches will allow us to refine population estimates and 
plan and assess landscape scale conservation actions on 
Kauai .

O04.03
Predator awareness training in the critically endangered 
Helmeted Honeyeater

Thomas Rowell1, Robert Magrath1, Michael Magrath2

1. The Australian National University, Canberra, ACT, Australia, 2. Zoos 
Victoria, Melbourne, VIC, Australia

Captive-bred birds often suffer a high rate of predation after 
release into the wild, in part because of loss of anti-predator 
behaviour . Conservation breeding programs therefore 
sometimes train individuals to recognize predators by sight 
or smell before release . We suggest individuals could also 
be trained to recognise the alarm signals of other species 
(heterospecifics) resident at the release site . Many species 
give alarm calls to warn of predators, and often learn to 
recognise the calls of heterospecifics, thereby giving them 
access to additional sources of information about danger . We 
used such a training strategy for the critically endangered 
helmeted honeyeater, Lichenostomus melanops cassidix, an 
Australian passerine . First, we tested the response of wild 
helmeted honeyeaters to playbacks of their own alarm calls 
and those to two common heterospecifics . Birds responded 
to heterospecific alarm calls in the same way as to con-
specific alarm calls . This implies that helmeted honeyeaters 
in the wild do learn to exploit relevant calls of heterospecif-
ics, and so call recognition training could enhance survival of 
released birds . Second, we trained young in captivity by sub-
jecting them to heterospecific alarm call playbacks coupled 

with the appearance of a live predator (brown goshawk) . 
Surprisingly, both trained and control birds responded to 
the alarm calls, probably because the breeding aviaries are 
within a natural environment, allowing individuals to learn to 
recognise alarm calling species and their predators without 
additional training . These results may have broad implica-
tions for the strategic location of facilities for conservation 
breeding programs .

O04.04
Bird conservation in South Africa and terminology 
development

Noleen S . Turner, Adrian Koopman
University of KwaZulu-Natal, Durban, South Africa

During the twentieth century the English and Afrikaans 
names of birds became standardised in South Africa . The 
naming of birds in Southern African indigenous languages 
however, at the beginning of the 21st century, remains 
incomplete, inaccurate and inconsistent . This paper identi-
fies the problem in one South African indigenous language, 
namely Zulu, and documents five bird naming workshops 
conducted from 2013–2017 . These workshops confirmed 
existing Zulu names and then went on to create new Zulu 
names for both genus and species for every bird commonly 
found in the region of KwaZulu-Natal, where these names 
did not exist . The specific intention was the need for Zulu 
people to be informed about how their own daily activities 
affect birds and how certain negative attitudes they have 
may threaten the birds’ survival or lead to population decline . 
By improving the awareness, identification and indigenous 
knowledge that Zulus have about birds, and extending this 
knowledge by developing the terminology and assigning 
each individual bird a specific Zulu name, bird conservation 
can be promoted specifically in the region of KwaZulu-Natal . 
This will be very useful in future bird conservation and mon-
itoring programs, and hopefully, once this project is complet-
ed, it will serve to stimulate avian terminology projects not 
only in the other provinces of South Africa but in other parts 
of the world as well .

O04.05
Integration of population and food-web models uncover 
conflicting management targets: insights from scenario 
analysis of Baltic Sea common murres

Martina Kadin1, 5, Morten Frederiksen2, Susa Niiranen3, Sarah 
J . Converse4

1. Swedish Museum of Natural History, Stockholm, Sweden, 2. Depart-
ment of Bioscience, Aarhus University, Roskilde, Denmark, 3. Stockholm 
Resilience Centre, Stockholm University, Stockholm, Sweden, 4. U.S. 
Geological Survey, Washington Cooperative Fish and Wildlife Research 
Unit, School of Environmental and Forest Sciences (SEFS) & School of 
Aquatic and Fishery Sciences (SAFS), University of Washington, Seattle, 
WA, USA, 5. School of Aquatic and Fishery Sciences, University of Wash-
ington, Seattle, WA, USA

Ecosystem-based management aims to balance diverse uses 
of marine systems and requires quantitative approaches to 
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assess management alternatives . We showcase how results 
from food-web models and demographic models can be 
integrated to inform assessments of such management 
alternatives . Multi-state-models based on a 21-year capture-
recapture dataset on Baltic Sea common murres Uria aalge 
identified a positive relationship between prey quantity 
(abundance as well as biomass of sprat Sprattus sprattus) and 
murre survival . Combined with projections from an Ecopath-
with-Ecosim food-web model, it was possible to simulate 
murre survival rates as a function of expected prey quantity 
under future scenarios for management of the main en-
vironmental issues in the central Baltic Sea: cod fisheries and 
eutrophication, while accounting for climate change . Our 
analysis revealed management trade-offs: the scenario so far 
considered most desirable by many stakeholders and Baltic 
Sea governments (reduced nutrient input and precautionary 
cod fishing) is likely to negatively impact the murre popula-
tion due to reduced sprat biomass . Stronger impacts were 
projected in the near (2016-2040) than distant (2060-2085) 
future . Our approach can be applied to other populations 
with demographic monitoring programs . It allows for quan-
tification of synergies or trade-offs associated with manage-
ment alternatives that arise through food-web relationships . 
Such knowledge is essential for thorough assessments of 
alternatives by decision makers .

O04.06
Defining Critical Habitat of Sage Thrashers in the 
northern periphery of their range: 20 years of monitoring 
in British Columbia and Washington State

Rhonda L . Millikin1, Ruth Joy2, Megan Harrison1, Jason 
Komaromi1, Pam Krannitz3, Nancy Mahony1, Matthew Vander 
Haegen4

1. Environment and Climate Change Canada, Delta, BC, Canada,  
2. SRMU Consulting, Vancouver, BC, Canada, 3. retired, Penticton, BC, 
Canada, 4. Washington Department of Fish and Wildlife, Olympia, WA, 
USA

In British Columbia (BC) the Sage Thrasher (Oreoscoptes 
montanus) breeds only in the southern portions of the Oka-
nagan; the northern periphery of the species’ range . Across 
its range, Big Sagebrush (Artemisia tridentata) is a consistent 
predictor of Sage Thrasher occurrence . In Washington State, 
Sage Thrasher abundance is correlated with several vegeta-
tion characteristics at scales below the shrub level . Until now, 
there were insufficient data from the few pairs breeding in 
BC, to determine whether these same associations exist in 
Canada . In this study, we present the culmination of 20 years 
of collaborative work synthesising habitat characteristics of 
breeding Sage Thrashers in both BC and Washington State . 
We used state of the art GIS tools for raster-based spatial an-
alysis, across this broader region, to provide quality informa-
tion for a statistical analysis of important habitat features for 
the species . We applied spatial Gaussian random field models 
using R-INLA, and a hierarchy of dependence structures to 
account for zero-inflation and spatial random effects . We 
found higher occurrence of Sage Thrashers in regions with 

less leaf litter and less grass cover (more bare ground) and in 
regions with more southerly exposures . By augmenting the 
BC data with data from their core distribution, we developed 
a useful template for identifying the habitat elements of an 
otherwise data-poor species that does not breed in sufficient 
numbers in Canada to reliably characterise their habitat . 
These methods help complete the identification of “critical 
habitat” for Sage Thrashers in Canada and could be used for 
other peripheral species .

O04.07
Unraveling the mysteries for three of the four Data 
Deficient seabirds: the Desert storm-petrels project

Fernando Medrano, Rodrigo Barros, Ronny Peredo, Rodrigo 
Silva, Felipe de Groote, Patrich Cerpa, Daniel Teran, Ivo 
Tejeda, Fabrice Schmitt
Red de Observadores de Aves y Vida Silvestre de Chile, Valparaíso, Chile

There are just four species of seabirds classified as “Data 
Deficient” in the IUCN redlist, and all of them breed in Chile: 
Hornby’s, Markham’s, Elliot’s and Pincoya’s storm-petrels . 
The first three breed in the Atacama Desert, and informa-
tion on grounded fledglings and mummified individuals 
indicate this . In our project, we discovered four new colonies 
for Markham’s storm-petrel, representing 95% of the known 
breeding population, the first two colonies for Hornby’s 
storm-petrel in the absolute desert, at 50-70 km from the 
coast, and some evidence of breeding of Elliot’s storm-petrel 
in the costal range and in the same place as a Hornby’s 
storm-petrel colony . On the other hand, we gathered a 
hundred records of grounded fledglings in the middle of the 
Andes range for Fuegian storm-petrel, which could indicate 
breeding in the area . Additionally, we assessed the threats to 
each colony as mines and energy development, light pollu-
tion which induces to the fledglings to fall-out, the construc-
tion of new roads inside the colonies, and military exercises . 
We propose mitigation and compensation measures in order 
to conserve these unique species .

O04.08
Characterizing avifaunal change on decadal scales

A . Townsend Peterson, Marlon Cobos, Thilina de Silva, 
Sumudu Fernando, Benedictus Freeman, Kate Ingenloff, 
Daniel Jiménez-García, Ali Khalighifar, Fernando Machado-
Stredel, Claudia Nunez-Penichet, Utku Perktas, Walter 
Tapondjou
Biodiversity Institute, Lawrence, KS, USA

Systematists and paleontologists study biodiversity change 
on deep time scales, the temporal grain being at the level of 
103-106 years; ecologists, on the other hand, study change 
on temporal scales of 10-2-101 years . The intermediate scale 
of 101-103 years, however, has remained largely opaque to 
detailed study, in spite of the crucial nature of such informa-
tion in light of ongoing, slow change processes like global 
climate change . Here, we take advantage of a North America-
wide cooperative effort by natural history museums to share 
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specimen-based data—these data were used to characterize 
local avifaunas before 1980 . We then used the massive data 
resources corresponding to observational data from citizen 
scientists, particularly from eBird, to assess those same sites 
after 2010 . We found 108 sites that had well-documented 
avifaunas before and after the 1980-2010 period . Comparing 
the pairs of inventories separated by 30+ years, we found 
that the amount of avifaunal turnover had a strong positive 
spatial autocorrelation, whereas species losses did not have a 
significant autocorrelation . Individual species showed indica-
tions of northward retraction of boreal species’ ranges (e .g ., 
Parus hudsonicus), overall population and range reduction 
(e .g ., Lanius ludovicianus), and regional increases (e .g ., Corvus 
corax) and decreases (Thryomanes bewickii) . More generally, 
this study illustrates the promise of approaches that take 
advantage of distinct data streams to assess biodiversity 
changes across these intermediate time scales .

O05: Conservation: Monitoring and 
Management

O05.01
Glucocorticoids and conservation physiology: 
developing tools to predict reproductive success in 
harlequin ducks

Creagh W . Breuner1, Warren K . Hansen2, Lisa J . Bate3

1. The University of Montana, Missoula, MT, USA, 2. Alaska Depart-
ment of Fish and Game, Nome, AK, USA, 3. National Park Service, West 
Glacier, MT, USA

Understanding sources of reproductive variation can inform 
management and conservation decisions, population ecol-
ogy and life-history theory . Annual reproductive variation 
can drive population growth rate and can be influenced by 
factors from across the annual cycle . The field of conservation 
physiology seeks to use physiological measures as predictive 
cues indicating the health of populations . Glucocorticoids 
(GCs) have emerged as one of the primary factors that may 
be useful in predicting reproductive success and identifying 
sources of reproductive variation in inferior habitats . To be 
useful, however, these physiological techniques must first be 
optimized and then resulting GC metrics evaluated against 
reproductive success in the focal species . Here, we evalu-
ated three different measures of glucocorticoid physiology 
(feathers, feces and plasma) to evaluate the predictability of 
future breeding decisions in the harlequin duck (Histrionicus 
histrionicus) . We collected tail and back feathers, plasma and 
feces for GC analysis, and fitted female harlequin ducks with 
very high-frequency transmitters to track their breeding 
decisions . Both back feathers (molted immediately before 
the current season) and fecal GC metabolites predicted 
reproductive decisions; high concentrations of GC metabol-
ites in back feathers and feces predicted a higher likelihood 
of reproductive deferral for the year . These data set the 
groundwork for future non-invasive monitoring of harlequin 

duck population health, and indicate the pre-nuptial molting 
grounds as an important habitat target for management if 
populations continue to decline .

O05.02
Bridging the scales: using remote sensing to assess the 
effects of large-scale shrub encroachment on Alpine 
timberline organisms

Veronika Braunisch1, 2, Patrick Patthey3, Raphael Arlettaz1, 4

1. University of Bern, Bern, Switzerland, 2. Forest Research Insititute 
of Baden-Wuerttemberg, Freiburg, Germany, 3. Direction générale de 
l’environnement, Canton de Vaud, Saint Sulpice, Switzerland, 4. Swiss 
Ornithological Institute, Valais field station, Sion, Switzerland

The abandonment of traditional grazing in Alpine eco-
systems leads to encroachment of pastures by woody plants . 
This process contributes to many of the observed upwards 
shifts of Alpine timberline species and thus exacerbates and 
blurs the effects climate change . We developed a framework 
of mutually interacting spatial models to locate areas where 
shrub encroachment in Alpine treeline ecosystems deteri-
orates vulnerable species’ habitat, using the Black Grouse 
(Tetrao tetrix) as a study model . Combining field observations 
and remote-sensing information, we 1) identified the six 
predominant treeline vegetation types; 2) modelled current 
Black Grouse breeding habitat as a function thereof, so as 
to derive optimal habitat profiles; 3) simulated from these 
profiles the theoretical spatial extension of breeding habitat 
when assuming optimal vegetation conditions throughout; 
and used the discrepancy between (2) and (3) to 4) locate 
major aggregations of homogeneous shrub vegetation as 
priority sites for habitat restoration . All vegetation types 
were predicted with high accuracy . Breeding Black Grouse 
preferred a heterogeneous mosaic of vegetation types, with 
none exceeding 50% cover . While 15% of the timberline 
belt currently offered suitable breeding habitat, twice that 
fraction (29%) would potentially be suitable when assuming 
optimal shrub and ground vegetation conditions throughout 
the study area . Yet, only 10% of this difference was attributed 
to encroachment of dense heathland (5 .2%) and Alnus viridis 
(4 .8%) . The presented method allows a large-scale classifica-
tion of shrub vegetation and therefore provides a basis for 
assessing potentially interacting effects of land abandon-
ment and climate change on Alpine timberline organisms .

O05.03
Using historical egg collections to inform modern 
shorebird conservation

Hui Zhen Tan1, Alexander Bond2, Frank Rheindt1, Glen 
Chilton3

1. National University of Singapore, Singapore, Singapore, 2. The Nat-
ural History Museum, Tring, United Kingdom, 3. James Cook University, 
Townsville, QLD, Australia

Several shorebird species have become endangered or fallen 
to extinction in recent decades . The loss of suitable breeding, 
stopover, and non-breeding habitats are among the leading 
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causes of decline . However, the conservation of shorebird 
populations is complicated by an incomplete knowledge of 
the historical breeding ranges of many species . For example, 
few putative breeding sites were recorded for the Slender-
billed Curlew (Numenius tenuirostris), with none found in the 
past century . Eggs in museum collections represent a valu-
able source of information for the study of rare and possibly 
extinct species, given that collection date and localities often 
accompany the specimens . However, the identity of eggs can 
often be called into question . We studied eggs purportedly 
from Slender-billed and Eskimo curlews (N. borealis), both of 
which are critically endangered, and possibly extinct . DNA 
barcodes were derived from samples of shell membrane by 
sequencing parts of the mitochondrial genome . These DNA 
markers were compared with available barcodes of museum 
tissue or study skins of a range of avian species to resolve 
the species identification of study eggs; Slender-billed and 
Eskimo curlew barcodes were generated de novo from skin 
samples of museum specimens . Our study will be expanded 
to include eggs attributed to the Spoon-billed Sandpiper 
(Calidris pygmea), also a critically-endangered species . The 
location of collection of eggs can point to potential breeding 
sites, helping to focus conservation efforts . Correct identifica-
tion also facilitates the study of egg structure and morphol-
ogy among the Scolopacidae .

O05.04
Changes in abundance and distribution of Central 
European breeding birds

Hans-Günther Bauer1, Kamran Safi1, Daniel Schmitz2, Stefan 
Werner3

1. MPIO, Radolfzell, Germany, 2. University of Konstanz, Konstanz, Ger-
many, 3. Swiss Institute for Ornithology, Sempach, Switzerland

We examine data from the fourth semi-quantitative Breed-
ing Bird Atlas of Lake Constance, which borders Germany, 
Switzerland, and Austria . Changes in the regional abundance 
and distribution of 169 coexisting bird species from the first 
census in 1980–1981 to the fourth census in 2010–2012 
were influenced by three main factors: breeding habitat, 
with farmland birds showing the strongest declines; climate 
change, with birds of northerly ranges being more prone to 
losses than those of southerly ranges; and migration strategy, 
with long-distance migrants almost invariably declining . In 
an earlier analysis, we could show that the impact of climate 
change on Central European birds increased significantly 
over time . The additional data of the fourth census revealed 
the same impact of these factors on abundance and dis-
tributional changes of birds of different breeding habitat, 
latitudinal distribution, and migration strategy . Comparing 
extinction risks of various phylogenetic groups and ecologic-
al guilds also revealed major differences . We explain which 
groups were most affected by abundance and areal losses 
and which were not, and report of major differences in the 
fate of large (non-passerines) versus small birds (passerines) . 
The latter, which includes the most common birds of Lake 
Constance, were found to exhibit a striking biomass loss .

O05.05
Comparing point count and acoustic sampling to assess 
avian diversity in four temperate habitats

Pooja Panwar
University of Arkansas, Fayetteville, AR, USA

To assess trends in biodiversity and evaluate the conse-
quences of management effective monitoring programs for 
biodiversity are required . Avian monitoring efforts can be 
improved by using acoustic monitoring using Autonomous 
Recording Units (ARUs) as an alternative or supplement to 
point count surveys . We employed a simultaneous-collection 
strategy to compare point count and ARU methods for 
quantifying species richness and composition of birds in four 
habitats: temperate forests, restored prairies, forest edge 
and agricultural farms . The simultaneous-collection strategy 
compares surveys by ARUs and point counts, with methods 
matched in time, location, and survey duration such that the 
person and machine simultaneously collect data . Estimates 
of richness from point counts were similar to estimates from 
ARUs in the simultaneous-collection strategy . Importantly, 
both methods provide similar estimates of species richness 
and composition for the region . Differences between ARU 
and point count methods were only detected in site-level 
comparisons . Consequently, if short-term monitoring or 
single visit are the goal, point counts will likely perform 
better than ARUs, especially if species are rare or vocalize 
infrequently . However, if seasonal or annual monitoring of 
sites is the goal, ARUs offer a viable alternative to standard 
point-count methods, especially in the context of large-scale 
or long-term monitoring of temperate forest birds .

O05.06
Modelling the occupancy of eastern boreal forest 
songbirds to inform future forest management

Shawna Masson1, Joseph Bennett1, Scott Wilson2, Greg 
Adams3, Ken McIlwrick4, Lisa Venier4

1. Carleton University, Ottawa, ON, Canada, 2. Natural Resources 
Canada, Ottawa, ON, Canada, 3. J.D. Irving Limited, Saint-Léonard, NB, 
Canada, 4. Natural Resources Canada, Sault Ste. Marie, ON, Canada

Canada’s vast boreal forests are important for both biodivers-
ity and economic wealth . Therefore balancing sustainable 
management in these forests to protect threatened species is 
an important conservation goal . We used occupancy model-
ling to explore how various aspects of a managed boreal 
forest predict the habitation of boreal songbirds . Automated 
recording devices were deployed at 459 sites in the spring of 
2016 and 2017 in northwestern New Brunswick . Recording 
devices were set to record 8, 5 minute surveys over 4 days . 
Recordings were analysed to determine the occupancy of 
four focal species; Cardellina canadensis (Canada Warbler), 
Contopus cooperi (olive-sided flycatcher), Seiurus aurocapil-
lus (ovenbird), and Certhia americana (brown creeper) . The 
occupancy of all species was largely affected by tree species 
age and composition in forest stands . Contopus cooperi oc-
cupancy was also influenced by the amount of forest in the 
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landscape, and Seiurus aurocapillus occupancy was affected 
by several factors, including basal area of the stand, and 
deadwood volume . Since tree composition and age of the 
stands was the most significant influencer to the occupancy 
of the four focal species this suggest that the tree species 
planted and the logging frequencies of the stands will be the 
biggest influencers in the future habitation of these birds . 
These results confirm that forest management aimed at 
protecting multiple bird species must be carefully tailored to 
individual species, and that there is no universal strategy that 
will benefit boreal bird communities . Management recom-
mendations will vary depending on which species are the 
primary focus of conservation efforts .

O05.07
Landscape-scale reforestation has costs and benefits for 
upland breeding bird communities

David J . Douglas1, Davide Scridel1, 2, 3, Jonathan Groom1, 4, 
Jeremy Wilson1

1. RSPB Centre for Conservation Science, Edinburgh Park, United King-
dom, 2. Università degli Studi di Pavia, Pavia, Italy, 3. MUSE-Museo delle 
Scienze di Trento, Trento, Italy, 4. Environmental Resilience, Shropshire 
Council, Shrewsbury, United Kingdom

Heathland and grassland in the UK uplands has been largely 
treeless following historic land use, but areas are being re-
forested with native woodland and non-native conifer plan-
tations . This may benefit woodland birds but disbenefit birds 
of open ground, through fragmentation and edge effects . We 
present new data on responses of woodland breeding birds 
to woodland creation and contrast with studies of open-
ground species . 
Songbirds of woodland and scrub, including species of 
conservation concern, occurred in higher densities in native 
woodland plots than unplanted heathland/grassland . Bird 
species richness was three times higher in native woodland 
than on heathland/grassland . Within woodland, species 
richness increased with increasing woodland age and tree 
species diversity . Population growth of the Red-listed black 
grouse Tetrao tetrix also peaked at 30-35% native woodland 
cover around leks .
Heathland and grassland afforestation can, however, dis-
benefit breeding shorebirds . In northern Scotland, where 
commercial non-native conifer plantations fragment open 
ground, Dunlin Calidris alpina and European Golden Plover 
Pluvialis apricaria occurred less frequently within 700m of 
forest edges, but Common Greenshank Tringa nebularia were 
unaffected . These results inform protected area policy by 
predicting areas where shorebirds would benefit from plan-
tation removal . The globally near-threatened Eurasian Curlew 
Numenius arquata is also affected by predation-mediated 
edge effects, showing lower nesting success and greater 
population declines where there is more woodland within 
1km of breeding areas .
Reforestation of open ground must consider the needs of 
both woodland and open ground biodiversity, and we dem-

onstrate the use of suitability mapping to inform the target-
ing of woodland expansion .

O05.08
Thresholds of avoidance behavior in a declining endemic 
grouse, the Lesser Prairie Chicken

Claire M . Curry, Michael A . Patten
University of Oklahoma, Norman, OK, USA

Successful, long-term conservation of the Lesser Prairie 
Chicken (Tympanuchus pallidicinctus), a non-migratory 
grouse endemic to mixed- and shortgrass prairies of the 
south-central United States, requires an in-depth under-
standing of the species’ ecological needs, including how 
it responds to anthropogenic disturbance and land use 
changes . We determined how land use such as development 
(including for the energy sector) and other habitat chan-
ges affected their behavior and movement . Specifically, we 
quantified thresholds for avoidance behavior with respect to 
anthropogenic features in the habitat, such as power lines, 
wind turbines, roads, oil pumps, and buildings with an exten-
sive, multi-year (1999–2014) telemetry dataset from mixed 
grass prairie habitats in northwestern Oklahoma, a region 
of chiefly privately-owned lands used extensively for cattle 
grazing and energy development . Threshold distances were 
estimated and wed to specially designed Bayesian analyses 
to obtain estimates of avoidance distance and of statistically 
meaningful measures of uncertainty . Our approach allowed 
us to assess types of avoidance beyond simple linear as-
sumptions . Our results provide reliable data on distances 
at which the Lesser Prairie Chicken avoids anthropogenic 
structures as well as how land use affects placement of leks 
and nests and, hence, will assist in drafting of an adaptive 
management scheme that includes guidelines for where to 
site energy-related structures to ensure the long-term per-
sistence of the prairie chicken across the mixed-grass prairie 
ecoregion .

O06: Evolution: Population Genetics

O06.01
Diversification of two endemic avian radiations in the 
biodiversity hotspot of Madagascar

Jane Younger1, J . D . Maddox2, Kristen Wacker2, Chris Kyriazis1, 
Marie J . Raherilalao3, 4, Steven M . Goodman2, Sushma Reddy1

1. Loyola University Chicago, Chicago, IL, USA, 2. Field Museum of Nat-
ural History, Chicago, IL, USA, 3. University of Antananarivo, Antanana-
rivo, Madagascar, 4. Association Vahatra, Antananarivo, Madagascar

Madagascar is renowned as a global biodiversity hotspot, 
a region of exceptional species richness providing an ideal 
natural laboratory for investigating the processes of avian di-
versification . In this study, we aimed to compare and contrast 
the diversification processes of two endemic radiations on 
Madagascar, the Bernieridae and the Vangidae, to determine 
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whether similar speciation mechanisms generated their 
remarkable diversity . We sequenced genomic data (4,000 
ultra-conserved element (UCE) loci) for >200 individuals, 
encompassing all known and putative species . We used this 
large-scale genomic dataset to reconstruct the evolution-
ary relationships within the Vangidae and Bernieridae on 
Madagascar, and with their continental relatives on Africa 
and Asia . We estimated speciation rates through time to test 
the hypothesis that both families experienced an early burst 
of speciation upon arrival to Madagascar, and found that 
both showed a rate-shift consistent with adaptive radiation . 
We also uncovered several previously undescribed cryptic 
species within both families (validated with morphological 
data), suggesting that rates of microendemism of Madagas-
car’s birds may be greater than currently thought . Our study 
highlights an urgent need for further studies to quantify 
biodiversity in hotspots in order to implement necessary 
conservation actions .

O06.02
Genomics detects unappreciated ocean-basin and 
island-scale structure in a circumpolar seabird: the white-
chinned petrel

Kalinka Rexer-Huber2, Andrew J . Veale1, John McEwan3, Jon 
Waters2, Bruce Robertson2

1. Unitec, Auckland, New Zealand, 2. University of Otago, Dunedin, New 
Zealand, 3. AgResearch, Dunedin, New Zealand

Genomic data have the potential to increase our understand-
ing of the connectivity and evolutionary history of seabird 
populations . Population connectivity and the potential to 
identify seabirds’ source population can have significant 
management implications, particularly for species affected 
by incidental fisheries bycatch . We assessed population-gen-
etic structure across the circumpolar range of white-chinned 
petrels (Procellaria aequinoctialis) to help understand their 
evolutionary history and assist management . Following 
range-wide comprehensive sampling (all eight breeding 
islands across three oceanic basins), we applied genomic 
(genotyping-by-sequencing or GBS; 60,709 loci) and stan-
dard mitochondrial-marker approaches (cytochrome b and 
1st domain of control region) . We identified three genetical-
ly-distinct white-chinned petrel groups, split by ocean basin: 
those from islands in the south Atlantic were differentiated 
from populations in the south Indian Ocean, and from the 
New Zealand subspecies identified previously . Differentiation 
among ocean basins was low/moderate but significant, and 
showed a pattern of isolation by distance . Our GBS data also 
revealed unexpected population-genetic differentiation at 
very fine scales, promising to distinguish island provenance 
of bycatch petrels in the New Zealand region . Genomic data 
were the key to revealing substantial previously unidentified 
genetic structure in white-chinned petrels, highlighting the 
possibility of important but undetected structuring in other 
wide-ranging circumpolar species .

O06.03
Genomic insights of a moving Setophaga warbler hybrid 
zone

Silu Wang1, Sievert Rohwer2, Darren E . Irwin1

1. University of British Columbia, Vancouver, BC, Canada, 2. University 
of Washington, Seattle, WA, USA

Hybrid zones, where diverging populations interbreed, are 
natural arenas for understanding the evolution of repro-
ductive isolation underlying speciation . The rapid speciation 
of Setophaga warblers is an interesting speciation puzzle . 
We can understand such rapid speciation in hybrid zones 
between young Setophaga sister pairs . One of the hybrid 
zones between S. townsendi and S. occidentalis in the Pacific 
Northwest was thought to be moving over time, based on 
the shift of plumage hybrid index at the same sites over time . 
We found more signatures of movements in this hybrid zone: 
1) the plumage cline had shifted 10km over 20 years; 2) there 
was a latitudinal gradient of genomic heterozygosity reduc-
tion from the current hybrid zone location to the postulated 
historical hybrid zone location; 3) there was asymmetry of 
linkage disequilibrium cline . However, when we looked at 
the genome-wide cline, there was no sign of shift between 
sampling periods . This pattern might be due to the fusion 
of gene pools between species in such rapidly moving and 
extensively hybridizing taxa . Thus, a genome-wide associa-
tion study (GWAS) was conducted to detect genetic regions 
underlying plumage variations in the genome . We found that 
although the plumage-associated genetic regions demon-
strated more differentiation between parental populations 
than the rest of the genome, such differentiation decays over 
time . This study sheds light on population genetic cause 
and consequences of a moving hybrid zone, which is an 
emerging need for understanding populations, species, and 
speciation in the rapidly changing world .

O06.04
Evolutionary history of an enigmatic island endemic, the 
giant São Tomé Grosbeak (Crithagra concolor), and its 
sympatric seedeater sister species

Martin Stervander1, 2, Martim Melo3, 4, Peter Jones5, Bengt 
Hansson2

1. Institute of Ecology and Evolution, University of Oregon, Eugene, OR, 
USA, 2. Department of Biology, Lund University, Lund, Sweden, 3. CIBIO 
Research Centre in Biodiversity and Genetic Resources, University of 
Porto, Vairão, Portugal, 4. FitzPatrick Institute of African Ornithology, 
University of Cape Town, Cape Town, South Africa, 5. Institute of Evolu-
tionary Biology, University of Edinburgh, Edinburgh, United Kingdom

Closely related species on small isolated islands offer a 
unique opportunity to gain insights into the role of ecol-
ogy and gene flow in the speciation process . We aimed to 
disentangle the speciation process of two endemic sister 
species occurring in full sympatry on the same oceanic 
island, São Tomé: the enigmatic and gigantic São Tomé 
Grosbeak Crithagra concolor (previously Neospiza) and the 
Príncipe Seedeater Crithagra rufobrunnea . The latter species 
also occurs on two neighboring islands in the Gulf of Guinea 
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off the West African coast . We employed extensive Sanger se-
quencing (32 markers) and restriction sited-associated DNA 
sequencing (RADseq) . Traditional phylogenetic methods 
grouped the sympatric populations on São Tomé as sisters, 
rendering the Príncipe seedeater paraphyletic . However, the 
RADseq-generated genome-wide panel of single nucleo-
tide polymorphisms (SNPs) revealed intriguing patterns . We 
found (1) sharing of alleles between the sympatric grosbeak 
and seedeater across 5% of their genomes; (2) that another 
5% of the grosbeak genome displayed a distinct phylogen-
etic signal unique to the grosbeak; and (3) that the genomic 
segments of the latter category are situated more closely 
to genes than the shared segments, and notably overlap 
with several genes that determine bill morphology in birds . 
These results suggest two waves of colonization from the 
same mainland source, with initial genetic and phenotypic 
divergence in allopatry . Upon secondary contact, introgres-
sive hybridization left a mosaic signature in the seedeater 
genome . The continued divergence may have been acceler-
ated by disruptive selection on bill morphology .

O06.05
Natural or sexual selection? Explaining sexual size 
dimorphism in Manakins

Elsie Shogren, Alice Boyle
Kansas State University, Manhattan, KS, USA

Body size is a trait fundamental to understanding multiple 
axes of life history, physiology, and both inter- and intra-
specific interactions . Within species, males and females are 
frequently dimorphic in body size, reflecting different select-
ive pressures or constraints . Sexual size dimorphism is often 
driven by sexual selection, and frequently either male-biased 
(males larger than females) or female-biased (females larger 
than males) dimorphism is conserved within clades . Neo-
tropical manakins are a family of small frugivorous birds in 
which some species exhibit male-biased, and others, female-
biased size dimorphism . Additionally, courtship displays and 
environmental selective pressures (resource availability and 
climate) vary by species across the clade . Differences among 
manakin species in the relative size of males and females may 
be driven by (1) sexual selection for smaller males in species 
that perform aerobatic displays, (2) selection for larger males 
in environments where heavy rain affects energetics, or (3) 
thermoregulatory costs imposed by interacting effects of 
temperature, rainfall, and elevation, resulting in either heat 
stress (selection for smaller males) or cold stress (selection for 
larger males) . We compiled morphological, behavioral, and 
environmental data for 20 species of manakin representing 
12 genera to test predictions of these hypotheses within 
a phylogenetic framework . Males were smaller in species 
with more aerobatic displays, while environmental variation 
explained little variation in size dimorphism . This result is 
consistent with the hypothesis that sexual selection drives 
size dimorphism in this clade and highlights the importance 
of female choice in driving evolution of morphological char-
acters with far-reaching ecological significance .

O06.06
Incipient speciation with gene flow and demographic 
histories in Chinese Kentish Plover population revealed 
by whole genome sequencing

Nan Zhang1, Xuejing Wang1, Kathryn H . Maher2, Pingjia Que3, 
Zhengwang Zhang3, Tamas Szekely2, Araxi Urrutia2, Yang Liu1

1. School of Life Sciences, Sun Yat-sen University, Guangzhou, China, 2. 
Department of Biology & Biochemistry, University of Bath, Bath, United 
Kingdom, 3. College of Life Sciences, Beijing Normal University, Beijing, 
China

Kentish Plover (Charadrius alexandrinus) exhibit flexible mat-
ing systems and parenting strategies and have been used as 
an ecological model species of breeding system evolution . 
White-faced Plover (Charadrius dealbatus), distributed in the 
subtropical east Asian coast, show differences in their pheno-
type, ecology and behavior from Kentish Plover . However, 
previous studies failed to reach a consensus over the degree 
of genetic diversification and the extent of gene flow be-
tween these two populations in China . Here we used Illumina 
DNA sequencing to sequence the Kentish Plover genome 
and resequenced the genomes of other individuals from 
populations along the coast of China . We show that Kent-
ish and white-faced plovers diverged allopatrically but with 
gene flow occurring after secondary contact . They exhibit 
contrasting demographic histories and low levels of differen-
tiation . Further studies are needed to establish the causes of 
gene flow and to identify the selective pressures driving and 
maintaining species divergence in contemporary popula-
tions . This study highlights the power of using population 
genomics to delimit species boundaries and demographic 
histories in recently diverged species .

O06.07
Phenotypic divergence despite low genetic 
differentiation – a story of two sparrows

Roi Dor, Shachar Ben Cohen, Tali Magory Cohen, Ron Haran
Tel Aviv University, Tel Aviv, Israel

Patterns of phenotypic variation among populations can pro-
vide insight into the forces driving evolutionary processes . 
While latitudinal variation in morphological traits is often 
explained by biogeographic rules, comparison to the genetic 
differentiation among populations can indicate whether this 
process is maintained by genetic drift or due to local adapta-
tion . We compared phenotypic and genetic variation across 
a climatic gradient in Israel in two species of sparrows: the 
House Sparrow (Passer domesticus) and the Dead-Sea Spar-
row (Passer moabiticus) . Morphological divergence followed 
latitudinal clines predicted by both Bergmann’s and Gloger’s 
biogeographic rules, in which northern sparrow populations 
are larger and darker . Neutral genetic variation on the same 
geographic range was much lower, suggesting high con-
nectivity among populations of both species . Comparisons 
between genetic differentiation and phenotypic variation 
among populations indicated that the variation cannot be 
explained by genetic drift alone . Overall, this study indicates 
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that the observed phenotypic variation in these species 
derives from a process of local adaptation or phenotypic 
plasticity . This study provides evidence of local adaptation to 
environmental conditions in a small geographic extent (150-
400 km) despite the presence of gene flow .

O06.08
Signatures of positive selection in a basal avian lineage 
(Apteryx spp.)

Kristina M . Ramstad1, Luke T . Dunning2

1. University of South Carolina Aiken, Aiken, SC, USA, 2. University of 
Sheffield, Sheffield, United Kingdom

Kiwi (Apteryx spp) are flightless ratites endemic to New 
Zealand . They exhibit a suite of traits not found in other 
birds and represent the most basal extant avian lineage, 
the Paleognaths . Previous studies tested for positive selec-
tion using only a single kiwi species and so were not able to 
distinguish if selection signals were unique to North Island 
Brown Kiwi (NIB, their study species), distinguished the two 
clades of kiwi (brown and spotted), or were common among 
kiwi species and thus differentiate kiwi from other avian 
lineages . In this study, we identified and compared 3,774 
orthologous protein coding sequences among 28 avian spe-
cies representing 23 avian orders and including three species 
of kiwi (NIB, rowi, and little spotted kiwi) . We found a signal of 
positive selection in 77 of these orthologs with the majority 
(N=30) occurring on the branch separating kiwi from other 
avian taxa . Another 6 genes under positive selection differen-
tiate brown from spotted kiwi, while between 4 and 11 genes 
show positive selection in only one of the kiwi species tested . 
The genes under selection are functionally diverse, including 
those associated with endochronal bone morphogenesis, 
inflammatory response, stress response, neurogenesis, innate 
immune response, diet induced thermogenesis, and longev-
ity . Our results provide clues to the nature of the divergence 
of paleongaths and neognaths, as well as the further evolu-
tion and divergence of the five extant species of kiwi .

O07: Migration and Orientation: 
Migratory Pathways

O07.01
Migration strategies and behaviour of Yellow-billed 
Loons (Gavia adamsii) breeding in North America

Kenneth G . Wright2, 1, Joel A . Schmutz2, Christopher DeSorbo3, 
Jeff Fair4, Brian D . Uher-Koch2, Daniel Mulcahy2, Thomas F . 
Fondell2, Sandra L . Talbot2

1. United States Geological Survey, Lillooet, BC, Canada, 2. United 
States Geological Survey, Anchorage, AK, USA, 3. BioDiversity Research 
Institute, Portland, ME, USA, 4. Fairwinds Wildlife Services, Palmer, AK, 
USA

The Yellow-billed Loon (Gavia adamsii) is a large-bodied (4-7 
kg) piscivorous waterbird that breeds in lake-rich tundra 

habitats . They have a Holarctic distribution and breed in 
Russia, Alaska and Canada . Until recently, our understand-
ing of the migration behaviour of loons has been limited 
to anecdotal observations of unmarked individuals . In this 
study we use satellite telemetry (n = 89 transmitters) over 
15 years to describe migration routes, phenology, and 
wintering ranges of four geographically distinct breeding 
populations of Yellow-billed Loons in Alaska and Canada . 
Migration strategy differed among sites with variance in 
phenology, distance, speed, stopover fidelity and wintering 
site selection . Total migration distance between breeding 
and wintering areas was longest for loons nesting in north-
ern Alaska (5500 km) and shortest for birds near Daring Lake, 
Northwest Territories (1500 km), near the southern limit of 
their breeding range . Mean departure from breeding areas 
varied, with more northerly breeding populations nesting 
later . Those nesting near ocean habitats migrated primarily 
over saltwater, whereas a more inland breeding population 
migrated over large expanses of terrestrial habitat . Body size 
variation among captured individuals suggests that loons 
migrating overland had a higher wing area to body size ratio, 
which would facilitate traversing habitat that has few viable 
stopping locations . Distinction between the Alaskan and 
Canadian populations based on morphological characters is 
mirrored by our finding of population distinction based on 
neutral genetic markers, and may reflect long-term evolution 
of body size relative to migration pathways . 

O07.02
Tracking Sanderling (Calidris alba) along the Central 
Flyway: Identifying drivers of migration pace and 
linkages among key staging sites in a long-distance 
migrant shorebird

Kristin Bianchini1, David Newstead2, Christy Morrissey1

1. University of Saskatchewan, Saskatoon, SK, Canada, 2. Coastal Bend 
Bays & Estuaries Program, Corpus Christi, TX, USA

Long-distance migrants are under strong selective pressure 
to migrate quickly . This is particularly true in the spring when 
early arrival at breeding grounds is correlated with greater re-
productive performance . However, despite the link between 
migratory pace and avian fitness, the factors that influence 
migration timing are not well understood, and research 
tends to study staging areas in isolation . Therefore, our goal 
was to investigate the relationship between fuelling, depar-
ture and arrival dates, and travel speed in Sanderling (Calidris 
alba), a long-distance migrant shorebird species, at key, 
latitudinally disparate staging sites along the Central Flyway . 
Between 2015 and 2017, we captured 121 Sanderling at sites 
in Gulf of Mexico (GOM) and 118 Sanderling in Chaplin Lake, 
Saskatchewan . We measured each bird’s mass (i .e ., fuel load) 
and attached coded nanotags to track migratory movements 
using the Motus radio-telemetry array . 95% of Sanderling de-
tected in more northern latitudes were detected in Saskatch-
ewan, suggesting that most Sanderling in the GOM migrate 
north using the Central Flyway . Fuel loads were negatively 
correlated with stopover durations and departure dates 
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at all sites, and travel speed was positively correlated with 
departure dates, suggesting that that Sanderling behave 
according to a time-minimization migration strategy . Despite 
these relationships however, many individuals that departed 
later from the GOM also showed later arrival and departure 
dates in Chaplin Lake . Our results highlight the potential for 
carry-over effects during migration and show how proper 
fuelling at key staging areas along the entire migration route 
is essential for the conservation of migrant species .

O07.03
Differential migration by pace

Jan M . Baert1, 2, Eric W . M . Stienen3, Brigitte Heylen1, Marwa M . 
Kavelaars1, Roland-Jan Buys1, Judy Shamoun-Baranes4, Luc 
Lens2, Wendt Müller1

1. Antwerp University, Antwerp, Belgium, 2. University of Ghent, Ghent, 
Belgium, 3. Research Institute for Nature and Forest (INBO), Brussels, 
Belgium, 4. University of Amsterdam, Amsterdam, Netherlands

In many migrant species, individuals redistribute themselves 
geographically according to age, size or sex outside the 
breeding season, which is referred to as differential migra-
tion . So far studies have principally focussed on differences 
in wintering areas, which can have significant adaptive 
values by avoiding food competition in winter or ensuring 
an early return and access to prime nesting sites in spring . 
Despite the large variation in migration strategies and win-
tering areas, Lesser Black-backed Gulls (Larus fuscus) have 
been found surprisingly reluctant to fit within these current 
hypotheses on differential migration . Here we present high-
resolution GPS tracking data comprising 150 migration bouts 
of 48 adults, demonstrating that sexual differences occurred 
during autumn migration, but not during winter or spring 
migration . Females exhibited a more protracted autumn 
migration strategy, spending more time on stopover sites 
and arriving 16 days later than males at the wintering areas . 
Moreover, we found strong shifts in foraging behaviour in 
females, specialising on agricultural food sources prior to and 
during migration . Males, in contrast did not show any clear 
shifts in foraging behaviour throughout the year . The shift 
in habitat use and protracted autumn migration in females 
coincides with the timing of the moult, which overlaps with 
chick rearing and migration in our study population . Our 
results thus suggest that this overlap in energy-demanding 
activities creates a temporal window in autumn, instead of 
winter, where females seem to benefit from a more pro-
longed migration, which goes along with spatiotemporal 
differences in foraging behaviour .

O07.04
Environmental factors affecting sea-crossing behavior in 
migrating white storks

Paolo Becciu1, Nir Horvitz2, Shay Rotics2, 3, Michael Kaatz4, 
Florian Jeltsch5, 6, 7, Martin Wikelski8, 9, Ran Nathan2, Nir Sapir1

1. Animal Flight Laboratory, Department of Evolutionary and En-
vironmental Biology, University of Haifa, Haifa, Israel, 2. Department 
of Ecology, Evolution and Behavior, Alexander Silberman Institute of 
Life Sciences, The Hebrew University of Jerusalem, Jerusalem, Israel, 3. 
Department of Zoology, University of Cambridge, Cambridge, United 
Kingdom, 4. Vogelschutzwarte Storchenhof Loburg e.V., Loburg, 
Germany, 5. Plant Ecology and Conservation Biology, Institute for 
Biochemistry and Biology, University of Potsdam, Potsdam, Germany, 6. 
Berlin-Brandenburg Institute of Advanced Biodiversity Research (BBIB), 
Berlin, Germany, 7. ZALF, Leibniz-Centre for Agricultural Landscape 
Research, Müncheberg, Germany, 8. Department of Migration and 
Immuno-Ecology, Max-Planck-Institute for Ornithology, Radolfzell, 
Germany, 9. Department of Biology, University of Konstanz, Konstanz, 
Germany

Soaring birds encounter a variety of environmental condi-
tions during their migration, and our specific aim was to 
predict route selection over sea or land and associated 
consequences . Usually, soaring birds avoid crossing large 
water bodies since they cannot fully exploit thermal uplifts 
and soar over the water, and switching to flapping flight can 
be very energy demanding . On the other hand, sea-crossing 
can save time over a substantially longer land detour . We 
tested the effects of different atmospheric factors (winds, 
thermals and cloud cover) and bird position on route selec-
tion of migrating White storks (Ciconia ciconia) tracked using 
GPS devices when facing the Gulf of Iskenderun in southern 
Turkey . We analyzed 84 tracks of 40 spring migrating white 
storks of which some crossed the bay while others undertook 
a longer overland detour and explored the consequences 
of their decision on movement-related energy expenditure 
using the Overall Dynamic Body Acceleration (ODBA) and 
flight mode . We found that the main factors affecting the 
decision to cross the sea are thermal uplift intensity before 
crossing and bird position . Birds flying over the water used 
mostly flapping flight and have higher values of ODBA, 
spending 21% less time and flying 20% less distance than 
birds detouring the bay . Our findings propose that changing 
atmospheric conditions and geographic features affect bird 
route selection, with consequences for migration speed and 
energy expenditure .
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O07.05
Europe-wide patterns of nocturnal avian migration from 
weather radar data

Cecilia Nilsson1, Adriaan Dokter1, Liesbeth Verlinden2, Judy 
Shamoun-Baranes2, Baptiste Schmid3, Peter Desmet4, Silke 
Bauer3, Jason Chapman5, Jose A . Alves6, Phillip M . Stepanian7, 
Nir Sapir8, Charlotte Wainwright9, Mathieu Boos10, Anna 
Górska11, Myles H . Menz12, Pedro Rodrigues13, Hidde Leijnse14, 
Pavel Zehtindjiev15, Robin Brabant16, Günther Haase17, Nadja 
Weisshaupt18, Michał Ciach19, Felix Liechti3

1. Cornell Lab of Ornithology, Cornell University, Ithaca, NY, USA, 2. 
University of Amsterdam, Amsterdam, Netherlands, 3. Swiss Orni-
thological Institute, Sempach, Switzerland, 4. Research Institute for 
Nature and Forest (INBO), Brussels, Belgium, 5. University of Exeter, 
Penryn, United Kingdom, 6. University of Aveiro, Aveiro, Portugal, 7. 
Rothamsted Research, Rothamsted, United Kingdom, 8. University of 
Haifa, Haifa, Israel, 9. University of Oklahoma, Oklahoma, OK, USA, 10. 
Research Agency in Applied Ecology, Naturaconst@-ISNEA, France, 11. 
Institute of Meteorology and Water Management, Warszawa, Poland, 
12. University of Bern, Bern, Switzerland, 13. Sociedade Portuguesa 
para o Estudo das Aves (SPEA), Lisboa, Portugal, 14. Royal Netherlands 
Meteorological Institute (KNMI), Utrecht, Netherlands, 15. Bulgarian 
Academy of Sciences, Sofia, Bulgaria, 16. Royal Belgian Institute of 
Natural Sciences (RBINS), Brussels, Belgium, 17. Swedish Meteorological 
and Hydrological Institute, Norrköping, Sweden, 18. University of the 
Basque Country, Bilbao, Spain, 19. University of Agriculture in Kraków, 
Kraków, Poland

Nocturnal avian migration flyways remain an elusive con-
cept, as we have largely lacked methods to map their full 
extent . Within the framework of COST action ENRAM (Euro-
pean Network for the Radar surveillance of Animal Move-
ment), we used the network of European weather radars to 
investigate nocturnal bird movements at the scale of the 
European flyway . We mapped the main migration directions 
and showed the intensity of movement across part of Europe 
by extracting biological information from 70 weather radar 
stations from northern Scandinavia to Portugal, during the 
autumn migration season of 2016 . On average, over the 20 
nights and all sites, 389 birds per hour passed 1 km transects . 
On the night with the highest migration intensity an average 
of 1,621 birds passed per hour, and there was considerable 
geographical and temporal variation in migration intensity . 
The highest intensity of migration was seen in central France . 
The overall migration directions showed strong southwest 
components . Migration dynamics were strongly related to 
synoptic wind conditions, and a wind-related mass migration 
flux occurred immediately after changes in wind condi-
tions but quickly diminished, even when supporting winds 
continued to prevail . This first continental-scale study using 
the European network of weather radars demonstrates the 
wealth of information available and its potential for investi-
gating large-scale bird movements, with consequences for 
ecosystem function, nutrient transfer, human and livestock 
health, and civil and military aviation .

O07.06
An experimental laboratory-based approach to study 
phenotypic flexibility of migratory birds

Valeria Marasco1, Leonida Fusani1, 2

1. Konrad Lorenz Institute of Ethology, University of Veterinary Medicine 
Vienna, Vienna, Austria, 2. Department of Cognitive Biology, University 
of Vienna, Vienna, Austria

Phenotypic flexibility enables living organisms to adapt to 
changing environments over space and time . A remarkable 
example of such phenomena is provided by migratory birds, 
which are capable of rapid and reversible changes in their ac-
tivity rhythms, metabolism, and physiology . Despite decades 
of research on avian migration, the conserved mechanisms 
through which such phenotypic flexibility takes place and 
has evolved remain relatively poorly understood . We have 
manipulated the migratory state of common quails (Coturnix 
coturnix) in controlled experimental conditions in order to 
simulate the seasonal changes characterising the life history 
dynamics of migratory birds . We thus compared groups of in-
dividuals with distinct migratory statuses (“migratory status 
on” and “migratory status off”) that were identified by mon-
itoring fattening and nocturnal locomotor activity . We have 
taken blood samples from these two experimental pheno-
types in order to measure plasma metabolites and circulating 
levels of target hormones, including melatonin, stress- and 
appetite-regulating hormones . We will discuss our physio-
logical data in order to provide mechanistic insights that may 
be driving expression of the migratory phenotype within an 
ecological framework .

O07.07
Is it really advantageous to migrate so far south? 
Survival estimates during the non-breeding season for 
Semipalmated and Western Sandpipers in Perú

Eveling A . Tavera1, 2, Mark C . Drever3, Viviana Ruiz-Gutierrez4

1. Centre for Wildlife Ecology, Simon Fraser University, Burnaby, BC, 
Canada, 2. Centro de Ornitología y Biodiversidad - CORBIDI, Lima, Peru, 
3. Environment and Climate Change Canada, Delta, BC, Canada, 4. 
Cornell University, Ithaca, NY, USA

Understanding survival rates of migrating species is essential 
to disentangle mechanisms underlying population trends . 
For long-distance migrant birds, selection of non-breeding 
sites should involve a trade-off between differences in local 
survival rate among sites, the relative costs of migration, and 
the effect on life history strategy . We conducted a mark-
resighting study of color-marked Semipalmated Sandpipers 
(Calidris pusilla) and Western Sandpipers (Calidris mauri) 
from 2012 to 2017 at Paracas, Perú . Both species migrate 
>11,000km from their breeding grounds in the Canadian 
Arctic and Alaska to Paracas . We use a Multi-state Open 
Robust Model to generate an accurate population model for 
both species, with age, and culmen length as covariates . Our 
results for Semipalmated Sandpipers show an annual survival 
of 0 .68 ± 0 .02 (SE) . Seasonal non-breeding (October – April) 
survival rate varied annually, and increased from 0 .64 ± 0 .17 
(SE) in 2012 to 0 .82 ± 0 .02 (SE) in 2017 . There was no signifi-
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cant difference in survival between adults and juveniles or 
by population of origin, as assessed by culmen length for 
Semipalmated Sandpipers . Intriguingly, for Western Sand-
pipers we found a higher annual survival for juveniles (0 .76 ± 
0 .01 (SE)) than adults (0 .51 ± 0 .01 (SE)) . Despite being sister 
species, Semipalmated and Western sandpipers at Paracas 
have different life history strategies . Unlike Semipalmateds, 
all Western juveniles defer their first northward migration . 
Hence, our results contribute to our understanding of the 
survival costs of migration, especially for juvenile birds, and 
underline the value of Paracas as a secure site for shorebirds 
during non-breeding season .

O07.08
Crossing large water-bodies by soaring land-birds – do 
land-birds soar over the sea?

Herbert Stark, Felix Liechti
Swiss Ornithological Institute, Sempach, Switzerland

For birds, soaring and gliding is probably the most energy 
efficient way to cross the airspace  . Soaring birds like cranes, 
storks, pelicans and raptors migrate in massive numbers 
worldwide . While sea birds can use dynamic soaring to cover 
large distances across the sea, land bound large birds need 
vertical updrafts to support soaring and gliding flight . They 
usually avoid large waters and prefer to cross at narrow 
straits like Gibraltar (Spain) and the Bosphorus (Turkey) . 
Nevertheless, there are various findings of larger birds 
crossing the sea . In this study we want to give a worldwide 
overview on land bound soaring birds crossing water bod-
ies . In addition, we will present analyses of sea crossings of 
Honey buzzards (Pernis apivorus), Common buzzards (Buteo 
buteo) and Cranes (Grus grus) . Usually they switch from 
soaring and gliding over land to the much more energy 
consuming flapping flight over the sea . During several radar 
studies we tracked buzzards and cranes soaring and gliding 
over the sea . These tracks allow to reconstruct detailed 3D 
flight paths . We show which strategy these species use and 
investigate how soaring and gliding above water is related to 
the environmental factors . We discuss how updrafts can de-
velop over water and whether a meteorological model used 
by glider pilots to predict soaring conditions can explain the 
observed behavior . Finally, we discuss to what extent thermal 
soaring over water could assist large land bound birds to 
cross large water bodies .

O08: Morphology, Ecomorphology and 
Development: Morphological 
Adaptations

O08.01
Shared morphological consequences of global warming 
across the North America migratory avifauna

Benjamin Winger1, Brian Weeks1, David Willard2

1. University of Michigan, Ann Arbor, MI, USA, 2. The Field Museum, 
Chicago, IL, USA

Anthropogenic global warming is hypothesized to cause 
reductions in body size, in a temporal recapitulation of a 
geographic trend of smaller individuals in warmer regions . 
Migratory birds are particularly vulnerable to change be-
cause they breed at high latitudes where temperatures are 
changing most rapidly, their morphologies are constrained 
by the demands of migration, and they are dependent 
on fluctuating seasonal resources and climatic conditions 
throughout their annual cycles . We analyzed morphological 
change for 52 species of migratory birds from 1978-2016, 
using measurements of 70,000 specimens that died from 
building collisions during passage through Chicago, IL . 
Across species, we found a consistent decline in body size 
and consistent increase in wing length . These changes 
have occurred despite allometric constraints (wing length 
and body size are positively correlated), indicating strong 
countervailing selection pressures on body size and wing . 
Body size declines are linked to increasing summer temper-
atures on the breeding grounds: years with high summer 
temperature yielded birds with smaller body size . Increases 
in wing length are driven by selection during the migratory 
period, which we hypothesize is due to compensatory selec-
tion for efficient flight to maintain migratory journeys in the 
face of shrinking body size . Our results are striking both in 
their consistency across a large set of migratory species, and 
in the tension revealed between selection pressures on dif-
ferent axes of morphology throughout the annual cycle .

O08.02
The hidden complexity of hummingbird bills: tomial 
serrations and more!

F . Gary Stiles1, Alejandro Rico2

1. Universidad Nacional de Colombia, Bogota, Colombia, 2. University 
of California Berkeley, Berkeley, CA, USA

Although the role of hummingbird bills in flower visitation is 
much studied and minute serrations on the cutting edge of 
the bills of some species have long been known, no previous 
study has opened the bills and looked inside to appreciate 
the complexity of their equipment for ingesting nectar . We 
studied the opened bills of over 4000 hummingbird speci-
mens of 200 species representing all of the major clades 
under magnifications of 10-50x to observe an unsuspected 
array of structures . All hummingbirds possess tomial serra-
tions, classified in three distinct types differing in numbers, 
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size, orientation, distribution on the tomium and method of 
replacement: serrations suffer wear and the rhamphotheca 
is replaced annually . Serration types A and B occur on the 
maxillary tomia, whereas those of type C are nearly universal 
on the mandible . We found no evidence that serrations func-
tion in arthropod capture, gathering nest material, preening 
or nectar robbing . Type A serrations usually show sexual 
dimorphism and probably function in male-male agonistic 
encounters . Type C serrations appear to be primitive, in most 
clades having been replaced by types A or B . Type B ser-
rations occur in most species and lack pronounced sexual 
dimorphism . They strip nectar from the tongue with each 
lick; their orientation is directed by crests and prongs inside 
the rhamphtheca . Nectar accumulates in basins in the man-
dibular floor and is transported posteriorly in the closed bill 
by tongue retraction and gular expansion . Tongue extrusion 
occurs with the opening of the bill tip for the next lick .

O08.03
Ecomorphology of the introduced avian frugivores on 
the Hawaiian Island of Oahu and how it relates to rapid 
morphological change

Jason M . Gleditsch1, J . P . Kelley2, Corey E . Tarwater2, Jeff T . 
Foster3, Jinelle H . Sperry1

1. University of Illinois Urbana-Champaign, Urbana, IL, USA, 2. Uni-
versity of Wyoming, Laramie, WY, USA, 3. Northern Arizona University, 
Flagstaff, AZ, USA

Many morphological traits of organisms are thought to be 
the product of adaptive evolution resulting in direct relation-
ships between a species’ ecology and morphology – termed 
ecomorphology . However, anthropogenic impacts on 
ecosystems can cause rapid changes in a species’ environ-
ment which may lead to a mismatch in ecomorphological 
relationships creating strong evolutionary pressures . The 
impact of rapid changes to environments on ecomorpho-
logical relationships is evident by the commonness of rapid 
evolutionary change in introduced species . We assessed 
the ecomorphological relationships of five frugivorous bird 
species on Oahu, Hawaii USA with field observations and 
aviary experiments . The diets of the birds were determined 
by fecal sample analysis . Seven morphological measure-
ments were taken and related to the observed ecological 
traits using principal components analysis and linear models . 
We found relationships between leg and wing morphology 
with foraging strata and bill morphology with diet breadth . 
Species with shorter wings and longer legs occupied the 
dense understory and species with larger bills incorporated 
more food types in their diets . Fruit preferences were weak 
and showed little relationship with morphology . In addition, 
the species that showed the most morphological change 
since introduction exhibited a narrower foraging niche than 
the species that exhibited the least morphological change . 
The ecomorphological relationships of introduced species 
may provide important information about the evolutionary 
pressures acting on them and how species could change 
over ecological timescales . Morphological changes created 

by mismatches in a species’ ecomorphology can influence 
the long-term stability of novel ecosystems, which is often 
overlooked in the literature . 

O08.04
Morphological diversity in extinct Hawaiian Crows 
(Corvus)

Helen F . James
Smithsonian Institution, Washington, DC, USA

Holocene fossils of large crows (genus Corvus) are known 
from most of the major Hawaiian Islands, with up to three 
species recorded on a single island (the island of Hawaii) . The 
fossils represent two extinct (Corvus viriosus, C. impluviatus) 
and one extant (Hawaiian Crow, C. hawaiiensis) species, plus 
one or more undescribed species . I assess the morphological 
diversity in Hawaiian Corvus using comparative osteology 
and morphometrics . The Hawaiian corvids are compara-
tively large in body size and disparate in the structure of the 
maxilla and mandible . Corvus impluviatus had a distinctly 
domed maxilla and curved tomial crests, whereas C. viriosus 
and similar fossil forms had long, straight and narrow bills . 
The recent discovery that the Hawaiian Crow can learn to use 
tools in captivity in a manner similar to the New Caledonian 
Crow (Corvus moneduloides) raises the possibility that the ex-
tinct Hawaiian straight-billed crows were tool users . A unique 
adaptation within Corvus was displayed by an undescribed 
species of crow from the island of Hawaii, which had a 
bony buttress on the caudal part of the mandible similar to 
that observed in New World jays (i .e ., Aphelocoma) and the 
Akiapolaau (Hemignathus wilsoni), a Hawaiian honeycreeper . 
The buttress presumably functioned to stabilize the man-
dibular articulation during hammering or pounding with the 
lower mandible, a behavior that the extant Hawaiian Crow 
employs to open large, hard seeds . It remains to be discov-
ered whether the Hawaiian species of Corvus, with their high 
morphological diversity in the feeding apparatus, belonged 
to a single evolutionary radiation .

O08.05
Thermal effects of eggshell color: the significance of near 
infrared reflectance

Liliana D’Alba
University of Ghent, Ghent, Belgium

Eggshell colors have evolved for crypsis, species recognition 
or to protect embryos from solar radiation . In ground-nesting 
birds, eggs can be exposed to solar radiation for extended 
periods of time . Coloration in this context is important 
because it might determine the amount of energy absorbed 
at different wavelengths and thus, the risk of overheating . To 
avoid this, ground-nesting birds should have highly reflective 
eggshells . However, unpigmented eggs are rarely observed 
in these species, mostly because birds need also to produce 
cryptic eggs to avoid predation . Thus, selection due to preda-
tion favors pigmentation while selection to avoid overheat-
ing opposes it . It is assumed that all eggshells, regardless 
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of color are intrinsically highly NIR-reflective . Nevertheless, 
this hypothesis has not yet been tested . In this study, we 
performed heating experiments on eggs under controlled 
illumination to investigate whether the rates of egg heating 
and cooling correlate with infrared eggshell reflectance . We 
then tested whether infrared radiation can heat the interior 
of eggs in a way that is relevant for embryo survival . Lastly, 
we compared infrared reflectance of eggshells of diverse 
species nesting in different thermal environments to test 
whether eggs from cold environments or nests with low solar 
radiation are less reflective in the NIR than eggs from hot en-
vironments . We show that egg NIR reflectance is much more 
varied than previously thought and that this variation has 
important effects on the heating load of eggs . These results 
have important implications for the evolution of egg color 
and incubation behavior in birds .
 

O08.06
Sexual dimorphism of the New Zealand bellbird syrinx: 
the potential influence of syrinx size on frequency range 
and song complexity

Michelle M . Roper, Wesley H . Webb, Dianne H . Brunton
Massey University, Auckland, New Zealand

Current research on sexual dimorphism of the songbird 
syrinx (one study with female song absent, the other 
present) hypothesises that syrinx size could contribute to 
differences in vocal frequency range, and singing behav-
iour . We examined the syrinx of the New Zealand bellbird 
(Anthornis melanura) to explore this relationship between 
sexual dimorphism and song complexity . Both sexes of the 
NZ bellbird sing complex songs; thus we predicted compar-
able levels of sexual dimorphism for the NZ bellbird with the 
study on common starlings (Sturnus vulgaris), where females 
sing . We used Micro-Computed Tomography to create three-
dimensional images of the syrinx for one adult male and 
female . The length and width of the tympanum was 30% lar-
ger in the male . However, surface area and maximum length 
of the bronchial half-rings (1-3) was up to two times larger 
in the male, with all half-rings being larger than the female, 
unlike in starlings with a 5-23% difference between sexes . 
While the left side of the bellbird syrinx tended to have fewer 
half-rings, the first three half-rings were larger in surface area 
and length in both sexes . The male syllable repertoire was 
more diverse, with 30% more syllable types but females still 
sing a wide variety of syllables and sing more than males 
in the breeding season . Males, however, sing a wider range 
of frequencies (150-10270 Hz) than females (407-6136 Hz) . 
Together, these results suggest syrinx size could explain 
the reduced frequency range of female song but to a lesser 
extent on aspects of song complexity .

O08.07
Ecology and evolution of water absorption of sandgrouse 
(Pteroclidae) plumage

Till Töpfer, Sandra Krueger
Zoological Research Museum Alexander Koenig, Bonn, Germany

Sandgrouse inhabit arid or semi-arid regions and are known 
to provide their chicks with water that is transported in the 
parents’ plumage across large distances between water 
holes and nesting sites . The water absorption capacity of the 
plumage is provided by specialised breast and belly feathers 
whose functional morphology was identified recently, when 
it has also been suggested that water absorption differs both 
between species and between sexes as males are predomin-
antly responsible for the water transport . Thus, our study 
aimed to investigate the connection between the water 
absorption capacity of sandgrouse feathers and their eco-
logical, functional, and evolutionary context . We compared 
macro- and microstructures of specialised breast and belly 
feathers of 30 sandgrouse populations and measured select-
ed feather parameters as a proxy for potential water absorp-
tion capacity between populations and sexes . Based on our 
results, we assigned sandgrouse populations to five eco-
logical groups ranging from specialists with extremely high 
potential water absorption capacity to forms with extremely 
low capacity . Allocating these groups to certain habitats and 
environments, we found that populations with high poten-
tial water absorption capacity occur in dry and arid habitats, 
whereas populations with middle-range and low capacity 
occur mainly in temperate and potentially moister and cooler 
zones . Therefore, we conclude that the structural differences 
of sandgrouse feathers indicate locally adaptive characters, 
which are strongly influenced by ecological circumstances 
(aridity, temperature) during the breeding season, rather 
than reflecting phylogenetic relationships within the family .

O08.08
Columbina ground doves produce sonations via unique 
feathers and a percussive aeroelastic feather flutter 
phenomenon

Robert Niese1, Christopher Clark2, Bret Tobalske1

1. University of Montana, Missoula, MT, USA, 2. University of California - 
Riverside, Riverside, CA, USA

Non-vocal communicative sounds, or sonations, produced 
by flight feathers are relatively common among birds . In 
hummingbirds (Trochilidae), sandpipers (Scolopacidae), 
and pigeons and doves (Columbidae) these sounds have 
been linked to peculiar feather shapes which aeroelastically 
flutter in flight, producing tones . In this study, we performed 
the first experimental evaluation of the sound-producing 
capabilities of unique primary feathers possessed by mem-
bers of Columbina, a genus of new world ground doves . 
Using spread-wing specimens from the Burke and Slater 
Museums of Natural History, high speed videography, and 
an aeroacoustic wind tunnel at the University of California – 
Riverside, we determined the mechanism by which Colum-
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bina wings produce tones during flight . In Columbina inca, 
the Inca Dove, we determined that two feathers (P7 and P6) 
possess elongated barbs on the trailing vane that promote 
flutter causing feather-feather collisions at a frequency of 
350 ±50 Hz (mean ±SD) . These collisions are responsible for 
the buzz-like flight sounds that characterize the flight of this 
species . Similarly, the Common Ground Dove (Columbina 
passerina) and the Ruddy Ground Dove (Columbina talpacoti) 
possess elongated barbs on P7 and sometimes P6 that flut-
ter at a rate of 250 ±25Hz producing a buzz . Juvenile Inca 
Doves sometimes lacked modified P6 feathers, and always 
produced buzzes that were significantly quieter than adults 
(p<0 .01, df=5, t=4 .95) . These sonation-producing feath-
ers are the first of their kind to be described and may also 
be present in members of the closely-related ground dove 
genera Claravis and Uropelia, and the more distant Green 
Pigeons (Treron spp.) .

O09: Population and Individual 
Ecology: Population Dynamics

O09.01
Modelling impacts of climate and prey on population 
dynamics of Finnish Owls – a 50-year perspective

Pertti Saurola1, Charles M . Francis2

1. Finnish Museum of Natural History, University of Helsinki, Helsinki, 
Finland, 2. Canadian Wildlife Service, Environment and Climate Change 
Canada, National Wildlife Research Centre, Ottawa, ON, Canada

Climate change is expected to impact the population 
dynamics, demography and distribution of many species . 
Predicting these responses can guide strategies to mini-
mize negative impacts on biodiversity . We used integrated 
population models to examine some of the underlying driv-
ers, including climate fluctuations and prey abundance, on 
changes in populations of two species of owls in Finland: Ural 
Owl (Strix uralensis) and Tawny Owl (Strix aluco) . The former 
has a predominantly northern range, while the latter has 
relatively recently moved into Finland from the south . Both 
species have been targeted by Finnish bird-ringers for about 
50 years, resulting in mark-recapture-recovery datasets with 
more than 50,000 ringed birds for each species . In addition, 
regular population monitoring programs have been estab-
lished to estimate changes in the number of breeding pairs 
each year, and monitoring of nest boxes provides informa-
tion on annual productivity . We found that all aspects of 
their demography, including age at first breeding, breeding 
propensity, fecundity, and survival of all age classes were 
strongly influenced by fluctuations in prey abundance . 
However, the patterns of variation were complex and dif-
fered between the species . Ural Owls had greater variation 
in breeding propensity among years, but lower variation in 
adult survival . Tawny Owls had less variation in breeding pro-
pensity, but greater variation in survival . Variation in winter 
severity (as measured by snow depth and temperature) had 

additional impacts on adult survival . Climate change could 
impact these species both directly through changing sur-
vival, and indirectly through changing prey abundance

O09.02
Carry-over effects and environmental conditions drive 
demographic change at a North Sea seabird colony over 
half a century

Richard J . Howells1, Sarah J . Burthe1, Jon A . Green2, Michael P . 
Harris1, Mark A . Newell1, Adam Butler3, Sarah Wanless1, Francis 
Daunt1

1. Centre for Ecology & Hydrology, Edinburgh, United Kingdom, 2. 
University of Liverpool, Liverpool, United Kingdom, 3. Biomathematics 
& Statistics Scotland, Edinburgh, United Kingdom

Environmental conditions are a key determinant of fitness in 
wild animals . Principal mechanisms include the bottom-up 
effects of climate on resource availability and direct effects 
of weather on behaviour and survival . These effects may 
be immediate or have downstream consequences where 
conditions experienced in one season may also affect the 
condition, life-history decisions and fitness of populations 
in subsequent seasons (“carry-over effects”) . Both immedi-
ate conditions and carry-over effects will affect populations 
concurrently, yet few studies have quantified both simultan-
eously . We used long-term demographic data collected at 
a North Sea European shag Phalacrocorax aristotelis colony 
over half a century (1965–2016) to quantify trends in produc-
tivity and phenology, and test the underlying immediate and 
delayed determinants . Productivity increased over the study, 
from 2 .00 chicks nest-1 in 1965 to 2 .28 chicks nest-1 in 2016 . 
Concurrently, phenology advanced, with shags now breed-
ing ~26 days earlier than at the start of the study . Reproduct-
ive performance was driven by mechanisms operating on 
breeding phenology, which was strongly negatively related 
to breeding success (i .e . early years were more successful) . 
Phenology was determined by both lagged and current Sea 
Surface temperature, while breeding was earlier following 
high productivity in the previous year . Crucially, this analy-
sis demonstrates that the trends in reproductive success 
observed were largely determined by carry-over effects 
from past reproductive effort and environmental conditions, 
mediated via phenology . Our results indicate a complex 
suite of mechanisms that may have important demographic 
implications for this species in response to predicted future 
changes in environmental conditions .

O09.03
Spawning salmon subsidies predict territory size and 
habitat selection of the Pacific Wren, an avian insectivore

Kirsten A . Wilcox, Marlene A . Wagner, John D . Reynolds
Simon Fraser University, Burnaby, BC, Canada

The annual migration of Pacific salmon (Oncorhynchus spp .) 
represents an important cross-boundary delivery of marine-
derived nutrients into adjacent terrestrial ecosystems . The 
densities of some passerine species, including the Pacific 
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Wren (Troglodytes pacificus), have been positively correl-
ated with salmon abundance along stream in the Pacific 
Northwest, but the mechanism maintaining these densities 
remains poorly understood . Riparian areas near salmon 
streams are potentially higher quality habitat for birds as 
marine subsidies increase invertebrate food availability and 
promote better vegetation structure for foraging and breed-
ing . Territory size has been shown to scale with many metrics 
of habitat quality . We examine the relationship between 
salmon biomass and Pacific Wren territory size, habitat selec-
tion, and competition along 12 streams in BC’s Central Coast . 
We found that higher salmon biomass negatively predicts 
territorial habitat use within a stream site and that wrens are 
60% less likely to select habitat with high volumes of western 
redcedar (Thuja plicata) and 30% more likely to select habitat 
with high riparian shrub cover . However, on the overall 
stream scale, male wren territory size decreases as salmon 
biomass increases . Therefore, despite there being higher 
densities of wrens with smaller territories along high salmon 
biomass streams, wrens are more selective of the habitat 
they defend, indicating there may be important trade-offs 
between habitat use and competition . We also found that 
male wrens countersing more frequently to defend territories 
along higher salmon biomass streams . This is evidence that 
there may be higher individual energetic costs associated 
with marine nutrient subsidies .

O09.04
Territory quality drives selection via female double-
brooding and male within-pair paternity success in a 
migratory, socially-monogamous warbler

Ryan R . Germain1, Michael T . Hallworth2, T . S . Sillett2, Michael 
S . Webster1

1. Cornell Lab of Ornithology and Department of Neurobiology & 
Behavior, Cornell University, Ithaca, NY, USA, 2. Migratory Bird Center, 
Smithsonian Conservation Biology Institute, National Zoological Park,, 
Washington, DC, USA

For many socially-monogamous species, male reproductive 
success (RS) stems from both ‘within-pair’ offspring pro-
duced by their socially-paired mate (WPRS) and additional, 
‘extra-pair’ offspring sired throughout the population (EPRS) . 
Decomposing variance in WPRS and EPRS is an import-
ant tool for identifying the drivers of sexual selection in 
wild populations . However, determining how ecological or 
social-environmental factors can influence selection remains 
challenging, in part due to a limited ability to statistically 
separate such environmental-based variance from individual 
phenotypic variance for discreet component of RS . We use 20 
years of complete nesting observations and genetic pater-
nity analyses from a population of Black-throated Blue War-
blers (Setophaga caerulescens) to decompose total variance 
in male RS to its within-pair and extra-pair components, and 
thereby determine the primary sources of selection in this 
system . We further use multi-scale measures of environment-
al variation to determine how different metrics of territory 
quality, breeding density, and climate may mediate selection 

under different environmental conditions . The majority of 
variance in male success over the 20-year study was attribut-
able to WPRS, specifically the fecundity of males’ socially-
paired mates and the proportion of their offspring sired . 
Food availability in a male’s territory, particularly in warmer 
years, had the greatest influence on WPRS through facilitat-
ing female double-brooding, and males on food-abundant 
territories sired more within-pair offspring, but not more 
extra-pair offspring, on average . Our results indicate that 
territory quality can have a significant but often overlooked 
role in regulating the strength of selection via its effects on 
components of WPRS in socially-monogamous species .

O09.05
Integral Projection Models using Pied flycatchers: What 
will happen to migratory woodland birds?

Jeremy A . Smith1, Thomas H . Jones1, Ian Vaughan1, Sean 
Rands2, Robert J . Thomas1

1. Cardiff University, Cardiff, United Kingdom, 2. Bristol University, 
Bristol, United Kingdom

Integral Projection Models (IPMs) allow for population-level 
predictions to be made based on a specific continuous trait 
(e .g . egg laying date) . They are an extension of Matrix Popula-
tion Models where researchers previously had to separate 
individuals into categorical traits (i .e . old and young) . This 
was limiting, as it did not account for any variation within 
these categories . Resident birds were first modelled using 
the IPM framework in 2016, and here I apply the first IPM on a 
red-listed and declining, migratory bird species, the Euro-
pean Pied Flycatcher (Ficedula hypoleuca) . This IPM allows us 
to predict future population level changes in line with cli-
mate . To what combined extent do weather, food and habitat 
influence population dynamics in migratory woodland birds? 
I incorporate these covariates into my IPM to identify their 
effect on laying dates, and examine how they change under 
different stressors . Results show that there is a directed 
selection towards laying in the first two weeks of May . Any 
earlier or later and the chicks miss the food peak occurring at 
the beginning of June . Therefore, females who lay early, but 
not too early, in the season will have a higher reproductive 
output . Females who consistently lay in early May make the 
largest contribution to the population . These individuals 
contribute significantly to the success of the population . The 
population is under selection pressure to breed early in the 
season and those individuals who do will be more successful . 
However, there is more flexibility in laying date than previ-
ously understood .

O09.06
Weather-related effects on seasonal demography, and 
life-time reproductive success in a small arctic-breeding 
shorebird

Erica Nol
Trent University, Peterborough, ON, Canada
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Long-term studies of arctic-breeding shorebirds are rare, but 
valuable for understanding the effects of climate change 
on reproductive success, and for determining life-time 
reproductive success . I studied demography and lifetime 
reproductive success of Semipalmated Plovers (Charadrius 
semipalmatus) over 25 years in the Churchill, Manitoba 
region . Like many income breeders, dates of nest initiation 
are strongly determined by temperatures during June, their 
month of arrival on the breeding grounds . Annual varia-
tion in hatching success, chick survival and local breeding 
population size is relatively low . Hatching success is about 
60% regardless of temperature . The strongest deviations in 
local breeding populations or chick survival are due to low 
temperatures in June or July . A threshold of about 5 C during 
June results in population sizes less than 50% of the long-
term average, and a threshold of 7 C during July results in 
very low chick survival . Annual adult apparent survival is not 
related to variation in weather in previous, current or subse-
quent years . Like many species of birds, most breeding adults 
raise few young over their lifetime, while there are a few 
‘super’ birds who contribute most to future generations . My 
results suggest that the advancing ice out documented for 
Hudson Bay as a consequence of a warming arctic, has not 
yet had an effect on the seasonal demography of this small 
plover . Greening of previously open nesting habitats has 
been detected in the last 3-4 years, and this may negatively 
impact local population sizes more than impacts of changing 
annual weather patterns . 

O09.07
Apparent buffering of population decline after habitat 
loss in an endangered cooperatively breeding songbird

Jennifer L . Mortensen1, 4, Helen J . Temple2, Robert L . Curry3, J . 
Michael Reed4

1. University of Arkansas, Fayetteville, AR, USA, 2. The Biodiversity 
Consultancy, Cambridge, United Kingdom, 3. Villanova University, Vil-
lanova, PA, USA, 4. Tufts University, Medford, MA, USA

Animal behavior can play a large role in shaping extinction 
risk . It is well accepted, e .g ., that some social behaviors can 
lead to increased risk when populations are small (Allee ef-
fect) . However, less appreciated is the reversed phenomenon, 
that some social behaviors might buffer small populations 
against extinction . Cooperative breeding – whereby some 
individuals forgo breeding to assist in rearing the next gen-
eration of young – may be one such social behavior because 
(1) cooperation may minimize density-dependent feedback 
when adult numbers suddenly increase and (2) helpers are 
a pool of potential breeders . Here we propose that coopera-
tive breeding buffers the short-term population dynamics 
of the endangered White-breasted Thrasher (Ramphocinclus 
brachyurus) after habitat loss . We tested our hypothesis in 
the largest extant population, comparing demographic and 
behavioral data collected before, immediately after, and 
5+ years after habitat loss . Consistent with our prediction, 
cooperative breeding increased after habitat loss, driven by 
a shift from a population comprised largely of pairs to one 

comprised of trios . Peak group size occurred six years post-
habitat loss and then declined to pre-habitat-loss levels . Also 
as predicted, time since habitat loss was not an important 
factor in any of the reproductive parameters measured; the 
temporal variables day of year and clutch age were the only 
predictors with strong effects on clutch survival rates, as is 
found in many birds . These results suggest that anthropo-
genic disturbance affects thrasher social organization by 
directly influencing population density, and that cooperative 
breeding appears to buffer population responses to habitat 
loss .

O09.08
Senescence in raptors: Can sex, early-life experience 
and exposure to different habitats influence age-related 
productivity and survival?

Megan Murgatoyd1, Petra Sumasgutner1, Staffan Roos2, Alex 
Samson2, Phil Whitfield3, Andrew Jenkins4, Ann Koeslag1, 
Arjun Amar1

1. FitPatrick Institute, Cape Town, South Africa, 2. RSPB Centre for 
Conservation Science, Edinburgh, United Kingdom, 3. Natural Research, 
Banchory, United Kingdom, 4. Avisense consulting, Cape Town, South 
Africa

Productivity and survival usually decline above a certain age, 
processes known as reproductive and actuarial senescence . 
Senescence is believed to be driven by the accumulation of 
somatic damage and/or mutations . An individual’s sex, early-
life experiences or exposure to breeding habitats of different 
quality could affect the level of such accumulation and the 
rate of senescence if contrasting stressors are experienced . 
Because raptors are particularly long-lived they represent 
an interesting model system to investigate these questions . 
However, this requires long-term datasets of individually 
color-ringed birds, which is rarely achieved due to their slow 
life histories and low reproductive rate . We explore senes-
cence in three different raptor species using unique datasets 
within which individuals experienced contrasting conditions . 
These were i) the Scottish population of reintroduced white-
tailed eagles Haliaeetus albicilla; ii) a population of black 
sparrowhawks Accipiter melanoleucus, a forest raptor and 
recent urban colonizer; and iii) a South African urban popula-
tion of peregrine falcons Falco peregrinus, where the breed-
ing population is split between nest boxes and natural cliffs . 
For each study we examine whether sex-specific trends in 
senescence are apparent, and whether early-life experiences 
(e .g . wild reared or released, or levels of urbanization) influ-
ence subsequent patterns of senescence . For the studies of 
black sparrowhawks and peregrine falcons we were able to 
examine these questions for both reproductive and actuarial 
senescence as well as investigating the effects of breeding 
habitat . Our results revealed contrasting sex-related trends 
between the species and important effects of both early-life 
experiences and breeding habitats on subsequent senescent 
trends .
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O10: Physiology, Cell and Molecular 
Biology; Cellular Mechanisms of 
Metabolism and Ageing

O10.01
Speciation and sexual selection as processes to maintain 
mitonuclear coadapation

Geoffrey E . Hill
Auburn University, AUBURN, AL, USA

Eukaryotic performance hinges on the coordinated function 
of the products of the nuclear and mitochondrial genomes in 
achieving oxidative phosphorylation . Because two genomes 
are involved, function is maintained only through perpet-
ual selection for mitonuclear coadaptation . I propose that 
these fundamental features of the genomic architecture 
of eukaryotes results in both pre- and post-zygotic sort-
ing for coadapted mitonuclear genotypes leading to both 
speciation and sexual selection . Mitonuclear coevolution in 
isolated populations leads to speciation because population-
specific mitonuclear coadaptations create between-popula-
tion mitonuclear incompatibilities and hence barriers to gene 
flow between populations . In addition, selection for adaptive 
divergence of products of mitochondrial genes, particularly 
in response to climate or altitude, can lead to rapid fixation 
of novel mitochondrial genotypes between populations and 
consequently to disruption in gene flow between popula-
tions as the initiating step in animal speciation . By this 
model, the defining characteristic of a metazoan species is a 
coadapted mitonuclear genotype that is incompatible with 
the coadapted mitochondrial and nuclear genotype of any 
other population .

O10.02
Reproductive effort and telomeres - a longitudinal, 
experimental study in wild birds

Christina Bauch1, 2, Paulo Catry2, Jelle J . Boonekamp1, Marie 
Claire Gatt3, Ellis Mulder1, José Pedro Granadeiro3, Simon 
Verhulst1

1. Groningen Institute for Evolutionary Life Sciences, University of 
Groningen, Groningen, Netherlands, 2. MARE - Marine and Environ-
mental Sciences Centre, ISPA - Instituto Universitário, Lisbon, Portugal, 
3. CESAM, Faculty of Sciences, University of Lisbon, Lisbon, Portugal

Where resources are limited, life-history theory predicts that 
reproduction comes at the expense of somatic maintenance 
and, ultimately, reduced lifespan . However, the underlying 
mechanisms remain poorly understood . Telomeres – DNA-
protein structures at chromosome ends – are a candidate 
biomarker as short telomeres relate to reduced health and 
survival in birds as well as other organisms . Our aim was to 
test if telomere dynamics mediate or reflect the trade-off 
between reproduction and lifespan using a brood size ma-
nipulation approach . Further, as costs of reproduction may 
differ between species, we investigate this in two species, the 
jackdaw (Corvus monedula), with a medium life expectancy, 

and the long-lived Cory’s shearwater (Calonectris borealis) . 
Longitudinal data on reproduction and repeated blood 
samples for telomere analysis were collected from individuals 
of both species . In jackdaws we find that telomere attrition 
rate did not differ between experimental groups rearing 
enlarged or reduced broods throughout their lives, despite 
the increased rate in actuarial senescence in individuals with 
experimentally increased reproductive effort . However, the 
relationship between telomere length and survival was af-
fected by reproductive effort; while there was no relationship 
between telomere length and survival for parents raising 
reduced broods, in parents raising enlarged broods only indi-
viduals with the longest telomeres survived . We will discuss 
these results alongside the upcoming findings from Cory’s 
shearwaters in a life-history context .

O10.03
Growth of young birds in the wild–novel roles of a 
hormone insulin-like growth factor 1

Jaanis Lodjak, Marko Mägi
University of Tartu, Department of Zoology, Tartu, Estonia

Life history of animals is strongly linked with the variability 
in postnatal growth rates, because the ability to achieve 
necessary body mass early in life is directly connected with 
the ability to survive and reproduce later in life . Surprisingly, 
little is known about the physiological mechanisms con-
necting food availability with the variability of growth in 
wild animals . Our over-arching aim was to see how insulin-
like growth factor 1 (IGF-1) regulates growth and body size 
of nestlings in free-living passerines . We used a brood-size 
manipulation and hormonal injection treatment in free-living 
nestlings of the Pied Flycatcher (Ficedula hypoleuca) and 
Great Tit (Parus major) . In doing this, we showed that plasma 
insulin-like growth factor 1 (IGF-1) is the causal link between 
growth conditions and variability of growth rate and body 
size in wild birds . Interestingly, the change in IGF-1 levels 
also showed a plausible, distinct adaptive age- and physical 
maturity-dependent pattern in nestlings to match the bene-
fits gained by them when investing in growth, with the cost 
endured during the early days of postnatal development to 
maximize their fitness . We also showed that IGF-1 interacted 
with corticosterone, measured from feathers, and oxidative 
damage defenses to mediate the increased growth rate and 
survival of nestlings during the early period of postnatal 
development . Our results suggest that nestling plasma IGF-1 
varies depending upon resource (e .g . food) availability and 
potentially plays an important role in regulating the early 
postnatal growth and survival of wild passerines in a time-
specific manner .
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O10.04
Comparing hypothalamic transcriptome profiles of two 
closely related sub-species, one a resident and one a 
migrant

Devraj Singh1, 2, Adam M . Fudickar1, 2, Craig Stricker3, Ellen D . 
Ketterson1, 2

1. Department of Biology, Indiana University, Bloomington, IN, USA,  
2. Environmental Resilience Institute, Indiana University, Bloomington, 
Bloomington, IN, USA, 3. USGS, Denver Federal Center, Denver, Denver, 
CO, USA

Each year as spring approaches and the climate warms, birds 
exhibit the seasonal recurrence of biological activities associ-
ated with the onset of reproduction . In species with broad 
geographic ranges, sub-populations often vary in whether 
or not they migrate prior to reproducing . We are study-
ing the dark-eyed junco in eastern North America where 
one sub-species is migratory (Junco hyemalis hyemalis) and 
breeds in the Boreal forests of Alaska USA, and Canada, while 
the other (Junco hyemalis carolinensis) remains resident and 
breeds in the Appalachian Mountains in Virginia USA . In early 
spring these sub-species co-exist but differ in their response 
to the environment . To explore the seasonal functioning of 
the HPG axis of residents and migrants that breed at differ-
ent latitudes, we sampled 6 male migrant and 6 resident 
juncos cohabiting in Virginia during March 2017 . The feather 
isotopes (dH) were determined and used as a proxy for 
breeding latitude . The birds were sacrificed in the field, the 
hypothalamus was flash frozen, RNA was extracted, and tran-
scriptomes compiled . The preliminary dH and testis volume 
data reveal a positive linear correlation between the latitude 
of breeding and gonadal mass . Results of the transcriptomic 
profiling of the hypothalamus of migrants and residents liv-
ing in the same environment will provide insight into the role 
of the hypothalamus in migratory behavior and reproductive 
timing .

O10.05
An orange bird in a black box: carotenoids in the 
American redstart

Kile J . McKenna1, Kingsley Donkor1, Jocelyn Hudon2, Peter 
Marra5, Laurene Ratcliffe4, Chris Tonra3, Matt Reudink1

1. Thompson Rivers University, Kamloops, BC, Canada, 2. Royal Alberta 
Museum, Edmonton, AB, Canada, 3. The Ohio State University, Colum-
bus, OH, USA, 4. Queen’s University, Kingston, ON, Canada, 5. Smithson-
ian Migratory Bird Institute, Washington, DC, USA

Studying the colour of carotenoid based plumage, and its 
links to a multitude of biological factors has yielded insight 
into the importance and function of these plumage traits in 
a variety of species . However, when applied to some species, 
accepted methodologies (e .g ., reflectance spectrometry) and 
commonly-used colour metrics yield perplexing patterns . 
While there are clear patterns linking yellow and red plum-
age traits to various signal functions, for some species with 
orange plumage, such as the American redstart (Setophaga 
ruticilla) the picture remains much less clear . Using high 
performance liquid chromatography (HPLC), we determined 

the carotenoid contents of over 100 redstart feathers, the 
collection of which occured on two continents, and over the 
course of a decade . We identified nine carotenoids in the 
feathers of American redstarts . In contrast to previous reports 
indicating the carotenoids in redstart plumage are primarily 
a mixture of red or yellow, we found that the most abundant 
carotenoid was the orange compound alpha-doradexanthin . 
Furthermore, the commonly used metrics of red and yellow 
chroma used to describe variation in saturation of orange 
redstart feathers was in fact a poor descriptor of carotenoid 
content; we instead suggest using a different metric for 
orange feathers—orange chroma, which we define as the 
inverse of green chroma . Additionally, we demonstrated 
that experimentally-induced regrowth of feathers on the 
wintering grounds results in reduced carotenoid content in 
ASY males, but a marked shift towards ASY-like plumage in 
SY males .

O10.06
Change in non-enzimatic antioxidant capacity and 
lipid peroxidation in a long-distance migrant during a 
simulated stopover

Andrea Ferretti1, Karl-Heinz Wagner2, Massimiliano Cardinale3, 
Leonida Fusani1, 4

1. Dep. Cognitive Biology, University of Vienna, Vienna, Austria, 2. Dep. 
of Nutritional Sciences, University of Vienna, Vienna, Austria, 3. Dep. of 
Aquatic Resources, Swedish University of Agricultural Sciences, Lysekil, 
Sweden, 4. Konrad-Lorenz-Institute of Ethology, University of Veterinary 
Medicine, Vienna, Austria

For many bird species, migration is one of the most energy-
demanding life history stage . Twice a year, birds can cover 
thousands of kilometers alternating long endurance flights 
with refueling stopovers . In humans and some bird species 
prolonged exercise can cause an alteration of the oxidative 
status, that is the balance between reactive oxygen spe-
cies and antioxidant capacity . Moreover, exaggerated food 
intake – hyperphagia – such as that shown by birds during 
stopovers and pre-migratory phases can cause an increase in 
oxidative stress . Here we present the results of an experiment 
in which we investigated changes in non-enzymatic anti-
oxidant capacity (FRAP) and lipid peroxidation levels (MDA) 
in migrating wild Garden Warblers (Sylvia borin) . The study 
was carried out on Ponza island (Italy), an important Mediter-
ranean stopover site for European passerines that winter in 
Northern and Sub-Saharan Africa . Birds were caught with 
mist-nets during standardized ringing operations and after 
morphological and physiological measurements were set in 
cloth cages for 3 days with food and water to simulate a stop-
over phase . We recorded their locomotor activity and daily 
food intake, and we collected a blood sample before caging 
to measure FRAP and MDA levels . After 3 days we collected 
a further blood sample, repeated the measurements and 
released the birds . Our results show an increase of oxidative 
stress levels after the simulated stopover, together with a 
daily increase in food intake but not in diurnal activity .
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O10.07
Telomeres reveal the costs and consequences of life’s 
many challenges in the Seychelles warbler

David S . Richardson1, 2, Kat Bebbington1, Lewis G . Spurgin1, 
Martijn Hammers3, Sjouke A . Kingma3, Ellie Fairfield1, Emma 
Barrett1, Hannah L . Dugdale4, Jan Komdeur3, Terry Burke5

1. University of East Anglia, Norwich, United Kingdom, 2. Nature 
Seychelles, Mahe, Seychelles, 3. University of Groningen, Groningen, 
Netherlands, 4. University of Leeds, Leeds, United Kingdom, 5. University 
of Sheffield, Sheffield, United Kingdom

Being able to determine the costs and trade-offs that 
individuals face as they struggle to survive and reproduce 
is fundamental to our understanding of the evolution of life-
histories . Telomere attrition is thought to be largely the result 
of oxidative stress – an inability to fully buffer the free rad-
icals produced by physiological processes during the many 
challenges of life . Variation in telomere attrition as a result of 
different challenges may, therefore, act as an indicator of the 
biological costs (e .g . oxidative damage) of these experiences, 
and provide a generic currency with which to understand 
the trade-offs that individuals face . To test this idea, we have 
been studying telomere dynamics in the natural population 
of the cooperatively breeding Seychelles warbler Acroceph-
alus sechellensis, which we have monitored for over 30 years . 
Our results show that – after controlling for chronological 
age - telomere length predicts an individual’s future life-
span and, therefore, reflects the individual’s biological age . 
Furthermore, our results show that telomeres can be used as 
a biomarker of the costs associated with life history decisions, 
including inbreeding, reproduction, cooperative breeding 
and territory defence . Importantly, many of these costs are 
context specific: for example, we show that the presence 
of helpers reduces the cost of reproduction in dominant 
females, but only for older individuals, while the costs of 
inbreeding are strongly dependent on environmental condi-
tions . We will go on to discuss the potential that telomere 
screening may provide for understanding both evolutionary 
processes and conservation issues in birds .

O10.08
Continuous predator threat shortens telomeres in parent 
pied flycatchers

Tiia Kärkkäinen1, Pauliina Teerikorpi1, Bineet Panda1, Antoine 
Stier2, 1, Samuli Helle1, Toni Laaksonen3, 1

1. Department of Biology, University of Turku, Turku, Finland, 2. Institute 
of Biodiversity, Animal Health and Comparative Medicine, University 
of Glasgow, Glasgow, United Kingdom, 3. Natural Resources Institute 
Finland, Turku, Finland

Predators can have direct and indirect effects on prey popu-
lations . Earlier studies have shown that predator presence 
increases stress hormone levels both in mammals and birds . 
Psychological and physiological stress have been shown to 
accelerate telomere shortening . Telomeres are protective 
ends of chromosomes that shorten with age . Reaching a 
critically short telomere length induces senescence at the 
cellular level and having short telomeres has been linked to 

increased mortality risk at the organismal level . Although 
predators are common and frequent stressors in nature, no 
study has so far investigated the impact of predator threat on 
telomere dynamics in a prey species . Here, we studied the ef-
fects of continuous predator threat (nesting Eurasian pygmy 
owl Glaucidium passerinum) on telomere dynamics of both 
adult and nestling (partially cross-fostered) European pied 
flycatchers (Ficedula hypoleuca) . We found that female pied 
flycatchers nesting in owl-inhabited sites showed increased 
telomere attrition between incubation and chick-rearing 
compared to females nesting in control sites . Males and 
females also had shorter telomeres in owl-inhabited sites at 
the chick-rearing stage . On the contrary, we found that chicks 
reared in owl-sites had longer telomeres and a tendency for 
slower telomere shortening than chicks reared in control-
sites . Thus, parents may suffer a long-term cost in terms of 
telomere length caused by predation risk but manage avoid 
similar cost for their offspring . To the best of our knowledge, 
this is the first study that reports the effects of predators on 
prey telomere dynamics in the wild .

O11: Behavior and Behavioral Ecology: 
Mechanisms of Behaviour

O11.01
Taking a proximate view of a female ornament: do 
androgens mediate acquisition of the ornamented 
phenotype in female White-shouldered Fairywrens?

Jordan Boersma1, Erik D . Enbody2, John A . Jones2, Jordan 
Karubian2, Hubert Schwabl1

1. Washington State University, Pullman, WA, USA, 2. Tulane University, 
New Orleans, LA, USA

Transitions in avian ornamentation have occurred more fre-
quently in females than in males, and often in the direction 
of gaining elaborate coloration . Recent studies have begun 
to uncover the function of female ornaments, yet we know 
little of the mechanisms that promote their expression and 
the behaviors that accompany them . Androgens mediate 
acquisition of male ornamental plumage in several taxa and 
govern a suite of male-typical behaviors; whether androgens 
have similar effects in generating integrated phenotypes in 
females is debated and requires empirical tests . The White-
shouldered Fairywren (Malurus alboscapulatus) is sister to a 
species (Malurus melanocephalus) that expresses androgen-
mediated male ornamental plumage . Across populations, 
female M. alboscapulatus can be cryptically colored or orna-
mented similarly to males; and ornamented females have 
higher circulating androgens and are more aggressive during 
simulated territorial intrusions . We address two non-mutually 
exclusive explanations for these correlations: 1) androgens 
mediate both ornament acquisition and aggression, and 2) 
ornament expression causes elevated androgens and aggres-
sion . We tested these hypotheses by supplementing andro-
gens to unornamented females, which caused half of these 



27th International Ornithological Congress, Vancouver, 2018  Oral Abstracts

110

females to acquire some ornamented plumage, while the 
other half retained the fully unornamented state . Preliminary 
analyses suggest that experimentally elevated androgens do 
not increase aggression during simulated territorial intru-
sions, but that females who acquire some ornamentation 
sing more during these interactions . Additionally, we will 
report findings on how elevated androgens and ornament 
expression affect social and sexual behaviors, and whether 
ornament expression is costly to the signal bearer in the form 
of increased aggression received by conspecifics . 

O11.02
Individual differences in heart rate reveal a broad 
range of autonomic phenotypes in a free-living seabird 
population

Martina S . Müller1, 2, Alexei L . Vyssotski3, Maki Yamamoto4, Ken 
Yoda2

1. University of Rhode Island, Kingston, RI, USA, 2. Nagoya University, 
Nagoya, Japan, 3. University of Zurich, Zurich, Switzerland, 4. Nagaoka 
University of Technology, Nagaoka, Japan

Animals in the same population consistently differ from 
each other in their physiological and behavioural responses 
to their environment, but the proximate causes of these 
differences, particularly the underlying neural mechanisms, 
remain poorly understood . The autonomic nervous system 
regulates wide-ranging physiological functions such as 
heartbeat, blood pressure, gastrointestinal activity, immun-
ity, metabolism, and reproductive functions to support the 
physical demands of behaviour (e .g . locomotion, eating, sex) 
or other internal changes (e .g . hemorrhage, infection), while 
maintaining homeostasis . Much of the phenotypic variation 
observed in wild populations may therefore be generated by 
individual differences in autonomic activity . We investigated 
for the first time, in free-living streaked shearwaters (Calonec-
tris leucomelas), whether individuals consistently differ in 
autonomic activity, over time and across contexts (e .g . during 
acute stress and a non-stress baseline) . We repeatedly re-
corded electrocardiograms from individual shearwaters, and 
from heart rate and heart rate variability, quantified the rela-
tive activity of the two reciprocal branches of the autonomic 
nervous system: the sympathetic, which drives the ‘fight-or-
flight’ response and prepares an animal for danger (including 
an increase in heart rate), and the parasympathetic, which 
promotes ‘rest-and-digest’ processes and self-maintenance 
(including a decrease in heart rate) . We found a wide range 
of autonomic phenotypes in the shearwater population 
that persisted across contexts and remained stable even 
across years . We identified parasympathetic ‘rest-and-digest’ 
activity, in particular, as a central mechanism that potentially 
drives broad phenotypic variation in natural animal popula-
tions, and likely is an important mediator of life history traits 
and trade-offs .

O11.03
Cooperation, kinship and sex allocation in the New 
Zealand rifleman

Nyil Khwaja1, Stephanie A . Preston2, James V . Briskie1, Ben J . 
Hatchwell2

1. University of Canterbury, Christchurch, New Zealand, 2. University of 
Sheffield, Sheffield, United Kingdom

Riflemen (Acanthisitta chloris) are New Zealand endemics that 
occupy a fascinating phylogenetic position at the base of the 
passerine tree . They also interest us as behavioural ecologists 
because they are cooperative breeders, with helpers provid-
ing care for offspring at many nests . We present key findings 
from six seasons of studying riflemen at Kaikōura, where we 
have used observations, experiments and genetic analyses 
to investigate how this altruistic behaviour evolved . First, 
we describe the social system of the species, in which birds 
disperse after reaching independence but ‘commute’ (usually 
back to their natal territory) to help close kin raise offspring . 
Helping in riflemen increases the survival of related offspring 
providing indirect fitness benefits to helpers, which are 
enhanced by genetic monogamy and an absence of divorce . 
Second, we evaluate possible mechanisms rifleman help-
ers use to recognise their relatives, identifying and experi-
mentally manipulating candidate vocal and olfactory cues . 
Finally, we consider selection pressures on sex allocation in 
this species . Rifleman males are more likely than females to 
become helpers . They are also substantially smaller, requiring 
less provisioning effort as nestlings . Adaptive hypotheses of 
sex allocation predict that both these factors favour breeding 
females that produce male-biased sex ratios . However, there 
is no evidence this occurs, possibly because of mechanistic 
constraint or an unidentified benefit of producing females . 
Overall, we suggest the cooperative breeding system in 
riflemen is unusually low in social conflict, and likely to have 
been shaped primarily by kin selection .

O11.04
The frequent flyer’s guide to avoiding oxidative damage: 
how birds can ameliorate the cost of migration using 
their endogenous antioxidant system

Kristen J . DeMoranville1, Wales Carter1, Keara Bohannon2, 
Luke Douglas1, Barbara Pierce2, Scott R . McWilliams1

1. University of Rhode Island, Kingston, RI, USA, 2. Sacred Heart Univer-
sity, Fairfield, CT, USA

Birds during migration must complete energy-intense long-
distance flights while avoiding or ameliorating the produc-
tion of reactive oxygen species that have the potential to 
cause damage to cells and tissues . We experimentally inves-
tigated how the endogenous antioxidant defense system 
(i .e ., glutathione peroxidase (GPx) and superoxide dismutase 
(SOD)) varied in two metabolic tissues, the liver and pector-
alis, and how these enzymes responded to dietary fatty acid 
composition, antioxidant supplementation, and long-dis-
tance flight . European starlings (Sturnus vulgaris) were flown 
in a wind tunnel for on average 15 hours over two weeks . 
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Flight-trained birds (n=51) and control (sedentary) birds 
(n=46) were fed 1 of 4 diets composed of either a high or 
low polyunsaturated fatty acid (PUFA, 18:2n-6) and a high or 
low concentration of the antioxidant, anthocyanin . Diet did 
not significantly affect GPX or SOD activities in either tissue . 
Liver GPx activity, but not pectoralis, was on average 16% 
lower in flown birds compared to sedentary birds (P=0 .02), 
which is consistent with the hypothesis that GPx is too costly 
to maintain when fuel processing demands are high dur-
ing flight . Pectoralis SOD, but not liver, was on average 6% 
higher in trained birds compared to sedentary birds (P=0 .02), 
suggesting that SOD protects against muscle damage dur-
ing long-distance flight when the risk of oxidative damage 
is high . These results suggest that endogenous antioxidant 
enzymes respond directly to tissue-specific differences in 
metabolism and that migratory birds may require substantial 
recovery periods to combat the potential costs associated 
with the upregulation of their antioxidant enzyme system .

O11.05
The fine-scale flight performance of Nazca boobies  
(Sula granti)

Jennifer L . Howard, David J . Anderson
Wake Forest University, Winston Salem, NC, USA

Although growing evidence indicates that actuarial and 
reproductive senescence is universal in long-lived birds, the 
underlying processes remain elusive . Foraging, and flapping 
flight required to reach a foraging location, is energetically 
costly . Therefore, a decline in physiological ability with age 
may manifest in various aspects of foraging behavior, and 
be an important mechanism for senescence . Our long-
term study of Nazca boobies (Sula granti) on Isla Española, 
Galápagos, Ecuador, with known-aged individuals, allows us 
to evaluate the relationship between age and flying perform-
ance in a long-lived bird . We tested the prediction that old 
Nazca boobies show reduced flight performance during level 
flapping flight compared to young or middle-aged birds . 
Tri-axial accelerometer and GPS data were collected during 
the incubation period in 2015 and 2016 . Biologgers were de-
ployed on ages matching transitions in reproductive success: 
young (4-7), middle-aged (12-14), old (18-20), and oldest 
(21+) categories . We analyzed the first 30 minutes of flap-
ping flight after departure from the colony to try to control 
motivation across individuals, and to eliminate the effect of 
variable body mass due to recent feeding . We extracted flight 
performance parameters: wing beat frequency, downstroke 
and upstroke force, flap-glide ratio, and overall dynamic 
body acceleration, a proxy for energy expenditure . We used 
mixed effects models with age, sex, mass, and bird’s bearing 
from colony (relative to wind vector) as fixed effects and year 
as a random effect . Results will be presented on the signifi-
cance of age effects on fine-scale measures of flight perform-
ance as measured by accelerometers .

O11.06
Spatial autocorrelation of white-throated sparrow song 
variation at the neighbourhood scale

Jacalyn Normandeau, Scott M . Ramsay
Wilfrid Laurier University, Waterloo, ON, Canada

The singing behaviour of white-throated sparrows 
(Zonotrichia albicollis) has been the subject of extensive 
research since the 1960s, including some of the earliest work 
on neighbour-stranger discrimination by male songbirds . 
An early survey of song variation in this species (Borror and 
Gunn 1965) failed to detect any evidence of spatial variation 
in song structure . However, more recent work has demon-
strated a cultural shift in the structure of the terminal strophe 
of the song, originating in central British Columbia, Canada 
and sweeping eastward across the species’ range (Zimmer-
man et al 2016) . At a local scale, field observations suggested 
that neighbouring males may fall into clusters based on the 
characteristics of the introductory portion of their songs . 
Using factor analysis we derived pairwise distance measures 
of song characteristics, and found significant spatial autocor-
relation across three years and six sites within Algonquin 
Park, Ontario, Canada . The period of our study also captured 
a part of the cultural shift in terminal strophes as it passed 
across Ontario . The local clustering we observe is consistent 
with evidence from other species, including repertoire sing-
ers, showing that song similarity may facilitate neighbour-
stranger recognition . Field observations of white-throated 
sparrows from across the species’ range are consistent with 
the possibility that males may enter their first breeding 
season with open song templates, and selective attrition may 
allow them to crystallize on the variant most similar to their 
new neighbours . Further study will be required, however, to 
determine the actual developmental mechanism behind this 
spatial pattern .

O11.07
Talk with him or talk with her: Sex-specific call-based 
communication in freely behaving songbirds

Nicolas M . Adreani1, Ellen Zippi2, Manfred Gahr1, Andries ter 
Maat1

1. Max Planck Institute for Ornithology, Seewiesen, Germany, 2. UC 
Berkeley, Berkeley, CA, USA

Innate calls are widespread in vocal vertebrates and com-
prise the most ancestral form of vocalization . Yet, their 
investigation in the context of vocal interactions is fairly 
recent . Zebra finches (Taeniopygia guttata) are opportunis-
tic breeders and sexes share a rich repertoire of innate calls 
that pairs use in a conversation-like manner . Further, within 
pairs call interactions change drastically with the life-history 
stage . Here we aim to test: I) if call-based interactions are 
different between and within sexes, and II) if reproduction 
equally affects vocal communication across sexes . To do so, 
we formed three types of trios: all-females, all-males and 
mixed . Birds were equipped with miniature wireless micro-
phones that continuously recorded individual vocalizations 
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during eight days of experimentation . During the first four 
days, we simulated a “drought-like” environment followed 
by additional four days of breeding environment . Within 
same-sex trios, the strongest dyadic bond was identified via 
behavioral observations and each bird’s social-bond status 
was classified as: “bonded” or “single” . Compared to females, 
vocal interaction in bonded-males dyads was more similar 
to female-male pairs . Also, males reacted vocally to breeding 
irrespective of social status, whereas females only reacted 
vocally if they were bonded to another bird . This uncovers 
sex-specificity in: I) innate call usage, and II) the effect of 
breeding on vocal communication that is strongly affected 
by social status . Overall, our findings reveal that despite the 
monomorphic call-repertoires of zebra finches, call-based 
communication is strikingly dimorphic at the vocal produc-
tion level .

O11.08
Maternal immunization increases nestling metabolic 
rate, immune function and fledging success in the Tree 
Swallow (Tachycineta bicolor)

Gary Burness1, Deanna Moher1, Noah Ben-Ezra1, Ryan J . Kelly1, 
Dennis Hasselquist2, Eunice H . Chin3

1. Trent University, Peterborough, ON, Canada, 2. Lund University, Lund, 
Sweden, 3. Simon Fraser University, Burnaby, BC, Canada

Female birds transfer maternal antibodies (matAb) to their 
nestlings via the egg . MatAb likely provide nestlings with 
passive protection, and may allow them to reduce the costs 
of mounting an innate immune response . To test whether 
there are energetic benefits to nestlings of receiving matAb, 
we immunized female tree swallows (Tachycineta bicolor) 
with either lipopolysaccharide (LPS) or saline (Control) prior 
to egg laying . One half of each adult female’s nestlings were 
then immunized with either LPS or saline, and we measured 
the nestlings’ metabolic rate (MR) over the following 4 hrs . 
LPS-reactive antibodies and total Ig levels did not differ 
between nestlings of immunized and control mothers, 
likely due to the short half-life of matAb . We also found no 
evidence that nestlings of immunized mothers could avoid 
growth-suppressive effects resulting from activation of an 
inflammatory response . However, we found that control 
nestlings of LPS-immunized mothers had a higher MR than 
control-nestlings from control-mothers . We hypothesize 
that this increase was due to costs of non-specific priming in 
nestlings from LPS-immunized mothers . Nestlings of LPS-
immunized mothers also had an enhanced inflammatory 
response to phytohaemagglutinin and increased fledging 
success . Our data suggest that maternal immunization can 
increase fitness for mothers and offspring, but only if there 
are sufficient food resources available to offset the nestlings’ 
increased energetic requirements .

O12: Behavior and Behavioral Ecology: 
Social Behaviour and Territoriality

O12.01
Travelling with friends: long-distance migration in close-
knit social groups

Kiran L . Dhanjal-Adams, Silke Bauer, Tamara Emmenegger, 
Steffen Hahn, Simeon Lisovski, Felix Liechti
Swiss Ornithological Institute, Sempach, Switzerland

A quarter of all animals migrate . Though we have some 
understanding of where and when they travel, we still have 
very little insight into who migrates with whom and for how 
long . Social interactions are pivotal in allowing individuals to 
transfer information and adapt . Yet it is remarkably difficult to 
infer social interactions in migrating animals without being 
able to directly observe them . Here, we use novel air pressure 
loggers to monitor the pattern of social interaction in a small 
migratory bird, the European bee-eater (Merops apiaster) . We 
present the first evidence of a migratory bird forming stable 
social bonds at all stages of the life cycle, with non-kin of 
different ages and sexes . In fact, 49% remain within the same 
social group throughout the annual cycle, never separating 
longer than 5 days at a time despite the ~14,000 km journey . 
Of those that separate for longer, 89% reunited with their 
bonded group within less than a month, locating each other 
after flying up to 5,000 km apart . Birds were not only using 
the same sites, but were coordinating roosting, foraging and 
migrating behaviours – they were not together by chance . 
Being able to coordinate group formation over time and 
space to cooperate with non-kin, both short and long term, 
requires some degree of social intelligence . Better under-
standing of who migrates with whom, using methods such 
as ours, could help elucidate how social transfer of informa-
tion influences collective decision-making during large-scale 
movements .

O12.02
Beyond kin selection: the relative importance of direct 
benefits for helping decisions in cooperatively breeding 
birds

Sjouke A . Kingma1, Frank Groenewoud1, Martijn Hammers1, 
Kat Bebbington1, 2, Hannah L . Dugdale3, Terry A . Burke4, David 
S . Richardson2, Jan Komdeur1

1. University of Groningen, Groningen, Netherlands, 2. University of 
East Anglia, Norwich, United Kingdom, 3. University of Leeds, Leeds, 
United Kingdom, 4. University of Sheffield, Sheffield, United Kingdom

In cooperatively-breeding animals, subordinate individ-
uals appear to behave altruistically by helping to raise the 
offspring of others . Evolutionary biologists often invoke in-
direct (kin-selected) fitness benefits to explain such helping 
behaviour and thus the evolution of cooperative breeding . 
However, evidence for a relationship between kinship and 
helping behaviour is mixed, and the strength of this relation-
ship is rather weak across species . Direct fitness benefits, 
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associated with territory inheritance, group living and repro-
ductive sharing have been proposed as additional, or alterna-
tive, drivers of cooperative breeding . However, the relative 
importance of direct versus indirect benefits remains unclear . 
Using results from a comparative study on cooperatively 
breeding birds and an individual-based study on Seychelles 
warblers (Acrocephalus sechellensis), we argue that coopera-
tive breeding can best be explained by interactions between 
direct and indirect benefits, and that the relative importance 
of each varies hugely within and between species . For ex-
ample, the comparative analysis shows that the importance 
of indirect benefits in maintaining helping behaviour is lower 
when there is a greater likelihood that helpers can inherit 
the territory . Similarly, while young Seychelles warblers help 
more when they are related to the recipients of their care, in-
direct fitness benefits appear unimportant for older helpers-
at-the-nest because these can gain direct fitness benefits by 
sharing in reproduction . These results show that an integrat-
ed approach - including intrinsic, genetic and environmental 
factors - is needed to fully understand the relative roles of 
direct and indirect fitness benefits in explaining the evolu-
tion of cooperative breeding .

O12.03
High-ranking lefts and escape artist rights: laterality 
plays a role in Yellow-bellied Tits (Pardaliparus 
venustulus)

Gaoyang Yu, Wenqian Xie, Jinxin Guo, Jun Wang, Yichen Wu, 
Jianqiang Li, Jiliang Xu
School of Nature Conservation, Beijing Forestry University, Beijing, 
China

Laterality, defined as the predominant use of one side of the 
body, is common among vertebrates . However, it is unclear 
why in a population some individuals are left-lateralized, 
while others are right-lateralized, because in some popu-
lations behavioral laterality has been shown to relate to 
fitness and there are often population level biases toward 
either left or right . Yellow-bellied Tit (Pardaliparus venustulus) 
is a species with individuals showing either left- or right-
footedness while grasping foods (e .g . Mealworms, Tenebrio 
molitor) for feeding, and their footedness is stable overtime . 
We hypothesized either that footedness did not affect fitness, 
or that left- and right-lateralized individuals had respective 
advantages . We therefore examined whether their footed-
ness was correlated with fitness-related behaviors, including 
exploration tendencies in novel environment, responses to 
simulated predators and dominance status when competing 
for foods . There was no significant differences among birds 
of different footedness in exploration tendencies . However, 
it was found that right-footed individuals performed better 
in escaping from being captured, while left-individuals were 
less likely to lose the competition for foods . These results 
illustrate a situation in which different lateralized individuals 
can coexist in a population through their respective advan-
tages in different behaviors .

O12.04
Greeting the neighbor, checking out the intruder: Can 
common cuckoos discriminate between familiar and 
stranger individuals by their calls?

Zoltan Elek1, Mark E . Hauber2, Miklos Bán3, Attila Fülöp3, 
Nikoletta Geltsch1, Attila Márton3, Csaba Moskát1

1. MTA-ELTE-MTM Ecology Research Group, Budapest, Hungary, 2. 
Department of Animal Biology, School of Integrative Biology, University 
of Illinois, Urbana-Champaign, IL, USA, 3. MTA-DE Behavioural Ecology 
Research Group, Department of Evolutionary Zoology and Human Biol-
ogy, University of Debrecen, Debrecen, Hungary

Common cuckoos (Cuculus canorus) are obligate brood 
parasites; as they provide no parental care, they have ample 
opportunity for complex social interactions, including ter-
ritorial behaviour and male-to-male aggression . Cuckoos 
have a well-known and simple two-phase call (“cu” and 
“coo”), uttered by males during their breeding season . Using 
playback experiments in a dense population of radio-tagged 
cuckoos, we tested whether neighboring males are treated 
differently from unfamiliar intruders . We also experimentally 
assessed whether the acoustic cues for familiarity recogni-
tion are encoded in the first and/or second note(s) of these 
simple calls . In the first experiment, focal birds responded 
more aggressively and quickly to the calls of unfamiliar 
simulated intruders (strangers) than to the calls of conspecif-
ics with whom they shared territorial boundaries (familiar 
neighbors) . In the second experiment, cuckoos responded 
consistently to the mixed sound files where familiar and 
unfamiliar notes of the call were collated: either when the 
first or second note of the call was taken from a stranger and 
the other note from a neighbor, focal subjects responded 
to these sound files similarly to the two-note playbacks of 
strangers: they approached the speaker of the playbacks up 
to a closer distance than to familiar controls . Our results re-
vealed that cuckoos were able to use their simple call for the 
discrimination of familiar vs . unfamiliar individuals, and they 
did so specifically to aggressively protect their own territor-
ies . However, it also appears that familiarity recognition in 
male common cuckoos needs the complete structure of the 
two-note cuckoo call .

O12.05
Cooperative nest defence by European Starlings (Sturnus 
vulgaris) during a predatory threat

Colleen A . Barber1, Elizabeth A . Lewis2

1. Saint Mary’s University, Halifax, NS, Canada, 2. Dalhousie University, 
Halifax, NS, Canada

A direct benefit of mating outside the pair bond for females 
is gaining the aid of neighboring males in communal activ-
ities such as nest defense . The cooperative neighborhood 
hypothesis proposes that males will participate in communal 
nest defense for the public good as they may have sired 
offspring in neighboring nests . European Starlings (Sturnus 
vulgaris) have unique reproductive strategies with not only 
males producing genetic offspring outside the pair bond 
in other nests (extra-pair paternity), but females as well 
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(quasi-parasitism, intraspecific brood parasitism) . Therefore, 
we predicted that both males and females would respond 
to a predation threat in neighboring nests . European star-
lings were exposed to a taxidermy mount of a Red Squirrel 
(Tamiasciurus hudsonicus) (experimental treatment) as well 
as to a similarly sized/shaped rock (control) on the 11-13th 
day of the nestling period (day 0 is hatch day) . An aggregate 
score of defensive responses (number of: birds, alarm calls 
and chips, hits and fly-bys to the nest box) was calculated . 
We found that significantly more birds other than the parents 
responded to the experimental treatment over the control, 
demonstrating that the taxidermy mount was effective, and 
that communal nest defense occurs in this species . Both 
male and female European Starlings participated in mobbing 
at neighboring nests during the experimental treatment, 
supporting one of the main predictions of the coopera-
tive neighborhood hypothesis . Therefore, given the mating 
system of European Starlings, it is likely that parental uncer-
tainty in neighboring nests may increase communal nest 
defense in this species .

O12.06
Social dynamics and the opportunity for female conflict 
in the Variegated Fairy-wren (Malurus lamberti)

Derrick J . Thrasher1, 2, Michael S . Webster1, 2

1. Macaulay Library, Cornell Lab of Ornithology, Ithaca, NY, USA, 2. 
Department of Neurobiology & Behavior, Cornell University, Ithaca, NY, 
USA

In cooperatively breeding birds, the composition of social 
groups can greatly affect levels of cooperation with the 
group, as well as the opportunity for conflict between group 
members . Groups composed primarily of kin often exhibit 
little to no conflict between group members, largely due to 
kin selected benefits . Conversely, when groups are com-
posed of non-kin, the opportunity for conflict may be height-
ened because of non-aligning interests . Studies of Australian 
fairy-wrens have provided a wealth of information regarding 
cooperative behavior of kin groups . Several fairy-wren spe-
cies exhibit a social system in which groups are composed 
of a social pair and related auxiliaries that are predominantly 
male . Previous research has shown that social dynamics in 
many fairy-wren species are much more complex, especially 
in the chestnut-shouldered clade . The Variegated fairy-wren 
(Malurus lamberti) is one of the least-studied species in this 
clade, but evidence suggests that it may exhibit one of the 
most complex social systems . Female auxiliaries are com-
monly observed in this species, but their social roles are 
largely unknown . From 2012 – 2017 we monitored a popula-
tion of Variegated fairy-wrens near Brisbane, Queensland, 
Australia to investigate the social and genetic relationships of 
groups with multiple females . Using field observations and 
SNP genotypes obtained from a novel ddRAD-seq protocol, 
we found that nearly half of all social groups had multiple 
females, and that within these groups females were almost 
always unrelated . As such, we discuss potential opportunities 

for elevated female conflict with Variegated fairy-wren social 
groups .

O12.07
Sitters and switchers: evidence for widespread itinerant 
territoriality in breeding Wood Warblers

Shannon B . Luepold1, 2, Gilberto Pasinelli1, 2

1. Swiss Ornithological Institute, Sempach, Switzerland, 2. University of 
Zürich, Zürich, Switzerland

For migratory songbirds breeding in temperate climates, 
the classic paradigm is that males return to a single territory 
and stay there for the duration of a given breeding season . 
However, studies tracking the movements of individual birds 
are revealing an increasing number of species that do not 
follow this pattern . One such species is the Wood Warbler 
(Phylloscopus sibilatrix), a palearctic long-distance migrant 
of conservation concern in much of western Europe . This 
species is known to be polyterritorial, but the prevalence 
of this behavior varies between populations . Using a com-
bination of radio telemetry and resighting of color-banded 
individuals, we found that population densities within forest 
patches in the Swiss Jura Mountains were not constant over 
the 2017 breeding season, and that the majority of males 
(n=42) occupied multiple territories during the period when 
they were monitored . These included polyterritorial males 
(i .e ., males with a female in the primary territory) as well as 
birds that dispersed to different territories successively . The 
same territories were often occupied by different males at 
different times over the course of the breeding season . Our 
results indicate that paired or “settled” males are often still on 
some level “itinerant,”occupying discrete territories for vary-
ing lengths of time at distances from hundreds of meters to 
kilometers apart . These findings challenge several assump-
tions about the spatial behavior of breeding songbirds, and 
raise intriguing questions about the ecological and social 
factors that could promote such a dynamic territorial system . 

O12.08
Selective social information gathering by prospecting in 
a heterospecific bird community

Chaminda P . Ratnayake1, Wiebke Schütt2, Pauliina Teerikorpi3, 
Robert L . Thomson4, 3, Toni Laaksonen3, 5

1. Division of Ecology and Evolution, Research School of Biology, 
Australian National University, Canberra, ACT, Australia, 2. Zoological 
Institute, University of Hamburg, Hamburg, Germany, 3. Section of Ecol-
ogy, Department of Biology, University of Turku, Turku, Finland, 4. DST-
NRF Centre of Excellence, Fitz Patrick Institute of African Ornithology, 
University of Cape Town, Cape Town, South Africa, 5. Natural Resources 
Institute Finland (Luke), Turku, Finland

Gathering social information by observing the presence, 
behaviour and performance of other individuals is prevalent 
in animals . The reproductive performance of conspecifics 
and heterospecifics is likely used to make informed deci-
sions on reproductive investment and to assess the quality 
of breeding habitat . Such social information can be gathered 
by prospecting (i .e . visiting) conspecific and or heterospecific 
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nests during breeding . How coexisting species gather social 
information on other individuals’ reproductive performance 
is not well understood . We used prospecting behaviour of 
migratory pied flycatchers (Ficedula hypoleuca) and resident 
tit species (Parus major, Cyanistes caeruleus) implanted with 
Passive Integrated Transponder tags in a community where 
all nest boxes were fitted with readers and data loggers . We 
predicted that migratory pied flycatchers would prospect 
more on resident tits, which are presumably well informed 
about the environment; whereas tits were expected to pros-
pect little on migratory flycatcher nests but more on their 
conspecific nests . The readers simultaneously recorded all 
the prospecting events during the nestling stage at currently 
active nests, inactive (failed nests) and empty nest boxes . We 
found that pied flycatchers prospected more at conspecific 
nests than heterospecific nests, and more on active nests 
than failed or empty nests . In contrast, tits did not prospect 
on conspecific and heterospecific nest boxes . This study sug-
gests that pied flycatchers selectively gather social informa-
tion on reproductive performance during the nestling stage, 
and that information is likely to be used in future breeding 
habitat selection or current reproductive investment .

O13: Community and Landscape 
Ecology: Ecological Patterns

O13.01
Influences of environmental heterogeneity on the beta-
diversity patterns of breeding birds on a sub-tropical 
island

Mao-Ning Tuanmu, Chia Hsieh
Biodiversity Research Center, Academia Sinica, Taipei, Taiwan

Human-induced environmental changes are affecting bio-
diversity patterns at different temporal and spatial scales . 
Since environmental heterogeneity has long been recog-
nized as a key determinant of biodiversity and its functions, 
changes in the heterogeneity may have profound impacts 
on the variation in species compositions among commun-
ities across space, i .e . beta-diversity . To understand how the 
heterogeneity in productivity, land cover and climates affect 
beta-diversity patterns of breeding birds across spatial scales 
in Taiwan, we measured the beta-diversity of ~200 bird com-
munities based on Taiwan Breeding Bird Survey data col-
lected from 2009-2015 . We calculated the Sorensen index as 
a measure of overall beta-diversity for each community and 
split it into two components: turnover and nestedness . We 
then investigated the associations between the three beta-
diversity measures and environmental heterogeneity at three 
spatial scales . Results showed that the beta-diversity was 
mostly contributed by turnover, but considerable contribu-
tions of nestedness suggested another pathway affecting 
breeding bird community dissimilarity . In general, environ-
mental heterogeneity had positive effects on beta-diversity . 
However, while heterogeneity in land cover and produc-

tivity had significant effects at finer spatial scales, climatic 
heterogeneity was a more important factor at coarser scales . 
This study improves our understanding of the patterns and 
potential drivers of beta-diversity of birds across spatial 
scales . It also implies that continued changes in land use/
cover and potential future changes in the climate, resulting 
in homogenization in the environment and climate, may lead 
to biotic homogenization in bird communities in Taiwan .

O13.02
Functional composition of migratory bird communities 
across danger and productivity trade-offs

Richard Johnston, David Green, David B . Lank
Center for Wildlife Ecology, Burnaby, BC, Canada

Knowing the effect of specific drivers on the functional com-
position and diversity of migratory bird assemblages will in-
form multispecies conservation on critical wintering sites . We 
examined patterns of community composition and diversity 
of shorebirds wintering in tropical mangrove tidal flats, an 
understudied system . We use multitemporal landscape-scale 
data for 15 species differing in body size and sociality . We 
use a Nonmetric Multidimensional Scaling-NMDS to ordinate 
the major axes of community composition across a sample 
of large and small sites . Then we fitted Generalized Additive 
Models with sets of environmental (productivity, predation 
danger, marine) and spatial (Latitude, Longitude) covariates 
to the axes of composition and diversity . Large sites have 
more diverse shorebird communities, while small sites were 
dominated by fewer species . Predation danger and produc-
tivity explained most variation in community composition 
and diversity between large and small sites . Large and 
solitary shorebirds predominated in small sites, while small 
and medium and gregarious species were locally abundant 
in large tidal flats . Functional composition of shorebird com-
munities varies across habitats with differences in predation 
danger and productivity, although causal inference should 
be confirmed experimentally . This framework could be ex-
tended to interpret variation of migratory bird assemblages 
at local and flyway scales using environmental data and 
survey programs already in place . 

O13.03
Temporal patterns of inter-seasonal habitat use of 
partially migratory North American birds

Shannon Curley1, 2, Lisa Manne1, 2

1. CUNY Graduate Center, New York, NY, USA, 2. College of Staten 
Island, Staten Island, NY, USA

Migration is a widespread phenomenon as a response to 
seasonal fluctuations in resources . Partial migration, where 
both migratory and resident phenotypes persist in a popula-
tion, is thought to be an evolutionarily stable state . However, 
empirical studies on partial migration are often lacking . 
Plasticity in migratory behavior has been documented in 
birds and may serve as an adaptive response to climate and 
landscape-altering anthropogenic changes . This study docu-
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ments changes in patterns of residency relative to migration, 
for avian populations that are known to be partially migra-
tory, and hypothesizes that climate or environmental drivers 
are responsible for these changes .
We employ two large, systematically sampled data sets to 
model locations of breeding and wintering range overlap for 
23 avian species from 1990 – 2015: North American Breeding 
Bird Survey (BBS) and Christmas Bird Count (CBC) . We evalu-
ate (a) how the proportions of breeding and nonbreeding 
populations are changing over time, and (b) at a community 
scale, which locations are increasingly hosting breeding and 
nonbreeding animals year-round . Preliminary analyses show 
variability in per-species changes in proportions of areas that 
host these partially migratory species year-round . Some spe-
cies show patterns of increasing annual presence over time, 
possibly indicating that fitness is increased for populations 
that show plasticity in their migratory responses . The within-
species variability of migration strategies could be adaptive 
under anthropogenic climate change and disturbance . 
Identifying temporal patterns of inter-seasonal habitat use 
provides insight as to how avian populations are responding 
to changing environmental conditions . 

O13.04
Identifying the mechanisms driving earlier nesting by a 
partial migrant: an individual-based modeling approach

Jason M . Winiarski1, Benjamin P . Pauli2, Julie A . Heath1

1. Boise State University, Boise, ID, USA, 2. Saint Mary’s University of 
Minnesota, Winona, MN, USA

Understanding the mechanisms underlying shifts in breed-
ing phenology is needed to accurately predict responses 
to a changing climate . To date, most studies of temperate-
breeding birds have shown that warmer spring temperatures 
and advancing green-up are the primary cues driving earlier 
nesting, but alternative explanations remain largely under-
studied . We propose that warming winters could result in 
earlier nesting via 1) carry-over effects from remaining on or 
near breeding grounds in the winter, and 2) reduced con-
straints to early season nesting that allow seasonal declines 
in fecundity to drive directional selection for advancing lay 
dates . We explored these hypotheses using an individual-
based model (IBM) parameterized with empirical data from 
a partially migratory population of American Kestrels (Falco 
sparverius) breeding in southwest Idaho, USA . Winter–but not 
spring–temperatures in this region have increased signifi-
cantly over the past 25 years, and kestrel nesting phenology 
has advanced by approximately 28 days during the same 
period . Specifically, we developed the IBM to experiment-
ally manipulate the effects of warmer winters, changes in 
migration distance, or seasonal declines in fitness on kestrel 
nesting phenology . Our simulation experiments suggest that 
earlier nesting in kestrels is best explained by the additive 
effects of shorter migration distances and the fitness benefits 
conferred by early season nesting as a consequence of warm-
ing winters . These results provide evidence for alternative 
mechanisms for why birds are breeding earlier, and illustrate 

the complex and cascading effects of climate change on an-
nual cycles .

O13.05
Unintended consequences of Bald Eagle repatriation on 
other recovering birds

Jennyffer Cruz Bernal1, Steven K . Windels2, Wayne E . 
Thogmartin3, Shawn M . Crimmins4, Leland H . Grim2

1. University of Wisconsin -Madison, Madison, WI, USA, 2. National Park 
Service, International Falls, MI, USA, 3. U.S. Geological Survey, La Crosse, 
WI, USA, 4. University of Wisconsin -Stevens Point, Stevens Point, WI, 
USA

Top predator recovery is associated with multiple eco-
system benefits including the suppression of over-abundant 
mesopredators and the re-establishment of landscapes of 
fear . However, little is known about the impacts of raptor 
recovery on other recovering birds . Across North America, 
piscivorous birds have been recovering following the ban 
of harmful pesticides such as DDTs . At Voyageurs National 
Park in Northern Minnesota, USA, park staff have monitored 
bird populations since 1973 . During the 1970s and 80s, Bald 
Eagles (Haliaeetus leucocephalus), Ospreys (Pandion haliaetus) 
and Great Blue Herons (Ardea Herodias) increased steadily in 
numbers, becoming re-established in the park . However, be-
ginning in the early 90s, the abundance and nesting success 
of Ospreys and Great Blue Herons steadily declined, while 
Bald Eagles continued on their path to recovery . We evalu-
ated whether the declines of Ospreys and Great Blue Herons 
were a consequence of the adverse effects of increasing 
Bald Eagle populations (i .e . top-down impacts), or whether 
alternative extrinsic factors including food and habitat 
resources (bottom-up) and inclement weather, were driving 
the renewed declines in nest persistence, colonization and 
success of these recovering bird species .

O13.06
A global avian invader on the move: a case study of the 
Common Myna (Acridotheres tristis)

Tali Magory Cohen1, Matthew McKinney2, Salit Kark2, Suresh 
Kumar3, Manoj Nair3, Roi Dor1

1. Tel Aviv University, Tel Aviv, Israel, 2. The University of Queensland, 
Brisbane, QLD, Australia, 3. Wildlife Institute of India, Dehradun, UK, 
India

Invasive species have been implicated in having deleterious 
effects on their new environments, including the extinc-
tion of native species . One of the most broad-ranging avian 
invaders is the Common Myna (Acridotheres tristis), whose 
range is expanding globally due to human-facilitated intro-
ductions . However, the factors that enabled its successful 
invasion remain unknown . Our aim was to examine the driv-
ers that shape the range of this avian invader by studying the 
extrinsic (environmental) and intrinsic (behavioral character-
istics of native and introduced common mynas . We analyzed 
global common myna occurrence data (n=7,990) over 150 
years, and employed MaxEnt to construct species distribu-
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tion models . Additionally, we examined behavioral traits 
related with invasion (e .g ., consumer and motor innovation) 
in birds from the native (India) and the introduced range (Is-
rael) . We found an extensive expansion in the common myna 
global distribution, with the potential to expand further to 
large areas worldwide . This distribution was best explained 
by proximity to urbanized areas and wide environmental 
tolerance . From a behavioral perspective, individuals from 
introduced populations performed better in motor innova-
tion and consumer innovation tasks than those from native 
populations . Moreover, individuals from the invasion front 
outperformed those from non-front populations in motor 
innovation tasks . Our results iterate the traits employed by 
an important global avian invader during an active invasion, 
and the environmental characteristics facilitating its invasion . 
The etiology of the successful invasion of the common myna 
may aid in developing global management practices, reflect-
ing the major role of anthropogenic impact in increasing the 
global distribution of invaders .

O13.07
A global analysis of the effect of local and landscape 
attributes on avian diversity in urban greenspaces

Corey T . Callaghan1, Richard E . Major2, Mitchell B . Lyons1, John 
M . Martin3, Richard T . Kingsford1

1. Centre for Ecosystem Science; UNSW Sydney, Sydney, NSW, Australia, 
2. Australian Museum Research Institute, Sydney, NSW, Australia, 3. 
Royal Botanic Gardens and Domain Trust, Sydney, NSW, Australia

Contrasting trajectories of biodiversity loss and urban expan-
sion make it imperative to understand biodiversity persis-
tence in cities . Size, local, and landscape-level habitat factors 
of greenspaces in cities may be critical for future design and 
management of urban greenspaces in conserving avian bio-
diversity . Most current understanding of bird communities in 
cities has come from disparate analyses of single cities, over 
relatively short time periods, producing limited understand-
ing of processes and characteristics of avian patterns for 
improved biodiversity management of the world’s cities . We 
analyzed bird communities in 112 urban greenspaces from 
51 cities across 8 countries, using eBird, a broad-scale, citizen 
science project . Species richness and Shannon diversity were 
used as response variables, while percent tree cover, per-
cent water cover, and vegetation index were used as habitat 
predictor variables at both a landscape (25-km radius) and 
local-scale level in the modelling process, retrieved using 
Google Earth Engine . Area of a greenspace was the most 
important predictor of avian biodiversity, underlining the 
critical importance of habitat area as the most important 
factor for increasing avian biodiversity and mitigating loss 
from urbanization . Surprisingly, distance from the city center 
and distance from the coast were not significantly related to 
avian biodiversity . Landscape-scale habitat predictors were 
less related to avian biodiversity than local-scale habitat pre-
dictors . Ultimately, avian biodiversity loss could be mitigated 
by protecting and developing large greenspaces with varied 
habitat in the world’s cities .

O13.08
Patterns and causes of tropical montane life histories: 
an observational and experimental study in Malaysian 
Borneo

Adam E . Mitchell, Thomas E . Martin
University of Montana, Missoula, MT, USA

Life history theory describes a slow-fast continuum within 
and across species . Species and individuals living at higher 
elevations often have slower life histories than relatives at 
lower elevations . This pattern mimics the wide-spread and 
well-studied pattern across latitudes, but hypotheses for 
latitudinal life history variation do not explain the variation 
observed across elevations . We first provide data verifying 
this pattern using two communities of birds at two continu-
ous but disparate field sites (1500m asl and 3200m asl), and 
second, experimentally test a novel hypothesis for one cause 
of this pattern . The harsh weather hypothesis states that slow 
life history traits at high elevations are caused by parental 
constraints due to cool ambient temperatures exacerbated 
by wetting from rainfall . This harsh weather requires parents 
to spend more time warming offspring, resulting in less time 
available for food provisioning . Reduced provisioning rates 
may cause slower post-natal development, a key life history 
stage . We tested this hypothesis by adding supplemental 
heat and a rain cover to nests of Mountain Blackeyes (Chloro-
charis emiliae) at 3200 m asl on Mt . Kinabalu, Malaysian 
Borneo . Our results support the harsh weather hypothesis 
showing that heated nests reduce adult brooding time and 
increase nestling provisioning rates . Thus, our results explain 
one mechanism by which life history traits of high elevation 
birds fall closer to the slow end of the life history continuum 
than those at lower elevations .
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O14: Conservation: Conservation and 
Anthropogenic Change

O14.01
Current threats faced by Neotropical parrot populations

Igor Berkunsky1, Petra Quillfeldt2, Donald J . Brightsmith3, 
Maria C . Abbud4, JMR E . Aguilar5, Ulises Alemán-Zelaya6, 
Rosana M . Aramburú7, Adrián Arce Arias8, Rony Balas McNab9, 
Thorsten J . Balsby10, José M . Barredo Barberena11, Steve 
R . Beissinger12, Maria R . Benites de Franco13, Karl S . Berg12, 
Carlos A . Bianchi14, Eliana Blanco15, Alejandro Bodrati16, 
Carlos Bonilla-Ruz17, Esteban Botero Delgadillo18, Sonia B . 
Canavelli19, Renato Caparroz20, Rosana E . Cepeda1, Olivier 
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Daniele7, Carlos B . de Araujo21, Antonio E . de Barbosa22, 
Leilan N . de Moura23, Hugo del Castillo24, Soledad Díaz25, 
Juan A . Diaz-Luqe26, Leo Douglas27, Adriana Figueroa 
Rodríguez28, Rony A . Garcia Anleu9, James D . Gilardi26, Pablo 
G . Grilli7, Juan C . Guix29, Marietta Hernández30, A Hernández 
Muñoz31, Fernando Hiraldo32, Eric Horstman33, Ricardo Ibarra 
Portillo34, Juan P . Isacch35, Jaime Jimenez36, Lora Joyner37, 
Marcos Juárez7, Federico P . Kacoliris7, Vanessa T . Kanaan38, L 
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Claudia B . Marinelli1, Jaime Martinez44, Mark S . Mc Reynolds45, 
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Monterrubio Rico47, A P . Nunes48, Fabio Nunes49, Cristian 
Olaciregui50, J Ortega Argüelles51, Erica Pacifico32, Luis G . 
Pagano7, Natalia Politi52, Gabriela Ponce Santizo9, Hector 
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Somenzari22, Dora Susanibar66, José L . Tella32, Claudia Torres 
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Leopoldo Vazquez Reyes69, Thomas White Jr70, Sam Williams71, 
Rebeca Zarza24, Juan F . Masello2

1. ECOSISTEMAS - UNICEN/CONICET, Tandil, Argentina, 2. Justus-Liebig-
Universität Giessen, Department of Animal Ecology and Systematics, 
Giessen, Germany, 3. Texas A & M University, Schubot Exotic Bird Health 
Center, Department of Veterinary Pathobiology, College of Veterinary 
Medicine, Austin, TX, USA, 4. Sociedade de Pesquisa em Vida Selvagem 
e Educação Ambiental, Florianopolis, SC, Brazil, 5. Universidade 
Federal de Sergipe, Aracaju, SE, Brazil, 6. Programa Lapa Verde, Centro 
Científico Tropical, San José, Costa Rica, 7. Universidad Nacional de 
La Plata, La Plata, Argentina, 8. Área de Conservación Pacífico Central 
ACOPAC, Programa de Vida Silvestre, San José, Costa Rica, 9. Wildlife 
Conservation Society, Guatemala, Guatemala, 10. Aarhus University, 
Aarhus, Denmark, 11. Grupo de Ecología y Conservación de Islas, A.C., 
Ensenada, BCN, Mexico, 12. University of California, Berkeley, Depart-
ment of Environment Science, Policy & Management, Berkeley, CA, USA, 
13. Universidad Nacional Federico Villarreal, Lima, Peru, 14. Universi-
dade Federal de Goiás, Goiânia, GO, Brazil, 15. Instituto Venezolano 

de Investigaciones Científicas, Caracas, Venezuela, 16. Proyecto Selva 
de Pino Paraná, San Pedro, Argentina, 17. Unidos por las Guacamayas 
A.C., Puerto Vallarta, JAL, Mexico, 18. SELVA: Investigación para la con-
servación en el Neotrópico, Bogotá, Colombia, 19. Instituto Nacional 
de Tecnología Agropecuaria,, Castelar, Argentina, 20. University of 
Brasília, Brasilia, DF, Brazil, 21. Universidade Federal da Paraíba, Centro 
de Ciências Exatas e da Natureza, João Pessoa, PB, Brazil, 22. Centro 
Nacional de Pesquisa e Conservação de Aves Silvestres/ICMBio, Cabe-
delo, PB, Brazil, 23. Universidade Federal do Pará, Instituto de Ciências 
Biológicas, Belen, PA, Brazil, 24. Guyrá Paraguay, Asunción, Paraguay, 
25. University of Colorado, Department of Integrative Biology, Denver, 
CO, USA, 26. The World Parrot Trust, Hayne, United Kingdom,  
27. BirdsCaribbean, New York, NY, USA, 28. Fundacion del Rio, Mana-
gua, Nicaragua, 29. Universitat de Barcelona, Barcelona, Spain,  
30. Sociedad Conservacionista Audubon de Venezuela, Caracas, 
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38. Instituto Espaço Silvestre, Florianopolis, SC, Brazil, 39. Universidade 
do Estado do Amazonas, Boca do Acre, AM, Brazil, 40. National Aviary, 
Conservation and Field Research, Pittsburgh, PA, USA, 41. University of 
Cape Town, Cape Town, South Africa, 42. Birdlife International, London, 
United Kingdom, 43. Paso Pacífico, Managua, Nicaragua, 44. Univer-
sidade de Passo Fundo, Passo Fundo, RS, Brazil, 45. Biola University, La 
Mirada, CA, USA, 46. Ministerio del Ambiente y los Recursos Naturales 
(MARENA), Managua, Nicaragua, 47. Universidad Michoacana de San 
Nicolas de Hidalgo, Morelia, Argentina, 48. Fundação Universidade 
Federal de Mato Grosso do Sul, Anastacio, MS, Brazil, 49. AQUASIS, 
Fortaleza, CE, Brazil, 50. Fundación Botánica y Zoológica de Barran-
quilla, Barranquilla, Colombia, 51. Provita, Caracas, Venezuela, 52. CIT 
Jujuy, CONICET—UNJu, Jujuy, Argentina, 53. Fundación de Ciencias 
para el Estudio y la Conservación de la Biodiversidad (INCEBIO), Teguci-
galpa, Honduras, 54. UNESP, Instituto de Biociências de Botucatu, Sao 
Paulo, SP, Brazil, 55. Universidad Nacional Autónoma de México, Es-
tación Biología Chamela, Instituto de Biología, Estación Biología Cha-
mela, JAL, Mexico, 56. Vinculación Interdisciplinaria para el Desarrollo 
Ambiental y lo Social, Mexico DF, CMX, Mexico, 57. Messerli Research 
Institute, University of Veterinary Medicine, Viena, Austria,  
58. Depto. de Estudios Ambientales, Universidad Simón Bolívar, 
Caracas, Venezuela, 59. Museo Noel Kempff Mercado, Santa Cruz de la 
Sierra, Bolivia, 60. Gobierno Autónomo Departamental de Santa Cruz, 
Santa Cruz de la Sierra, Bolivia, 61. Universidad Autónoma de Sinaloa, 
Culiacán, SIN, Mexico, 62. Museu de Zoologia da Universidade de Sao 
Paulo (MZUSP), Sao Paulo, SP, Brazil, 63. University of Freiburg, Evolu-
tionary Biology and Animal Ecology, Freiburg, Germany,  
64. Museu de História Natural Capão da Imbuia, Curitiba, PR, Brazil,  
65. Fundação Neotropica do Brasil,, Campo Grande, MS, Brazil,  
66. CORBIDI, Lima, Peru, 67. Asociación Fauna Forever, Lima, Peru, 
68. University of San Francisco Xavier de Chuquisaca, Sucre, Bolivia, 
69. Universidad Nacional Autónoma de México, Museo de Zoología, 
Facultad de Ciencias, Mexico DF, CMX, Mexico, 70. U.S. Fish and Wildlife 
Service, Puerto Rican Parrot Recovery Program, San Juan, Puerto Rico, 
71. Echo, Parrots and People, Bonaire, Netherlands

Psittaciformes (parrots, cockatoos) are among the most 
endangered birds, particularly in the Neotropics . The driv-
ers of this situation appear to be manifold and mainly of 
anthropogenic origin . However, this assessment is based 
on the last extensive consultation about the conservation 
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situation of parrots carried out in the 1990s . Given the rapid 
development of anthropogenic threats, updated data are 
needed to strategize conservation actions . Using a popula-
tion approach, we gathered updated information through 
a wide-ranging consultation involving biologists, wildlife 
managers, government agencies and non-governmental 
conservation organizations . We obtained up-to-date infor-
mation on threats affecting 192 populations of 96 Neotrop-
ical parrot species across 21 countries . Moreover, we inves-
tigated associations among current threats and population 
trends . Many populations were affected by multiple threats . 
Agriculture, capture for the pet trade, logging, each of them 
affected >55% of the populations, suggesting a higher de-
gree of risk than previously thought . In contrast to previous 
studies at the species level, our study showed that the threat 
most closely associated with decreasing population trends 
is now the capture of wild parrots for the domestic local pet 
trade . Other threats associated with decreasing populations 
include small-holder farming, rural population pressure, nest 
destruction by poachers, agro-industry grazing, small-holder 
grazing, and capture for the international pet trade . Our 
results highlight the importance of a population- level ap-
proach in revealing the extent of threats to wild populations . 
It is critical to increasing the scope of conservation actions to 
reduce the capture of wild parrots for pets .

O14.02
The mysterious case of the Carolina Parakeet: comparing 
patterns of range contraction to hypothesized extinction 
drivers

Kevin R . Burgio1, Colin J . Carlson2, Alexander L . Bond3, 
Margaret A . Rubega1, Morgan W . Tingley1

1. University of Connecticut, Storrs, CT, USA, 2. National Socio-Environ-
mental Synthesis Center, University of Maryland, Annapolis, MD, USA,  
3. The Natural History Museum, Bird Group, Department of Life Sci-
ences, Tring, United Kingdom

This year marks the centennial of the demise of the last cap-
tive Carolina Parakeet (Conuropsis carolinensis), yet why the 
only parrot endemic to North America north of Mexico, went 
extinct remains a mystery . We examined the spatio-temporal 
process of range contraction preceding the extinction of 
the Carolina Parakeet . Shedding light on the extinction 
process may help inform conservation of extant parrots, 
which comprise one of the most at-risk orders of birds . We 
developed a new model and R package, called spatExtinct, 
which uses Bayesian extinction date estimators and tem-
poral occurrences to make spatially explicit predictions of 
extinction dates . We then applied this model to a detailed 
occurrence dataset of Carolina Parakeets and used Random 
Forest models to couple our spatial predictions of range 
loss with historic human population and land-use data . 
While extinction date models suggest that the species most 
likely lingered until the 1940s before going truly extinct, the 
eastern and western subspecies likely went extinct ~30 years 
apart . Human expansion and associated loss of grassland 
best predicted range loss for both subspecies, small amounts 

of settlement acting like leading indicators for disturbance . 
Conversion of forested land to cropland may have been a 
more important issue for the eastern subspecies than the 
western subspecies . This approach not only helps explain 
why, where, and when this iconic species went extinct, but 
the model also demonstrates the potential for exploring the 
drivers of range loss for other extinct or critically endangered 
species .

O14.03
Climate and habitat predictors of distribution and 
abundance in the Olive-sided Flycatcher and the Western 
Wood-pewee in northwestern North America

Tara Stehelin, Fiona Schmiegelow
University of Alberta at Yukon College, Whitehorse, YT, Canada

Northwestern North America is one of three locations 
globally predicted to have the greatest human-caused 
changes to climate, making study of northern breeding birds 
imperative to their conservation and management . Long 
distance migrants (and aerial insectivores) may be impacted 
disproportionately, due to additional ex situ stressors on 
their populations . Olive-sided Flycatcher (Contopus cooperi) 
and Western Wood-Pewee (C. sordidulus) populations are 
declining across much of North America due to multiple fac-
tors, including habitat loss and climate change . In northern 
portions of this region, climate-mediated changes can be 
examined largely independently of habitat loss . We used a 
comprehensive avian dataset managed by the Boreal Avian 
Modeling project, consisting of 15,637 point count observa-
tions conducted at 1049 unique locations in northern and 
western North America between 1992 and 2014, to gener-
ate boosted regression tree models of abundance for these 
two species of concern . Models included a suite of climate, 
land-use, topographical and disturbance covariates at a 4 
km scale, and were evaluated using 10-fold cross validation . 
Covariates with the greatest relative influence on Olive-sided 
Flycatcher abundance included mean annual radiation, land 
cover, elevation, roads, slope, and number of frost-free days . 
For Western Wood-Pewee, climate variables were relatively 
less important than land cover, mixed forest, roads, elevation, 
and slope . Relative abundances were highest in northern 
and central portions of the region for both species . Climate 
change emission scenarios from ensemble projections at 
30-yr increments predict further declines in abundance and 
changes to distribution, underscoring the importance of 
planning proactively for future species needs .

O14.04
Consequences of mismatched breeding on the fitness of 
American Kestrels (Falco sparverius sparverius and F. s. 
paulus) in North America

Kathleen R . Callery, Jason M . Winiarski, Julie A . Heath
Boise State University, Boise, ID, USA

Breeding in time with peak-prey abundance increases the 
odds that nestlings in a brood will accrue enough food to 
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grow and fledge . Some altricial bird species, like American 
Kestrels (Falco sparverius), initiate incubation before lay-
ing a full clutch, causing variance in the hatch dates of the 
eggs . Hatch-asynchrony advances the average hatch-date 
and promotes brood-reduction, both of which are adapt-
ive if there is a mismatch between breeding and peak prey 
abundance . Our research addresses how American Kestrel 
productivity is affected by the degree of this phenological 
mismatch . We monitored and measured the productivity 
and hatch-asynchrony of breeding American Kestrels nesting 
on military bases in 10 differents states across the country . 
We were able to track lay date, clutch size, the spread of 
hatching dates, hatch failure, nestling mortality, and fledg-
ing using nest cameras set to take three pictures per day at 
regular intervals . On site, we measured mass and aged the 
nestlings when the most mature nestling was approximately 
25 days old . The spread of the hatching dates was used to 
quantify hatch asynchrony . Productivity of breeding adults 
was quantified as the number of fledglings per nest, and the 
average fledgling mass in a brood . Our results will be used to 
better understand how American Kestrels may adapt to ear-
lier springs, and may be generalizable to other widespread, 
generalist bird species .

O14.05
Bioeconomic modeling and bird conservation: A review 
of current literature and directions for future research

Ted E . Gilliland
Mount Holyoke College, South Hadley, MA, USA

Research that combines economics and ornithology has an 
important role to play in improving bird conservation efforts . 
This is particularly true for bioeconomic models, which link 
together biological models and economic models of human 
behavior . By explicitly linking human and avian systems, it is 
possible to model human actions that threaten birds, policy 
options available for changing human behavior, and the 
consequences such policies have for bird populations and 
local economic development . Bioeconomic modeling has 
contributed to bird conservation in several areas, particularly 
in the cases of fisheries bycatch of seabirds, management 
of invasive species on seabird colonies, and management of 
waterfowl hunting in developed countries . However, thus far 
there is no synthesis of bioeconomic modeling efforts related 
to bird conservation . The goal of this paper is to (1) provide 
an up-to-date review of bioeconomic research related to 
bird conservation and (2) outline future research areas where 
bioeconomic modeling can be used to improve bird con-
servation efforts . Many potentially fruitful areas of research 
have heretofore received little attention . For example, only 
limited work has been done to apply bioeconmic modeling 
to the problem of hunting African-Eurasian migratory birds in 
Africa . By assessing the extent of current research and setting 
an agenda for future research, this paper strengthens links 
between economics and ornithology in order to advance 
bird conservation and management .

O14.06
Citizen science in Russia: at the roots of beginning

Veronika Samotskaya1, 2, Julia Mikhnevich2, Viktoriya 
Moskalenko3

1. Faculty of Biology, Lomonosov Moscow State University, Moscow, 
Russia, 2. Elementy.ru, Moscow, Russia, 3. Zoological Museum of Mos-
cow State University, Moscow, Russia

In Russia, citizen science is just at the beginning and bird re-
porting is the most developed part of it . Although there have 
been a great variety of local bird monitoring activities, they 
were available for participation almost only to professionals . 
Volunteers usually do not have enough knowledge of birds 
and so they often collect unreliable data . The low general 
knowledge of birds among non-specialists in Russia resulted 
in difficulties in finding a skillful volunteer to participate in 
monitoring activities . However, with a lot of effort, this situa-
tion has changed significantly in the last 5 years . To improve 
people’s knowledge of birds we organized a local birdwatch-
ing community in Moscow (scipeople.net) and started to 
conduct birdwatching excursions in city parks . This project 
has found a great interest among local people . With the help 
of social networks, we were able to attract almost 400 par-
ticipants with different knowledge and skills . Our community 
has also attracted and joined people that had learned by 
themselves . Last year we also joined the BirdID program to 
advance people’s skills in species recognition . A Russian bird-
reporting on-line database (ru-birds.ru) appeared in 2014 and 
provided opportunities for volunteer observers to share their 
data . This data is now used for monitoring and conserva-
tional purposes such as creation of atlases or red lists, and 
potentially could be used to influence national conservation 
policy in certain areas . Our example shows that even without 
extra funding the formation of citizen science almost from 
ground zero is possible just in a few years .

O14.07
Monitoring responses of songbirds to anthropogenic 
habitat disturbances using sound localization

Richard W . Hedley, Jocelyn Gregoire, Erin M . Bayne
University of Alberta, Edmonton, AB, Canada

Assessing responses of birds to habitat disturbances requires 
approaches at multiple spatial scales . Coarse sampling 
methods like point counts are frequently used to compare 
disturbed vs undisturbed habitats . Such approaches are 
powerful at large spatial scales, but may overlook effects 
manifested at smaller scales . For example, avoidance of 
edges or small disturbances within a bird’s territory cannot 
easily be detected via point counts . Sound localization is 
an emerging technology for pinpointing the location of a 
singing bird, with great potential for quantifying responses 
to disturbances at fine spatial scales . Our experiments show 
that birds can be localized within 1m of their true location . 
We deployed microphone arrays in northern Alberta, Canada 
to assess the responses of Red-eyed Vireos (Vireo olivaceus) to 
seismic lines, which are linear, 8m-wide clearings used for re-
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source exploration . Estimates indicate there are 1,500,000 km 
of seismic lines in Alberta alone, but their narrow, elongate 
shape makes their impact difficult to ascertain with tradition-
al observer-based methods . With our dataset of 350 hours of 
localization data from 40 sites, we have localized 668 vireo 
songs so far . Early results suggest that Red-eyed Vireos often 
cross seismic lines, but may not use the lines themselves, at 
least in the early stages of regeneration . Data processing of 
thousands more songs is ongoing, which will be followed 
by detailed analyses examining effects of vegetation recov-
ery on the use or avoidance of seismic lines by birds . These 
results will contribute valuable insights into the effects of 
industrial activities on Boreal Forest birds .

O14.08
Anthropogenic nightlight and noise effects on 
FeederWatch bird abundance

Ashley A . Wilson1, Neil H . Carter2, Jesse R . Barber2, Eliot Miller3, 
Clinton D . Francis1

1. California Polytechnic State University, San Luis Obispo, CA, USA, 
2. Boise State University, Boise, ID, USA, 3. Cornell Lab of Ornithology, 
Ithaca, NY, USA

Anthropogenic nightlight and noise (ANLN) pollutants can 
alter species’ physiology, behavior, and life history by mask-
ing biologically relevant cues, as well as impairing species’ 
abilities to interpret and react to sensory stimuli . Here, 
we analyze the influence of ANLN on bird abundance at a 
continental scale by evaluating how these stimuli influence 
feeder use . We paired stimuli data from the National Park 
Service’s Natural Sounds and Night Skies Division geospatial 
model sound and nightlighting data with Project Feeder-
Watch’s citizen science empirical bird abundance data from 
2007 to 2012 . Additionally, we controlled for several macro-
ecological variables that reflect urbanization impacts, such as 
human population density and percent impervious surface . 
For our comprehensive model including all species, we found 
nightlight and human population density have a negative 
effect on total bird abundance, and contrary to expectations, 
noise has a positive effect on total bird abundance . However, 
species-specific models reveal that responses to ANLN stim-
uli vary widely and may depend on foraging guild associa-
tion, behavioral plasticity, and sensitivity to environmental 
cues . For example, granivorous species such as house finches 
(Haemorphous mexicanus) may be attracted to the noise of 
anthropogenic feeders and benefit from the predator shield 
effect, yet insectivore species such as downy woodpeckers 
(Picoides pubescens) may benefit from nightlight extending 
their temporal niche . Nevertheless, our continental-scale 
analysis suggests sensory stimuli can be important drivers 
for determining abundances in birds, and they may be more 
influential than traditional variables used in urbanization 
studies, such as land cover . 

O15: Evolution: Avian Evolution 

O15.01
Long-term data reveal sex-specific genetic variation in 
fitness, and detrimental genetic impacts of immigrants, 
in song sparrows

Jane Reid1, Peter Arcese2, Matthew Wolak3

1. University of Aberdeen, Aberdeen, United Kingdom, 2. University of 
British Columbia, Vancouver, BC, Canada, 3. Auburn University, Auburn, 
AL, USA

Many wild populations face a race against time to adapt 
to rapidly changing environmental and ecological condi-
tions . The additive genetic variance (VA) in fitness is one key 
parameter that fundamentally determines the potential rate 
of evolution of fitness itself, and of all other traits, and hence 
defines the potential for ‘evolutionary rescue’ . However, the 
magnitude of VA in fitness, and the mechanisms that main-
tain such variation, are rarely elucidated in wild populations . 
Likely rates of evolutionary rescue, and mechanisms that 
facilitate or impede such rescue, consequently cannot be 
predicted . We applied sophisticated quantitative genetic an-
alyses to 40 years of comprehensive life-history and pedigree 
data from song sparrows (Melospiza melodia) to estimate 
VA in female and male fitness and fitness components, and 
to estimate additive genetic effects of immigrants into the 
focal population . There was moderate VA in total fitness in 
both sexes, with a positive cross-sex genetic correlation . 
These overall patterns reflected common genetic variation 
in juvenile survival to adulthood in both sexes . Further, there 
was substantial VA in adult lifetime reproductive success in 
males but not females, implying that evolvability of female 
reproductive success is very limited . Immigrants had low 
genetic values for juvenile survival and hence local fitness, 
counteracting the positive effects of immigration in reducing 
inbreeding and resulting expression of inbreeding depres-
sion . Overall, these analyses show that evolutionary rescue 
is only feasible through restricted sex-specific fitness com-
ponents, and illustrate how detrimental gene flow stemming 
from immigration could maintain overall VA in fitness yet 
impede local adaptation .

O15.02
Ecological differentiation accelerates trait evolution in 
Andean and Amazonian birds

Vanessa E . Luzuriaga-Aveiga, Jason Weir
University of Toronto Scarborough, Toronto, ON, Canada

The importance of ecological opportunity leading to 
speciation has been stressed at high latitudes and island 
ecosystems, but our understanding of ecological-mediated 
selection accelerating the process of speciation remains 
poorly studied in the most specious region of the planet, the 
Neotropics . We performed a macroevolutionary analysis of 
trait divergence across closely related passerine birds from 
the Amazon basin and adjacent slope of the Andes to assess 
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whether or not the difference in elevation separating species 
influences the speed of trait evolution . Elevational differ-
ence is associated with different habitat and environmental 
variables, thus if ecological opportunity is a key driver of trait 
evolution in the tropics, we expect to find that evolution-
ary rates are fastest for sister species pairs with the greatest 
difference in their elevations . We tested this by calculating 
evolutionary rates of traits important for the development 
of reproductive isolation in birds: plumage colouration, song 
and morphometrics, for approximately 150 pairs of sister spe-
cies distributed along an elevational gradient from sea level 
to 5000m . We used Brownian motion and Ornsetin-Ulhen-
beck models to estimate evolutionary rates and found that 
traits important for premating and extrinsic posting repro-
ductive isolation experience accelerated rates of evolution 
as a function of elevational difference . These results confirm 
the important role of ecological differences in the speciation 
process of Andean birds . More than 40% of our sister species 
pairs have midpoint elevational ranges that differ by more 
than 500m suggesting that ecological differentiation may 
have played a pivotal role in the speciation process in the 
Andes .

O15.03
Beta diversity patterns in passerine species assemblages 
across elevational gradients on islands of the Malay 
Archipelago

Nina Gallmetzer, Christian H . Schulze
University of Vienna, Vienna, Austria

Island endemics contribute significantly to global bird divers-
ity with high-altitude specialists adding disproportionally to 
this figure . In our study area, the Malay Archipelago, a total 
of 89 .4% (135 out of 151) of the passerine species restricted 
to altitudes above 1,000m are endemic to one island (incl . 
adjacent islands within 10km-buffer) . To what extent those 
specialists contribute to elevational patterns of species 
turnover and/or nestedness of species assemblages on 
islands is poorly understood . To analyze the impact of both 
beta diversity components on changes in species compos-
ition of insular avifaunas across elevational gradients, we 
used published data on the altitudinal distribution of birds 
occurring in the Malay Archipelago . Besides island height, we 
evaluated the explanatory power of additional co-variables, 
such as topographical heterogeneity, climate (annual rain 
and seasonality) and total species richness, which may all 
contribute to explaining differences in elevational beta-
diversity patterns between islands . A total of 865 passerine 
species on 46 islands located between mainland Southeast 
Asia and Australia were considered for analysis . A model 
selection approach was used to identify variables important 
for explaining the ratio of nestedness to species-turnover in 
the islands’ passerine species assemblages along elevational 
gradients . The contribution of species turnover increased 
with maximum altitude of islands . The highest value of 94 .1% 
was achieved on the island of New Guinea with a maximum 
elevation of 4,884m . Distinct montane avifaunas in the Malay 

Archipelago start contributing substantially (>65%) to bird 
species assemblage compositions along elevational gra-
dients on islands with a maximum elevation of more than 
1,700m .

O15.04
Population genomics of Vermivora warblers

David P . Toews1, Scott A . Taylor2, Gunnar Kramer3, Henry 
Streby3, Irby J . Lovette1

1. Cornell University, Ithaca, NY, USA, 2. University of Colorado, Boulder, 
CO, USA, 3. University of Toledo, Toledo, OH, USA

Hybridization between incompletely isolated groups can 
lead to an erosion of evolved differences over time . In 
North America, this has been notable in the golden-winged 
(Vermivora chrysoptera) and blue-winged (V. cyanoptera) 
warbler system, where substantial introgression has left only 
a handful of small genomic regions distinct . Building upon 
discoveries of very low divergence within actively hybrid-
izing populations, we now present an expanded survey 
that includes whole-genome samples of individuals across 
the entire breeding ranges of both groups (n = 102) . We 
ask whether there is any evidence of geographic structure 
in their genomes, and whether there are populations that 
have resisted substantial introgression . These findings will 
have significant conservation implications, particularly for 
golden-winged warblers breeding across the Appalachian 
Mountains, as these populations have declined substantially . 
We also include individuals (n = 46) with full migration tracts, 
to test whether migratory differences amongst warblers 
are correlated with genomic differences . The results of this 
genomic survey paint a more complete and nuanced pattern 
of divergence and hybridization across this species complex, 
and uses genomics to help focus future conservation efforts .

O15.05
The multifaceted evolution of avian nests

Chih-Ming Hung1, Yi-Ting Fang2, Mao-Ning Tuanmu1

1. Biodiversity Research Center, Academia Sinica, Taipei, Taiwan, 2. 
National Chung Hsing University, Taichung, Taiwan

Birds build diverse types of nests that reflect their adaptation 
to the environment and their evolutionary history . However, 
it is still not clear how nests evolve and how their evolution 
relates to the bird phylogeny . By examining the evolution 
of three nest characters—structure, site and attachment—
across all bird families of the world, we revealed that nest 
characters did not change synchronically across the avian 
phylogeny . Instead, the nest characters showed disparate 
evolutionary trajectories . Nest structure showed stronger 
phylogenetic signal than nest site, while there was little varia-
tion in nest attachment . Nevertheless, the three characters 
evolved interdependently . For example, the ability of birds 
to explore new nest sites might depend on the emergence 
of novel nest structure or attachment . We also found vari-
able evolutionary patterns in nests across the bird phylogeny 
because passerine families showed more labile nest charac-
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ters than non-passerine ones . This study provides an insight-
ful view of avian nest evolution and suggests evolutional 
associations between nest diversification and the adaptive 
radiations that generated modern bird lineages .

O15.06
Early development in the color polymorphic tawny owl: 
offspring condition, recruitment probability and effects 
on evolutionary dynamics under climate change

Chiara Morosinotto1, Kari Ahola2, Teuvo Karstinen3, Esa 
Aaltonen4, Atte Lindqvist1, Patrik Karell1

1. Novia University of Applied Sciences, Ekenäs, Finland, 2. Tornihau-
kantie 8D 72, FI-02620, Espoo, Finland, 3. Juusinkuja 1, FI-02700, Kauni-
ainen, Finland, 4. Vanhansahantie 13B 7, FI-08800, Lohja, Finland

Color polymorphism is thought to have evolved and to be 
maintained through morph-specific sensitivity to environ-
mental conditions . In our study population, on the northern 
margin of its distribution, the brown color morph of the 
Tawny Owl (Strix aluco) used to be less frequent than the grey 
morph but has increased as climate has become warmer 
during the last 40 years . We previously showed that this is 
due to strong selection against adults of the brown morph 
under cold and snow-rich winters . However, it is still unclear 
how the brown morph was previously maintained in the 
population despite strong selection against it and why it 
has increased in the absence of selection . We used 40 years 
(1978-2017) data to study fledgling mass and condition ac-
cording to parental color polymorphism and their probability 
of recruitment to the local population, also depending on 
winter temperature in the post-fledging period . We found 
that offspring of brown parents are heavier at fledgling 
than offspring of mixed (grey and brown) and grey parents . 
Recruiting offspring have higher mass at fledging than those 
which do not recruit to the local population and recruitment 
probability is higher when winter temperatures are milder . 
We suggest that offspring of brown pairs have a benefit 
because of better early condition and a higher recruitment 
probability, especially when temperatures are mild . This 
could possibly explain how the brown morph is maintained 
despite strong selection during adulthood, and why it in-
creases rapidly after warmer winters and as a result of climate 
change .

O15.07
Nonequivalent lethal equivalents: Estimation of 
inbreeding depression with pedigrees and genomic data 
in simulated and wild bird populations

Pirmin Nietlisbach1, Stefanie Muff2, Jane M . Reid3, Michael C . 
Whitlock1, Lukas F . Keller2

1. University of British Columbia, Vancouver, BC, Canada, 2. University 
of Zurich, Zurich, Switzerland, 3. University of Aberdeen, Aberdeen, 
United Kingdom

Inbreeding depression, the reduction in mean trait value in 
progeny of related parents, is a fundamental quantity in gen-
etics, evolutionary biology, animal and plant breeding, and 

conservation biology . The magnitude of inbreeding depres-
sion can be quantified by the genetically defined inbreeding 
load, a quantity that is for example central to an ongoing de-
bate about management strategies of endangered species . 
It is thus crucial to correctly estimate inbreeding load, but 
some recent approaches appear unsuitable . Furthermore, 
inbreeding used to be measured with pedigrees, but genom-
ic data promise to be more accurate and are now available 
also for wild bird populations without long-term data . We 
use population genetic simulations and empirical data of 
song sparrows (Melospiza melodia) from Mandarte Island, BC, 
Canada, to investigate how unbiased measures of inbreed-
ing load can be obtained . We show that the recently popular 
generalized linear models with logit link do not provide valid 
measures of inbreeding load . Instead, they suffer from biases 
of arbitrary magnitude . We recommend using an unbiased 
logarithmic approach instead . Runs of homozygosity result in 
unbiased estimates of inbreeding load, whereas inbreeding 
measured from pedigrees results in slight overestimates . Due 
to unsuitable approaches, some estimates in the literature 
cannot be compared meaningfully . Mean inbreeding load 
across reliable estimates from wild bird populations was 3 .6 
haploid lethal equivalents for survival to sexual maturity . In 
conclusion, we show how correct estimates of inbreeding 
load can be attained by relying on a logarithmic method 
that respects the population genetic definition of inbreeding 
load .

O15.08
Morphological diversification among corvoid passerines 
and the “progressive occupation of adaptive zones”

Jonathan Kennedy1, Petter Marki1, Ben Blonder2, Chris 
Cooney3, Jon Fjeldså1, Carsten Rahbek1

1. University of Copenhagen, Copenhagen, Denmark, 2. Arizona State 
University, Phoenix, AZ, USA, 3. University of Sheffield, Sheffield, United 
Kingdom

Adaptive radiation may have generated much of the world’s 
ecological and species diversity, yet our understanding of 
the modes by which this process unfolds remain poor . Two 
commonly proposed diagnostic characteristics of adapt-
ive radiation are that (i) ecological divergence should be 
heightened early in a clade’s history before slowing towards 
the present, as (ii) niche space becomes progressively filled 
through time . Using morphology as a proxy for ecology, we 
test these hypotheses among the global radiation of corvoid 
passerines (~789 species) . As opposed to an early burst of 
morphological evolution, we show that morphological dis-
parity has accumulated at a largely constant rate throughout 
the history of the Corvides, as expansion in overall morpho-
logical volume continues to be the dominant trend towards 
the present . In contrast, the filling of morphospace becomes 
progressively less complete through time such that substan-
tial holes in multidimensional trait space become prevalent, 
reflecting the occurrence of “forbidden” trait combinations 
among taxa . These trends are coupled with the origination 
and significant morphological divergence of major corvoid 
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lineages, such that the extant families (n = 31) have radiated 
to occupy largely distinct areas of morphospace, and show 
relatively little trait overlap with one another . Together, these 
findings suggest that the radiation of the Corvides is consist-
ent with Simpson’s notion of adaptive radiation reflecting the 
“progressive occupation of adaptive zones” .

O16: Foraging, Energetics and Nutrition

O16.01
Energy landscapes as mechanisms underlying animal 
foraging behaviour

Juan F . Masello1, Akiko Kato2, Julia Sommerfeld1, Thomas 
Mattern1, Petra Quillfeldt1

1. Justus Liebig University Gießen, Giessen, Germany, 2. Centre d’Etudes 
Biologiques de Chizé, UMR7372 CNRS-Université La Rochelle, Chizé, 
France

Foraging efficiency governs whether animals will be able to 
raise healthy broods, maintain their own condition, avoid 
predators, and ultimately increase their fitness . Using acceler-
ometers and GPS loggers, features of the habitat and the way 
animals deal with variable conditions can be transformed 
into energetic costs of movement, which, sequentially, 
can be turned into energy landscapes . We studied energy 
landscapes in Gentoo Penguins Pygoscelis papua from two 
colonies at the Falkland/Malvinas Islands . The marine areas 
used by the Gentoo Penguins, parameters of dive depth, 
and the proportion of pelagic and benthic dives varied 
both between years and colonies . Consequently, the energy 
landscapes also varied between the years following changes 
in food availability, which were also reflected in differences 
in carbon and nitrogen stable isotope values and isotopic 
niche metrics . During the second year, the energy landscape 
was distinguished by lower foraging costs per energy gain, 
and breeding success was also higher in this year . Moreover, 
an area around three South American Fur Seal Arctocephalus 
australis colonies was never used . These results endorse that 
energy landscapes vary in time and that the seabirds forage 
in areas of the energy landscapes that result in minimized 
energetic costs . Therefore, our results support the view of 
energy landscapes and fear of predation as mechanisms 
underlying animal foraging behaviour . Likewise, we show 
that energy landscapes are useful in linking energy gain and 
variable energy costs of foraging to breeding success .

O16.02
Long-term repeatability of BMR in free-living tropical 
birds

Andrey Bushuev1, 3, Anvar Kerimov1, 3, Oleg Tolstenkov2, 3, 
Ekaterina Zubkova1, 3

1. Faculty of Biology, Lomonosov Moscow State University, Moscow, 
Russia, 2. Center of Parasitology, A.N. Severtsov Institute of Ecology 
and Evolution, Russian Academy of Sciences, Moscow, Russia, 3. Joint 
Russian-Vietnamese Tropical Research and Technological Center, Ho 
Chi Minh City, Vietnam

One of the most distinctive characteristics of life histories in 
tropical birds is their slow pace of life . In general, tropical spe-
cies live longer, have fewer chicks per breeding attempt and 
invest more resources in self-maintenance than temperate 
birds . The slow pace of life in tropical birds is accompanied 
by their low basal metabolic rate (BMR) . According to some 
recent studies (Bech et al ., 2016), the low BMR of tropical 
species may be related not to their slow pace of life or high 
ambient temperatures, but to the stability of tropical cli-
mate . Since the repeatability of energetic traits is higher in 
stable environments, such as laboratory conditions (Auer et 
al ., 2016), we predict that BMR repeatability over long time 
intervals should be higher in tropical birds than in temper-
ate ones . We estimated repeatability of BMR in 33 individuals 
from 19 species of recaptured free-living tropical birds from 
Southern Vietnam . The average interval between repeated 
BMR measurements was 510 days (min 250 days, max 1078 
days) . The adjusted repeatability of BMR after controlling for 
body mass was medium (R = 0 .399; p = 0 .005) . Contrary to 
our predictions, the repeatability of mass-independent BMR 
was low and insignificant after including species affiliation 
in the model as a fixed effect . The result implies that, despite 
the stable environment in tropics, the individual variation in 
BMR of tropical birds is high due to the influence of factors 
such as season, reproductive status, etc .

O16.03
Integrating morphology and kinematics in the scaling of 
hummingbird hovering metabolic rate and efficiency

Derrick J . Groom1, 2, M . Cecilia B . Toledo3, Donald R . Powers4, 
Bret W . Tobalske5, Kenneth C . Welch1, 2

1. University of Toronto Scarborough, Dept. of Biol. Sciences, Toronto, 
ON, Canada, 2. University of Toronto, Cell & Systems Biology Depart-
ment, Toronto, ON, Canada, 3. Instituto Bàsico de Biociências, Universi-
dade de Taubaté, Taubaté, SP, Brazil, 4. Department of Biology, George 
Fox University, Newberg, OR, USA, 5. Division of Biological Sciences, 
University of Montana, Missoula, MT, USA

Wing kinematics and morphology are influential upon the 
aerodynamics of flight . However, there is a lack of studies 
linking these variables to metabolic costs, particularly in the 
context of morphological adaptation to body size . Further-
more, the conversion efficiency from chemical energy into 
movement by the muscles (mechanochemical efficiency) 
scales with mass in terrestrial quadrupeds, but this scal-
ing relationship has not been demonstrated within flying 
vertebrates . Positive scaling of efficiency with body size 
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may reduce the metabolic costs of flight for relatively larger 
species . Here, we assembled a dataset of morphological, 
kinematic, and metabolic data on hovering hummingbirds 
to explore the influence of wing morphology, efficiency, and 
mass on hovering metabolic rate (HMR) . We hypothesize that 
HMR would decline with increasing wing size, after account-
ing for mass . Furthermore, we hypothesize that efficiency will 
increase with mass, similarly to other forms of locomotion . 
We do not find a relationship between relative wing size 
and HMR, and instead find that the cost of each wingbeat 
increases hyperallometrically while wingbeat frequency 
declines with increasing mass . This suggests that increasing 
wing size is metabolically favourable over cycle frequency 
with increasing mass . Further benefits are offered to larger 
hummingbirds owing to the positive scaling of efficiency .

O16.04
Simultaneous tracking in lesser black-backed gulls: equal 
investment in parenting?

Marwa Kavelaars1, 2, Eric Stienen2, Luc Lens3, Wendt Müller1

1. Behavioural Ecology and Ecophysiology Group, University of Ant-
werp, Antwerp, Belgium, 2. Terrestrial Ecology Unit, Ghent University, 
Ghent, Belgium, 3. Research Institute for Nature and Forest (INBO), 
Brussels, Belgium

Parental care increases offspring survival, but comes at a cost 
for the parents . However, in biparental species an individual 
only has to pay the costs for its own parental investment, 
while the contribution of the partner comes for free . The 
decision on the relative contributions by each parent is 
consequently a battleground for a substantial evolutionary 
conflict of interests, as each parent benefits if its partner 
works harder . It is thus of importance to take the partner’s re-
productive decisions into account, and to cooperate success-
fully in order to maximise reproductive output . We studied 
how pairs of lesser black-backed gulls (Larus fuscus), a long-
lived monogamous seabird species, achieve an appropriate 
division of parental care and whether equality in care affects 
offspring growth and reproductive output . To this end, we 
deployed both parents with GPS devices, allowing us to fol-
low their parental activities, with a focus on their investment 
in self-maintenance and foraging, in high resolution through-
out the complete reproductive season . We found a high vari-
ability in the division of care between pairs, which coincided 
with among-individual differences in foraging specialisa-
tion and foraging habitat . Parental cooperation improved 
offspring development, which became particularly evident 
when parents experienced harsh environmental conditions .

O16.05
The Kelp Gull in northern New Zealand: evidence of 
changing diet from stable isotope analysis of bone and 
feathers

Mel Galbraith1, Matt Rayner2, Sarah J . Bury3, Graham Jones1, 
Diane Fraser1

1. Unitec Institute of Technology, Auckland, New Zealand, 2. Auckland 
War Memorial Museum, Auckland, New Zealand, 3. National Institute 
of Water and Atmosphere, Wellington, New Zealand

Gulls are generally both marine and terrestrial feeders, and, 
consequently, their populations are likely to reflect chan-
ges in environmental quality at relatively small time scales 
compared to pelagic, migratory seabirds . The Kelp Gull (Larus 
dominicanus) is an ideal species to investigate the long-term 
impacts of environmental changes in northern New Zea-
land, as the species is a resident coastal seabird, a generalist 
marine and terrestrial feeder, and common in the Auckland 
region . In Auckland, the species showed steady population 
growth through the early 20th century as the city established 
and grew, followed by a decrease and stabilisation since 
the 1970s due to improved urban waste management . This 
population pattern is consistent with those exhibited by gull 
species globally . We used analysis of stable isotopes of car-
bon and nitrogen in feathers and sub-fossil bones to investi-
gate long-term human impacts on kelp gull foods . Feathers 
from within the Auckland region were sourced from speci-
mens held in the Auckland Museum, collected between 1914 
and 2012, and from a local breeding colony collected in 2017 . 
Sub-fossil bones were used to represent the trophic status of 
the gulls prior to human colonization of New Zealand . Time 
series values of C and N isotopes show a significant decline 
when compared to the sub-fossil samples, indicating that the 
diet of the Kelp Gull has become progressively more en-
riched with carbon and nitrogen from terrestrial (anthropo-
genic) sources over time . The consequences of the species 
occupying a “far from natural niche” will be discussed .

O16.06
Food hoarding of an avian predator: sex- and age-related 
differences under fluctuating food conditions

Giulia Masoero1, Chiara Morosinotto1, 2, Toni Laaksonen1, 3, 
Erkki Korpimäki1

1. Section of Ecology, Department of Biology, University of Turku, Turku, 
Finland, 2. Novia University of Applied Sciences, Bioeconomy research 
team, Ekenäs, Finland, 3. Natural Resources Institute Finland (Luke), 
Turku, Finland

Hoarding behaviour (storing food for later use) has evolved 
to reduce starvation risk when resources are scarce . This be-
haviour is widespread among predator species, but among-
individual differences under spatio-temporally varying en-
vironmental conditions are understudied, even though these 
could have cascading effects on the whole prey community . 
We investigated hoarding behaviour and food store com-
position of Eurasian pygmy owls (Glaucidium passerinum) 
during 2002-17 in Finland, where abundance of main prey 
(voles) fluctuates in 3-year population cycles . Overall, 1121 
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food stores were found in 314 sites and 355 pygmy owls were 
ringed . The number of females and yearlings increased in the 
area when food was abundant, whereas in periods of scarcity 
adult males were more numerous . Stores were overall com-
posed of small mammals (94%) and passerine birds (6%) . The 
number of stores per year and prey biomass increased with 
vole abundance . Females and yearlings stored more prey 
(especially small mammals) compared to males and adults . In 
low vole years, adults tended to store more birds compared 
to yearlings . These sex and age differences in hoarding be-
haviour indicate that hoarding is not entirely constrained by 
experience or skills . It rather seems that larger and less agile 
females and less-experienced yearlings rely more on stored 
food than small males and adults . We suggest that the effects 
of food hoarding on the animal community of boreal forests 
are governed by availability of the main prey and the age 
and sex composition of the predator population combined, 
which both show large spatio-temporal variation in northern 
ecosystems .

O16.07
The cost of phenotypic mismatch: warm acclimated 
siskins eat three times more food but loose three times 
more fat after a drop in temperature than cold acclimated 
individuals

François Vézina1, Lyette Régimbald1, Jolanie Roy1, Flavia 
Pereira1, Emily Cornelius Ruhs1, Oliver P . Love2

1. Université du Québec à Rimouski, Rimouski, QC, Canada, 2. Univer-
sity of Windsor, Windsor, ON, Canada

Critical functions such as food processing and energy intake 
are highly flexible in birds but take several days to adjust . This 
may limit individual performance if energy demands sudden-
ly exceed immediate digestive spare capacity (i .e . maximal 
capacity maintained above current needs) . We hypothesized 
that pine siskins (Spinus pinus) acclimated to moderate cold 
(-5˚C) would (1) maintain greater immediate spare cap-
acity for food consumption, as part of their cold acclimated 
phenotype, than individuals acclimated to 20˚C and that (2) 
these birds would show a faster recovery from energy loss 
triggered by a 10˚C decline in ambient temperature . Daily 
food consumption, fat, lean and total body mass were meas-
ured from 5 days prior to and up to 38 days after the change 
in temperature in both groups . Food intake increased by 28% 
in warm acclimated birds in the first 72h following the tem-
perature drop but the corresponding increase was only 9% 
in cold acclimated individuals . However, despite their greater 
immediate spare capacity of food consumption, warm ac-
climated birds lost 3 times more body fat in the first 19 days 
than cold-acclimated individuals and continued to lose fat 
and lean body mass until the end of the experiment . In con-
trast, cold acclimated birds showed a continuous increase in 
lean mass throughout and had regained 25% of their initial 
fat reserves by day 38 . Cold acclimated birds, therefore, had 
lower immediate spare capacity for energy intake but this 
was counterbalanced by energy saving mechanisms that al-
lowed for defending their body mass and energy reserve .

O16.08
Experimentally increased heat loss affects work rate 
and immune function in breeding Blue Tits (Cyanistes 
caeruleus)

Fredrik Andreasson, Arne Hegemann, Andreas Nord, Jan-Åke 
Nilsson
Lund University, Lund, Sweden

Birds have high body temperatures and work hard while 
feeding their young . Therefore, the risk of overheating can 
potentially limit work rate and, thus, reproductive invest-
ment . Some studies have measured avian body temperature 
in relation to work rate, but little is known about possible 
trade-offs between overheating risk and immune function . 
We experimentally increased heat loss rate in male and 
female Blue Tits (Cyanistes caeruleus) during nestling feed-
ing by clipping the feathers covering the pectoral muscles . 
We recorded male body temperature with subcutaneously 
implanted PIT-tags at each feeding visit, and also recorded 
females’ feeding frequency . In addition, we analyzed indices 
of innate immune function to assess whether any poten-
tial differences in work rate and body temperature altered 
investment in baseline immunity . Body temperature did not 
differ between clipped and control birds . However, feeding 
frequency was similar between the sexes in clipped pairs, 
whereas in control pairs females fed more often than males . 
Clipped females also had elevated measures of baseline 
immune function, suggesting that the shifted distribution 
of feeding events within clipped pairs allowed for increased 
investment into immune function (i .e . self-maintenance) . Our 
experiment did not affect nestling biometrics . We propose 
that experimental facilitation of heat loss changes patterns 
of work rate between males and females, and that relieved 
constraints in females are re-invested in future (self-mainten-
ance) rather than current reproduction (nestlings) .

O17: Migration and Orientation: 
Physiological Adaptations for 
Migration

O17.01
Quantitative Magnetic Resonance (QMR) proves 
migratory fattening in Northern Wheatears

Natalie A . Kelsey, Franz Bairlein
Institute of Avian Research “Vogelwarte Helgoland”, Wilhelmshaven, 
Germany

Many migratory birds accumulate body reserves to fuel their 
flights . While fat scoring and/or morphometric assessments 
reveal that this fuelling is mainly due to fattening, these 
methods do not enable to determine the actual true amount 
of fat accumulated . Recently, the full-body scanner EchoMRI 
using quantitative magnetic resonance (QMR) has become 
available, making quick and precise measurements of whole-
body compositions of live birds (i .e . fat, lean and water mass) 
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possible, without sedating the birds . In this study, we applied 
the EchoMRI on Northern Wheatears Oenanthe oenanthe, 
hatched in captivity, during their first autumn migration 
stage . Northern Wheatears prepare their migrations by an 
enormous gain in body mass and reveal this seasonal body 
mass change even in captivity during periods of migration 
showing that their migratory body mass gain is endogenous-
ly controlled . However, to what degree this body mass gain is 
due to fattening or whether other body tissues are changing 
as well, remain unclear . We used QMR to address this issue . 
Captive wheatears were repeatedly scanned throughout 
their first autumn migration period measuring fat mass, lean 
body mass and water mass, respectively . Our results dem-
onstrate that pre-migratory increase in body mass is indeed 
primarily due to fattening while lean mass did not change . 
Our findings show that the new QMR technology is reliable 
in determining the actual energy-relevant fat tissue of live 
birds . By that, it opens a new era of studying the energetics 
of migrations and beyond .

O17.02
Asymmetrical fat mobilization affects flight 
aerodynamics in long distance migrants: showcase of 
Black-necked Grebe (Podiceps nigricollis)

Lorian C . Straker1, Jeffrey Feaster2, Brittany Hutchinson3, 
Joseph R . Jehl4, Javid Bayandor2

1. University of São Paulo, Ribeirão Preto, SP, Brazil, 2. University at 
Buffalo, The State University of New York, Buffalo, NY, USA, 3. Virginia 
Tech, Blacksburg, VA, USA, 4. U. S. National Museum of Natural History, 
Washington, DC, USA

Long distance migrants flying nonstop have to store enough 
energy to fuel their journey . Despite much research on body 
composition and metabolic rates on migrants, the patterns 
of fat mobilization during flight and its aerodynamic conse-
quences are poorly understood . The Black-necked Grebe (Po-
diceps nigricollis) is considered a reluctant flier, except during 
fall and spring migrations in North America, when they fly 
long distances . These birds fly nonstop for 8-12 hrs through-
out the night, covering ~1000 km and consuming 40%-50% 
of their original weight in fat reserves and protein . We used 
birds from different locations and downings to represent 
an average bird while migrating . We used computed tom-
ography to quantify fat in body regions and understand the 
pattern of fat mobilization; next we tested the aerodynamics 
effects using center of gravity (CG) and aerodynamic center 
(AC) analysis, and computed fluid dynamic simulations . An-
alysis of body fat showed that fat from the posterior region is 
mobilized ~2x faster that of the thorax region, and ~4x faster 
that of the anterior region . This rapid loss of posterior mass 
(weight) suggests an effect on the bird’s aerodynamics . As 
posterior fat is rapidly mobilized, the bird’s CG shifts cranially 
relative to the AC, changing the static stability of the bird 
(from less to more stable) . We, thus, show how the asymmet-
rical fat consumption affects the flight aerodynamics, which 
should have an influence on the energetic costs of flight . 

Therefore, the balance between energy reserves and flying 
distance is more complex at the individual level .

O17.03
Integrating migratory behaviour and physiology: 
adrenocorticoid activity, aerobic capacity and fuel load 
determine ecological barrier crossing in free-flying 
songbirds

Katherine R . Snell, Jesse Krause, Rachel Muheim, John 
Wingfield, Kasper Thorup
CMEC, Copenhagen, Denmark

Long distance migrants frequently encounter topographical 
features, such as obligate water crossings, which can elicit 
observed changes in behaviour . While it has been estab-
lished that overall, migratory flights are orchestrated by 
predictable seasonal rhythms, intrinsic factors specific to the 
individual, or perturbations in external variables: few studies 
have attempted to investigate the physiological integration 
between cues and fine scale behaviour in free-flying birds . 
Utilizing an array of automated radiotelemetry receivers we 
tested the role of adrenocorticoid activity and a suit of body-
condition metrics in migratory decisions at the individual 
level, of adult European robins Erithacus rubecula at the per-
iphery of the Baltic Sea, Southern Scandinavia . We find that 
multiple intrinsic and physiological parameters influence 
complex migratory behaviour in this passerine . Circulatory 
corticosterone, stress-induced corticosterone, body size, fuel 
load and haematocrit combined, best predicted departure 
direction . This demonstrates a flexible strategy in response to 
condition, presumably to optimise survival prospects when 
confronted with an ecological barrier . 

O17.04
The oxidative challenges of migration

Cas Eikenaar1, Caroline Isaksson2, Arne Hegemann2

1. Institute of Avian Research, Wilhelmshaven, Germany, 2. Lund Uni-
versity, Lund, Sweden

Migration is energetically and physiologically demand-
ing . During endurance flight, when migrating birds have a 
high metabolism, birds face increased production of react-
ive oxygen species (ROS) . ROS production may be further 
exacerbated by extreme caloric intake during fuel accumula-
tion preceding migratory flights . To counteract the increased 
ROS, birds are hypothesized to upregulate their antioxidant 
defense mechanisms, but few studies have investigated this . 
It is also unclear whether the investment in the antioxidant 
machinery comes at a cost, i .e . is traded-off with investment 
in other physiological processes . Using Common Blackbirds 
(Turdus merula) and Northern Wheatears (Oenanthe oen-
anthe) as model species, we conducted a series of field and 
laboratory studies to test these hypotheses . Our data indicate 
that a) as compared to sedentary birds, migrating birds in-
deed upregulate their antioxidant machinery and therewith 
forego oxidative damage to lipids, b) extreme caloric intake 
during fueling does not cause oxidative damage to lipids, 
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perhaps due to the retaining of uric acid, and c) migrating 
birds face a trade-off between investing in antioxidant de-
fense and innate immune function . Taken together our data 
highlight the complex interactions of physiological systems 
and provide new insights into the physiology of migrating 
birds .

O17.05
Mesoscale stopover habitat associations of migratory 
songbirds in Canada

Greg W . Mitchell1, James D . McLaren1, Charles M . Francis2, 
Jaclyn A . Smolinsky3, Norman R . Donaldson4, Jeff J . Buler3

1. Wildlife Research Division, Environment and Climate Change Can-
ada, Ottawa, ON, Canada, 2. Canadian Wildlife Service, Environment 
and Climate Change Canada, Ottawa, ON, Canada, 3. Department of 
Entomology and Wildlife Ecology, University of Delaware, Newark, DE, 
USA, 4. Cloud Physics and Severe Weather Research Section, Environ-
ment and Climate Change Canada, Toronto, ON, Canada

Migratory songbirds require high quality stopover habitat 
to rest and refuel during migration . With anthropogenic 
land cover change rapidly transforming the earth’s terres-
trial biomes, there is an urgent need to identify and protect 
important stopover habitats . One approach uses weather 
surveillance radar to map and delineate stopover habitat 
associations at the community level via the reflectivity of 
birds departing stopover sites shortly after sunset . Here we 
used Canada’s c-band weather radar network to assess stop-
over associations in human-impacted landscapes situated 
in Southern Ontario . Reflectivity immediately after sunset 
was quantified at a 1 km x 1 km resolution out to a spatial 
extent of 50 km and averaged across three years for three 
radars spanning southern Ontario . Using boosted GAMS 
we found that relative densities of birds departing stopover 
sites increased with amount of forest cover at 1 km and 5 km 
landscape scales in both seasons and was generally higher 
when the fraction of conifer to total forest cover exceeded 
10% in the spring and 40% in the fall . We also found that rela-
tive stopover densities decreased as amount of agricultural 
land cover increased in both seasons . During spring migra-
tion, relative densities decreased as the amount of wetland 
cover increased, however the opposite pattern was found in 
the fall . Our results suggest the importance of forest cover, 
and in particular, coniferous forest cover as stopover habitat, 
but also that the relative importance of land cover types as 
stopover habitat can vary across migration seasons .

O17.06
Novel insights into stopover ecology of shorebirds in 
eastern North America from the MOTUS wildlife tracking 
network

Charles M . Francis1, Jamie McLaren2, Paul A . Smith2

1. Canadian Wildlife Service, Environment and Climate Change Can-
ada, Ottawa, ON, Canada, 2. Science and Technology, Environment 
and Climate Change Canada, Ottawa, ON, Canada

Understanding migration routes, connectivity among stop-
over locations, and use of stopover locations is important for 

conservation planning for migratory species . Many shore-
birds are believed to rely heavily upon a limited number 
of key stopover locations, such as Delaware Bay in eastern 
North America . However, there is uncertainty about the 
proportion of shorebirds using these sites and how long they 
stay . Understanding stopover duration is key to evaluating a 
site’s importance, and also for calibrating migration counts 
to estimate population trends . We used the MOTUS Wildlife 
Tracking Network to track migration for several thousand 
Red Knots Calidris canutus and Semipalmated Sandpipers, 
Calidris semipalmatus, and to evaluate their stopover behav-
iour during spring and autumn migration at several sites in 
eastern North America . We found that fewer than half the 
birds tagged at James Bay on southward migration were 
detected at major known stopover sites on the Atlantic 
Coast, suggesting significant proportions use smaller loca-
tions, or make long-distance migrations to bypass the region . 
We also found that ‘stopover duration’ can be challenging 
to define, as birds often moved among several sites within 
a region before departing on long-distance flights . We also 
found that stopover duration at a site tended to be shorter 
for birds tagged away from the site, than for birds tagged at 
the site . This could indicate an effect of capture on stopover 
behaviour, or that each sample represents a different mixture 
of birds with respect to stopover strategies . Overall, these 
species have greater diversity of migration strategies than 
previously recognized .

O17.07
Differentially expressed genes in flight muscles of the 
Northern Wheatear (Oenanthe oenanthe)

Roberto C . Frias1, Lilian Villarin2, Agnes Hotz-Wagenblatt3, 
Franz Bairlein1, Michael Wink2

1. Institute of Avian Research Ornithological Station Helgoland, 
Wilhelmshaven, Germany, 2. Institute of Pharmacy and Molecular Bio-
technology, Heidelberg, Germany, 3. Bioinformatics Group, Core Facility 
Genomics and Proteomics, German Cancer Research Center, (DKFZ), 
Heidelberg, Germany

Many migratory birds perform extraordinary long endurance 
flights which need to be supported by muscles of which 
the Pectoralis/Supracoracoideus play a particular role . They 
generate the power for the downstroke of the wings for the 
birds to remain airborne, avoiding fatigue and maintaining 
the integrity of the tissue . In several species, flight-muscle 
mass increases during the pre-migration period . In flight, 
muscle mass can shrink supplying amino acids to the citric 
acid cycle . The Northern Wheatear (Oenanthe oenanthe) is a 
migratory passerine with one of the most fascinating migra-
tion system . It breeds almost Holarctic from northeastern 
Canada across Europe and northern Asia into Alaska but all 
populations winter in sub-Saharan Africa . We have analyzed 
transcriptome changes in the muscles of captive O. oenanthe 
along their autumn migration phase using RNA-Seq data . 
Pre-migratory, we detected signals of tissue growth and dif-
ferentiation, vasculogenesis, increment in the antioxidant de-
fenses and the potential to generate heat by non-shivering 
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thermogenesis . Birds during the migratory phase increased 
their capacity to produce ATP and to catabolize lipids . Our 
data also provide hints about which regulatory pathways 
are controlling the muscle adaptations for the long-distance 
migration in wheatears .

O17.08
Inexperienced navigators: How do translocated juvenile 
Black-tailed Godwits find their way south?

Jelle A . Loonstra1, Mo A . Verhoeven1, Theunis Piersma1, 2

1. Conservation Ecology Group, Groningen Institute for Evolutionary 
Life Sciences, University of Groningen, Groningen, Netherlands, 2. NIOZ 
Royal Netherlands Institute for Sea Research, Department of Coastal 
Systems and Utrecht University, Den Burg, Netherlands

Recent advances in tracking technologies have enabled 
ornithologists to describe the migration of various bird 
species . This uncovered large unexplainable inter-individual 
differences in the migratory strategies exhibited by a single 
species . This lack of understanding is especially evident in 
Black-tailed Godwits (Limosa limosa limosa; hereafter: “god-
wit”); previous tracking studies revealed enormous variation 
in the timing and route choice between individuals, but we 
do not understand how this variation arises and persists . 
However, recent work on the stopover ecology of godwits 
suggests a strong link between developmental processes 
occurring early in life and adult migratory routines . To gain 
a better understanding of the developmental processes 
that act on the first southward migration, we hand-raised 80 
juvenile godwits in The Netherlands . We released 40 of them 
in The Netherlands and translocated 40 to Eastern-Poland . 
Simultaneously, we tracked adult godwits from the Dutch 
and Polish populations . We compared the timing and route 
between hand-raised translocated godwits, hand-raised 
godwits released in The Netherlands, adult Dutch and adult 
Polish godwits . Although juveniles released in The Nether-
lands departed more than a month later than Dutch adults, 
their routes did not differ . In contrast, the routes and timing 
of translocated juveniles were not comparable to their sib-
lings released in The Netherlands or by Dutch adults; instead, 
translocated juveniles showed the same migratory patterns 
as Polish adults . These results not only show the flexibility of 
inexperienced juveniles navigating in other environments, 
but also illustrate the significance of non-inherited factors for 
the development of migratory routines .

O18: Contaminants and Disease 
Ecology

O18.01
Light pollution increases West Nile virus competence in a 
ubiquitous passerine reservoir species

Meredith E . Kernbach1, Jeanette M . Miller1, Richard J . Hall2, 
Thomas R . Unnasch1, Lynn B . Martin1

1. University of South Florida, Tampa, FL, USA, 2. University of Georgia, 
Athens, GA, USA

Light pollution is a growing problem, but its impacts on 
infectious disease risk have not been considered . Previous 
research has revealed that dim light at night (dLAN) dysregu-
lates various immune functions and biorhythms, which hints 
that dLAN could change the risk of disease epidemics . Here, 
we demonstrate that dLAN enhances infectiousness of the 
House Sparrow (Passer domesticus), an urban-dwelling avian 
host of West Nile virus (WNV) . Sparrows exposed to dLAN 
maintained viral titers above the transmission threshold to a 
biting vector (105 plaque-forming units) for two days longer 
than controls . A mathematical model revealed that such ef-
fects could increase WNV outbreak potential by ~41% . dLAN 
likely affects other host and vector traits relevant to transmis-
sion, so additional research is needed to advise management 
of zoonotic diseases in light polluted areas .

O18.02
Environmentally relevant methylmercury exposure 
reduces the metabolic scope of zebra finches

Chad Seewagen1, Daniel Cristol2, Alexander Gerson3

1. Great Hollow Nature Preserve & Ecological Research Center, New 
Fairfield, CT, USA, 2. College of William & Mary, Williamsburg, VA, USA, 
3. University of Massachusetts - Amherst, Amherst, MA, USA

For many birds, energy efficiency and conservation are 
paramount to balancing the competing demands of self-
maintenance, reproduction, and migration . The ability to 
maximize energy output for behaviors like predator escape 
and migratory flight is often also critical . Anthropogenic 
changes to the environment that affect the energy metabol-
ism of birds may, therefore, have important consequences 
for their fitness and survival . Methylmercury (MeHg) is a 
highly toxic global pollutant that has wide-ranging impacts 
on the physiological systems of birds and other vertebrates, 
but its effects on energy metabolism are poorly understood . 
We used respirometry and a hop-hover wheel to measure 
dose-dependent effects of 0 .0, 0 .1, and 0 .6 ppm dietary 
MeHg on basal and peak metabolic rates (BMR, PMR) of zebra 
finches (Taeniopygia guttata) . Dosing levels were intended 
to reflect a range of mercury found in invertebrate prey of 
songbirds at sites contaminated by atmospheric deposition 
or point-sources . We found a highly significant trend of BMR 
increasing with MeHg dosage . MeHg had the opposite effect 
on PMR, with dosed birds showing lower VO2 maxima than 
controls . Together, this resulted in a significantly reduced 
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metabolic scope in both dosing treatments . The elevated 
BMR of dosed birds may have been due to energetic costs of 
depurating MeHg, whereas the reduced PMR may have been 
due to reduced hemoglobin/oxygen carrying capacity and/
or interference with the uptake and conversion of fuel into 
energy . Our results suggest that environmentally relevant 
mercury exposure is capable of significantly compromising 
the ability of songbirds to both budget and rapidly exert 
energy .

O18.03
Sublethal effects of the neonicotinoid insecticide 
acetamiprid on stress physiology and sperm quality in a 
songbird

Ségolène Humann-Guilleminot1, 2, Cannelle Tassin de 
Montaigu1, Łukasz Binkowski1, 3, Julien Sire1, Sandra Grünig1, 
Juanita Olana Marin2, Gaëtan Glauser4, Fabrice Helfenstein1

1. Laboratory of Evolutionary Ecophysiology, Institute of Biology, 
University of Neuchâtel, Neuchâtel, Switzerland, 2. Swiss Ornithological 
Institute, Sempach, Switzerland, 3. Institute of Biology, Pedagogical 
University of Cracow, Krakow, Poland, 4. Neuchâtel Platform of Ana-
lytical Chemistry, Faculty of Sciences, University of Neuchâtel, Neuchâ-
tel, Switzerland

Neonicotinoids are widely use insecticides with high toxicity 
in insects . However, little is known in wild vertebrates . Since 
neonicotinoids target acetylcholin receptors in the central 
nervous system, they may interfere with a number of down-
stream physiological processes, such as the regulation of the 
hypothalamus-pituitary-adrenal or gonadal axis . To investi-
gate such potential effects, we dosed 56 male and 56 female 
captive house sparrows (Passer domesticus) every second day 
in 2015, and every third day in 2016, with a sublethal dose of 
acetamiprid for 3 weeks . We collected feathers (both years) 
and sperm samples (2016 only) before and after the experi-
ment to examine several parameters related to basal stress 
levels (feather corticosterone) and sperm quality (e .g . sperm 
velocity, sperm density, sperm oxidative status) . Our results 
suggest that very small doses of acetamiprid may disturb 
the hypothalamus-pituitary-adrenal and gonadal axes and 
impair the regulation of physiological stress and sperm qual-
ity . These findings are to be seriously considered because 
such sublethal effects add up to the many perturbations that 
modern agricultural practices cause to bird populations .

O18.04
Heavy Metal Exposure in Resident and Migratory Raptors 
in Mexico

Meagan L . Campbell1, Jaime R . Von Osten2, Enrique Alarcón-
Gutiérrez1, Ernesto Ruelas Inzunza1

1. Universidad Veracruzana, INBIOTECA, XALAPA, VER, Mexico,  
2. Universidad Autónoma de Campeche, Instituto de Ecología, Pesquer-
ías y Oceanografía del Golfo de México, Campeche, CAM, Mexico

Increased habitat loss and contamination in the tropics 
cause ornithologists to suspect that birds encounter ele-
vated contaminant exposure during migration and while 
overwintering . Our research question is: where are migratory 

raptors exposed to higher metal concentrations during their 
annual cycle? We hypothesized that sampling heavy metals 
in blood and feathers would help us identify the boreal or 
austral source of contamination . During the fall of 2016 and 
2017, we sampled juvenile (hatch year) Sharp-shinned Hawk 
(Accipiter striatus), Cooper’s Hawk (A. cooperii), Aplomado 
Falcon (Falco femoralis), Roadside Hawk (Rupornis magnirost-
ris), and Short-tailed Hawk (Buteo brachyurus) in Veracruz, 
Mexico (a primary migratory corridor for raptors in the fall) . 
We analyzed 194 blood and corresponding feather samples 
through voltammetry for zinc, cadmium, lead, mercury, cop-
per, and aluminum . We compared mean values of metal con-
centrations and found that feather concentrations were 1-2 
orders of magnitude higher than blood, and mean values of 
migratory and resident species had comparable metal levels . 
The only significant differences between resident and migra-
tory species (wet weight, ppm) were: Hg in blood (resident 
> migratory, P<0 .01), Zn in feathers (migratory > resident, 
P<0 .01), and Pb in feathers (migratory > resident, P<0 .05) . 
This study provides information about the temporality of 
heavy metal exposure pathways in raptors outside of their 
breeding areas in North America . Higher Zn and Pb levels in 
feathers in migratory species indicates elevated exposure in 
nesting areas, where the feather developed, whereas higher 
Hg levels in the blood of resident species alludes to higher 
exposure in Mexico .

O18.05
Using shorebirds as sentinels for heavy metal exposure

Joanna Burger1, David Mizrahi2, Nellie Tsipoura3, Christian 
Jeitner1, Jason Mobley4, Michael Gochfeld5

1. Rutgers University, Piscataway, NJ, USA, 2. New Jersey Audubon, 
Cape May, NJ, USA, 3. New Jersey Audubon, Bernardsville, NJ, USA,  
4. AQUASIS, Iparaná, Caucaia, CE, Brazil, 5. Environmental and Occupa-
tional Health Sciences Institute, Piscataway, NJ, USA

Developing animals as sentinels of exposure of other ani-
mals, including humans, is a useful method for understand-
ing exposure at different times and places . Shorebirds are 
excellent sentinels because they have a world-wide distri-
bution, eat a range of prey, and are eaten by other species, 
including humans in some places . We collected blood from 
Semipalmated Sandpipers wintering in South America (Suri-
nam [N=71], Brazil [N=61]), and New Jersey (n=30; Delaware 
Bay, a stopover site) to examine levels of heavy metals . Since 
blood represents recent exposure, it can provide informa-
tion on where and when the birds were exposed . Levels were 
highest in Brazil for arsenic, mercury, and selenium; high-
est in Surinam for cadmium and lead, and chromium was 
highest in New Jersey . Significant differences for selenium 
was interesting because it is regulated in the body; selenium 
levels were an order of magnitude higher in blood of Semi-
palmated Sandpipers from Brazil than other places – certain 
cause for concern and further investigation . Blood from 
only 3 Red Knots were collected in Brazil; levels were higher 
in Brazil for selenium, but lower for chromium, lead and 
mercury . The levels are generally not high enough to cause 
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harm to themselves or to predators that eat them, although 
attention should be devoted to determining the source of 
the high selenium levels in Semipalmated Sandpipers . We 
discuss implications for the birds themselves and for expos-
ure at different stopover sites, as well as for high trophic level 
organisms that might eat them .

O18.06
Population trends and neonicotinoid pesticide exposures 
in hummingbirds

Christine A . Bishop1, Alison J . Moran2, Michelle Toshack3, Scott 
Wilson4, Adam C . Smith4, Elizabeth Elle3, John E . Elliott1

1. Environment and Climate Change Canada, Delta, BC, Canada,  
2. Rocky Point Bird Observatory, Victoria, BC, Canada, 3. Simon Fraser 
University, Burnaby, BC, Canada, 4. Environment and Climate Change 
Canada, Ottawa, BC, Canada

We examined pesticide exposure in avian and invertebrate 
pollinators living in the Fraser Valley, BC, Canada and trends 
in hummingbird populations across North America . Fourteen 
species of hummingbirds co-occur in North America, and 
among the seven with reliable data, three Selasphorus spe-
cies are showing significant population declines in popula-
tions as indicated by analysis of the North American Breed-
ing Bird Survey BBS . We will also discuss survivorship based 
on banding data from BC and compare results with BBS 
trends . The steepest negative trends in the BBS data annu-
ally are for pacific coastal Rufous Hummingbirds and Allen’s 
Hummingbirds . There may be multiple factors underlying 
those declines and stressors may act at different life stages 
and locales throughout the year as hummingbirds migrate, 
breed and overwinter . We examined neonicotinoid pesticide 
exposure in hummingbirds using agricultural regions in the 
Fraser Valley, southern British Columbia, and within the core 
of Rufous Hummingbird range . We quantified hummingbird 
presence and use of blueberry fields that were convention-
ally sprayed or organic and compared them to natural areas . 
Neonicotinoid insecticide concentrations were detected 
in blueberry flowers a year post spray and detected at 3 .15 
ng/g in pooled samples of cloacal fluid of Rufous and Anna’s 
hummingbirds collected within 0 .5 to 1 km of convention-
ally- sprayed blueberry fields . Pesticides were also detected 
in bumble bees and their pollen from blueberry fields .

O18.07
Tracking the effects of a neonicotinoid insecticide in 
migratory songbirds

Margaret L . Eng1, Bridget J . Stutchbury2, Christy A . Morrissey1

1. University of Saskatchewan, Saskatoon, SK, Canada, 2. York Univer-
sity, Toronto, ON, Canada

Neonicotinoids are neurotoxic insecticides commonly used 
as seed treatments in a wide variety of crops . Consumption 
of treated seeds by migratory birds using cropland as stop-
over sites could have consequences for migratory fueling 
or orientation behavior; however, the influence of neonico-
tinoids on migratory ability is poorly understood . We com-

bined captive and field manipulations in migrating White-
crowned Sparrows (Zonotrichia leucophrys) to assess effects 
of imidacloprid on migration in seed-eating passerines . In 
a captive study, birds exposed to environmentally relevant 
concentrations of imidacloprid experienced significant mass 
loss and stopped orienting correctly, whereas control birds 
maintained body mass and a seasonally appropriate north-
ward orientation . To corroborate results from captive trials at 
an ecologically relevant scale, we conducted a study in free-
living White-crowned Sparrows . Birds were caught during 
spring migratory stopover and given a single oral dose of a 
vehicle control or imidacloprid at either 1 .2 or 3 .9 mg/kg-bw . 
Birds were held for 6 hours to monitor body mass and food 
intake, then tagged with uniquely coded transmitters and 
released into into an array of automated telemetry towers 
(Motus) to track movements on a landscape scale . Imidaclo-
prid exposed birds reduced food consumption and lost a 
significant amount of mass relative to controls, and birds 
with the longest stopover durations were in the imidacloprid 
treated groups . Visual assessment of telemetry tracks sug-
gests that dosed birds avoided risky flights (e .g . over major 
waterbodies), while control birds took a more direct route . Ef-
fects on speed and direction of migratory movements based 
on telemetry data will be presented . 

O18.08
Trophic magnification of persistent organic pollutants 
within a terrestrial food-web of an avian top predator, 
the Cooper’s hawk (Accipiter cooperii)

Katharine M . Fremlin1, John E . Elliott2, Frank A . Gobas1, David 
Green1, Kenneth Drouillard3

1. Simon Fraser University, Burnaby, BC, Canada, 2. Environment and 
Climate Change Canada, Delta, BC, Canada, 3. University of Windsor, 
Windsor, ON, Canada

Several types of legacy persistent organic pollutants (POPs), 
such as PCBs and DDE, and emerging POPs like perfluorin-
ated compounds (PFCs) are released from multiple sources 
into the environment and negatively impact endocrine 
functions within exposed wildlife . Protocols to assess bioac-
cumulation of these persistent chemicals within terrestrial 
systems are far less developed compared to aquatic systems . 
Presently, regulatory agencies in Canada, the USA, and the 
EU use only aquatic information to assess bioaccumulation 
potential of chemicals . However, some chemicals that are 
not bioaccumulative in aquatic food-webs do biomagnify in 
terrestrial food-webs . To better understand the bioaccumula-
tion behaviour of contaminants within terrestrial food-webs, 
we aim to produce a predictive model that assesses bio-
magnification of POPs within an avian predator, the Cooper’s 
hawk . 109 samples were collected from various trophic levels 
including hawk eggs, songbirds, invertebrates, and berries 
and analysed for contaminants listed on the Government 
of Canada’s Chemicals Management Plan . Stable isotope 
analysis of δ15N within samples was used to estimate trophic 
position . Censored regression assessed the relationship be-
tween the natural logarithm of a contaminant concentration 
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and trophic position . Trophic magnification factors (TMFs) 
were determined as the antilog of the regression slope . TMFs 
of legacy POPs ranged from 0 .61 to 38 .40, indicating majority 
of POPs are biomagnifying . TMFs of PFCs ranged from 11 .8 to 
544 .6, indicating PFCs are also biomagnifying and perhaps 
at a greater extent than legacy POPs . Terrestrial TMFs for 
legacy POPs were comparable or higher than aquatic TMFs; 
whereas, terrestrial TMFs for PFCs were considerably higher 
than aquatic TMFs

O19: Population and Individual 
Ecology: Life Histories

O19.01
Stage-specific predation risk affects morphology, 
performance, and survival: an experimental test

James C . Mouton1, Natalie A . Wright2, 4, Bret W . Tobalske2, 
Thomas E . Martin3

1. MTCWRU, University of Montana, Missoula, MT, USA, 2. University of 
Montana, Missoula, MT, USA, 3. USGS, MTCWRU, University of Mon-
tana, Missoula, MT, USA, 4. Kenyon College, Gambier, OH, USA

Predation is an important source of mortality and selection in 
wild populations across taxa . Where predation risk is predict-
able and heterogeneous, prey species are expected to evolve 
adaptive plasticity in traits that reduce the likelihood of be-
ing killed and eaten by predators . In young organisms, plastic 
responses to predation risk are especially important because 
young tend to be particularly vulnerable and eventually, life 
stage transitions can allow young to escape predation risk . 
However, such plasticity may incur survival costs in later life 
stages from carry-over effects on morphological traits, which 
can limit locomotor performance . Correlated shifts in behav-
iors, such as microhabitat selection, may mitigate these costs 
in the wild, but strong tests in natural systems are lacking . 
We used playback experiments to manipulate the perceived 
risk of nest predation in Dark-eyed Juncos (Junco hyemalis) 
to measure carry over effects on morphology, flight perform-
ance, habitat selection and survival during the fledgling 
stage . Young exposed to high perceived nest predation risk 
showed two distinct strategies with different consequences 
for the fledgling stage . Nestlings from some nests left the 
nest with shorter wings and reduced flight performance, 
resulting in lower survival relative to nestlings from control 
nests . Nestlings from other nests stayed in the nest longer 
allowing them to grow longer wings, chose more protective 
habitat, and mitigate survival costs . Understanding how 
plastic responses to predation risk affect fitness later in life 
in natural systems promises to shed light on what limits the 
evolution of phenotypes .

O19.02
To breed or to moult: an examination of morph-specific 
moult-reproduction strategies and costs in Gouldian 
finches

Rita Fragueira1, Simon Verhulst2, Michaël Beaulieu1

1. Zoological Institute and Museum - University of Greifswald, Greif-
swald, Germany, 2. Institute for Evolutionary Life Sciences, University of 
Groningen, Groningen, Netherlands

The use of different life-history strategies by individuals of 
different phenotypes represents the basis for the existence 
of intraspecific discrete polymorphism . However, the under-
lying mechanisms linking phenotypic and life-history differ-
ences remain unclear . Here, we examined whether differen-
ces in maintenance parameters (body mass, telomere length, 
oxidative status) between red- and black-headed Gouldian 
finches (Erythrura gouldiae) underlay breeding and moulting 
initiation . This may be especially important in these tropical 
birds as, in contrast to temperate birds, they may base such 
decisions more on endogenous than environmental factors . 
Moreover, we expected red-headed birds, known for hav-
ing higher metabolic requirements, to rely on maintenance 
parameters more than black-headed birds . Accordingly, 
oxidative markers were higher in red-headed males while 
their telomeres were shorter (such differences were absent 
in females) . However, contrary to our hypothesis, the deci-
sion to initiate breeding or moulting was independent of 
colour morph . Indeed, in both morphs, heavier birds tended 
to reproduce first, while birds with longer telomeres tended 
to moult first . Moreover, body mass and oxidative damage 
varied similarly in reproducing or moulting birds in both 
morphs . However, antioxidant capacity varied differently in 
red- and black-headed females when breeding or moult-
ing . Overall, our results suggest that despite differences 
regarding maintenance parameters in both morphs (at least 
in males), birds follow the same rules to initiate breeding or 
moulting irrespective of their morphs . However, the anti-
oxidant costs were morph-specific in females . Whether such 
subtle morph differences participate in the maintenance of 
phenotypic diversity in this species remains to be examined .

O19.03
Lifetime reproductive success of female tree swallows 
(Tachycineta bicolor)

Lisha L . Berzins1, Russell D . Dawson2, Christy A . Morrissey1, 
Robert G . Clark1, 3

1. University of Saskatchewan, Saskatoon, SK, Canada, 2. University of 
Northern British Columbia, Prince George, BC, Canada, 3. Environment 
and Climate Change Canada, Saskatoon, SK, Canada

Fitness of individuals in natural populations varies con-
siderably and understanding why this variation exists is a 
central objective in ecology and conservation . Fitness is 
most reliably estimated by measuring lifetime reproductive 
success (LRS), that is, lifetime number of fledged or recruited 
offspring; however, whether lifetime number of fledglings 
produced by females reliably predicts lifetime number of 
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recruited offspring remains equivocal . We investigated LRS 
(lifetime production of recruited offspring) of known-age fe-
male Tree Swallows (Tachycineta bicolor) breeding at St . Denis 
National Research Area (NRA), Saskatchewan, 1990-2015, and 
Prince George (PG), British Columbia, 2001-2015 . Age of a fe-
male’s first detected breeding differed between study areas, 
with 55% of females breeding for the first time at two years 
old at NRA and 66% as yearlings at PG, possibly reflecting dif-
ferences in availability or competition for nest sites between 
areas . At both study areas, ~60% of females made only a 
single breeding attempt, while ~20% of females bred twice . 
Only 31% (NRA) and 18% (PG) of breeding females produced 
at least one recruited offspring of either sex . Path analyses 
revealed that variation in LRS at both areas was predicted 
by relative breeding date and lifetime number of fledglings 
produced; females that bred earlier and/or fledged more 
offspring had higher LRS . In contrast to previous studies sug-
gesting that LRS is predicted by lifetime number of breeding 
attempts, and only weakly associated with fledgling success, 
our results for female Tree Swallows demonstrate that timing 
of breeding and lifetime production of fledglings are import-
ant predictors of LRS . 

O19.04
Geographic variation in the intensity of phenological 
mismatch between Arctic shorebirds and their 
invertebrate prey

Eunbi Kwon1, Emily L . Weiser2, Richard B . Lanctot3, Stephen C . 
Brown4, H . River Gates5, H .Grant Gilchrist6, Steve J . Kendall7, 
David B . Lank8, Joseph R . Liebezeit9, Laura McKinnon10, Erica 
Nol11, David C . Payer12, Jennie Rausch13, Daniel J . Rinella3, 
Sarah T . Saalfeld3, Nathan R . Senner14, Paul A . Smith6, David 
Ward15, Robert W . Wisseman16, Brett K . Sandercock17

1. Virginia Tech, Blacksburg, VA, USA, 2. US Geological Survey, La 
Crosse, WI, USA, 3. US Fish and Wildlife Service, Anchorage, AK, USA, 
4. Manomet Center for Conservation Sciences, Manomet, MA, USA, 5. 
Pacifica Ecological Services, Anchorage, AK, USA, 6. Environment and 
Climate Change Canada, Ottawa, ON, Canada, 7. Hakalau Forest Na-
tional Wildlife Refuge, Hilo, HI, USA, 8. Simon Fraser University, Burnaby, 
BC, Canada, 9. Audubon Society of Portland, Portland, OR, USA, 10. 
York University, Toronto, ON, Canada, 11. Trent University, Peterbor-
ough, ON, Canada, 12. National Park Service, Anchorage, AK, USA, 13. 
Canadian Wildlife Service, Yellowknife, NW, Canada, 14. University of 
Montana, Missoula, MT, USA, 15. US Geological Survey, Anchorage, AK, 
USA, 16. Aquatic Biology Associates, Corvallis, OR, USA, 17. Norwegian 
Institute for Nature Research, Trondheim, Norway

Responses to climate change can vary across trophic levels, 
leading to a temporal decoupling of trophic interactions 
or ‘phenological mismatch .’ Despite a growing number of 
single-species studies at local study sites, we have limited 
understanding about the spatiotemporal variation in the 
intensity of phenological mismatches between predators 
and their prey, or the potential ecological factors that drives 
such variation . We tested for geographic patterns in pheno-
logical mismatches between six species of Arctic-breeding 
shorebirds and their invertebrate prey at ten coastal Arctic 
sites spread across ~13˚ latitude and ~84˚ longitude over a 

3-year period . We estimated the extent of the phenological 
mismatch between invertebrate prey and shorebirds at: 1) 
an individual nest level as the difference in days between 
seasonal peak food and the peak demand by chicks from 
each nest, and 2) at a population level as the overlapped area 
under fitted curves for total daily biomass of invertebrates 
and hatching of shorebird chicks . Temperatures during the 
egg-laying period have warmed up more at northerly and 
easterly sites over the past 25 years, and such past climate 
change was positively correlated with the current extent of 
phenological mismatch at both individual- and population-
levels . Structural equation modeling revealed that the timing 
of snowmelt not only affected the timing of egg-laying but 
also affected the shape of the demand curve and food curve, 
which determined the extent of phenological mismatch 
at a population level . Shorebird populations were more 
mismatched at higher latitudes and at easterly longitudes, 
where shorebirds exhibit ongoing population declines .

O19.05
Wintering in agriculture has no negative consequences 
over the condition and survival of Yellow warblers in 
Jalisco, Mexico

Simon O . Valdez Juarez, David J . Green
Simon Fraser University, Burnaby, BC, Canada

Understanding the population declines of many long-
distance migratory songbirds over the last four decades 
requires consideration of events in a seasonal annual cycle 
that takes place across vast disjoint ranges . Conversion of 
natural habitats to agriculture in the Neotropics is leading to 
more birds wintering in modified landscapes . If wintering in 
human modified land covers has a negative effect over the 
condition and survival of migratory birds, it has the potential 
to contribute to the decline of migratory songbird popula-
tions given the extent of natural land cover loss in Latin 
America . We assessed differences in bird density, condi-
tion, and survival of wintering Yellow warblers (Setophaga 
petechia) across 3 land cover types (riparian gallery forest, 
coastal lagoon vegetation, and agriculture) in western 
Mexico . Condition indicators included daily and seasonal 
mass fluctuations, leucocyte profiles, and quality of winter 
grown feathers . Contrary to our expectation, birds wintering 
in agriculture had more stable mass, grew higher quality 
feathers, and had higher survival than birds wintering in 
coastal lagoon vegetation, which experienced pronounced 
variation on daily weight, and had the lowest feather quality 
and survival . Birds wintering in riparian habitat had inter-
mediate condition and survival compared with the other two 
habitats . The highest bird density occurred in agriculture, 
while the lowest in coastal lagoons, supporting previous 
studies, where bird density was strongly correlated with bird 
condition . Our results provide evidence that agriculture can 
provide suitable wintering habitat, and thus is unlikely that 
the decrease in songbirds population decrease is caused by 
winter habitat loss .
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O19.06
Survival is negatively related to basal metabolic rate in 
tropical Andean birds

Micah N . Scholer, Peter Arcese, Martin L . Puterman, Jill E . 
Jankowski
University of British Columbia, Vancouver, BC, Canada

Life history strategies are thought to maximize fitness given 
constraints on species’ physiology and ecology and are often 
placed along a slow-fast continuum, with tropical birds 
exhibiting a ‘slow’ pace of life relative to temperature species . 
However, tropical regions harbor environmental gradients 
of their own, such as elevation, and it remains to be shown 
whether similar life history trade-offs are reflected among 
tropical birds of the same latitude . We estimated survival 
of 37 bird species along an elevational gradient (400–3000 
m) in Peru and asked whether BMR (obtained from species 
at the same sites), elevation, or both influence survival . We 
predicted lower survival with higher BMR based on increased 
energy metabolism . Using a path analysis, we tested for an 
effect of elevation on survival due to differences in predation 
pressures between Amazonian and Andean sites, as well as 
an indirect effect of elevation on BMR, whereby lower tem-
peratures at high elevation increase thermoregulatory costs . 
We found a negative relationship between BMR and survival 
and no indirect effect of elevation on BMR, suggesting that 
higher BMR in Neotropical birds is associated with lower 
survival, regardless of a species’ native altitude . Elevation had 
a weak, but significant relationship with survival . Tropical 
montane species may be characterized by a unique suite of 
traits in their pace of life, in which BMR does not differ from 
lowland species, but survival does . Thus, future studies of 
high elevation bird communities would improve our under-
standing of the links between life history, energy metabolism 
and environment .

O19.07
Phenological variation among individuals with different 
migratory strategies in a partial migrant population

Veronica Mendez1, 3, Jose A . Alves2, 1, Bodvar Þórisson1, Tomas 
G . Gunnarsson1, Jennifer A . Gill3

1. University of Iceland, Laugarvatn, Iceland, 2. University of Aveiro, 
Aveiro, Portugal, 3. University of East Anglia, Norwich, United Kingdom

Individuals can vary considerably in the timing of key annual 
events, with potential consequences for individual fitness 
and population dynamics . In migratory systems, variation 
in individual phenology can be associated with individual 
migration strategies . This is frequently apparent in partial 
migrant systems, in which some individuals remain close 
to the breeding grounds throughout the year while others 
migrate to more distant locations . In such systems, associa-
tions between breeding phenology and migration strategy 
could result in migrants and residents differing in (a) fitness 
effects of breeding phenology (e .g . if earlier nesting is more 
successful and/or allows more time for replacement clutches 
following nest loss) and (b) timing of offspring fledging, 

which can potentially influence juvenile migratory decisions 
and associated survival and recruitment implications . Timing 
of fledging may also be influenced by chick growth rates and 
the conditions experienced during the pre-fledging period 
and by parental migratory strategy and associated implica-
tions for parental effort during chick-rearing (e .g . if migrants 
have a tighter autumn schedule) . Understanding these 
consequences of variation in phenology between migratory 
strategies is particularly important at present because the 
timing of key events, such as spring migration and breeding, 
are currently changing in many species, and these changes 
may have differing demographic consequences for individ-
uals with different migratory strategies . Here, we explore 
these links between migratory strategy, breeding and fledg-
ing phenology and their associated fitness and recruitment 
consequences in a partially migrant population of Eurasian 
Oystercatcher Haematopus ostralegus breeding in Iceland . 

O19.08
The cost of being late: can Icelandic Whimbrels 
compensate for temporal delays?

Camilo Carneiro1, 2, Tómas G . Gunnarsson2, José A . Alves1, 2

1. Dep. Biology & CESAM, University of Aveiro, Aveiro, Portugal, 2. South 
Iceland Research Centre, University of Iceland, Laugarvatn, Iceland

Timing of breeding is frequently linked to reproductive 
success therefore having the potential to influence individ-
ual fitness . However, breeding onset is not an independ-
ent phase but one of many stages along the annual cycle . 
Delays and/or sub-optimal conditions experienced in one 
phase of the cycle may affect subsequent phases through 
carry-over effects . These links can be particularly evident in 
birds breeding at high latitudes, where the optimal breeding 
conditions are only available for a short period of time, and 
even more so for long distance migrants, that have consider-
able energetic travel demands and time constraints . Icelandic 
Whimbrels (Numenius phaeopus islandicus) breed mostly 
in Iceland (ca . 63˚N) and perform long non-stop flights (ca . 
6000km) to/from West Africa to spend the winter . Since 2012, 
we have been recording their migrations using geolocators 
and surveying breeding phenology and success at the indi-
vidual level . Here, we (1) explore the occurrence of temporal 
carry-over effects in the annual cycle of Icelandic Whimbrels 
which may lead to changes in breeding phenology and (2) 
the individual timing flexibility to compensate for them . 
Overall, Whimbrels seem to use the wintering and stopover 
periods to adjust the timings in preparation of future stages . 
Nevertheless, this appears insufficient to fully adjust for 
delays, thus limiting the capacity to breed successfully when 
experiencing considerable timing costs .
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O20: Physiology, Cell and Molecular 
Biology: Avian Energetics

O20.01
Seasonal metabolic variation in desert populations of 
two southern African passerine species

Matthew J . Noakes1, Blair O . Wolf2, Andrew E . McKechnie1, 3

1. DST-NRF Centre of Excellence at the Percy FitzPatrick Institute, 
Department of Zoology and Entomology, University of Pretoria, Pre-
toria, South Africa, 2. Biology Department, University of New Mexico, 
Albuquerque, NM, USA, 3. South African Research Chair in Conservation 
Physiology, National Zoological Gardens, Pretoria, South Africa

Seasonal acclimatization has been well-studied in temperate 
species, with the classical pattern being the up-regulation 
of metabolism to cope with harsh winters . Recent studies 
suggest there is greater variation in the patterns of seasonal 
metabolic adjustments in subtropical/tropical birds experi-
encing milder winters, and that patterns can vary in popula-
tions, presumably modulated according to environmental 
factors . To investigate this, we measured seasonal metabolic 
variation (summer vs winter) over subsequent years (2014-
2017) in Kalahari Desert populations of two Afrotropical 
passerines, the White-browed Sparrow-Weaver (Plocepasser 
mahali; ~47-g) and Scaly-feathered Weaver (Sporopoipes 
squamifrons, ~3-g; n = 10 per season per species) . We used 
open flow-through respirometry to estimate metabolic rates, 
measuring basal metabolic rate of resting, post-absorptive 
individuals at thermoneutral air temperatures, and summit 
metabolism in a helox environment using the sliding cold 
exposure protocol . We also monitored seasonal fluctuations 
in environmental temperatures and food availability (insect 
and grass seed abundance) at the study site . Our results 
demonstrate patterns of seasonal metabolic acclimatisation 
are not fixed in these species, with adjustments in P. mahali 
ranging from no seasonal change to ~67% higher in winter 
compared to summer . Variation in these patterns was the 
result of adjustments in the magnitude of summer metabolic 
rates rather than winter metabolism, suggesting that unlike 
their temperate counterparts, factors other than up-regulat-
ing cold tolerance are driving patterns of seasonal acclima-
tisation in subtropical birds . Moreover, patterns of metabolic 
variation in the current study were not directly related to 
seasonal fluctuations in food availability or environmental 
temperatures at the study site .

O20.02
Burning the engine to optimize metabolism? The 
implications of lean mass catabolism during long 
duration flight in a songbird

Alexander R . Gerson1, Derrick J . Groom1, Joely DeSimone1, 2, 
Elizabeth Black1, Morag Dick3

1. University of Massachusetts, Amherst, Amherst, MA, USA, 2. Biology 
Dept, University of Montana, Missoula, MT, USA, 3. Western University, 
London, ON, Canada

Migratory birds catabolize large quantities of protein dur-
ing long flights, resulting in mass reductions of organs and 
muscles as great as 40% from pre-flight levels, but the adapt-
ive and functional significance of protein catabolism during 
flight remains unclear . The catabolism of protein yields five 
times more endogenous water than the oxidation of fat, and 
recent studies show that the rate of protein catabolism in 
flight increases to offset high rates of water loss . Other non-
mutually exclusive hypotheses have been proposed to ex-
plain this seemingly maladaptive phenomenon, one of which 
posits that reduced lean mass at stopover will aid refueling 
due to reduced basal metabolism . We flew yellow-rumped 
warblers (Setophaga coronata) in a wind tunnel under one 
of two humidity regimes to manipulate the rate of lean mass 
loss in flight, to determine the relationship between lean 
mass loss in flight and basal metabolic rate (BMR) and peak 
metabolic rate (PMR) . Before and after long duration flights, 
we measured BMR and PMR, and also measured fat mass 
and lean body mass using quantitative magnetic resonance . 
Flight duration ranged from 60 to 609 min, and birds flying 
under dehydrating conditions lost more lean mass . After 
flight, there was a significant reduction in BMR, but no differ-
ences in PMR were evident . These findings indicate that mi-
gratory birds have increased metabolic scope, and reduced 
BMR immediately after flight, which may aid in more rapid 
fuel accumulation, assuming lean mass loss does not result in 
functional losses of the organs catabolized .

O20.03
How do birds cope with novel stress during migration?

Nikolaus Huber2, Virginie Canoine1, Massimiliano Cardinale3, 
Jessica S . Cornils4, Thomas Ruf4, Leonida Fusani2

1. University of Vienna, Vienna, Austria, 2. Konrad Lorenz Institute of 
Ethology, Department of Integrative Biology and Evolution, University 
of Veterinary Medicine Vienna, Vienna, Austria, 3. Institute for Marine 
Research, Swedish Board of Fisheries, Lysekil, Sweden, 4. Research 
Institute of Wildlife Ecology, Department of Integrative Biology and 
Evolution, University of Veterinary Medicine, Vienna, Austria

Migratory birds show dramatic physiological flexibility to 
deal with the energetic and metabolic demands of migra-
tion . However, little is known about specific adaptations to 
cope with stress during migration . In this work, we studied 
how migratory garden warblers (Sylvia borin) cope with 
short-term stress by measuring two different endpoints of 
the stress response . We caught garden warblers in spring 
during a migratory stopover on the Mediterranean island of 
Ponza and collected blood samples at capture and after 15 
and 30 minutes, and between samplings we kept the birds 
in a cotton bag . This is a standardized protocol to meas-
ure stress due to capture and handling . In the same blood 
samples, we measured the concentration of corticosterone 
(CORT) and the Leukocyte Coping Capacity (LCC), i .e . the cap-
acity of leukocytes to produce an oxidative burst in response 
to a secondary challenge . We observed a significant increase 
of CORT in response to capture and handling, whereas LCC 
significantly decreased during the sampling period, sug-
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gesting that birds in a migratory state have a reduced physio-
logical capacity to cope with stressful events . We also found 
that individuals with higher overall CORT levels exhibited 
higher overall LCC responses, and we found no significant 
effects of body condition on CORT levels or the LCC response . 
Interestingly, birds with longer wings which are typical of 
long-distance migratory populations had lower overall CORT 
concentrations compared to birds with shorter wings, sug-
gesting that long-distance migratory garden warblers have a 
lower capacity to mount a stress response to novel stressors .

O20.04
Effects of dim light at night on activity behaviour and 
physiology in female zebra finches (Taeniopygia guttata)

Twinkle Batra, Vinod Kumar
University of Delhi, New Delhi, DL, India

Temporal partitioning of day-night periods is vital to the or-
ganization of behavioural and physiological adaptations, in-
cluding the advanced brain functions . An exposure to light at 
night can disturb the cyclic features of the day-night environ-
ment, and cause widespread negative effects on daily cycles 
of sleep, activity, energy homeostasis and brain functions . 
Here, we investigated whether illumination of ‘night’ at 5 lux 
(dim light at night; dLAN) would affect the activity behaviour 
and physiology of zebra finches (Taeniopygia guttata) . Birds 
were exposed for 3 weeks to 12h light: 12 illuminated dark-
ness, with controls on 12h light: 12h absolute darkness, and 
provided with ad libitum food and water . Whereas the daily 
activity-rest pattern was continuously monitored, the chan-
ges in food intake, body mass and subcutaneous fat stores 
were recorded at intermittent interval . The total activity over 
24 h was similar in both light conditions, but the day-night 
distribution was affected, with a significant increase in ‘night’ 
activity under dLAN and an early daily activity onset, relative 
to the light on . There was also a reduction in total daily food 
intake but an increase in the night-time food intake in birds 
under dLAN . Interestingly, in spite of an overall reduced daily 
food intake, birds had signficantly increased body fattening 
and gain in body mass under dLAN . These data suggest that 
an acute exposure to dLAN may adversely impact the activity 
behaviour, alter the feeding times and consequently affect 
the body mass and overall health of a diurnal species .

O20.05
Thermoregulation in free-ranging ground woodpeckers 
Geocolaptes olivaceus: no evidence of torpor

Ryno Kemp1, 2, 3, Matthew J . Noakes1, 2, 3, Andrew E . 
McKechnie1, 2, 3

1. University of Pretoria, Pretoria, South Africa, 2. National Zoological 
Gardens, Pretoria, South Africa, 3. Percy FitzPatrick Institute of African 
Ornithology, Cape Town, South Africa

Heterothermic responses reduce the high energetic cost 
associated with endothermic homeothermy through 
pronounced hypometabolism and reductions in body 
temperature (Tb) below normothermic levels . Our under-

standing of why daily torpor is restricted to only a subset 
of avian lineages is still unclear . We considered the ground 
woodpecker (Geocolaptes olivaceus) as a good candidate to 
investigate winter thermoregulation, because it is a high-
altitude specialist that experiences cold winters and is reliant 
on small ectothermic prey . We measured metabolic rates and 
Tb in captive individuals as well as Tb patterns in free-ranging 
individuals . Neither captive nor free-ranging woodpeckers 
showed any heterothermic responses, not even shallow rest-
phase hypothermia . Free-ranging individuals maintained 
bimodally distributed Tb characteristic of classic endothermic 
homeothermy, with a mean rest-phase Tb of 37 .9 ± 0 .2˚C and 
an absolute lowest Tb of 37 .0˚C . However, seasonal acclima-
tisation in Tb was evident, with a small decrease in rest-phase 
Tb associated with the onset of the austral winter . The mean 
circadian amplitude of Tb was 4 .2˚C, equivalent to approxi-
mately twice the allometrically expected value . The classic 
Scholander-Irving model of endothermic homeothermy was 
evident in captive birds’ resting metabolic rate and Tb pat-
terns . The apparent absence of torpor in G. olivaceus supports 
the notion that many avian taxa that may be expected to 
benefit from heterothermic responses do not use them .

O20.06
Avian thermoregulation in the heat: is evaporative 
cooling more economical in nocturnal birds?

Ryan S . O’Connor1, Ben Smit2, William A . Talbot3, Alexander R . 
Gerson4, Mark Brigham5, Blair O . Wolf3, Andrew E . McKechnie1, 

6

1. University of Pretoria, Pretoria, South Africa, 2. Rhodes University, 
Grahamstown, South Africa, 3. University of New Mexico, Albuquerque, 
NM, USA, 4. University of Massachusetts, Amherst, Amherst, MA, USA, 
5. University of Regina, Regina, SK, Canada, 6. National Zoological 
Garden, Pretoria, South Africa

Evaporative cooling is a prerequisite for avian occupancy of 
hot, arid environments, and is the only avenue of heat dissi-
pation when air temperatures (Ta) exceed body temperature 
(Tb) . Whereas diurnal birds can potentially rehydrate through-
out the day, nocturnal species typically forgo drinking 
between sunrise and sunset . We hypothesized that nocturnal 
birds have evolved reduced rates of evaporative water loss 
(EWL) and more economical evaporative cooling mechan-
isms than those of diurnal species that permit them to 
tolerate extended periods of intense heat without becoming 
lethally dehydrated . We used phylogenetically-informed re-
gressions to compare EWL and evaporative cooling efficiency 
(ratio of evaporative heat loss [EHL] and metabolic heat 
production [MHP]; EHL/MHP) among nocturnal and diurnal 
birds at high Ta . We analyzed variation in three response vari-
ables: 1) slope of EWL at Ta between 40 and 46˚C, 2) EWL at Ta 
= 46˚C, and 3) EHL/MHP at Ta = 46˚C . Nocturnality emerged 
as a weak, negative predictor, with nocturnal species hav-
ing slightly shallower slopes and reduced EWL compared to 
diurnal species of similar mass . In contrast, nocturnal activity 
was positively correlated with EHL/MHP, indicating a greater 
capacity for evaporative cooling in nocturnal birds . However, 
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our analysis also revealed conspicuous differences among 
nocturnal taxa . Caprimulgids and Australian-owlet night-
jars had shallower slopes and reduced EWL compared to 
similarly-sized diurnal species, whereas owls had EWL rates 
comparable to diurnal species . Consequently, our results did 
not unequivocally demonstrate more economical cooling 
among nocturnal birds .

O20.07
In areas close to the Arctic, resident birds and long-
distance migratory birds must both adapt their 
phenotype to endure the winter cold

Audrey Le Pogam1, Justine Drolet1, Lyette Régimbald2, Oliver 
P . Love3, François Vézina1

1. Université du Québec à Rimouski, Center of Northern Studies, Quebec 
Center for Biodiversity Science, BOREAS, Rimouski, QC, Canada, 2. 
Université du Québec à Rimouski, Rimouski, QC, Canada, 3. Depart-
ment of Biological Sciences and Great Lakes Institute for Environmental 
Research, Chair in Integrative Ecology, University of Windsor, Windsor, 
ON, Canada

For birds wintering in cold environments, winter is a chal-
lenging period (e .g ., cold short days, low food availability) . 
Birds can either migrate to more moderate habitats or stay 
and acclimatize to winter conditions, in which case they must 
undergo major phenotypic changes . However, some Arctic-
breeding species, including a few passerines like the snow 
bunting (Plectrophenax nivalis), combine the two strategies 
and migrate south in the spring although not escaping the 
energy demanding constraints of cold winters . The objective 
of this study was therefore to determine whether wintering 
snow buntings also express the phenotypic changes typical 
of resident species wintering at the same latitude (increase 
in fat reserve, lean mass and metabolic performance) . Using 
a repeated measure approach, we investigated individual 
phenotypic change over 5 consecutive winters (September 
to March) in body composition (body, fat and lean mass, 
pectoral muscle thickness) and metabolic performance 
(shivering cold endurance and basal metabolic rate) in cap-
tive and free living buntings . In both groups, we found an 
increase in body mass (2 .3%), fat mass (253 .1%), pectoral 
muscle thickness (7 .4%) and cold endurance (40 .3%) like in 
resident species . However, lean mass and basal metabolic 
rate remained unchanged throughout winter; this contrasts 
with the resident model . Our results therefore suggest that 
snow buntings combine the worst of both worlds . In addition 
to paying the costs of a long-distance migration, they must 
adapt their winter phenotype and increase cold endurance 
to face winter . However, they apparently do it without the 
added maintenance energy cost paid by resident species .

O20.08
Lean mass loss in Swainson’s thrush (Catharus ustulatus) 
is driven by humidity rather than energetic state or flight 
speed

Derrick J . Groom1, Jessica Deakin2, M . Collette Lauzau1, 
Alexander R . Gerson1

1. University of Massachusetts Amherst, Amherst, MA, USA, 2. University 
of Western Ontario, London, ON, Canada

Lipids are the predominant fuel during migratory flight, but 
proteins also play a major role in flight metabolism . Previ-
ous reports have found that the amount of catabolized lean 
mass is dependent upon ambient humidity in flying birds, 
however it is unknown how lean mass loss in flight varies 
with flight speed or compares with resting rates under vary-
ing humidity conditions . We hypothesize that the amount 
of catabolized lean mass varies with both flight speed and 
humidity, with rest birds inducing the lowest lean mass loss 
compared to flight . In this study, Swainson’s thrushes (Catha-
rus ustulatus) were either at rest or flown at 8 ms-1 in a wind 
tunnel at low or high humidity for up to 12 hours, and lean 
and fat mass loss was measured using quantitative magnetic 
resonance . Our birds were then compared with Swainson’s 
thrushes flown at 10 ms-1 under identical conditions . The rate 
of lean mass catabolism was higher in low humidity, but was 
independent of energetic state (flight versus rest) . Flying 
birds instead consumed more fat to support flight metabol-
ism . As a result, lean sources provide a greater proportion of 
the overall energy needs at rest compared to flight . Further, 
there was no difference in the amount of fat or lean loss 
between 8 and 10 ms-1 . It appears that lean mass catabolism 
is independent of flight speed, and is instead dependent 
upon ambient humidity . These findings suggest that ambient 
humidity is an important determinant in lean mass dynamics 
and refueling rates for migratory birds .

O21: Behavior and Behavioral Ecology: 
Sensory Behaviour

O21.01
Experimental evidence that eggshell colour does not 
advertise nestling quality

Jeannine A . Randall, Russell D . Dawson
University of Northern BC, Prince George, BC, Canada

The evolution of ornamental characteristics of animals 
through sexual selection has been a major focus of evolu-
tionary ecology . Despite this, the functional significance of 
many such traits is still poorly understood, including those 
produced by female birds, such as blue-green eggshell col-
our . Theory suggests that these conspicuous eggshell colours 
may be sexually selected signals that honestly advertise 
female quality and investment in eggs to male birds, and 
colour therefore should predict nestling performance and 
outcomes . We tested this prediction experimentally by cross-
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fostering nestling Mountain Bluebirds (Sialia currucoides) to 
separate the influence of brood rearing conditions from egg-
shell colour and examined the relationship between eggshell 
colour (natal and foster) and measures of nestling perform-
ance . Nestling growth and the probability of brood reduction 
was not related to eggshell colour that young hatched from, 
and in contrast to predictions, fledging success was nega-
tively related to eggshell colour saturation . In one study year, 
the growth rates of foster nestlings was positively related 
to the blue-green colour saturation of the eggs in the nests 
they were fostered in, but the opposite trends were found in 
the other study year . Collectively, our results do not support 
a signalling function for blue-green eggshell colour, and 
indicate that eggshell colour may advertise aspects of the 
natal environment under some conditions, but there was 
no evidence that eggshell colour could be used by males 
to evaluate pre-hatch investment by females . Alternative 
explanations for the function of blue-green eggshell colour 
should be pursued .

O21.02
Songbird chemosignals: Do song sparrows attend to the 
information-content of preen oil?

Leanne A . Grieves, Mark A . Bernards, Elizabeth A . 
MacDougall-Shackleton
Western University, London, ON, Canada

In birds, chemical communication has historically been 
understudied due to the long-held misconception that 
olfaction was unimportant or even non-existent in birds . A 
now-rapidly growing body of research suggests that avian 
chemical communication is more common and widespread 
than previously believed . Moreover, evidence suggests that 
olfaction can play an important role in avian mate choice and 
reproduction, as it does in other taxa . Preen oil secretions 
from the uropygial gland contain volatile, odour-producing 
compounds and are considered the main source of avian 
body odour . Thus, preen oil likely functions not only in 
feather maintenance but may also be involved in olfactory 
communication . Recently, our lab showed that Song Sparrow 
(Melospiza melodia) preen oil chemical composition is correl-
ated with major histocompatibility complex (MHC) genotype, 
a key component of the vertebrate immune system that is 
salient during mate choice in many species . Using gas chro-
matography, we compared the preen oil chemical profiles 
of male and female song sparrows at different times of year 
and in different breeding populations . We then performed 
two-choice behavioural experiments that tested song spar-
rows’ preferences for 1) male versus female conspecific preen 
oil and 2) conspecific preen oil from potential mates with 
MHC genotypes that are similar versus dissimilar to the focal 
individual . These experiments are a key step in determin-
ing whether songbirds are capable of using the information 
available in preen oil .

O21.03
Environmental cues and dietary antioxidants affect 
breeding behavior and testosterone of male European 
Starlings (Sturnus vulgaris)

Katherine Carbeck1, 2, Kristen DeMoranville2, Pietro D’Amelio3, 
Wolfgang Goymann3, Lisa Trost3, Barbara Pierce4, Amadeusz 
Bryła5, Maciej Dzialo5, Ulf Bauchinger5, Scott McWilliams2

1. Canisius College, Buffalo, NY, USA, 2. University of Rhode Island, 
Kingston, RI, USA, 3. Max Planck Institute for Ornithology, Seewiesen, 
Germany, 4. Sacred Heart University, Fairfield, CT, USA, 5. Jagiellonian 
University, Kraków, Poland

Environmental cues, such as photoperiod, regulate the tim-
ing of major life-history events like breeding through direct 
neuroendocrine control . Less known is how supplementary 
environmental cues (e .g ., nest sites, food availability) interact 
to influence key hormones and behaviors involved in repro-
duction, specifically in migratory species with gonadal recru-
descence largely occurring at breeding sites . We investigated 
the behavioral and physiological responses of male European 
starlings to the sequential addition of nest boxes and nest-
ing material, green herbs, and female conspecifics and how 
these responses depend on the availability of certain dietary 
antioxidants (anthocyanins) . As expected, cloacal protuber-
ance volume and plasma testosterone of males generally 
increased with photoperiod . More notably, testosterone 
levels peaked in males fed the high antioxidant diet when 
both nest box and herbal cues were present, while males 
fed the low antioxidant diet showed no or only a muted 
testosterone response to the sequential addition of these 
environmental cues . Males fed the high antioxidant diet 
maintained a constant frequency of breeding behaviors over 
time, whereas those fed the low antioxidant diet decreased 
breeding behaviors as environmental cues were sequentially 
added . Overall, sequential addition of the environmental 
cues modulated physiological and behavioral measures of 
reproductive condition, and dietary antioxidants were shown 
to be a key factor in affecting the degree of response to 
each of these cues . Our results highlight the importance of 
supplementary environmental cues and key resources such 
as dietary antioxidants in enhancing breeding condition of 
males, which conceivably aid in attraction of high quality 
females and reproductive success . 

O21.04
Male mate choice and the evolution of female color 
polymorphism in cuckoos: a new hypothesis

Jin-Won Lee, Hae-Ni Kim, Sohyeon Yoo, Jeong-Chil Yoo
Department of Biology & Korea Institute of Ornithology, Kyung Hee 
University, Seoul, Korea

Common cuckoos, Cuculus canorus, show sex-specific plum-
age color polymorphism, in which males have a gray color 
morph only, whereas females have either a gray or rufous 
morph . Coevolutionary arms race against host defence and 
resultant negative frequency-dependent selection were 
proposed as the maintenance mechanism of female color 
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polymorphism . Despite its relevance, however, the effect of 
sexual selection (i .e . male mate choice) on the evolution of 
color polymorphism has never been tested in cuckoos . Using 
playbacks of female calls and decoys with different colors, we 
experimentally tested male sexual preference for different 
female colors . The adaptive mate choice theory may predict 
that male cuckoos should prefer a rarer morph (the ruf-
ous one in our study site) since it has more fitness benefits . 
Contrary to expectation, however, our experiment showed 
that males tended to select and attempt to copulate first and 
more often with a decoy mimicking the gray morph, indicat-
ing that male cuckoos prefer the gray morph to the rufous 
one, albeit more common . Based on these results, we will 
propose a new hypothesis regarding the evolution of female-
limited plumage color polymorphism in cuckoos .

O21.05
The effect of extractive energy infrastructure noise on 
Savannah Sparrow song

Miya Warrington1, Claire Curry2, Bridget Antze1, Nicola Koper1

1. Natural Resources Institute, University of Manitoba, Winnipeg, MB, 
Canada, 2. Oklahoma Biological Survey, University of Oklahoma, Nor-
man, OK, USA

Human activities change the acoustic environment in com-
plex ways, as different anthropogenic sound sources create 
different acoustic profiles . Energy extraction infrastructure is 
prevalent across the Canadian Prairies, and there are several 
types of infrastructure that are used to extract petroleum . 
Different infrastructure types have different sound pro-
files and therefore, some sound sources may have greater 
impacts on wildlife than others . We recorded male Savannah 
Sparrows (Passerculus sandwichensis) at silent control sites 
and at conventional industrial infrastructure used to extract 
shallow natural gas and petroleum (natural gas compres-
sor stations, generator-powered oil well pumpjacks, power 
grid-powered oil well screw pumps, and generator-powered 
oil well screw pumps) in order to determine the effect of 
infrastructure noise on song features . Using mixed-effects 
models, we analysed the effects of both noise amplitude 
(dB[Z]) and infrastructure type on 15 acoustic variables 
describing whole songs and individual syllables . We found 
alterations in frequencies, tonalities, and syllable durations 
of song features, however, alterations varied with syllable 
and infrastructure type . Most effects occurred at generator-
powered screw pump sites, the loudest type of infrastructure 
that we studied, although we also saw song modifications 
at all other infrastructure types . This suggests that Savannah 
Sparrows are able to adapt their communication in altered 
acoustic environments, and they do so in both specific and 
subtle ways . However, further work needs to be done to 
examine whether or not these changes are adaptive .

O21.06
Incubation temperature influences some measures of 
personality in Japanese quail chicks

Lisa Trotto, BriAnne Addison, Bill Buttemer
School of Life and Environmental Science, Deakin University, Geelong, 
VIC, Australia

Parent birds control incubation temperature through nest 
construction, attentiveness, and active warming and cool-
ing behaviours . Incubation temperature could be used by 
embryos as a signal of environmental or social conditions, 
and initiate temperature-sensitive developmental programs 
to influence phenotypes before and after hatch . We incubat-
ed Japanese quail eggs at three experimental temperatures 
and measured phenotypes after hatch, including aspects of 
personality through an open field test . We found a tendency 
for chicks from the low incubation temperature treatment to 
exhibit behaviours associated with higher reactivity to stres-
sors . Our low incubation temperature treatment may have 
simulated an inattentive parent experiencing predator, social, 
or nutritional stress . The implications of these findings are 
discussed within the context of sensory biology and adaptive 
developmental programing .

O21.07
Co-evolutionary arms race and visual discrimination of 
polymorphic nestlings in a cuckoo-host system of New 
Caledonia

Alfredo Attisano1, Nozomu J . Sato2, Keita D . Tanaka3, Yuji 
Okahisa4, Ralph Kuen5, Roman Gula1, Keisuke Ueda4, Jörn 
Theuerkauf1

1. Museum and Institute of Zoology, PAS, Warsaw, Poland, 2. Japan Bird 
Research Association, Tokio, Japan, 3. Keio University, Tokio, Japan, 4. 
Rikkyo University, Tokio, Japan, 5. Technische Universität München, 
Freising, Germany

The co-evolutionary arms race in a brood parasite-host 
system of New Caledonia has reached the nestling stage . 
Nestlings of the brood parasitic Shining Bronze-cuckoo 
(Chalcites lucidus) mimic nestlings of its exclusive host, 
the Fan-tailed Gerygone (Gerygone flavolateralis), but host 
parents recognise and eject the parasite from the nest . We 
discovered that host nestlings have two discrete colour 
phenotypes, bright and dark, that can occur in monomorphic 
and polymorphic broods . Nestlings of the parasite also 
have two colour phenotypes, but we encountered only the 
bright morph during our monitoring . In theory, polymorphic 
broods should increase the chances of recognition errors 
and acceptance of the parasite by the host . We compared 
colour, luminance and pattern of various body regions from 
host and parasite nestlings and investigated if host parents 
recognised between foreign and own nestlings based on 
their appearance . We found that the bright cuckoo morph at-
tained an “average” appearance by mimicking multiple visual 
features of both host morphs and that the visual difference 
between the two host morphs was larger than the difference 
between the parasite and the mimicked host morph . How-
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ever, host parents always ejected the parasite from any brood 
type but never ejected their own offspring . Thus, nestling 
recognition is not based only on nestling appearance, rather 
it may involve a combination of visual, olfactory and auditory 
cues . Observed host nestling polymorphism may be a trace 
of the evolutionary past and nowadays only have a marginal 
role in the true-recognition of nestlings in the arms race in 
New Caledonia .

O21.08
The owl and the moon: A tale on moonlight selection for 
alternative colour forms in the barn owl

Alexandre Roulin1, Luis San Jose Garcia1, Robin Séchaud1, 
Bettina Almasi2, Paul Béziers1, Kim Schalcher1, Arjun Amar3

1. University of Lausanne, Lausanne, Switzerland, 2. Swiss Ornithologic-
al Station, Sempach, Switzerland, 3. Percy FitzPatrick Institute of African 
Ornithology, Cape Town, South Africa

Although the evolution of colour polymorphism is linked to 
environmental light conditions, the role of moonlight varia-
tion is barely known . The lunar cycle results in repeatedly 
changing light conditions, setting the ground for the coexist-
ence of alternative colour forms . We investigated the con-
sequences of moonlight variation on food provisioning and 
fitness of barn owls with white-to-rufous coloration . Rufous 
owls provided less prey to their nestlings during full-moon 
nights than during new-moon nights, which associated with 
lower body mass and survival of their offspring . Moonlight 
did not affect food provisioning in white owls . However, con-
trary to rufous owls, the survival of the white owls’ youngest 
nestlings was favoured by full-moon . In the laboratory, we in-
vestigated the antipredator behaviour of the barn owl’s com-
mon prey, the common vole, under full- and new-moon light 
conditions and when exposed to simulated attacks of white 
and rufous owls . Both white and rufous owls were more eas-
ily detected by voles under full-moon light conditions but 
white owls induced longer freezing times on rodents under 
full-moon light . By inducing longer freezing times in voles, 
white owls may see their hunting success enhanced during 
full-moon nights . This could palliate the negative effect of 
increasing moonlight levels on hunting success and fitness 
as observed in rufous but not in white owls . The rare white 
coloration of barn owls might have evolved to exploit moon-
light variation and prey sensory biases . Moonlight could thus 
select for colour polymorphism in nocturnal species, altering 
the fitness benefits derived by alternative colour phenotypes . 

O22: Behavior and Behavioral Ecology: 
Reproductive Behaviour

O22.01
Temperature effects on laying date behaviour are not 
uniform across Europe in two hole-nesting passerines

Liam D . Bailey, Martijn van de Pol, Marcel E . Visser
Netherlands Institute of Ecology, Wageningen, Netherlands

Laying date advancement is a prominent consequence of 
global climate change but this advancement is not uniform 
across all species . Understanding differences in sensitivity 
to relevant temperature cues may help explain variation 
in laying date advancement and more effectively predict 
the impacts of future climate change . Sensitivity to tem-
perature cues will differ between species but may also vary 
within species . We collate long-term laying date information 
from 67 populations of great tits (Parus major) and blue tits 
(Cyanistes caeruleus) to study intra-specific variation in tem-
perature cues and phenological sensitivity to temperature . 
We use a sliding window approach to determine the tem-
perature cue that most strongly affects laying date in each 
population . We next determine phenological sensitivity and 
investigate abiotic and biotic variables that could explain 
differences in phenological sensitivity between populations . 
Temperature cues varied considerably between populations, 
with populations at higher latitudes affected by temperature 
later in the year . Phenological sensitivity to temperature also 
differed considerably between populations and showed a 
strong relationship with habitat type . Populations inhabiting 
deciduous forests exhibited greater phenological sensitivity 
than populations in mixed or evergreen forests . However, 
spatial heterogeneity in climate change exposure means that 
greater phenological sensitivity does not necessarily trans-
late to greater laying date advancement . Many populations 
with high sensitivity have experienced limited temperature 
increases . To predict future impacts of climate change for a 
given species it will be important to consider appropriate 
temperature cues for individual populations and use this 
to assess both temperature sensitivity and climate change 
exposure .

O22.02
Quantitative genetics of breeding site choice in relation 
to conspecific and heterospecific social cues

Jere Tolvanen1, Piter Bijma2, Blandine Doligez3, Lars 
Gustafsson4, Sami M . Kivelä1, Jennifer Morinay3, Veli-Matti 
Pakanen1, Jukka T . Forsman1

1. Department of Ecology and Genetics, University of Oulu, Oulu, 
Finland, 2. Department of Animal Sciences, Wageningen University 
& Research, Wageningen, Netherlands, 3. Laboratoire de Biométrie 
et Biologie Evolutive, Univ Lyon - Université Claude Bernard Lyon 1, 
Villeurbanne, France, 4. Department of Ecology and Evolution, Animal 
Ecology, Evolutionary Biology Centre, Uppsala University, Uppsala, 
Sweden
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Social information use is common in various ecological con-
texts with important implications for many ecological and 
evolutionary processes, including social aggregation, species 
coexistence, cultural evolution and even speciation . Despite 
rapidly increasing knowledge on the ecological effects, very 
little is known about the genetic basis and evolutionary 
potential of social information use . Genetic variation in a trait 
that affects an individual’s social and non-social environment 
may also have important implications for population dynam-
ics, interspecific interactions and for heritability and expres-
sion of other traits . We estimated additive genetic variance 
and genetic heritability of breeding site choice in relation to 
different conspecific and heterospecific social cues in a wild 
collared flycatcher Ficedula albicollis population . Additive 
genetic variances and genetic heritabilities were low and 
not significantly different from zero, contrasting the results 
of previous laboratory experiments in Drosophila . This sug-
gests that most of the phenotypic variation in social cue 
use and the resultant conspecific and heterospecific social 
environment choice in this population stems from other than 
additive genetic effects . Directional selection to certain kind 
of cue use may have contributed to low additive genetic 
variance . Alternatively, if the fitness prospects of social cue 
use in breeding site choice or the relative value of different 
cues vary temporally, phenotypic plasticity in social informa-
tion use may be more adaptive than fixed genetic strategies . 
Given the important role of social information use on key 
ecological and evolutionary processes, more studies on the 
evolutionary potential of information use in other popula-
tions, species and ecological contexts are needed .

O22.03
Ecological separation and sexually segregated activity 
rhythms in a polar breeding seabird

Nicholas Per Huffeldt1, 2, Jannie Fries Linnebjerg2, Jérôme 
Fort3, Flemming R . Merkel2, 4, Morten Frederiksen2

1. Wake Forest University, Winston-Salem, NC, USA, 2. Aarhus Univer-
sity, Roskilde, Denmark, 3. Littoral, Environnement et Sociétés (LIENSs), 
La Rochelle, France, 4. Greenland Institute of Natural Resources, Nuuk, 
Greenland

Timing of species interactions has the ability to exert strong 
evolutionary pressure, and few habitats lack a stark dichot-
omy between day and night – the primary timing cue being 
the geophysical light-dark cycle . One exception is polar 
environments that have continuous light during summer . 
Hence, studying organisms that reside above the polar 
circles (66 .6˚ N or S) can improve the understanding of which 
factors are important for maintaining rhythmic behavior . 
Thick-billed murres (a .k .a . Brünnich’s guillemots, Uria lomvia) 
in Greenland were discovered to have sex-specific rhythms 
with a circadian period length during polar day: breeding 
individuals segregate sexually over the 24 h cycle . This motiv-
ated us to ask: 1) what was the ecological relevance of these 
antiphase rhythms and 2) what factors were responsible for 
the segregation by sex? We investigated foraging behavior 
using bird-borne data-loggers and stable isotope analyses 

to enhance our understanding of what drives these rhythms 
and what causes sexual segregation in thick-billed murres . 
We found that the sexes dived to different depths at different 
times of day, which indicated sex-specific diets . The temporal 
changes in the murres’ diving behavior suggested diel verti-
cal migration of their prey in the water column during the 
continuous light of polar day . We discuss the results in the 
context of various sexual segregation hypotheses and how 
timing of predator-prey interactions can influence ecosystem 
dynamics during polar day .

O22.04
The interactive effect of temperature and gene on the 
reproductive timing of Asian short toed lark

Shuping Zhang, Xianglong Xu, Weiwei Wang
Minzu University of China, Beijing, China

Although photoperiodic change determines the onset of 
reproduction of many wild birds, there can be consider-
able inter-annual and within-year individual variability in 
reproductive timing, in a given population . The mechanisms 
responsible for these two types of variability remain unclear . 
We investigated the interactive effects of temperature and 
genes on the annual variability and within-year individual 
variability of the timing of the reproductive endocrine axis 
and behavior in a population of the Asian short-toed lark 
(Calandrella cheleensis) on the Inner Mongolian Grasslands . 
Luteinizing hormone (LH) and Testosterone (T) levels peaked 
earliest in the year with the highest April temperature (2014) 
and latest in the year with the lowest April temperature 
(2016) . Laying occurred earliest in 2014 and latest in 2016 . 
The results of a controlled experiment on the effect of tem-
perature on HPG axis shows that expression level of hypo-
thalamus gene TSHβ, Dio2, Dio3, GnRH-I were higher in the 
16 ˚C group than in 13 ˚C group, and mean plasma LH and T 
levels in the 16 ˚C group all peaked 4 days earlier than in the 
13 ˚C group . The shorter an individual’s Clock poly-Q mean 
allele length, the earlier its plasma LH and T values peaked . 
Mean Clock poly-Q allele length of nestlings in the same nest 
were positively correlated with the standardized laying date 
of the first egg in that nest . All these results suggest that the 
spring ambient temperature and Clock gene interactively 
influence the timing of reproduction, mediated by the HPG 
axis’ endocrine function .

O22.05
The early bird special: parents benefit from high-quality 
prey

Aija F . White, Russell D . Dawson
University of Northern British Columbia, Prince George, BC, Canada

Declines in fledging success with hatching date are often at-
tributed to seasonal variation in resource availability and/or 
parental phenotype . In species with altricial young, resources 
and parental care may interact to influence the quantity 
and quality of food nestlings receive during brood rearing, 
particularly among dietary generalists . To investigate how 
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timing of breeding may relate to local conditions and/or par-
ental behaviour, we experimentally advanced or delayed the 
hatching date of clutches of Mountain Bluebirds (Sialia cur-
rucoides) by ~four days, and during the brood-rearing period 
recorded provisioning events in nest boxes . We also collected 
voucher prey specimens to determine their fat and protein 
content via nuclear magnetic resonance spectroscopy, and 
used pitfall traps to characterize local terrestrial invertebrate 
communities during brood rearing . Parents in the advanced 
hatch treatment fed more high-calorie prey (cicadas and 
Lepidoptera larvae) to their offspring, while delayed-hatch 
pairs fed their nestlings more frequently, but with lower 
calorie prey (Orthoptera spp .) than parents in the advanced 
or control groups . More generally over the course of the 
season, diet composition became less diverse, lower cal-
orie prey items were more frequently provided to nestlings 
than higher value items, and per-capita provisioning rates 
increased slightly . Local resources, as indicated by terrestrial 
invertebrate diversity and richness, varied among territor-
ies, but did not decline significantly with date . Considered 
together, these findings indicate that the availability of high-
quality resources in particular, rather than overall resource 
abundance or parental care strategies, confers an advantage 
for early breeders .

O22.06
Anthropogenic habitat change shapes maternal 
investment strategies in a facultative cooperative 
breeder

Luc Lens1, Dries Van de Loock1, Laurence Cousseau1, Mwangi 
Githiru2, Erik Matthysen3

1. Ghent University, Ghent, Belgium, 2. National Museums of Kenya, 
Nairobi, Kenya, 3. University of Antwerp, Antwerp, Belgium

When individuals other than the breeding pair help with rais-
ing offspring, breeding females are predicted to adjust their 
pre-hatching (egg formation) or post-hatching (food pro-
visioning) investment in relation to the ambient conditions 
and expected help from these group members . Females are 
thereby predicted to reduce their reproductive investment 
in favor of survival if such reduction incurs little reproduct-
ive cost (load-lightening hypothesis), but to maintain it in 
the presence of helpers when risks of brood starvation or 
predation are high (additive hypothesis) . To test these predic-
tions, we sampled and video-taped 228 nests of the Placid 
greenbul (Phyllastrephus placidus), a facultative cooperative 
breeder from fragmented Kenyan cloud forest, and assessed 
how maternal investment strategies vary with anthropo-
genic habitat degradation . Breeding occurred in pairs or in 
cooperative groups with 1-5 members which either did or 
did not help with food provisioning . Both cooperative group 
size and ratio of helpers to non-helpers were unrelated to 
habitat degradation . Only group members that were related 
to the breeding female helped with food provisioning, yet 
the propensity thereof decreased with the total number of 
related group members . Compared to pair-breeding females, 
group-living ones laid larger eggs in more degraded for-

est but smaller ones in more pristine forest . Females also 
reduced their food provisioning when more helpers were 
present, irrespective of forest degradation . Taking into ac-
count the correlative nature of our study, we conclude that 
maternal investment strategies may shift under anthropo-
genic habitat change, depending on the type of investment 
considered and the social context .

O22.07
Convergent evolutionary tradeoff between female tail 
fork depth and egg size in swallows and swifts

Masaru Hasegawa, Emi Arai
SOKENDAI, Hayama, Japan

Convergent evolution provides strong evidence of the power 
of natural selection, particularly for distantly related taxa . 
Swallows and swifts are such distantly related taxa; both 
are specialised to feed on flying insects and have similar 
morphological features, such as long wings . These birds also 
exhibit deeply forked tails in some species, but their func-
tion remains unclear; some have argued that fork tails have 
evolved due to sexual selection to attract mates, while others 
claim that viability selection for efficient foraging favours 
fork tails . If the sexual selection is important, there should be 
an evolutionary tradeoff between the female tail fork depth 
and maternal investment on eggs, because female orna-
mentation as well as egg formation should be costly . On the 
other hand, if viability selection for efficient foraging mainly 
favours fork tails, there should be positive or convex relation-
ship between female fork tail depth and maternal investment 
on eggs . Using a phylogenetic analysis, we found the signifi-
cant negative, not quadratic, relationships between female 
tail fork depth and egg size in swallows (family: Hirundinidae) 
and swifts (faimly: Apodidae), supporting sexual selection 
explanation rather than viability explanation . Because female 
fork depth was not significantly related to clutch size, clutch 
size would not compensate for the relationship between egg 
size and fork depth . Species in which females have deeply 
forked tails would suffer reduced egg size due to inefficient 
foraging during the egg formation period . The current find-
ing provides strong support for an evolutionary tradeoff 
between the female plumage ornament and maternal invest-
ment .

O22.08
Animal personality can modulate sexual conflict over 
parental care

Yingqiang Lou
Institute of Zoology, Chinese Academy of Science, Beijing, China

Sexual conflict over parental investment is common in those 
species with biparental care . Some studies have indicated 
that high behavioural similarity between the two parents can 
increase offspring survival . However, it remains unclear how 
sexual conflict over parental care is resolved . In this study, 
we hypothesize that consistent divergent personality types 
among individuals may play a role in driving the evolution of 
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parental care . We first investigated the relationship between 
a personality trait of boldness and the mating patterns in a 
wild chestnut thrush Turdus rubrocanus population . As ex-
pected, this thrush mates preferentially with a partner of sim-
ilar boldness . Those more assortative mating pairs provide 
higher provision rates and raise their offspring better than 
pairs with dissimilar boldness . Moreover, we demonstrated 
that assortative mating based on boldness modulates the 
conflict over parental care, as those parents with similar bold-
ness would also have similar provision rates . We conducted a 
partner removal experiment to explore how the sole female 
or male parent responds when the level of conflict over care 
increases . We found that males always reduced their parental 
care, while females showed divergent decisions depending 
on the boldness similarity with her partner . Females compen-
sated through provisioning more frequently and providing 
better quality food items within pairs of similar boldness, 
but reduced their parental care investment within extremely 
non-similar pairs . This work promotes our understandings 
toward the resolution of sexual conflict over parental care 
and highlights the importance of assortative mating based 
on certain personality traits (NSFC 31672298 and 31472012) .

O23: Community and Landscape 
Ecology: Ecology and 
Conservation

O23.01
Vagrants as Agents of Range Expansion and Speciation in 
Birds

Richard R . Veit1, 2, Lucinda C . Zawadzki3, Lisa L . Manne1, 2

1. CUNY / College of Staten Island, Staten Island, NY, USA, 2. CUNY 
Graduate Center, NY, NY, USA, 3. University of Oxford, Oxford, United 
Kingdom

Vagrants have historically been regarded as misfits or 
defects, despite Joseph Grinnell’s 1922 characterization of va-
grancy by birds as ”… . . the regular thing, to be expected. There 
is nothing really “accidental” about it; the process is part of the 
ordinary evolutionary program” . We present considerable 
recent evidence on vagrancy in birds to support and extend 
this characterization . We argue that vagrancy is a typical be-
havior of birds (and indeed most other organisms), occurs to 
a greater or lesser extent according to resource abundance, 
is selectively advantageous and is a driver of speciation . 
Vagrancy may be an important mechanism through which 
birds can respond to changing climate . Based on our an-
alysis, we argue that the terms “vagrant” and “vagrancy” are 
misnomers because they imply low fitness of the birds that 
behave this way . We suggest instead the term “Argonaut”: 
An individual in quest of something dangerous but rewarding; 
adventurer.

O23.02
Determining species ranges in Neotropical mountains 
and the reassembly of Monteverde’s bird community 
with climate change

Jill E . Jankowski1, Keiller O . Kyle2, William A . Haber3, Kerry N . 
Rabenold4

1. University of British Columbia, Vancouver, BC, Canada, 2. The Nature 
Conservancy, Baltimore, MD, USA, 3. Missouri Botanical Garden, St. 
Louis, MO, USA, 4. Purdue University, West Lafayette, IN, USA

Tropical mountains have among the most diverse bird 
communities globally, in part because these communities 
change dramatically with elevation, with species ranges 
constrained to narrow zones due to strong habitat affinities 
and interspecific interactions . Montane bird communities 
within Central America, which harbor high concentrations of 
endemic species, may be particularly vulnerable to climate 
change . Here we highlight findings from fine-scale surveys 
of cloudforest birds and trees and avian behavioral experi-
ments in Monteverde, Costa Rica to forecast how this region 
could be impacted by climate change . We show that bird 
species may have different responses to warming, which are 
reflected by their current distribution and interactions with 
other species . Overall, changes in bird and tree composition 
are strongly correlated across elevations . At lower elevations, 
bird species occupying drier forest are likely more tolerant to 
warming and drying effects, as these communities differ little 
between forest-interior and edge habitats . In contrast, high-
elevation cloudforest communities show the largest disparity 
in composition between forest edge and interior, implying 
that cloud-forest species are less tolerant of warming and 
drying effects . Evidence of interspecific aggression between 
congeners with abutting elevational ranges suggests that 
competitive dominance of low-elevation species could accel-
erate upslope range shifts, compressing the ranges of some 
endemic species . Endemics, which also tend to avoid forest 
edges, and thus drier habitats, may be further constrained 
with expected warming . These combined effects of changing 
forest environments and interspecific interactions could 
favor upslope expansion of low-elevation species and restrict 
high-elevation cloudforest species to shrinking ranges on 
mountaintops .

O23.03
Upslope shifts in the avian community of a 
Mesoamerican cloud forest park

Monte H . Neate-Clegg1, 6, Samuel E . Jones2, 6, Oliver Burdekin3, 

6, Merlijn Jocque4, 6, Çağan H . Şekercioğlu1, 5

1. The University of Utah, Salt Lake City, UT, USA, 2. Royal Holloway, 
University of London, London, United Kingdom, 3. burdGIS, Wakefield, 
United Kingdom, 4. Royal Belgian Institute of Natural Sciences, Brussels, 
Belgium, 5. Koç University, Istanbul, Turkey, 6. Operation Wallacea Ltd., 
Spilspby, United Kingdom

Harboring many range-restricted and specialized species, 
high elevation tropical cloud forests are diverse habitats 
represented in many protected areas . Despite this, many 
such areas receive little practical protection from deforesta-
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tion and land conversion . Moreover, montane species may 
be more sensitive to climate change owing to various factors 
affecting community assembly across elevational gradients . 
Few studies have used annual monitoring to assess how 
biological communities in cloud forests may be shifting 
in response to habitat or climate change or assessed the 
efficacy of protected areas in buffering these effects . We 
analysed avifaunal community trends in a ten-year dataset 
of constant-effort bird point-count data in a cloud forest 
national park in Honduras, Central America . We found that 
species richness and diversity increased at higher elevations, 
but decreased at lower elevations . Abundances of most diet-
ary and forest-dependency groups exhibited similar trends, 
and many key cloud forest species shifted upslope and/or 
increased in abundance . Taken together, our results suggest 
that the avian community is moving upslope and species 
composition is changing . Results for species richness and 
diversity were similar when only non-degraded transects 
were considered, suggesting the role of climate change as an 
important driver . At lower elevations, however, many species 
may be negatively affected by increased habitat degradation, 
favoring species with low forest-dependency . Continued 
habitat conversion and climate change could push the cloud 
forest bird community further upslope, potentially resulting 
in increased competition, mortality and even extirpation of 
some species . Increased protection is unlikely to mitigate the 
effects of climate change .

O23.04
Long-term response of boreal bird communities in 
remnant forest patches and regenerating harvest areas 
within a 25-year old experiment

Lionel Leston, Erin Bayne, Fiona Schmiegelow
University of Alberta, Edmonton, AB, Canada

Few long-term studies monitor effects of human footprint 
and other factors on bird populations away from roadsides . 
The Calling Lake Fragmentation Study was established in 
1993 in northern Alberta, in partnership with Alberta-Pacific 
Forest Industries Inc . In 1994, commercial-scale timber 
harvest created 21 forest fragments varying in size (1-100 
hectares) and connectivity . Since then, we have monitored 
boreal birds within those fragments, as well as in adjacent 
harvested areas and at control sites in extensive unharvested 
forest . We have used 25 years of bird count data to assess 
effects of forest fragmentation and regeneration on avian 
abundance . Hierarchical models indicated that forest re-
generation was sufficient for many species to reoccupy har-
vest areas within 25 years after timber harvest, although 13 
of 21 older forest species were still unlikely to occupy these 
sites . Mixed effects models indicated that long-term forest 
fragmentation effects (fragment area, isolation, and edge cre-
ation) on species richness and individual species abundance 
within remnant forest patches were relatively minor for many 
boreal birds . Time series analysis indicated that return rates 
of different species were variable after winters with stronger 
El Niño weather conditions . We are currently exploring 

covariates affecting annual abundance through return rates 
from wintering grounds (e .g . weather events) and breeding 
season productivity (e .g . arthropod prey population fluctua-
tions) in greater detail . The longitudinal data profile at Calling 
Lake, with repeated visits to permanent stations across many 
years, allows us to compare the strength and significance of 
these many factors in a robust experimental framework .

O23.05
Salmon Resource Subsidies Influence an Obligate 
Insectivore

Marlene Wagner, Kirsten A . Wilcox, Eric Hertz, John D . 
Reynolds
Simon Fraser University, Burnaby, BC, Canada

Resource subsidies that cross ecosystem boundaries can 
have strong and unforeseen ecological impacts . Marine-
derived nutrients from Pacific salmon can be transferred to 
riparian forests through diverse food web pathways, fertil-
izing forests and increasing invertebrate abundance, which 
may in turn affect breeding birds . At our study sites in coastal 
British Columbia, stream side bird abundance, diversity, and 
nesting attempts increased with salmon biomass . To explore 
hypotheses surrounding this phenomenon, we measured 
invertebrate prey abundance, and collected morphological 
data while target banding an obligate insectivore, the Pacific 
wren . We compared nitrogen (δ15N) and carbon (δ13C) iso-
tope ratios in feather samples to determine the contribution 
of marine-derived nutrients to wrens and show that body 
condition increases with δ15N . Combined results suggest that 
fall spawning salmon provide significant legacy benefits to 
songbirds during the spring breeding season . This work pro-
vides new evidence that salmon positively impact terrestrial 
ecosystems and emphasizes the need for holistic ecosystem-
based management .

O23.06
Bird functional groups affected by selective logging in 
the Atlantic forest

Luiz dos Anjos, Larissa C . Calsavara, José R . Adelino, 
Guilherme d . Figueiredo, Marcos R . Lima
State University of Londrina, Londrina, PR, Brazil

Selective logging in Tropical forests tends to affect bird spe-
cies composition, despite subtle changes in species richness . 
We evaluated functional diversity within bird functional 
groups of two large wildlife reserves in southern Brazil . One 
of the reserves was previously disturbed (DI) by selective 
logging, while the other remained undisturbed (UN) . Thirty 
point counts were performed in each reserve for five years 
in spring to census birds . The vegetation structural features 
(n = 16) and bird functional group representation were 
evaluated in both Reserves for each point count . Vegetation 
structural features were correlated with functional diversity 
indexes of each functional group . Thirteen functional traits 
were considered based on diet, foraging stratum, and body 
mass . Functional groups were determined using hybrid 
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K-means cluster analysis, and the silhouette curve proced-
ure was used to determine the most probable number of 
clusters . We recorded 163 bird species, 113 in UN and 144 
in DI, and eighteen functional bird groups were identified . 
Fifteen bird groups had higher species number in DI, while 
three groups were similar in richness with UN . Mid-story 
cover and canopy height were higher in UN . The increase of 
mid-story cover and canopy height lead to a decrease in: (i) 
the functional richness of small mid-story omnivores, (ii) the 
functional evenness of small understory insectivores, and 
(iii) in the functional divergence of small understory omni-
vores . Although most of the functional groups increased with 
species number with selective logging, functional diversities 
response differed, which indicates potential changes in eco-
system functionality .

O23.07
Does habitat fragmentation matter? A test on forest birds 
at multiple levels

Rémi Torrenta1, Keith Hobson2, Marc-André Villard3

1. Université de Moncton, Moncton, NB, Canada, 2. University of West-
ern Ontario, London, ON, Canada, 3. Université du Quebéc á Rimouski, 
Rimouski, QC, Canada

Recent literature challenges whether habitat fragmenta-
tion per se i .e ., independent of total habitat (amount), has 
a negative effect on the species richness or abundance of 
organisms . Yet, even in vagile taxa such as birds, habitat 
fragmentation is thought to intensify edge effets, to decrease 
functional connectivity, and to reduce the probability of 
rescue effects . In fragmented forest landscapes of eastern 
Ontario, we analyzed the effects of changes in landscape 
structure on the distribution of, and habitat use by forest 
birds . When testing predictions from Fahrig’s habitat amount 
hypothesis, we found that habitat amount in « local land-
scapes » (500 to 1500-m radius) was alone insufficient to 
predict species richness and species turnover of forest bird 
assemblages . We also found that the habitat niche of focal 
species was narrower in more than in less fragmentated 
landscapes, as abundance decreased at the regional scale . 
Focal species sensitive to landscape structure, such as the 
Wood Thrush (Hylocichla mustelina), exhibited threshold 
relationships in their occurrence as a function of habitat 
amount . In spite of this, Wood Thrush distribution was stable 
in fragmented forests of eastern Ontario . Chemical signatures 
of feathers suggest that local declines may be masked by the 
immigration of second year individuals from source popula-
tions . Reducing habitat fragmentation per se should remain 
a conservation strategy for forest birds at the landscape and 
regional scales .

O23.08
Losing tidal wetlands in the midpoint of the East Asian-
Australasian Flyway

Wan-Jyun Chen1, 2, Pei-Fen Lee1, Ruey-Shing Lin2

1. Institute of Ecology and Evolutionary Biology, National Taiwan Uni-
versity, Taipei, Taiwan, 2. Endemic Species Research Institute, Nantou, 
Taiwan

Populations of migratory shorebirds are widespread declin-
ing in the East Asian–Australasian Flyway (EAAF), and the 
evidence shows that habitat loss and degradation along 
the flyway are the primary threats . Taiwan is located in the 
middle of the EAAF, where the sandy/muddy shores of the 
western coast support hundreds of thousands of migratory 
birds with the important stopover or wintering habitats . 
Among these habitats, tidal flats are most crucial for shore-
bird survival, but the landscape has been largely altered to 
agricultural, aquacultural and industrial lands in the last six 
decades . To assess the current status of shorebird habitats, 
we evaluated the change of tidal wetlands in the landscape 
between the 1950s and 2010s based on historic topographic 
map data, Landsat Archive images, and Normalized Differ-
enced Water Index . Our analysis showed that the area of tidal 
flats declined from 458 km2 to 185 km2, equivalent to 59% 
of the tidal flat coverage, in the past sixty years . Given the 
rapid reduction in the geographic range of the tide flats over 
time, the tidal wetlands in western Taiwan have reached the 
endangered status based on the IUCN (International Union 
for Conservation of Nature) Red List of Ecosystems criterion .

O24: Conservation: Managing Declining 
Species

O24.01
Long lasting differences of breeding performances 
of translocated North African Houbara bustard 
(Chlamydotis undulata undulata). A matter of release 
strategy

Léo Bacon1, 2, Alexandre Robert2, Yves Hingrat1, 3

1. Emirates Center for Wildlife Propagation, Missour, Morocco, 2. Centre 
d’Ecologie et des Sciences de la Conservation (CESCO UMR 7204), 
Museum National d’Histoire Naturelle, Paris, France, 3. RENECO Inter-
national Wildlife Consultants LLC, Abu Dhabi, United Arab Emirates

The success of conservation translocation programmes 
is closely related to the ability of translocated individuals 
to survive and reproduce in the wild . Several studies have 
shown that translocated individuals have lower demographic 
performance than their wild-born conspecifics, referring 
to potential “cost of release” . However, because inferences 
are made at the population (not individual) level, it remains 
difficult to understand how age and release strategy influ-
ence such costs, as well as whether they are temporary or 
permanent . Here, we investigated the effect of bird origin 
(wild versus released) on six breeding parameters measured 
over 15 years in the wild, of captive-bred released (n=204) 
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and wild-born (n=101) North African Houbara bustards 
(Chlamydotis undulata) . We investigated if age and the period 
of release affected breeding performances of captive-bred 
released females . Released females successfully breed in the 
wild . However, for three out of six breeding parameters stud-
ied, released females show lower performance than wild-
born females . Although, we observed consistent age effects 
in performances, suggesting an increase of breeding per-
formances at young ages, we did not uncover any interaction 
between age and the origin of females, suggesting that the 
impairment of breeding parameters in released females is 
long lasting . Nonetheless, these effects were significant only 
for females released in spring relative to wild-born females, 
with females released in autumn having intermediate breed-
ing performances . Although captive-bred released females 
reproduce and contribute to the dynamics of the population, 
our results uncover complex costs associated with female 
origin that can be minimized through an appropriate trans-
location strategy .

O24.02
Are wetland birds umbrella taxa for freshwater wetlands? 
Bayesian belief networks as decision-support tools for 
conservation

Maggie P . MacPherson1, Elisabeth Webb2, 1, Andrew Raedeke3, 
Doreen Mengel3, Frank Nelson3

1. University of Missouri, Columbia, MO, USA, 2. U.S. Geological Survey, 
Columbia, MO, USA, 3. Missouri Department of Conservation, Colum-
bia, MO, USA

Creative approaches to identifying umbrella species hold 
promise for devising effective surrogates of ecological com-
munities or ecosystems for conservation . However, niche 
models predicting overlap of species’ ranges and habitat 
requirements lack development due to missing information . 
We designed a novel approach to identify umbrella taxa that 
combines empirical information with expert knowledge . 
By reviewing literature of taxon-centered Bayesian belief 
network (BBN) models for freshwater wetland taxa, birds 
(e .g ., Cranes, Ducks, Egrets, Herons, Rails) were identified 
as sharing the largest proportion of habitat requirements 
with other taxa . We further present an approach to test 
whether wetland birds are suitable umbrella taxa in fresh-
water wetlands by building a multi-species wetland BBN 
model populated with information from North American 
taxa (i .e ., amphibians, birds, fish, invertebrates, mammals, 
plants, reptiles) . Freshwater wetlands are represented using 
a standard node set built through consultation with hy-
drology and geomorphology specialists who contributed 
important information regarding the interaction of water 
sources, landscape position, soils, and vegetation . Likewise, 
we consulted pedologists who assisted in identifying plants 
suited to local soil characteristics and water regimes, and 
taxon-specific experts . Our results show how BBNs can be 
designed to improve the identification of umbrella taxa by 
incorporating expert knowledge . We suggest that a systems-
oriented framework could improve overarching inferences 

from BBN models, while simultaneously identifying sources 
of uncertainty in how species assemblages respond to their 
environment . Our novel approach identifies species that may 
not benefit from conservation actions targeted at birds, and 
importantly, quantifies the benefits of bird-targeted conserv-
ation for other species .

O24.03
Assessing spatial overlap of marine hotspot areas for the 
conservation of Scopoli’s shearwaters breeding in Italy 
with marine Protect Areas

Jacopo G . Cecere1, 2, Giorgia Gaibani2, Simona Imperio1

1. Area per l’Avifauna Migratrice, Istituto Superiore per la Protezione e 
la Ricerca Ambientale (ISPRA), Ozzano dell’Emilia, Italy, 2. LIPU, Parma, 
Italy

The network of Protect Areas (PAs) is recognized as one of 
the most important tools for the conservation of biodiversity . 
However, its effectiveness in protecting marine areas for sea-
birds is a poor investigated issue . Following the framework 
proposed by Lascelles et al . (2016), we first identified mar-
ine hotspots for the conservation of Scopoli’s shearwaters 
breeding in four main Italian colonies using 219 foraging 
trips from 188 breeders tagged with GPS-loggers . Then, we 
calculated the overlap of such hotspots with PAs boundaries . 
The test of representativeness showed that all sample sizes 
were able to well represent the investigated populations . 
Identified marine hotspots ranged from 1355 km2 to 5404 
km2 and overlapped with 7 PAs . Two marine hotspots are 
only marginally covered by PAs (0 .2% and 0 .3%), while the 
other two are highly overlapping (88% and 100%) . Both the 
latter cases are however due to only one large international 
marine PA, whose Management Plan does not foresee any 
specific measure for the conservation of seabirds . Excluding 
such area, the overlap with PAs switches to 8 .3% and 1 .4% 
respectively . This figure, highlighting the limited role of Ital-
ian PAs in protecting marine hotspots for the conservation 
of Scopoli’s shearwater, is likely also due to the temporal 
mismatch between the designation of PAs and the develop-
ment of technologies allowing the identification of such 
hotspots . At the same time, we note that two PAs (La Madda-
lena Archipelago and Tuscan Archipelago National Parks) are 
currently supporting the identification of marine hotspots for 
the conservation of seabirds

O24.04
Community management offers hope for conserving the 
Boano monarch

Jeffrey A . Sayer, Agni K . Boedhihartono
University of British Columbia, Vancouver, BC, Canada

The Boano monarch, Symposiachrus boanensis, is a critically 
endangered single island endemic inhabiting small frag-
ments of forest on the island of Boano in the Indonesian 
province of Molucca . The present population of the monarch 
is estimate at 100 – 200 individuals and the area of their 
habitat is a few hundred hectares . The landscapes are being 



 Oral Abstracts 27th International Ornithological Congress, Vancouver, 2018

147

rapidly deforested and degraded by wood harvesting . The 
wood is mainly harvested as fuel for stills that extract Kayu 
Putih – an oil with cosmetic and therapeutic properties that is 
the main source of the livelihoods of the people of the island 
from the leaves of Melaleuca sp. Wood is also harvested for 
construction, fencing gardens to exclude wild pigs and for 
domestic fuel . The number of Kayu Putih stills has increased 
from 2-3 in the 1990s to over 300 today . The forest patches 
that are the habitat of the monarch are likely to be totally 
destroyed in a few years . Attempts to designate the monarch 
habitat for total protection for instance as a Nature Reserve 
would be strongly resisted by the local people . We describe 
efforts to develop a collaborative management system 
for the forest patches in the landscapes that will meet the 
wood needs of the population and protect the habitat of the 
monarch . The problems confronting efforts to conserve the 
Boano monarch are similar to those impacting many other 
endangered endemic birds in Wallacea and elsewhere in 
Indonesia .

O24.05
Two decades of achievements in the restoration of 
seabirds on Mexico’s islands

Yuliana Bedolla-Guzmán1, Federico Méndez-Sánchez1, 
Luciana Luna-Mendoza1, Antonio Ortiz-Alcaraz1, Julio 
Hernández-Montoya1, Mariam Latofski-Robles1, Evaristo 
Rojas-Mayoral1, María Félix-Lizárraga1, Alejandra Fabila-
Blanco1, Fernando Solís-Carlos1, Alfonso Hernández-Ríos1, 
Esmeralda Bravo-Hernández1, Miguel Corrales-Sauceda1, 
Alejandro Aguilar-Vargas1, Alicia Aztorga-Ornelas1, Annie 
Little2, Jennifer Boyce3, Eduardo Iñigo-Elías4, Humberto 
Berlanga-García5, Patricia Koleff-Osorio5, Alfonso Aguirre-
Muñoz1

1. Grupo de Ecología y Conservación de Islas, A.C., Ensenada, BCN, 
Mexico, 2. U.S. Fish and Wildlife Service, Ventura, CA, USA, 3. NOAA 
Restoration Center, Long Beach, CA, USA, 4. Cornell Lab of Ornithology, 
Ithaca, NY, USA, 5. Comisión Nacional para el Conocimiento y Uso de la 
Biodiversidad, Ciudad de México, MEX, Mexico

Mexican islands are globally important seabird breeding 
sites . Unfortunately, during the last century seabird popula-
tions were extirpated on some of these islands by invasive 
mammals and were impacted by human disturbance, DDT 
and oil spills . Over the past two decades, we have been 
conducting a comprehensive restoration program with a 
focus in NW Mexico: Baja California Pacific, Gulf of California, 
and Archipiélago de Revillagigedo . It includes the removal of 
invasive mammals, the implementation of social attraction 
techniques, habitat restoration, monitoring, applied research, 
environmental learning, island biosecurity, and management 
policies . To date, we have very important achievements: the 
eradication of 60 populations of invasive mammals on 39 
priority islands; the restoration of 75% of the seabird popu-
lations that were extirpated on the Baja California Pacific 
islands—many thanks to social attraction techniques; the 
generation of scientific and base-line information, essential 
for conservation management; a long-term monitoring effort 

to evaluate seabirds’ response to oceanographic conditions; 
an Action Plan and the first Marine IBAs proposal for seabirds 
breeding in the Mexican Pacific; a National Program on Island 
Biosecurity; and a Program on Environmental Culture . The 
persistent collaboration with government agencies, academ-
ic institutions, and fishing cooperatives have been key to our 
program’s success . These encouraging results demonstrate 
we are effectively restoring seabirds in Mexico, improving 
their resilience to climate change .

O24.06
Directing conservation for the Critically Endangered 
White-winged Flufftail (Sarothrura ayresi) using 
predictive modelling, remote sensing and camera 
trapping

Robin B . Colyn1, Alastair M . Campbell2, Hanneline A . Smit-
Robinson1, 3

1. BirdLife South Africa, Johannesburg, South Africa, 2. Southern Afri-
can Institute of Ecologists and Environmental Scientists, Johannesburg, 
South Africa, 3. Applied Behavioural Ecological & Ecosystem Research 
Unit (ABEERU), Johannesburg, South Africa

The Critically Endangered White-winged Flufftail Sarothrura 
ayresi is regarded as one of the rarest and most threatened 
rallids in Africa . The species’ low density, habitat preference, 
cryptic colouration, elusive behaviour and lack of auditory 
cues have resulted in it being one of the most challenging 
species to survey using traditional methods such as auditory 
surveys and rope dragging . Subsequently, numerous data 
deficiencies exist regarding facets of the species ecology, 
distribution, habitat-use and population status . Through a 
novel combination of remote sensing and camera trapping 
our study was able to estimate both macro- and micro-
habitat status utilised by White-winged Flufftail . Micro-
habitat survey results yielded the first confirmed breeding 
records for southern Africa, the first robust detection history 
of independent sightings (> 60 sightings) ever recorded, 
first documented territoriality displays and inter-specific 
associations, activity patterns, site occupancy and detection 
probability of this species . Site occupancy was positively 
influenced by both basal and canopy cover, whilst detec-
tion probability was negatively influenced by water depth . 
Macro-habitat results displayed less than 10 core habitat 
strongholds available for this species across its global range 
between Ethiopia and South Africa . Both micro- and macro-
habitat analyses yielded significant temporal fluctution in 
habitat accessibility, supporting the need for landscape level 
migration by the species . Furthermore, habitat accessibility 
analyses across spatio-temporal scales produced potential 
Afrotropical migratory routes available for the species . Our 
study supports the need for conservation initiatives focused 
on securing contiguous sections of connected suitable wet-
land habitat in order to accommodate the persistence of this 
Critically Endangered species .
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O24.07
Natal and breeding dispersal in the Chatham 
oystercatcher (Haematopus chathamensis)

John E . Dowding1, Peter J . Moore2, Dave M . Houston3

1. DM Consultants, Christchurch, New Zealand, 2. Institute for Applied 
Ecology, Corvallis, OR, USA, 3. Department of Conservation, Auckland, 
New Zealand

The Chatham oystercatcher (Haematopus chathamensis) is 
the world’s rarest oystercatcher species . It is confined to the 
Chatham Islands 800 km east of New Zealand, and has a 
population of about 300 individuals . It is ranked Nationally 
Critical in the New Zealand Department of Conservation’s 
threat ranking scheme . Intensive management of the species 
was undertaken between 1998 and 2004, and the population 
increased rapidly . During the management era many adults 
and juveniles were individually colour-banded, and this has 
provided information on a range of subjects, including natal 
and breeding dispersal, and age at first breeding . Natal dis-
persal distances are low, and are inevitably restricted to some 
extent by the small size of the archipelago . However, the 
finding that even within this limited area there are two man-
agement units separated by 20 km of sea, was unexpected . 
There is little effective dispersal between the two areas, and 
management is required in both . The proportions of the total 
population in the two areas have changed substantially over 
recent decades, and a number of factors (including manage-
ment activities) are responsible for this .

O24.08
Restoration of alcids in Mexico

Alfonso Hernández Ríos1, Yuliana Bedolla-Guzmán1, 
Esmeralda Bravo-Hernández1, María Félix-Lizárraga1, 
Alejandra Fabila-Blanco1, Alfonso Aguirre-Muñoz1, Ariana 
Duarte-Canizales1, Julio Hernández-Montoya1, Annie Little2, 
Jennifer Boyce3, Eduardo Iñigo-Elias4, Stephen Kress5, 
Federico Méndez-Sánchez1, Miguel Corrales-Sauceda1, Alicia 
Aztorga-Ornelas1, Alejandro Aguilar-Vargas1

1. Grupo de Ecología y Conservación de Islas A.C., Ensenada, BCN, 
Mexico, 2. US Fish and Wildlife Service, Ventura, CA, USA, 3. Montrose 
Settlements Restoration Program Manager/NOAA Restoration Center, 
Los Angeles, CA, USA, 4. Cornell University, Ithaca, NY, USA, 5. National 
Audubon Society, Ithaca, NY, USA

Four species of alcids breed in Mexico and two are endemic: 
Craveri’s Murrelet (Synthliboramphus craveri, CRMU), Scripps’s 
Murrelet (Synthliboramphus scrippsi), Guadalupe Murrelet 
(Synthliboramphus hypoleucus), and Cassin’s Auklet (Phtychor-
amphus aleuticus) . Historically, all these species breed on 
islands in the Mexican Pacific and the Gulf of California . How-
ever, 80% of their colonies were extirpated by alien invasive 
mammal species (AIMS), such as cats, rats, and rabbits . Since 
1994, 49 AIMS eradications have been successfully com-
pleted on 29 islands in northwest Mexico . After eradications, 
some natural recolonizations were recorded and in 2013 we 
established an integral seabird restoration program . Cur-
rently, 54% of their historical breeding colonies are restored 
and we found eight new colonies on islands with no previous 

records . Most of these recolonizations were reached thanks 
to the use of different restoration techniques such as social 
attraction systems, invasive vegetation control, and a feral cat 
exclusion fence on one of the islands . The protection of these 
species is now enhanced by community outreach, a national 
island biosecurity program, and public policies as the recent 
creation of a new biosphere reserve that is protecting most 
of the Mexican Pacific islands where these species are nest-
ing . Besides these encouraging results, the CRMU is present 
in low numbers on most of its breeding grounds and more 
restoration actions are needed .

O25: Evolution: Sexual Selection and 
Avian Evolution

O25.01
Woodpecker drum evolution reveals how sexual 
selection elaborates signals under constraint

Meredith Miles, Eric R . Schuppe, R . Miller Ligon IV, Matthew J . 
Fuxjager
Wake Forest University, Winston Salem, NC, USA

Many bird species negotiate key interactions using gesture, 
or ritualized body movement . However, most studies in 
avian signal design only consider display evolution through 
the lens of vocalizations and/or plumage . Here we use the 
diverse and widespread drum displays of woodpeckers (Pici-
formes: Picidae) to tackle a long-standing question in display 
evolution: How do interactions between selection and 
constraint shape signal design? Numerous morphological 
and physiological constraints effectively act as phenotypic 
boundaries, restricting how traits evolve in response to 
sexual selection . One possible mechanism by which sexual 
selection contends with constraint is by operating differen-
tially on multiple signal components in complex, modular 
displays . To test this possibility on a macroevolutionary scale, 
we examined how selection and constraint influence the 
number of beats included in a drum (“length”) and the rate of 
drumbeat production (“speed”) . We found that species body 
size limits drum speed, but not drum length . Because of this 
biomechanical constraint, there is less standing variation in 
speed than length . We also uncover a positive relationship 
between sexual size dimorphism and the unconstrained 
trait (length), but with no effect on speed . This suggests that 
when morphology limits the exaggeration of one compon-
ent, sexual selection instead exaggerates the unconstrained 
trait . Modular displays therefore provide the basis for selec-
tion to find novel routes to phenotypic elaboration after 
previous ones are closed .
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O25.02
Unravelling the effects of ecology, sexual selection and 
species interactions on the evolutionary dynamics of 
male and female plumage colouration

Christopher R . Cooney, Lara O . Nouri, Zoë K . Varley, Gavin H . 
Thomas
University of Sheffield, Sheffield, United Kingdom

Plumage signals mediate mate choice, resource defense and 
species recognition in numerous bird taxa, and evolutionary 
divergence in such signals is thought to play a key role in 
speciation . Despite this, the processes driving divergence in 
avian plumage traits are poorly known, limiting our under-
standing of how selection shapes multiple facets of bird di-
versity . Here we test several longstanding hypotheses for the 
evolutionary divergence of male and female plumage traits, 
using a new dataset of avian plumage colouration for the 
world’s birds based on calibrated UV/Vis images of museum 
specimens . Linking lineage and sex-specific rates of evolu-
tion to indices of species’ ecology, sexual selection intensity 
and strength of interspecific competition, our results reveal 
strong support for a role of sexual selection in driving rapid 
evolutionary divergence of male (but not female) coloura-
tion . Furthermore, we show that plumage divergence in both 
sexes is also influenced by habitat type and the degree of 
overlap with closely related species, indicating the concur-
rent influence of ecological context and interspecific inter-
actions in shaping the evolution of colouration traits . Overall, 
our results support several classic hypotheses for drivers 
of avian plumage divergence and provide insight into the 
evolutionary dynamics of male and female signalling traits 
across large complex radiations .

O25.03
Zebra finch incubation behaviour depends on ambient 
temperature and experience: A Hidden Markov Model 
approach

Tanya T . Shoot1, Sophie C . Edwards2, Robert J . Martin1, Susan 
D . Healy2, David F . Sherry1, Mark J . Daley1

1. Western University, London, ON, Canada, 2. University of St. Andrews, 
St. Andrews, United Kingdom

Birds must maintain a stable nest temperature during 
incubation for successful hatching of eggs . Birds vary nest 
structure and incubation behaviour to regulate nest temper-
ature . My research uses a modeling approach to investigate 
how ambient temperature and experience affect incubation 
behaviour . I examined two large data sets on zebra finch 
(Taeniopygia guttata) incubation behaviour . In the first data 
set, zebra finches incubated at ambient temperatures of 
either 30˚C or 14˚C and temperature loggers recorded tem-
perature inside the nest . In the second data set, zebra finch 
pairs incubated a second clutch at either the same ambient 
temperature or changed temperature conditions . Incubation 
behaviour was video recorded . I used a Hidden Markov Mod-
el (HMM) to infer behavioural states during incubation based 
on a training set of state: temperature logger pairs . Video data 

were used to test predictions from the HMM . Once incuba-
tion behaviour was extracted by the HMM, temperature, 
incubation behaviour, and experience were used to create a 
regression model to predict number of successful hatchlings . 
The predicted results were that birds incubating in the 30˚C 
condition would have a shorter incubation duration and fre-
quency compared to birds at 14˚C . Birds that experienced the 
same temperature were predicted to have more surviving 
offspring than birds that experienced a change in ambient 
temperature . This research explores a new use of computa-
tional modeling in animal behaviour, and develops practical 
techniques that can be used in the field and in the lab for 
inferring behaviour from data loggers .

O25.04
Ecological crossovers of sexual signalling in a migratory 
bird

Pauliina E . Teerikorpi1, Päivi M . Sirkiä2, Toni Laaksonen1, 3

1. University of Turku, Turku, Finland, 2. University of Helsinki, Helsinki, 
Finland, 3. Natural Resources Institute Finland, Turku, Finland

Environmental shifts may induce sudden reversals in the 
relative quality or sexual attractiveness of mates (ecological 
cross-overs) leading to non-directional sexual selection . 
Studies on such ecological cross-overs induced by environ-
mental shifts during the non-breeding season are particular-
ly rare . We studied the interactive effects between wintering 
conditions and a male white wing patch on the breeding 
success of breeding pairs and the local survival of females in 
a migratory passerine population over a 32-year period . After 
dry winters females paired with large-patched males were 
more likely to survive than those paired with small-patched 
males, and vice versa after moist winters . Moreover, after dry 
winters large-patched males succeeded in attracting females 
that laid large clutches, while small-patched males bred with 
females that laid small clutches, and vice versa after moist 
winters . This phenomenon led to a difference in fledgling 
numbers only during years with dry winters and high precipi-
tation during the breeding season . The selection on this male 
trait and its signalling value to females thus depended on a 
complex interaction between conditions both at the win-
tering and breeding grounds . We show that it is important to 
consider conditions during the non-breeding season when 
examining the effects of sexual ornaments on fitness .

O25.05
Why do the colour patterns of bird species differ when 
they live together?

Haley L . Kenyon, Paul R . Martin
Queen’s University, Kingston, ON, Canada

Signal divergence is thought to play a central role in species 
formation and persistence by promoting reproductive and 
ecological isolation, thereby allowing new species to live 
together . Indeed, closely related species often differ in their 
signals, but the contributions of different selective pres-
sures favouring divergence remain mysterious . Specifically, 
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the costs of hybridization have long been thought to drive 
divergence in signals such as colour pattern and song, but 
species that differ dramatically in these traits still commonly 
interbreed in nature, and other costly interactions, such as 
interspecific aggression, have gone relatively unexplored . 
Here we examine the roles of these alternative processes 
in explaining colour pattern divergence among closely 
related species of birds that live in sympatry . We conducted 
field experiments to test for selection against hybridization 
and selection against interspecific aggression as causes of 
colour pattern divergence in a clade of chickadees (Poecile), 
where sympatric species differ more in their colour patterns 
than allopatric species . To test among these alternatives, we 
created 3D scanned and printed models with spectrometer-
matched colour patterns of equally closely related sympatric 
and allopatric Poecile species . In both breeding and win-
tering contexts, we tested whether birds are more aggres-
sive towards models of sympatric or allopatric males . During 
the breeding season, we also tested whether females are 
more receptive to models of sympatric or allopatric males as 
mates . Results thus far do not support aggression as a driver 
of sympatric color pattern divergence .

O25.06
Standing genetic variation as the predominant sources 
for adaptation of a Songbird, the vinous-throated 
parrotbill Sinosuthora webbiana

Yuting Lai1, Carol Yeung2, Kevin Omland3, Cheng-te Yao5, Wei 
Liang8, Chi-ming Hung4, Lu Dong6, Yu-Cheng Hsu7, Kui Lin6, 
Shou-Hsien Li1

1. National Taiwan Normal University, Taipei, Taiwan, 2. Novogene 
Bioinformatics Institute, Beijing, China, 3. University of Maryland, Bal-
timore County, Baltimore, MA, USA, 4. Academia Sinica, Taipei, Taiwan, 
5. Taiwan Endemic Species Research Institute, Chi-chi, Taiwan, 6. Beijing 
Normal University, Beijing, China, 7. National Dong Hwa University, 
Hwalien, Taiwan, 8. Hainan Normal University, Haiko, China

The extent to which standing variation rather than novel 
mutations contribute to the key evolutionary process of 
adaptation remains unclear . By resequencing the genomes 
of 80 individuals, we inferred the origin of genomic variants 
associated with adaptation along the altitudinal gradient, a 
complex adaptive syndrome that multiple quantitative traits 
could be involved, in the vinous-throated parrotbills (Sino-
suthora webbiana) in Taiwan . By comparing these variants 
with those in the Asian mainland population, we revealed 
standing variation in 29 non-coding genomic regions to be 
the predominant source of adaptation along the altitudinal 
gradient . Parrotbills at both high and low altitudes exhibited 
recent strong selection, suggesting that not only the front 
but also the trailing edges of post-glacial expanding popu-
lations could be subjected to environmental stresses . This 
study is the first to verify and quantify the relative import-
ance of standing variation in a species’ adaptation, illustrat-
ing that the evolutionary potential of a population depends 
highly on its current level of genetic diversity . These findings 

provide important context for understanding adaptation and 
conservation of species in the warming Anthropocene .

O25.07
Resource availability and condition-dependence of a 
sexually selected trait in the Mountain Bluebird, Sialia 
currucoides

Sara Berk, Creagh Breuner
University of Montana, Missoula, MT, USA

While condition dependence of sexually selected traits is well 
supported in the literature, condition is difficult to define, 
leading to confusion in the field . The endocrine system is 
an important mediator of condition dependence because 
hormones respond to environmental conditions to regulate 
internal response and resulting phenotype . The hormone 
corticosterone (CORT) is released by the adrenal glands 
in response to challenge to divert resources towards self-
preservation and away from other purposes . Using CORT 
physiology to study sexual selection allows for the explora-
tion of dynamic changes in ornament production across 
environmental conditions . We studied the effects of food 
availability and corticosterone physiology on coloration and 
feather structure in the Mountain Bluebird . Each bird in our 
study grew one control (ad lib food) set of feathers and one 
treatment (20% food restriction) set of feathers in a paired 
study design (n=14 birds) . We evaluated ornamentation, 
feather structure, and stress physiology in response to the 
different treatments to determine how environmental and 
physiological conditions affect the various functions of feath-
ers . We will discuss potential trade-offs between survival 
functions (feather structure), and internal and external condi-
tions . We found that CORT physiology was only predictive 
of feather color and structure when resources were limiting . 
Furthermore, there was a trade off between feather color and 
structure, but only in our resource limitation treatment . We 
will discuss how variation in resource availability can affect 
the process of sexual selection . 

O25.08
Evolution of song and colour on islands

Matthew Reudink1, Marissa Fisher1, Nathaniel Mount1, James 
V . Briskie2

1. Thompson Rivers University, Kamloops, BC, Canada, 2. University of 
Canterbury, Christchurch, New Zealand

Globally, island species and subspecies are often less 
colourful and sing different songs than their mainland 
counterparts . Whether this phenomenon is driven by island 
biogeographic processes or simply the result of a few major 
radiations in several taxa remains unknown . We examined 
patterns of colouration in island and mainland (sub)species 
in three songbird families with distinct dietary ecology: Frin-
gillidae (primarily seedeaters), Meliphagidae (honeyeaters), 
and Monarchidae (flycatchers) . Phylogenetically-controlled 
analyses revealed a shift away from carotenoid-based plum-
age and towards structurally-based plumage in island (sub)



 Oral Abstracts 27th International Ornithological Congress, Vancouver, 2018

151

species, especially within Meliphagidae . In addition, we 
asked whether birds on islands exhibited changes in song 
characteristics . Again, we found changes in song structure 
(frequency and bandwidth), with evidence of correlated song 
and plumage evolution in island populations . Furthermore, 
we found a strong effect of island size on song structure, 
but not plumage colouration . Taken together, these results 
indicate that island environments influence the evolution of 
both song and colour across three families of passerines .

O26: Migration and Orientation: Timing 
Migration

O26.01
Annual chronotypes functionally link life histories and 
life cycles in birds

Eldar Rakhimberdiev1, 2, Julia Karagicheva1, Theunis Piersma1, 3

1. Nioz Royal Netherlands Institute for Sea Research, Den Burg, Nether-
lands, 2. Lomonosov Moscow State University, Moscow, Russia,  
3. Groningen University, Groningen, Netherlands

Time is relative . For some organisms one year is a lifetime, for 
others it is just a small chunk of it . When life is short, one has 
to take every chance to breed, as there will not be too many 
left . But with many years ahead, animals can afford to skip an 
opportunity . Birds often solve the trade-off between repro-
duction and survival by optimising their seasonal schedules, 
as for many of them breeding early facilitates reproduct-
ive outcome, whereas breeding late increases chances to 
survive . On the basis of this argument, short- and long-lived 
birds should benefit from initiating spring activities earlier 
and later, respectively . The timing of these activities, all else 
being equal, depends on their annual chronotype, i . e . the 
length of their endogenous circannual clocks’ (circannual) 
period relative to the 365-day . We hypothesised that, in 
birds, annual chronotype will correspond with position on 
the ‘pace-of-life scale’ . Species with low survival probability 
and thus low chances to repeat breeding in the next season, 
will show early annual chronotypes facilitated by circannual 
clocks’ periods shorter than 365 days . In contrast, species 
with high survival rates should benefit from relatively long 
circannual periods . We predicted that, in birds, circannual 
period lengths should positively correlate with species-
specific adult annual survival rate . Using published data for 
16 wild bird species, we confirmed the predicted correla-
tion . Based on this finding we propose that evolutionary 
responsive circannual clocks help birds cope with temporal 
variation in environment in ways most suitable for their life-
history attributes . 

O26.02
A range-wide domino effect and resetting of the annual 
cycle in a migratory songbird

Elizabeth Gow1, Lauren Burke2, David W . Winkler3, Samantha 
M . Knight1, David W . Bradley4, Robert G . Clark5, Marc Bélisle6, 
Lisha Berzins7, Tricia Blake8, Eli S . Bridge9, Russell D . Dawson7, 
Peter O . Dunn10, Dany Garant6, Geoff Holroyd11, Andrew 
G . Horn2, David J . Hussell12, Olga Lansdorp13, Andrew J . 
Laughlin14, Marty L . Leonard2, Fanie Pelletier6, Dave Shutler15, 
Lynn Siefferman16, Caz M . Taylor17, Helen Trefry11, Carol M . 
Vleck18, David Vleck18, Linda A . Whittingham10, D R . Norris1

1. Department of Integrative Biology, University of Guelph, Guelph, ON, 
Canada, 2. Department of Biology, Dalhousie University, Halifax, NS, 
Canada, 3. Department of Ecology and Evolutionary Biology, Museum 
of Vertebrates, and Lab of Ornithology, Cornell University, Ithaca, NY, 
USA, 4. Bird Studies Canada, Delta, BC, Canada, 5. Environment and 
Climate Change Canada, Saskatoon, SK, Canada, 6. Département de 
Biologie, Université de Sherbrooke, Sherbrooke, QC, Canada, 7. Eco-
system Science and Management Program, University of Northern Brit-
ish Columbia, Prince George, BC, Canada, 8. Alaska Songbird Institute, 
Fairbanks, AK, USA, 9. Oklahoma Biological Survey, University of Okla-
homa, Norman, OK, USA, 10. Behavioral and Molecular Ecology Group, 
Department of Biological Sciences, University of Wisconsin, Milwaukee, 
WI, USA, 11. Beaverhill Bird Observatory, Edmonton, AB, Canada,  
12. Ontario Ministry of Natural Resources, Peterborough, ON, Canada, 
13. Department of Biological Sciences, Simon Fraser University, Bur-
naby, BC, Canada, 14. Department of Environmental Studies, University 
of North Carolina Asheville, Asheville, NC, USA, 15. Department of 
Biology, Acadia University, Wolfville, NS, Canada, 16. Biology Depart-
ment, Appalachian State University, Boone, NC, USA, 17. Department 
of Ecology and Evolutionary Biology, Tulane University,, New Orleans, 
LA, USA, 18. Department of Ecology, Evolution and Organismal Biology, 
Iowa State University, Ames, IA, USA

Latitudinal differences in timing of breeding are well docu-
mented, but how such differences carry over to influence 
timing of events in the annual cycle is not well understood . 
We examined geographic variation in timing of events 
throughout the year using light-level geolocator tracking 
data from 133 tree swallows (Tachycineta bicolor) originating 
from 12 North American breeding populations . The latitude 
at which birds bred initiated a series of cascading timing 
events by first influencing the timing of breeding, which then 
carried over to affect departure from the breeding grounds, 
and resulted in subsequent effects on timing of arrival at, 
and departure from, major fall stopover locations and timing 
of arrival at non-breeding locations . These domino effects 
were mediated through the interactions among timing of 
prior events and the local geographic location or distance 
travelled . The domino effect broke down during the non-
breeding period where departure was not based on prior 
events, but was only influenced by the latitude of the non-
breeding site and sex . Our results demonstrate the impact 
that breeding latitude can have on migration schedules but 
also highlight how such timing relationships can reset when 
individuals are at non-breeding sites for extended periods of 
time . We suggest high-quality stopover and non-breeding 
sites are likely critical for this migratory aerial insectivore . 
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O26.03
Wintering conditions differentially shape timing of 
spring migration of different age and gender categories 
of the Masked Shrike

Irith Aloni1, Shai Markman2, Yaron Ziv1

1. Ben Gurion University of the Negev, Beer Sheva, Israel, 2. University of 
Haifa - Oranim, Tivon, Israel

Adult males of many migratory species arrive at breeding 
grounds before females and young . In a 35-year study of 
the Masked Shrike, Lanuis nubicus, an age- and sex-specific 
pattern of spring arrival was distinguished . Adult males ar-
rived first, followed 6 days later by juvenile males and adult 
females, while juvenile females appeared last . We hypoth-
esized that these timing differences, which stem, according 
to evolutionary theories, from different migration strategies, 
would be reflected in differential interactions with climate 
conditions at the wintering grounds . Correlations between 
timing of spring stopover in Eilat, Israel, and climate condi-
tions at the wintering grounds, strongly support our hypoth-
esis . Adult males are most sensitive to climate conditions in 
Africa during February-March, just before migratory take-off, 
whereas juvenile males are mostly responsive to condi-
tions in November, upon arrival at wintering grounds . Adult 
females respond to parameters in both autumn and the 
end of winter, but to a smaller extent . Young females appear 
less responsive than any other group, responding mostly to 
some variables in autumn . We developed a GLM model for 
each of the four categories . The models turned out extra-
ordinarily strong, with adjusted R-squared values ranging 
between 0 .81and 0 .93, and highly significant p-values of all 
models’ components . This pattern, of differential relation-
ships between timing of spring migration and winter climate 
conditions, extends existing evolutionary theories regarding 
age- and sex-specific migratory strategies . Our results high-
light the importance of understanding interactions with the 
environment not only at the species level, but also at the 
subgroup level .

O26.04
Effect of winter habitat on Spring departure and 
migration speed in Swainson’s Thrush: Why leave early 
when you can stay longer and catch up?

Ana M . González-Prieto1, 2, Nick Bayly2, Keith A . Hobson3, 4

1. University of Saskatchewan, Saskatoon, SK, Canada, 2. SELVA: Inves-
tigación para la conservación en el Neotrópico, Bogotá, Colombia,  
3. Environment and Climate Change Canada, Saskatoon, SK, Canada, 
4. University of Western Ontario, London, ON, Canada

Selection for early arrival to the breeding grounds has impli-
cations for departure time from wintering sites and speed of 
migration in long-distance Neotropical migrants . Assessing 
these factors has been limited by an inability to track migra-
tory birds directly from their wintering grounds to stopovers 
or breeding destinations . We used an automated radio track-
ing system on a continental scale to determine the effect 
of winter habitat (shade coffee vs . forest) use by Swainson’s 

Thrush (Catharus ustulatus) on Spring departure date from 
the Andean mountains of South America and total speed of 
Spring migration . We found a strong effect of habitat and 
thrush age on departure date (n= 115) . Adult birds in forest 
departed six days later than adults in coffee and immatures 
in forest departed three days later than immatures in coffee . 
When controlling for departure date, forest birds migrated 
faster than birds in coffee and the pattern was maintained 
along the migration path (n=40) . Since migration speed 
is correlated with fuel load, birds wintering in forest likely 
reached higher fuel loads than birds in shade-grown cof-
fee before migration . Birds overwintering in forest departed 
later and migrated faster and so can compensate for a late 
departure while decreasing the risks associated with migra-
tion . Such facultative adjustment to winter conditions reveals 
previously unappreciated complexity in migratory decisions 
by long-distance migrants .

O26.05
Dietary antioxidants and food availability alter stopover 
decisions in passerines: a field experiment

Clara Cooper-Mullin, Scott R . McWilliams
University of Rhode Island, Kingston, RI, USA

During migration, birds must decide many times when to 
travel and these decisions are likely contingent on their fuel 
stores and antioxidant capacity . We manipulated the condi-
tion of migrating birds on an offshore stopover site (Rhode 
Island: 41˚130N, 71˚330W) to test the hypothesis that birds 
with greater fuel stores and antioxidant capacity have shorter 
stopovers than lean birds with low antioxidant capacity . We 
used a 2 X 2 factorial experiment (high or low food availabil-
ity, dietary anthocyanins or no anthocyanins) in four species 
of birds that differed in migration strategy: Myrtle Warblers 
(Setophaga coronata coronata, n = 32), Hermit Thrushes 
(Catharus guttatus, n = 32), Red-eyed Vireos (Vireo olivaceus, 
n = 16), and Blackpoll Warblers (Setophaga striata, n = 16) . 
We then attached Avian NanoTags (Lotek Wireless) to assess 
stopover duration . Oxidative damage was high when birds 
arrived on stopover, and birds given anthocyanins were able 
to reduce oxidative damage during captivity more than birds 
not given anthocyanins . Birds fed ad libitum with antho-
cyanins were able to increase their antioxidant capacity more 
than those not given anthocyanins . Stopover was shorter 
for Hermit Thrushes, Red-eyed Vireos and Blackpoll Warblers 
fed ad libitum as compared to maintenance food (GLMM , F= 
7 .52, P = 0 .01; F= 2 .96, P= 0 .09; F= 18 .01, P= 0 .004 respect-
ively), but not for Myrtle Warblers (GLMM, F= 0 .69, P= 0 .41) . 
These findings indicate that fat stores and oxidative status 
can influence the time passerines spend on stopover, and 
those condition-dependent movements are influenced by a 
bird’s migration ecology . 
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O26.06
Post-breeding movements and timing of adult and 
juvenile Purple martin (Progne subis)

Saeedeh Bani Assadi, Kevin C . Fraser
Department of Biological Science, University of Manitoba, Winnipeg, 
MB, Canada

Improving our understanding of post-breeding movements 
and habitat selection can help to inform conservation ef-
forts for long-distance migratory aerial insectivores that are 
currently experiencing steep rates of population decline in 
North America . We used the Motus Wildlife Tracking Network 
to determine the post-breeding movements of adult and ju-
venile Purple Martins (Progne subis) at three different breed-
ing colonies in southern Ontario, Canada . We aimed to use 
the dense array of receiver towers in this region to determine 
habitat use and movements before the commencement of 
autumn migration, and whether patterns differed between 
adults and juveniles as well as between female and male 
adults . We found movements within the region, from 10s to 
100s of kilometers from the deployment sites, sometimes in 
the opposite direction (northward) to subsequent autumn 
migration . We report on the spatio-temporal dynamics of 
post-breeding movements in this system to improve our 
understanding of this little studied period of the annual cycle 
for aerial insectivores .

O26.07
Role of food in timing spring migration of a Neotropical 
migratory songbird

Calandra Q . Stanley1, 4, Michele R . Dudash2, Sara Hallager3, 
Peter P . Marra1

1. Smithsonian Migratory Bird Center, Washington, DC, USA, 2. Depart-
ment of Natural Resource Management, South Dakota State University, 
Brookings, SD, USA, 3. National Zoo, Smithsonian Institution, Washing-
ton, DC, USA, 4. Department of Biology, University of Maryland, College 
Park, MD, USA

Spring migratory behavior in songbirds is thought to be 
under strong endogenous control due to selection pressure 
to match the timing of breeding with emergence of import-
ant resources on breeding grounds . Field studies suggest 
that food availability acts as a supplementary cue modifying 
this endogenous schedule, but such links can be difficult to 
quantify in the field . I tested the hypothesis that food acts 
as a cue modifying migratory schedules by investigating 
the prediction that food restricted diets will delay the onset 
and magnitude of spring migratory restlessness (zugunruhe) 
in a captive setting . Wild-caught adult, male Wood Thrush 
(Hylocichla mustelina, n = 31) were randomly assigned to one 
of two feeding treatments, ad libitum or food-restricted . In 
spring, birds were photo-stimulated to induce migration and 
nocturnal behaviour recorded . Birds in the food-restricted 
group started the experiment with significantly lower body 
condition but all individuals gained mass as migration 
progressed . Food treatment did not affect the onset of the 
endogenous migratory schedule of Wood Thrush, but it did 
delay the end of zugunruhe . Despite a prolonged migration 

duration, birds in the food-restricted group exhibited lower 
cumulative migratory activity . This study suggests that food 
does not act to modify the onset of the Wood Thrush migra-
tory schedule but could provide a mechanism to delay the 
progression of the endogenous migratory program until 
conditions improve . Food limitations during migratory prep-
aration on the non-breeding grounds could therefore delay 
spring migration departure which could carry-over to impact 
arrival on breeding territories .

O26.08
Timing on a knife-edge: Constrained spring migration 
and nesting phenology in more northern breeding 
populations of an aerial insectivore

Kevin C . Fraser1, Amanda C . Shave1, Joseph Siegrist3, Jason 
Fischer2

1. Dept. Biological Sciences, University of Manitoba, Winnipeg, MB, 
Canada, 2. Disney’s Animals, Science, and Environment, Orlando, FL, 
USA, 3. Purple Martin Conservation Association, Erie, PA, USA

Variation in migration and breeding phenology may be con-
strained by environmental factors, such as seasonality, and 
may render some populations more vulnerable to climate 
change or stochastic weather events . We investigated the 
influence of breeding latitude on variation in the phenology 
of a long-distance migratory songbird, Purple Martin Progne 
subis, around the annual cycle . We used a direct-tracking 
data set (n=212) derived from geolocator deployments at 
27 colonies across the North American breeding range in 
combination with nesting and arrival phenology data col-
lected through Citizen Science programs . These included 
11,970 records of first-egg date and 17,640 observational 
records of first-of-the year sightings as birds arrived back to 
their breeding sites after spring migration . We found that 
breeding latitude was a strong predictor of phenology in 
spring, whereby variation in spring departure and arrival 
dates, first egg date, and first arrival dates sharply decreased 
with increasing latitude, the most northern sites showing the 
least variation overall . In contrast, we found that fall migra-
tion departure and overwintering arrival dates were more 
variable and were not predicted by breeding latitude . Our 
results show how variation in spring migration and breeding 
phenology may be constrained at more northern breeding 
latitudes, and we suggest that such patterns may put these 
populations at greater risk with stochastic and broad-scale 
environmental change .
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O27: Migration and Orientation: 
Approaches to Migration Studies

O27.01
Modeling the many horizons of tower and turbine 
collision risk for migratory birds

Jeremy D . Ross, Eli S . Bridge
University of Oklahoma, Norman, OK, USA

In the era of ever-crowding skies migratory birds are faced 
with greater numbers of structures projecting into the aero-
sphere . These obstacles are known to cause direct mortality 
by collision but may also hold the potential to elicit avoid-
ance behaviors . Over thousands of kilometers of travel the 
many horizons of seemingly “open” airspace are effectively 
compressed by movement into one aggregated risk profile 
across the entire migratory pathway . The sum effect on the 
individual or the species depends on the distribution and 
abundance of obstacles, as well as the relative risk each 
structure type presents . To model this, we have compiled 
and cross-referenced records for towers, buildings, and wind 
turbines registered with the US Federal Communications 
Commission and Federal Aviation Administration, determin-
ing for each structure its timeline of existence and configura-
tion (i .e ., height, lighting, guyed, etc .) From these data we 
produced maps of obstacles across the contiguous US for 
each year from 1973 to 2017 with associated configuration 
data for each tower in each respective year . We then plotted 
across this landscape a collection of migratory bird pathways, 
both precise (satellite/GSM) or interpolated (geolocator/
motus) and examined how collision risk along these migra-
tion pathways has changed over time . We also examined 
a series of realistic migratory pathways for a hypothetical 
small songbird using an agent-based modeling approach 
to determine entire which migratory corridors may have 
become disproportionately affected by increased obstacle 
development into the aerosphere . Our findings highlight 
the accelerating pace with which obstacles to bird flight are 
crowding the skies .

O27.02
Trackers – Banders – Citizen Scientists: the interplay 
between animal tracking, bird ringing and the public in 
the example of White Stork tracking

Wolfgang Fiedler, Michael Quetting, Martin Wikelski
Max Planck Institute for Ornithology, Radolfzell, Germany

Today it is easy to collect large amounts of movement data 
from your office desk by modern GPS devices and com-
fortable software tools . Weather, remote sensing data and 
additional sensors on the loggers enable us to go beyond 
simple presentation of localizations . However, in the near 
future no tag that can be carried by a bird will be able to 
collect the variety of information about the environment 
and the bird that can be collected by a sharp-sensed hu-
man observer . They are also often necessary when it comes 

to identify death causes . This offers a wide range for broad 
citizen science approaches . But there are also good reasons 
to involve volunteer specialists such as bird banders into 
tracking studies . It makes sense to use expensive logger 
technologies in populations where basal knowledge exists 
about population dynamics, mortality, return rates or pedi-
grees . Clutch size or number of nestlings reared by a GPS-
tracked bird, for example, cannot be detected by any sensor 
on a GPS device . Finally, banders can provide access to nests 
and trapping options when loggers are attached to birds . In a 
large study about the linkage of life history traits and migra-
tion strategies we aim to bring together tracking technology, 
bird banding and involvement of the wider public to collect 
a multi-facetted dataset . The database www .movebank .org 
was extended by the Animal Tracker app . Using the example 
of White Stork tracking this talk gives an overview of the vari-
ous structures and tools and the experiences collected so far .

O27.03
Effects of environmental change on differential survival 
of residents and migrants in a partially migratory bird

Katharine F . Rogerson1, Philip W . Atkinson2, Ines Catry3, 
Jennifer Gill1, Aldina M . Franco1

1. University of East Anglia, Norwich, United Kingdom, 2. British Trust 
for Ornithology, Thetford, United Kingdom, 3. CEABN/In-Bio - Rede de 
Investigacao em Biodiversidade e Biologia Evolutiva, Universidade de 
Lisboa, Lisboa, Portugal

Populations of Afro-Palearctic migrant birds are declining 
and causes need to be identified in both breeding and non-
breeding locations . The decline of migratory species popula-
tions have been linked to changes in environmental condi-
tions, but not all species are detrimentally affected . White 
storks (Ciconia ciconia) have an increasing population in 
Europe and have changed from wholly migratory to partially 
migratory as they utilise year-round anthropogenic organic 
waste at landfill sites . Understanding different responses to 
environmental change may provide lessons for conservation 
of declining species . This project uses tracking devices, that 
provide high spatial and temporal resolution data for entire 
annual life cycles, to understand how foraging behaviour, 
movement behaviour, nest locations and migratory strategy 
influences year round survival of individuals including dif-
ferent life stages; breeding, migration and wintering . Adult 
(n=68) and juvenile (n=98) white storks were tracked from a 
partially migratory population in Iberia (2012 - 2018) . Results 
show there is no effect of nest proximity to or use of landfill 
sites on survival, but migratory strategy influences survival; 
migratory individuals have greater survival than residents 
during breeding period . The differences in resident and 
migrant survival are discussed in conjunction with behaviour 
and fitness consequences of different migratory strategies . 
Open landfill sites across Europe are closing in the near 
future leading to reduced food resources for white storks and 
other species that use landfill sites . Landfill sites have facili-
tated residency in white storks and the results of this study 
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help understand consequences of landfill closures on wildlife 
populations .

O27.04
Wind compensation and adjustment of airspeed in large 
waterfowls migrating over the North Sea: do they need a 
ground reference?

David Troupin1, Kamran Safi2, Larry Griffin4, Eileen C . Rees4, 
David Cabot3, Nir Sapir1

1. University of Haifa, Haifa, Israel, 2. Department for Migration and 
Immuno-ecology, Max Plank Institute for Ornithology, Radolfzell, 
Germany, 3. School of Biological, Earth and Environmental Science, 
University College Cork, Distillery Fields, North Mall, Cork, Ireland,  
4. Wildfowl & Wetlands Trust, Slimbridge, United Kingdom

Winds may affect the speed, direction and metabolism of 
long-distance migrating birds . The ability of the bird to sense 
the wind and change its flight properties accordingly could 
have strong fitness benefits and failure to do so may lead to 
exhaustion and eventual mortality . Optimal migration theory 
predicts that bird air speed will increase under headwind 
and decrease under tailwind and this negative relation-
ship between tailwind speed and bird airspeed have been 
documented in several dozens of studies in the past . Yet, 
when visibility is hampered and no ground reference is avail-
able, the bird may not be able to optimize its flight speed . 
We tested what may affect wind drift compensation and 
airspeed adjustments in four species of large waterfowls that 
migrate over the North Sea using animal tracking devices 
and wind data from the ECMWF reanalysis repository that 
were matched in time . We found that compensation for wind 
drift was partial and did not depend on light conditions (day/
night) and bird position (overland or over the sea) . Yet, re-
gardless of light conditions, birds flying over the sea did not 
adjust their airspeed in relation to airspeed and did so only 
over land . This apparent mal-adaptive behavior was evident 
in all four bird species . We propose that the failure of the 
birds to change their airspeed in an advantageous manner 
resulted from the lack of ground reference . Such reference 
is required to allow the birds to move in an optimal manner, 
jeopardizing energy and time economy during the journey .

O27.05
Comparing migration movements of a riparian songbird 
at the core and periphery of its range

Kristen A . Mancuso1, Christine A . Bishop2, Karen E . Hodges1, 
John D . Alexander3, Sarahy Contreras4, Luis Morales5, Andrew 
Huang2, A . M . Bezener6

1. University of British Columbia Okanagan, Kelowna, BC, Canada,  
2. Environment and Climate Change Canada, Delta, BC, Canada,  
3. Klamath Bird Observatory, Ashland, OR, USA, 4. Universidad de 
Guadalajara, Autlán de Navarro, JAL, Mexico, 5. San Pancho Bird 
Observatory, San Pancho, NAY, Mexico, 6. En’owkin Centre, Penticton, 
BC, Canada

An understanding of the full life-cycle movements for spe-
cies at risk is imperative for conservation management plans . 
Peripheral populations are of interest as little is known about 

the migration ecology for populations at the range periphery 
relative to the range core . The Western Yellow-breasted Chat 
(Icteria virens auricollis) is a riparian songbird that breeds at 
the northern periphery of its range in the south Okanagan 
Valley in British Columbia, Canada . This southern mountain 
population is federally listed as endangered in Canada . We 
compared overwintering locations of this peripheral popula-
tion to that of a core population breeding along the Trinity 
River in northern California, U .S .A . In British Columbia and 
California, a sample of adult birds were captured, colour-
banded and equipped with individual tracking devices 
(geolocators and GPS loggers) to track the movements of 
breeding birds . In the wintering range in Nayarit, Mexico, 
a sample of adult birds were captured and colour-banded . 
Preliminary results from tracking devices suggest both core 
and peripheral populations are overwintering at the north-
western part their overwintering range in western Mexico . 
From return rates of colour-banded birds, it appears chats 
return in subsequent years to the same territories in both 
breeding and wintering sites . Together, these results suggest 
low connectivity but high site fidelity for the Western Yellow-
breasted Chat . From a management perspective, habitat 
protection in western Mexico may be valuable to not only to 
endangered chats in British Columbia, but also chats at their 
range core in the western United States . 

O27.06
Long-term tracking of juvenile Cory’s shearwaters reveals 
stereotyped migratory behaviour and segregation from 
older age-classes

Paulo Catry1, Maria Dias2, Letizia Campioni1, Tim Guilford3, 
José P . Granadeiro4

1. MARE – Marine and Environmental Sciences Centre, ISPA – Instituto 
Universitário, Lisbon, Portugal, Lisbon, Portugal, 2. BirdLife Internation-
al, Cambridge, United Kingdom, 3. Department of Zoology, University 
of Oxford, Oxford, United Kingdom, 4. Centro de Estudos do Ambiente 
e do Mar (CESAM), Faculdade de Ciências, Universidade de Lisboa, 
Lisboa, Portugal

Despite the existence of models (particularly the famous 
“clock-and-compass”) which partly account for the move-
ments of naive long-distance migrants, by and large, our 
understanding of the control mechanisms, and underlying 
evolutionary forces shaping migratory patterns, is still in 
its infancy . Recently developed geolocators allow track-
ing the migratory journeys of long-lived pelagic seabirds, a 
group for which little is known concerning the first years at 
sea . Long-term tracking Cory’s shearwaters (CS) Calonectris 
borealis in their first years of pelagic life revealed that these 
birds display a remarkably stereotyped movement pattern, 
suggesting control by an innate migratory program . In the 
first 2 years of life, young CS avoided the main wintering 
areas used by adults . Furthermore, in their first 2 summers, 
young birds did not overlap with the range of adults foraging 
from the natal breeding colony at Selvagens (NE Atlantic) . 
These observations are suggestive of a role for competition 
as a force shaping migratory patterns . From their 3rd to 4th 



27th International Ornithological Congress, Vancouver, 2018  Oral Abstracts

156

year, immature CS had year-round distributions similar to 
adult breeders, but differed dramatically in phenology . As 
they aged, until reaching breeding time (at a mean of 9 years 
old), CS migratory schedules shifted progressively, until the 
point where they were indistinguishable from the ones of 
adult breeders . The existence of a stereotyped migratory be-
haviour in juvenile CS strongly contrasts with the individual 
flexibility of their migratory behaviour later in life, suggesting 
a progressive shift from a reliance on a genetic program to a 
migratory strategy based on experience and learning .

O27.07
Continental-scale raptor recovery and morphological 
change in long-distance migrant western (Calidris mauri) 
and semipalmated (C. pusilla) sandpipers

Ronald C . Ydenberg
Simon Fraser University, Burnaby, BC, Canada

The DDT-era decimation and subsequent recovery of rap-
tor numbers in North America constitute a very large-scale 
unreplicated natural experiment (‘LUNE’), analogous to 
the removal of sharks from reefs, and the reintroduction 
of wolves to Yellowstone . These LUNEs demonstrate per-
vasive effects on the behavior and morphology of prey . 
Here I investigate the effects of raptor recovery on the wing 
morphology of long-distance migrants, where the inherent 
trade-off between flight energetic efficiency (important in 
migration), and acceleration and agility (important for preda-
tor escape) is critical . Depending on relative passage timing, 
migrant sandpipers can reduce their exposure to migratory 
predators by increasing migratory speed . Migratory speed is 
boosted by energy efficient wing morphology, more intense 
feeding and higher fuel loads . These traits reduce caution 
and increase vulnerability, making high migratory speed 
risky if there are predators resident at stopovers . The relative 
exposure to resident vs. migratory predators therefore affects 
whether more defensive (shorter, rounder) or flight efficient 
(longer, pointier) morphology is favored under higher overall 
predation danger . This simple hypothesis explains the op-
posing trends in western and semipalmated sandpiper wing 
lengths documented in the extensive data collected since 
the 1950s . The rate (~0 .1 mm y-1, or 1100 darwins) suggests 
that the change is potentially attributable entirely to natural 
selection, but some effects are likely attributable to pheno-
typic plasticity, perhaps maternally-induced . ‘Recovering 
predator populations’ thus joins the list of causes for dir-
ectional wing length change identified in recent literature, 
such as climate change (either directly or via phenological 
mismatch) and landscape alteration .

O27.08
Does migration route reflect colonization history in long-
distance migratory birds?

Mikkel Willemoes
Lund University, Lund, Sweden

Population specific migration routes can either be con-
strained by historical patterns or reflect adaptive changes in 
relation to recent physical as well as biological conditions . To 
predict if populations of long-distance migratory species are 
able to adapt to on-going global change, we need to under-
stand the plasticity and adaptability of migratory behavior in 
these migrants . In this study we compare population specific 
migration patterns to population structure, to elucidate if 
the current differences in migration routes potentially reflect 
differences in post glacial colonization routes in the common 
cuckoo Cuculus canorus and the great reed warbler Acro-
cephalus arundinaceus . In the common cuckoo, population 
structure could potentially reflect a separation in different 
glacial refugia comparable to the different migration routes, 
but the structure is generally very low across Europe sug-
gesting a high degree of gene flow . In the great reed warbler, 
a relatively low degree of connectivity is reflected by a more 
complex population structure likely originating from repro-
ductive isolation earlier than last glaciation . This suggests 
that migration routes and wintering area might be relatively 
stable traits constrained by history, and changing these traits 
at the speed of current global change is likely problematic .

O28: Phylogeography and Population 
Genetics

O28.01
Distinguishing Isolation By Distance from Hybridization 
in Selasphorus Hummingbirds with Whole Genome 
Sequencing

CJ Battey, John Klicka
University of Washington, Seattle, WA, USA

In most species individuals are more likely to mate with 
nearby rather than distant individuals, leading to the widely 
observed pattern of isolation by distance (IBD) – a positive 
correlation between the geographic and genetic distance 
among individuals . Given sufficient variation across the 
range, the multilocus clines underlying IBD can be used to 
estimate the geographic origin of migrants caught on the 
wintering grounds, or to estimate the fidelity of migrants to a 
given breeding area . However, when hybridization occurs in 
part of the range the magnitude of allele frequency varia-
tion introduced by gene flow can mask the subtler patterns 
of IBD and thereby hinder inferences targeted at a single 
species . In this talk I will discuss our efforts to separate the 
signals of IBD and hybridization in the northwestern Selas-
phorus hummingbirds (S. rufus, S. sasin, and S. calliope) using 
low-coverage whole-genome data . We use a windowed 
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approach to identify introgressed tracts across genome and 
limit single-species inferences to regions with the lowest 
levels of admixture . We compare our inferences with a previ-
ous ddRADseq dataset, discuss the relative utility of these 
datasets, and use our combined dataset to estimate fidelity 
to migratory route and breeding site in the long-distance 
migrant Selasphorus rufus . 

O28.02
Gene Flow and Deep Mitochondrial Divergence in 
Phylloscopus affinis Species Complex

Dezhi Zhang1, 2, Linfang Tang1, 2, Yalin Cheng1, 2, Yan Hao1, 2, 
Ying Xiong1, 2, Gang Song1, Yanhua Qu1, Chenxi Jia1, Fumin 
Lei1, 2

1. Key Laboratory of Zoological Systematics and Evolution, Institute of 
Zoology, Chinese Academy of Sciences, Bejing, China, 2. College of Life 
Sciences, University of Chinese Academy of Sciences, Beijing, China

Deep mitochondrial divergence (DMD) represents two or 
several mitochondrial lineages which are deeply diverged in 
the same or between recently diverged populations/species 
in the face of nuclear gene flow between each mitochondrial 
lineage . Two major hypotheses were proposed to account 
for this unusual phenomenon, the ancient mitochondrial 
divergence and the accelerated mitochondrial evolution . 
DMD may also cause compensatory variation of nuclear-
encoded genes with mitochondrial functions (Mito-nuclear 
genes) and lead to elevated differentiation of these genes . 
The Phylloscopus affinis species complex contains three 
species, P. affinis (Pa), P. occisinensis (Po) and P. griseolus (Pg), 
and their phylogeny was not clear . Here, we investigated 
the interspecific relationships, demographic histories and 
putative causes of DMD among this species complex based 
on re-sequenced genomic and morphological traits data . We 
found that Pa was sister to Po, while Pg was quite diverged 
from the two former species, based on both genomic and 
morphometric analyses . We detected recent/ongoing gene 
flow between Pa and Po, and historical gene flow between 
Pa and Pg . We also found an intermediate population, which 
might be caused by the secondary contact between Pa and 
Po . DMD between Pa and Po was not caused by the acceler-
ated evolution of mitochondrial lineages of Pa or Po, which 
may support the prediction that it is caused by the ancient 
mitochondrial divergence . We failed to discover the overrep-
resentation of Mito-nuclear genes in genomic islands of dif-
ferentiation between the two species . This study highlights 
the unusual complicated evolutionary process among the 
sibling or closely related species .

O28.03
Genomic diversity in the “extinct in the wild” Hawaiian 
Crow, ‘alalā, (Corvus hawaiiensis)

Genevieve Blanchet
University of Hawaii at Hilo, Hilo, HI, USA

In small bottlenecked populations, genetic diversity is often 
reduced, which can lead to problems like inbreeding de-

pression and reduced adaptive potential . One example of a 
bottlenecked species that is experiencing negative genetic 
consequences is the ‘alalā (Hawaiian crow; Corvus hawai-
iensis) . The ‘alalā suffered a century long bottleneck, and 
became extinct in the wild in 2002 . After decades of captive 
breeding, 11 individuals were successfully released back 
into the wild in October 2017, representing the first step in 
a long-term reintroduction effort . To aid conservation and 
reintroductions, we have begun assessing genome wide 
diversity in the ‘alalā . In this study, we used a SNP-capture 
approach to test for loss of allelic diversity and heterozygos-
ity between two sets of samples; museum and modern . 
Museum specimens were collected in the early bottleneck 
period (circa 1890), and modern individuals were sampled 
during years in which the population reached its smallest 
size (circa 1990) . Preliminary data analysis suggests that there 
was no loss in overall genetic diversity (SNP number per 
bird) between groups, but that there is genetic structuring 
between museum and modern samples . These preliminary 
results suggest that the ‘alalā population may have been rela-
tively small with low genetic diversity before the bottleneck 
event, like some other island populations .

O28.04
Genomic phylogeography and migratory connectivity of 
the Blue-and-White Flycatcher Genus, Cyanoptila

Gabriel David1, Per Alström2, Frank E . Rheindt3, Lu Dong4, 
Chang-Yong Choi5, Fumin Lei1

1. Institute of Zoology, Chinese Academy of Sciences, Beijing, China,  
2. Uppsala University, Uppsala, Sweden, 3. National University of Singa-
pore, Singapore, Singapore, 4. Beijing Normal University, Beijing, China, 
5. Seoul National University, Seoul, Korea

Two major zoogeographical boundaries between the Pale-
arctic and Sino-Japanese realms are recognized in East Asia: 
a continental boundary along the Yan Mountains northeast 
of Beijing, China, and a maritime boundary between the 
Japanese Archipelago and the mainland . At the continental 
boundary, some taxon pairs of forest-dwelling birds exhibit 
secondary parapatry with variable levels of historical gene 
flow . In North America, phenotypic divergence between 
taxon pairs has been inferred to relate inversely with diver-
gence in migratory direction, but reciprocally with increased 
hybridization, potentially leading to differential fusion of 
pairs upon secondary contact . However, in East Asia it is 
unknown to what extent any taxon pairs at zoogeographical 
boundaries also exhibit migratory divides . The Blue-and-
white Flycatcher genus Cyanoptila (Muscicapidae; subfamily 
Niltavinae) exhibits phenotypic divergence and two possible 
migratory divides congruent with the above continental and 
maritime boundaries . Using genome-wide SNP and morpho-
logical data to characterize the phylogeographic structure of 
Cyanoptila, we explore the interaction between differential 
gene flow, phenotypic divergence, and migratory direction 
in maintaining lineage integrity across two zoogeographical 
boundaries in East Asia . For the first time in an endemic East 
Asian species complex, we determine the migratory con-
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nectivity of individuals sampled on stopover and wintering 
grounds throughout Southeast Asia, testing for the presence 
of two types of migratory divides with distinct evolutionary 
implications: a continental divide with possible gene flow 
through secondary contact and a maritime divide precluding 
gene flow through secondary contact .

O28.05
Introgression across the Great Plains towhee hybrid zone 
characterized with historical DNA

Shawn M . Billerman1, 2, Irby J . Lovette1, 2

1. Cornell Lab of Ornithology, Ithaca, NY, USA, 2. Cornell University, 
Ithaca, NY, USA

Hybrid zones—locations where two previously isolated 
populations come into secondary contact and interbreed—
are often regarded as natural laboratories that can provide 
powerful insights into the differences that contribute most 
importantly to reproductive isolation between taxa . In 
part owing to their past prominence in classical studies of 
hybridization dynamics, the avian hybrid zones of the Great 
Plains represent a particularly powerful system in which 
to explore mechanisms important for the maintenance 
of biodiversity on a large geographic scale . While there is 
an extensive and valuable history of research on most of 
these hybrid zones, hybridization between Eastern (Pipilo 
erythrophthalmus) and Spotted towhees (P. maculatus) has 
not been studied since the 1950s . We take advantage of a 
valuable series of specimens collected over 60 years ago, 
combined with new genomics tools, to investigate patterns 
of genetic and phenotypic introgression in towhees . We were 
able to sequence 2,226 SNPs from across the genome from 
these historical specimens with high coverage per individual, 
which revealed little to no population structure across one 
transect, possibly a result of very high levels of introgression . 
These preliminary results from a single transect contrast 
with a second transect across the towhee zone, where we 
see a sharp transition between parental forms . Additional 
sequencing from this second transect will help to shed light 
on the mechanisms that contribute to selection in this and 
the other Great Plains hybrid zones, and may help us better 
understand how and why these hybrid zones are maintained 
across the Great Plains .

O28.06
Comparison of rates of phenotypic evolution in two 
Malagasy adaptive radiations

Sushma Reddy1, Jane Younger1, Steve Goodman2, Marie J . 
Raherilalao3, Arpad Nyari4

1. Loyola University Chicago, Chicago, IL, USA, 2. Field Museum of 
Natural History, Chicago, IL, USA, 3. Association Vahatra, Antananarivo, 
Madagascar, 4. University of Tennessee, Knoxville, TN, USA

Islands are natural laboratories to study how species evolve 
in novel environments . Colonization of new biogeographic 
realms can expose lineages to ecological opportunity and 
unique selective regimes . Madagascar is a biodiversity 

hotspot that is renowned for its distinctive avifauna with 
numerous endemic lineages .The Vanginae and Bernieridae, 
the two most speciose clades endemic to Madagascar, have 
often been considered to adaptive radiations . Estimates of 
the timing of colonization indicate similar dates for these 
two lineages, allowing a unique opportunity to compare the 
diversification of two groups in a common environmental 
setting . Using robust phylogenetic trees, we examined the 
tempo and mode of phenotypic changes inmorphology, 
plumage coloration, and ecological niche across these two 
groups . We analyzed morphological variation using measure-
ments and landmark morphometric analyses of bill and toe 
shapes . For plumage coloration, we examined color and UV 
reflectance from six standard plumage patches using digital 
photography . Finally, we build ecological niche models 
(ENMs) to examine the climatic variables contributing to 
present-day species distributions and to investigate climatic 
niche occupancy . We examined if the same significant shifts 
in diversification rates indicated in their genomic data are 
also evident in phenotypic traits . The patterns uncovered in 
the Vanginae and Bernieridae highlight different modes of 
evolving exceptional radiations .

O28.07
The influence of plumage and biometric traits in genomic 
differentiation of Kentish Plovers

Frank E . Rheindt1, Clemens Küpper3, Keren R . Sadanandan1, 
Shaoyuan Wu2

1. Department of Biological Sciences, National University of Singapore, 
Singapore, Singapore, 2. Jiangsu Normal University, Xuzhou, China,  
3. Max Planck Institute for Ornithology, Munich, Germany

Biotic diversification generally results in daughter lineages 
that replace each other geographically and – if young – may 
remain temporarily connected through gene flow across 
hybrid zones . However, little is known about patterns of 
genomic turnover between morphologically distinct lineages 
characterized by low levels of genetic divergence, even 
though such lineages may hold the key to understanding 
early stages of differentiation . Lack of genetic divergence is 
pervasive among parapatric avian sister lineages because 
birds’ superior dispersal capabilities lead to bouts of gene 
flow counteracting differentiation if other mechanisms do 
not promote divergence . 
The Kentish Plover Charadrius alexandrinus complex is an 
important ecological and behavioral model in ornithology . 
In East Asia, the more northerly nominate form of Kentish 
Plover exhibits a complicated geographic pattern of partial 
sympatry with a morphologically distinct form, the more 
southerly White-faced Plover C. [a.] dealbatus, which is vari-
ably considered a separate species . Previous research based 
on a limited set of nuclear and mitochondrial markers failed 
to find appreciable levels of genetic differentiation between 
Kentish and White-faced Plovers . 
Using a comprehensive sample set spanning a transect 
between breeding areas of Kentish and White-faced Plovers 
in conjunction with thousands of genome wide markers, we 
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investigate patterns of genomic turnover in this young com-
plex . We compare patterns of gene flow with both biometric 
and plumage characters, examining divergence across dif-
ferent genomic regions with a particular focus on the hybrid 
zone that runs through Southeast China . Our results shed 
light on the genomic processes involved with phenotypic 
divergence in birds . 

O28.08
Discordant population genetic structure between 
Plasmodium parasites and their Red-billed Teal host

Sara R . Seibert1, Brittany A . Bowers1, Graeme Cumming2, 
Jeffrey L . Peters1

1. Wright State University, Dayton, OH, USA, 2. James Cook University, 
Townsville, QLD, Australia

Birds are major reservoirs of infectious disease, such as avian 
malaria, which is a mosquito-borne disease caused by the 
protozoan, Plasmodium . Dispersal and seasonal movements 
of birds provide opportunities for direct and indirect disease 
transmission from infected to susceptible hosts among win-
tering, stopover, and breeding grounds . The objective of this 
study was to examine the association between waterfowl 
population structure and avian malaria infections in southern 
Africa . Our specific aims were to measure genetic connec-
tivity in Red-billed Teal (RBTE), Anas erythrorhyncha, across 
seven sites, to test for population structure in Plasmodium, 
and to identify genes associated with Plasmodium infec-
tion status . Double-digest restriction-site associated DNA 
sequencing of 68 RBTE samples recovered 3,339 loci scat-
tered across the genome . Overall genetic differentiation (Fst 
< 0 .01) and a principal component analysis indicated a lack 
of population structure . In contrast, the dominant lineages 
of Plasmodium isolated from RBTE were genetically distinct 
between the most heavily sampled sites: Barberspan, South 
Africa, and Lake Manyame, Zimbabwe . Additionally, a single 
nucleotide polymorphism in a non-coding region of the 
Laminin gamma subunit 2 (LAMC2) gene, was significantly 
associated with Plasmodium infection . Population structure 
of the host (RBTE) and parasite (Plasmodium) revealed differ-
ent patterns of genetic connectivity . Although ringing and 
satellite tracking studies suggest little connectivity between 
RBTE from Barberspan and Lake Manyame, intermixing with 
intermediate populations could potentially facilitate the 
spread of alleles, but not parasites, across the landscape . 
Alternatively, Plasmodium population structure might better 
reflect the distribution and dispersal of its mosquito vector 
rather than its host .

O29: Population and Individual 
Ecology: Reproductive Ecology in 
a Changing World

O29.01
Coarse-grained models of weather and maternal 
condition reveal ecologically meaningful coping 
strategies for breeding alpine songbirds

Devin R . de Zwaan1, Alaine F . Camfield2, Elizabeth C . 
MacDonald1, Kathy Martin1

1. University of British Columbia, Vancouver, BC, Canada, 2. Canadian 
Wildlife Service – Environment and Climate Change Canada, Gatineau, 
QC, Canada

For critical life-stages like nestling development, life-history 
theory expects within-population variation to be driven 
by constraints on resource allocation between growth and 
maintenance (i .e ., thermoregulation) . For altricial songbirds, 
prolonged development increases predation risk, while rapid 
development may be constrained by inclement weather 
through restricted food intake and increased thermoregu-
latory costs . These constraints are most pronounced in 
extreme habitats like alpine areas and increasingly, with 
climate change, yet females may be able to buffer nestlings 
against some extreme weather events . Using path analy-
sis, we investigated pronounced variation observed in the 
nestling stage (7-13d) of an alpine population of Horned Lark 
(Eremophila alpestris) in British Columbia, Canada . Extended 
cold periods during incubation prolonged nestling develop-
ment, suggesting developmental carry-over effects . Colder 
temperatures during the nestling stage also directly delayed 
fledging by ~1 day for every 2 days below 10˚C . The strong-
est effects occurred during the latter stage (5d post-hatch to 
fledge), after nestlings achieved homeothermy . Good condi-
tion females were able to shorten nestling development by 
an average of three days early in the season when conditions 
were harsher, as well as during ‘cold storms’—extended 
periods of cold and rain—which normally delayed fledging . 
With a daily predation risk of 3 .2% after hatching, the ability 
to buffer nestlings against environmental constraints and 
shorten development times carries fitness benefits for good 
condition females . However, given the strong influence of 
extreme weather on females in average condition, we predict 
climate change will lead to greater within-population fitness 
disparities and increased population vulnerability .
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O29.02
The role of food availability and non-breeding conditions 
on population declines for Barn Swallows in Maritime 
Canada

Tara Imlay1, Frédéric Angelier2, Keith Hobson3, Hilary Mann1, 
Gabriela Mastromonaco4, Joanna Mills Flemming5, Marty 
Leonard1

1. Department of Biology, Dalhousie University, Halifax, NS, Canada,  
2. Centre d’Etudes Biologiques de Chizé, CNRS-Université de La Rochelle, 
Villiers-en-Bois, France, 3. Department of Biology, Western University, 
London, ON, Canada, 4. Reproductive Physiology, Toronto Zoo, Toronto, 
ON, Canada, 5. Department of Mathematics and Statistics, Dalhousie 
University, Halifax, NS, Canada

In North America, aerial insectivores are experiencing severe 
and widespread population declines . The cause of declines 
is unknown, but may be linked to reductions in insect 
abundance and/or changes in non-breeding conditions . To 
determine the role of these possible explanations on Barn 
Swallow Hirundo rustica populations in the Maritimes (a 
region where declines are steepest), we examined whether: 
1) breeding performance was related to food availability 
(insect abundance), 2) changes in breeding phenology and/
or performance between 1962-1972 and 2006-2016 could 
have resulted in a mistiming with insect availability, and 3) 
there were carry-over effects from the non-breeding period 
to breeding . Insect abundance was not related to nestling 
survival or mass for Barn Swallows, suggesting that food 
availability may not be limiting during the breeding season . 
While Barn Swallows advanced their breeding by nine days 
since 1962-1972, there was no corresponding change in 
breeding performance, suggesting that these species are 
not experiencing a mistiming with food availability . Several 
potential indicators of non-breeding conditions (i .e ., stable 
isotopes and corticosterone in winter-molted feathers, and 
telomere dynamics), were related to spring mass, breeding 
phenology and breeding performance . Poor conditions were 
associated with lower mass, delayed breeding and lower per-
formance, suggesting that there are carry-over effects from 
the non-breeding period to breeding . Together, our findings 
indicate that population declines for Barn Swallows cannot 
be explained by insect abundance during breeding, but non-
breeding conditions may play a role in population declines .

O29.03
Carry-over effects of winter condition on the 
reproductive success of a threatened shorebird

Magali Frauendorf1, Andrew M . Allen2, Bruno J . Ens3, Henk-
Jan van der Kolk1, Kees Oosterbeek3, Eelke Jongejans2, Hans 
de Kroon2, Martijn van de Pol1

1. Netherlands Institute of Ecology, Department of Animal Ecology, 
Wageningen, Netherlands, 2. Radboud University, Department of Ani-
mal Ecology and Physiology & Experimental Plant Ecology, Nijmegen, 
Netherlands, 3. Sovon Dutch Centre for Field Ornithology, Sovon-Texel, 
Den Burg, Netherlands

Identifying the main drivers of population decline is challen-
ging in migratory species, as they can be affected at different 

stages of the annual cycle that are geographically separated . 
Furthermore, the impact of environmental drivers at over-
wintering sites may not be directly apparent due to carry-
over effects to the reproductive season . Carry-over effects 
have been described only in a limited number of species, 
because tracking migratory individuals over the annual cycle 
is challenging . Additionally, body condition is thought to be 
the state variable that mediates carry-over effects, yet studies 
have been limited to investigating body mass . Here we ex-
pand previous studies by considering a wide range of poten-
tial measures of body condition (haematocrit, buffy coat, cor-
ticosterone, bill colour) to investigate how winter condition 
influences reproductive success in Eurasian oystercatchers 
(Haematopus ostralegus) . We colour banded and measured 
the condition of 1700 individuals in the winters 2001-2017 
and used citizen science observations from both wintering 
and breeding areas over a large spatial scale . We developed a 
condition index using structural equation models and related 
the index to the reproductive success in the subsequent sea-
son . Results indicate that the used measurements comprise 
a good predictor for body condition and that it is possible to 
detect carry-over effects . Individual adults with lower body 
condition in winter showed a lower reproductive success . 
Carry-over effects play an important role in explaining the 
variation in individual performance and therefore should 
receive more attention in population models .

O29.04
Reproductive contributions of cardinals are consistent 
with a hypothesis of relaxed selection in urban 
landscapes

Amanda D . Rodewald1, Peter Arcese2

1. Cornell University, Ithaca, NY, USA, 2. University of British Columbia, 
Vancouver, BC, Canada

Theory suggests that increases in environmental heterogen-
eity should promote variation in reproductive performance 
among individuals . At the same time, we know that novel 
environments, such as urbanizing landscapes, may represent 
more benign or predictable environments due to resource 
subsidies and ecological changes . We tested the hypothesis 
that reduced environmental heterogeneity and enhanced re-
source availability in cities relax selective pressures by testing 
whether urban females vary less than rural females in their 
demographic contributions to local populations . From 2004-
2014, we monitored local population densities and annual 
reproduction of 470 female Northern Cardinals (Cardinalis 
cardinalis) at 14 forested sites across a rural-to-urban gradi-
ent in Ohio, USA . Reproductive contribution was measured 
as the difference between individual and site-averaged an-
nual reproductive output across all nesting attempts, divided 
by the annual density at each site . We show that among-
individual variation in reproductive contributions declined 
with increasing urbanization, despite similar variability in 
body condition across the rural-urban gradient . Thus, female 
cardinals that bred in urban habitats within our study area 
were more similar in their contribution to the next genera-
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tion than rural breeders, where a pattern of winners and 
losers was more evident . Within-individual variation in an-
nual reproductive contribution also declined with increasing 
urbanization, indicating that female performance was also 
more consistent among years in urban than rural landscapes . 
These findings are consistent with the hypothesis that urban-
ized environments offer more homogeneous or predictable 
conditions that may buffer individuals from environmental 
heterogeneity and relax natural selection .

O29.05
Citizen science reveals widespread supplementary 
feeding of African woolly-necked storks in suburban 
areas of KwaZulu-Natal, South Africa

Vuyisile Thabethe
University of KwaZulu-Natal, Pietermaritzburg, South Africa

African woolly-necked storks (Ciconia microscelis) depend 
on wetland habitats for foraging and nesting in natural 
environments . Recently, they have started colonizing urban 
environments in KwaZulu-Natal, South Africa, and are now 
a common sight in suburban areas in particular . There have 
been some anecdotal reports on supplementary feeding of 
this species by households in some urban areas where they 
are common . However, these reports have never been con-
firmed and therefore the extent of feeding and lack thereof is 
unknown . Using a questionnaire survey, we therefore investi-
gated the extent (if any) to which householders in urban and 
suburban areas of KwaZulu-Natal provide supplementary 
food to African woolly-necked storks . We also determined the 
feeders’ provisioning habits, and identified the motivation 
behind and attitudes toward feeding . We found that a sig-
nificant number of householders feed African woolly-necked 
storks on a daily basis throughout the year . The majority of 
respondents provided meat while others provided inappro-
priate food such as bread . Respondents were most often mo-
tivated to feed for personal pleasure . Our results showed that 
this species is successfully utilizing and exploiting anthropo-
genic food – a novel behaviour . The observations and nar-
ratives from respondents strongly suggest that the African 
woolly-necked stork is present throughout the year, contrary 
to the perception that this species is migratory during winter . 
Based on the results obtained in this study, supplementary 
feeding of African woolly-necked stork by householders is 
relatively common, widespread and established in suburban 
areas of KwaZulu-Natal, South Africa . 

O29.06
Hot nests don’t hatch: high temperatures negatively 
affect nest success in Southern Pied Babblers

Amanda Bourne1, Amanda R . Ridley2, Claire Spottiswoode1, 3, 
Susan J . Cunningham1

1. Fitzpatrick Institute for African Ornithology, CapeTown, South Africa, 
2. University of Western Australia, Perth, WA, Australia, 3. University of 
Cambridge, Cambridge, United Kingdom

High temperatures force trade-offs between essential 
behaviours (foraging, providing parental care to young) 
and behavioural thermoregulation (increasing rest, seek-
ing shade) . Such trade-offs can have measurable negative 
impacts on survival and reproductive success . Temperatures 
in excess of critical thresholds also commonly carry direct 
physiological costs for both ectothermic and endothermic 
organisms . We studied effects of temperature on breeding 
in Southern Pied Babblers Turdoides bicolor, a highly social 
arid-zone passerine that breeds cooperatively and is endemic 
to the southern African Kalahari . Nests that experienced 
average daily maximum air temperatures during incubation 
exceeding ~36 .5˚C were half as likely to hatch as those which 
experienced cooler average temperatures during incubation . 
This dramatically-increased likelihood of nest failure at high 
temperatures was associated with increased physiological 
and behavioural costs of incubation, for the breeding pair 
and their helpers . Additionally, once hatched, nestling daily 
growth rates were negatively affected by high maximum air 
temperatures on the measurement day and nestlings were 
significantly less likely to survive until fledging when average 
maximum temperatures during the nestling period exceeded 
~34˚C . Understanding the temperature thresholds above 
which nest success is measurably impacted will improve 
predictions of the effects of high and rising temperatures on 
the future of this species . 

O29.07
Effect of climate change and selection on the timing of 
breeding in multi-brooded superb fairy-wrens

Lei Lv1, 2, Yang Liu1, Andrew Cockburn2, Loeske Kruuk2

1. Sun Yat-sen University, Guangzhou, China, 2. The Australian National 
University, Canberra, ACT, Australia

Many bird species have been shown to advance the initia-
tion of breeding in response to climate warming . However, 
for multiparous species, climate factors may also affect the 
cessation of breeding and also the duration of breeding 
seasons, with potentially important consequences for fitness . 
We use 28 years of field data to investigate the links between 
climate, timing of breeding and reproductive success in the 
cooperatively breeding superb fairy-wren (Malurus cyaneus) 
in south-eastern Australia . By applying a “sliding window ap-
proach”, we found weak effects of increased rainfall prior to 
the breeding season resulting in earlier breeding, and much 
stronger effects of more rainfall and fewer heat waves (> 
29˚C) in the later breeding season resulting in later cessation 
of breeding . Overall, higher rainfall resulted in longer dur-
ation of breeding seasons . Females with earlier initiation of 
breeding produced higher numbers of independent young 
across the whole breeding season . This selection on the 
initiation of breeding in a multi-brooded species is similar to 
that observed in single-brooded species . However, in con-
trast to the effects of climate on many other passerine spe-
cies, breeding phenology was much more heavily dependent 
on precipitation than on temperature . Declines in rainfall in 
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this system may therefore have adverse effects for individual 
fitness and hence population dynamics .

O29.08
Climatic and demographic drivers of population decline 
throughout the annual cycle in a boreal, food caching 
passerine, the Grey Jay

Alex O . Sutton1, Dan Strickland2, Nikole E . Freeman1, Amy E . 
M . Newman1, D . Ryan Norris1

1. University of Guelph, Guelph, ON, Canada, 2. Algonquin Provincial 
Park, Dwight, ON, Canada

Understanding the factors that drive abundance requires 
knowledge of how demographic and environmental pro-
cesses throughout the annual cycle limit and regulate 
populations . Grey Jays (Perisoreus canadensis) are year-round 
residents of the boreal and sub-alpine forests of North Amer-
ica that rely on cached food to support over-winter survival 
and late-winter reproduction . At the southern edge of their 
range in Algonquin Provincial Park, Ontario, Grey Jays have 
declined by over 50% in the last two decades, but the causes 
of this decline are poorly understood . Using 42 years of data 
from this marked population, we developed an integrated 
population model to estimate season-specific vital rates and 
then used a path analysis to assess the influence of multiple 
climate variables directly on each vital rate and indirectly on 
population growth rate . Our results suggest that environ-
mental conditions during the fall caching period carry-over 
to influence both fecundity in the late winter and survival 
over the following summer, likely by influencing the avail-
ability of cached food . We provide evidence of the proximate 
mechanisms connecting climatic change with population 
growth and highlight the importance of linking events 
throughout the annual cycle to determine causes of decline .

O30: Physiology, Cell and Molecular 
Biology: Adaptive Programing

O30.01
The costs and benefits of maternal thyroid hormones: an 
experimental approach in two bird species.

Tom Sarraude1, 2, Bin-Yan Hsu2, Ton G . Groothuis1, Suvi 
Ruuskanen2

1. University of Groningen, Groningen, Netherlands, 2. Universitu of 
Turku, Turku, Finland

In birds, hormones deposited in eggs by the mothers (i .e . 
maternally derived hormones) can influence the progeny’s 
phenotype and hence may act as a mediator of maternal ef-
fects . Yolk steroid hormones have received most of the atten-
tion so far, despite the presence of other compounds such 
as thyroid hormones . Thyroid hormones (THs) are metabolic 
hormones known to play a key role in development, repro-
duction and metabolism in all vertebrates . In birds, inter- and 
intraspecific variation in yolk THs has been documented, but 

the significance of this variation remains to be explained . 
We conducted two experiments to better understand the 
role of maternal THs in birds . We experimentally increased, 
within natural variation, the amount of maternal THs in the 
yolk of two species . In the European Pied Flycatcher (Ficedula 
hypoleuca), TH elevation had no effect on hatching success, 
but increased growth in late nestling period . Our results also 
showed a positive association between body mass and anti-
oxidant enzyme activities in the TH-treated group, but not in 
the control group . In the Japanese Quail (Coturnix japonica), 
TH elevation increased hatching success, but reduced early 
chick growth . We also found an increase in oxidative stress 
during the first weeks of chick growth . In conclusion, our 
results provide evidence on the costs and benefits of mater-
nal thyroid hormones on fitness-related traits in offspring . 
Nevertheless, the mechanisms of transfer and action remain 
unclear and deserve more attention in the future, from both 
ecologists and endocrinologists .

O30.02
Captive house sparrows alter neophobic responses 
seasonally

L . Michael Romero, Clare Parker Fischer
Tufts University, Medford, MA, USA

Neophobia, the “fear of the new,” is a behavioral trait dis-
played by many wild animals . When an animal encounters a 
new object in its environment, it must balance the potential 
risks involved with the possibility of reward . However, there 
are often profound seasonal environmental changes, sug-
gesting that neophobic response might also vary seasonally . 
We conducted laboratory-based food-motivated neophobia 
trials in house sparrows (Passer domesticus) two weeks 
after introduction to captivity . The birds’ food dishes were 
removed overnight to presumably create an equal level of 
hunger, and thus motivation to feed, in all birds . Food dishes 
were then replaced in the morning either with or without a 
novel object and we recorded the latency to approach and 
feed from the dish . The presence of a novel object increased 
latency to feed in all five seasons tested . Birds tended to 
approach and feed more quickly in July and October than in 
March, April, and November . These results lead us to hy-
pothesize that motivation to feed is increased during times 
of high energy demand (times of the year coincident with 
chick rearing (July) and molt (October)) . However, there was 
a great deal of individual variability in approach and feed 
latencies . In conclusion, we found evidence that motivation 
to feed is a trait with underlying seasonal variation .

O30.03
Captivity causes changes in stress physiology, DNA 
damage, and antioxidant stores

Brenna Gormally, L . Michael Romero
Tufts University, Medford, MA, USA

Traditional stress physiology studies focus on the stress-
related hormone corticosterone (Cort) . While Cort has been 
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shown to change dramatically in chronic stress situations, 
these changes are not consistent across species nor life his-
tory stages . Furthermore, we have a poor understanding of 
how these changes translate to the wear-and-tear that arises 
as a result of chronic stress . In this study, our aim was to test 
whether DNA damage could be a reliable indicator of this 
transition to chronic stress . The comet assay (single cell gel 
electrophoresis) can be used to assess DNA damage in single 
cells, including nucleated avian erythrocytes . We introduced 
wild-caught male and female house sparrows (Passer domes-
ticus) to captivity, a stimulus known to elicit strong physio-
logical and behavioral changes . Biweekly blood samples 
were taken for the first 6 weeks of this captivity period 
and used to assay for baseline Cort, DNA damage, and the 
antioxidant uric acid . We found that uric acid significantly de-
creased immediately upon transference to captivity and that 
Cort became substantially elevated within 1 week . Baseline 
DNA damage from wild birds was around 40%, but peaked 
at 60% within 2 weeks of captivity . By 3 weeks, DNA damage 
had returned to pre-captivity levels . Our results show that 1) 
blood samples can be reliably used to assess changes in DNA 
damage and 2) DNA damage and Cort both suggest a similar 
time frame during which captivity is particularly challenging 
for house sparrows .

O30.04
The effects of landscape urbanization on the gut 
microbiome: An exploration into the gut of urban and 
rural white-crowned sparrows

Jennifer N . Phillips1, Mae Berlow2, Elizabeth Derryberry2

1. California Polytechnic State University, San Luis Obispo, CA, USA, 2. 
University of Tennessee, Knoxville, CA, USA

Urban habitats present new ecological and evolutionary 
challenges for animals . Noise and infrastructure often change 
behavior and community composition, with potential 
physical costs such as decreased condition . However, the 
underlying mechanisms driving these patterns are virtually 
unknown . One potential driver of condition within a species 
is the diversity of the gut microbiome . Here, we investigate 
how the urban habitat affects the gut microbiome of White-
crowned Sparrows (Zonotrichia leucophrys) using spatial 
analyses of land cover (impervious, scrub, grass, and trees) at 
the regional level and territory level in urban San Francisco, 
CA and nearby rural Point Reyes, CA . We hypothesized that 
urbanization of habitats affects gut microbial composition 
and diversity through direct effects on diet and/or indirect 
environmental effects . We measured gut microbial com-
munity diversity from 16s rRNA sequences amplified from 
cloacal swabs . We find that the urban and rural microbiomes 
are significantly different, such that the urban microbiome 
is more diverse than the rural microbiome . This relationship 
may be due to a more variable landscape in urban habitats 
as compared to rural habitats, which are mainly composed of 
native scrub . However, land cover appears to have different 
magnitude of effects on the diversity of gut microbial com-
munities in urban versus rural habitats . Changes in impervi-

ous surface (roads, trails) tend to decrease gut microbial 
diversity, but more so in rural than in urban areas . Our results 
highlight how changes in the landscape may affect the gut 
microbiome of animals in an ever-urbanizing world .

O30.05
Use of NMR-based metabolomics as a novel tool to study 
stress in wild birds

Asha Perera1, Catherine Soos1, 2, Karen Machin3

1. Department of Veterinary Pathology, Western College of Veterin-
ary Medicine, University of Saskatchewan, Saskatoon, SK, Canada, 2. 
Environment and Climate Change Canada, Saskatoon, SK, Canada, 3. 
Department of Veterinary Biomedical Sciences, Western College of Vet-
erinary Medicine, University of Saskatchewan, Saskatoon, SK, Canada

Metabolomics is a cutting-edge technique that examines 
fluctuations in small metabolite levels in biological systems . 
An important application of metabolomics is the study of 
effects of natural and anthropogenic environmental stressors 
on organisms . The vertebrate stress response functions to re-
route energy typically utilized for maintaining homeostasis, 
towards metabolic processes that provide energy available 
for immediate survival functions, thus affecting the metabol-
ome at the cellular level . While multiple studies have success-
fully applied metabolomics techniques in invertebrate and 
mammalian species, the use of this technique in birds is still 
in its infancy . Our main objective was to validate the use of 
metabolomics in evaluating effects of stress on the metabol-
ome of waterfowl . Captive Lesser Scaup (Aythya affinis) 
were implanted with either a biodegradable corticosterone 
pellet to mimic effects of chronic stress or a placebo pellet . 
H1 Nuclear Magnetic Resonance (NMR) spectroscopy was 
performed on serum samples collected during the active 
implant period . We hypothesized that metabolomics can 
be used to differentiate ducks that received exogenous 
corticosterone from placebo (control) . We found that serum 
metabolite profiles could be successfully used to differenti-
ate ducks with higher corticosterone levels from control 
individuals . To our knowledge, this is the first study that 
investigates the use of NMR-based metabolomics techniques 
to study stress responses in wild birds . Validation of the use 
of metabolomics techniques in birds will effectively allow 
us to examine impacts of large-scale anthropogenic en-
vironmental changes on stress responses of wild birds, and 
potentially identify physiological mechanisms that ultimately 
link environmental changes to fitness consequences .

O30.06
Coping with extreme: wintering Eurasian tree sparrows 
(Passer montanus) on the Qinghai-Tibet plateau exhibit 
sensitive HPA-axis in response to acute stress

Dongming Li, Yanfeng Sun, Mo Li, Yuefeng Wu
Hebei Normal University, Shijiazhuang, China

In free-living animals, the activation of the hypothalamic–pi-
tuitary–adrenal (HPA) axis to release glucocorticoids during 
acute stress can be adaptive to promote self-maintenance 
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but is energetic costly . The capricious condition hypothesis 
predicts that individuals breeding in extreme environments 
will reduce the sensitivity of HPA-axis to maximize their fit-
ness by avoiding unnecessary energy expenditure . In this 
study, we further predicted that wintering Eurasian tree spar-
rows (Passer montanus) on the Qinghai-Tibet Plateau (QTP) 
might also exhibit reduced HPA-axis sensitivity in response 
to acute stress compared with their low-altitude congeners . 
We examined the features of corticosterone (CORT) response 
and the sensitivity of HPA-axis in Eurasian tree sparrows 
across three altitudinal gradients (80 m; 1400 m; 3230 m) by 
capture stress . Our results showed: (1) there were no signifi-
cant differences in baseline and stress-induced CORT levels 
among three populations, but medium- and high-altitude 
populations exhibited significantly lower capacities of cor-
ticosterone-binding globulins (CBG), and higher free levels 
of baseline and stress-induced CORT relative to low-altitude 
ones; (2) both low- and high-altitude sparrows were sensitive 
to exogenous treatment of adrenocorticotropic hormone 
(ACTH), whereas only high-altitude ones were sensitive to 
exogenous treatment of corticotropin releasing factor and 
arginine vasotocin (CRF+AVT); (3) high-altitude sparrows 
exhibited remarkably decreased stress-induced CORT levels 
in response to exogenous dexamethasone (DEX) compared 
with low-altitude ones . Our results suggest high-altitude 
sparrows exhibit more sensitive HPA-axis responsiveness 
and stronger negative feedback during acute stress relative 
to low-altitude ones, which might enable them to maximize 
their fitness in the extreme environments of the QTP .

O30.07
How immune function shapes avian migration

Arne Hegemann
Lund University, Lund, Sweden

The immune system protects the body against harmful 
pathogens and reduces the probability of disease-related 
mortality . However, it simultaneously incurs costs in terms of 
its production, maintenance and activation . Therefore, it has 
been hypothesised that trade-offs with other behavioural 
and physiological activities make immune function a power-
ful driver of individual differences in many evolutionary 
and ecological processes, including migration . It has been 
hypothesised that migrants need to reduce immune function 
during the physiologically demanding migration seasons . 
A contrasting hypothesis proposes that migrants need to 
boost immune function because they encounter more and/
or different pathogens during migration . Either scenario will 
also have consequences for the potential spread of diseases 
by migrants . In this talk, I will summarise results from my 
recent work on different long- and short-distance migrating 
bird species that evaluates these hypotheses and sheds light 
on how immune function influences migration and stopover 
ecology . I will show how immune function differs between 
migrants and residents, how migrants adjust immune func-
tion during migration and how immune function, mimicked 
bacterial infections and natural infections with blood para-

sites influence key parameters of stopover ecology (stopover 
duration, activity patterns, departure timing) . Furthermore, 
I will present first evidence for a trade-off between immune 
function and antioxidant defences, which only becomes 
apparent during the physiological demanding migration 
seasons . The presented data will enhance our understand-
ing of the physiological mechanisms that drive migration 
and ultimately help us to better understand the ecology and 
evolution of migration as well as the spread of diseases by 
migrating animals .

O30.08
Rapid accretion of brain DHA in an altricial bird due to its 
aquatic-based maternal diet

Edwin R . Price1, Sarah K . Sirsat2, 1, Tushar S . Sirsat2, 1, Barney J . 
Venables1, Edward M . Dzialowski1

1. University of North Texas, Denton, TX, USA, 2. SUNY Potsdam, Pots-
dam, NY, USA

Docosahexaenoic acid (DHA) is an important fatty acid in 
brain phospholipids, where it can speed synaptic signaling . 
Terrestrial organisms may rely on aquatic sources of this 
fatty acid to meet physiological requirements, particularly 
for embryonic brain development . Indeed, upland altricial 
birds hatch with low brain DHA levels, perhaps due to dietary 
limitation . To determine whether aquatic-breeding altricial 
species are free of this limitation, we measured the com-
position of brain phospholipids over the course of embry-
onic and nestling development in red-winged blackbirds 
(Agelaius phoeniceus) . To test whether blackbird brains are 
responsive to fatty acid supply, we also performed a diet-
ary manipulation by feeding nestlings fish oil (high DHA) 
or sunflower oil (low DHA) daily . Finally, we measured the 
yolk fatty acid composition of freshly laid eggs and residual 
yolk of day-old hatchlings to determine whether embryonic 
blackbirds selectively absorb DHA from the yolk . Relative to 
other altricial species, red-winged blackbirds achieved high 
levels of DHA in brain phospholipids, reaching near 20% of 
brain phospholipids by the 1st day after hatching . This was 
not a result of selective DHA uptake from the yolk, but rather 
a consequence of a high proportion of DHA in the yolk (2 .5%) 
at laying . Our dietary study confirmed that nestling brains 
are sensitive to the composition of the fatty acid supply . Our 
results suggest that red-winged blackbirds may be able to 
advance cognitive development relative to other altricial spe-
cies due to their aquatic maternal diet . 
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O31: Behavior and Behavioral Ecology: 
Predators and Prey

O31.01
Perceived predation risk delays the onset of dawn 
singing in a songbird community

Peter Santema1, Mihai Valcu1, Michael Clinchy2, Liana 
Zanette2, Bart Kempenaers1

1. Max Planck Institute for Ornithology, Seewiesen, Germany, 2. West-
ern University, London, ON, Canada

The dawn song is an important sexual signal in many song-
birds and several studies have shown that earlier singing 
males have higher extra pair success . However, dawn singing 
can also attract predators and should therefore be traded off 
with the risk of predation . We carried out two experiments to 
test whether the perceived risk of predation influences the 
occurrence and timing of dawn singing in a songbird com-
munity . In the first experiment, we exposed half of a forest 
plot to predator calls throughout the early spring, while the 
other half was exposed to calls of harmless birds . We found 
that some songbird species were significantly less likely to 
sing in the predator plot and that most species started sing-
ing significantly later . To test the robustness of these results, 
we repeated the treatment in 16 independent, but smaller 
plots (8 with predator calls, 8 control plots) . Again, we found 
that for most species there was a trend towards a reduced 
likelihood and later onset of singing in the predator plots and 
this was significant for some species . Across species analyses 
showed that the overall effect was significant for both the 
likelihood of singing and timing of singing . Moreover, the 
species that showed the strongest reduction in the likelihood 
of singing also showed the strongest delay in the onset of 
singing . We conclude that songbirds are generally less likely 
to perform the dawn song under increased risk of predation 
and, if they do sing, they start singing later .

O31.02
Mobbing: a sexually selected anti-predatory behavior

Filipe C . Cunha1, 2, Kees van Oers1

1. Netherlands Institute of Ecology (NIOO-KNAW), Wageningen, Nether-
lands, 2. Wageningen University & Research, Wageningen, Netherlands

Mobbing, when a prey deliberately approaches and harasses 
a potential predator, is a widespread anti-predatory behavior 
in birds . Although its primary function is to avoid death, it 
has been suggested that males could use mobbing to signal 
their quality to potential mates . A systematic sex bias in the 
expression of this costly behavior would indicate that it is 
likely to be sexually selected . Moreover, if mobbing influ-
ences mate choice, its expression should differ depending on 
the time of year in seasonally breeding species . To investigate 
the prevalence of sex-specific asymmetry in the expression 
of mobbing behavior across birds, we used published data 
on mobbing and its variation among the sexes and seasons . 
Given that the strength of the sex bias in mobbing is likely to 

be regulated by social and ecological factors, we also identify 
the influence of social organization, parental care mode, 
reproductive traits, and mating system on sex-specific asym-
metry in mobbing behavior expression in birds . Our findings 
provide a novel hypothesis for the evolution of mobbing in 
birds, namely that males seem to use mobbing as an honest 
signal of phenotypic quality . Empirical studies are now ne-
cessary to understand the fitness consequences of mobbing 
as a costly signal .

O31.03
Kalahari tree skinks use Sociable Weavers to mitigate 
increased predation threat

Anthony M . Lowney1, Tom Flower2, Robert L . Thomson1

1. University of Cape Town, Cape Town, South Africa, 2. Simon Fraser 
University, Vancouver, BC, Canada

Alarm calls warn of an immediate threat, allowing conspecif-
ics to flee for cover . If heterospecifics can interpret this infor-
mation and act accordingly, they can benefit from this early 
warning signal . Other cues can be used to manage predation 
threats, including the presence/absence of heterospecif-
ics that share the same predator or the visual cues of 
heterospecifics fleeing for cover . Kalahari tree skinks (Trachy-
lepis spilogaster) and Pygmy Falcons are strongly associated 
with Sociable Weaver (Philetairus socius) colonies . In South-
ern Africa, Pygmy Falcons (Polihierax semitorquatus) rely on 
Sociable Weaver colonies for roosting and nesting . Kalahari 
tree skinks (Trachylepis spilogaster) are also found in greater 
numbers on trees with colonies than those without . Pygmy 
Falcons prey on both skinks and Sociable Weavers . We tested 
the hypothesis that tree skinks use Sociable Weaver cues 
to evaluate predation risk . We, therefore, tested inter-taxa 
acoustic ‘eavesdropping’, and tested if skinks used visual cues, 
too . When weavers were present at colonies, skinks were 
more visible and more likely to forage away from the tree . 
Potential predators could approach much closer to skinks 
when there were no weavers present than when weavers 
were present . Using experimental playbacks, we found that 
skinks used weaver alarm calls of approaching falcons to flee 
for cover . This shows skinks use the presence and behaviour 
of Sociable Weavers to mitigate predation threat, allowing 
them to expand a niche through a commensal relationship 
and reduce the increased predation risk of living so close to a 
predator .

O31.04
Variation in bird life-histories: telling the story from a 
mixed species flocks perspective

Jenny Munoz1, Gustavo Londoño2, Jill Jankowski1

1. University of British Columbia, Vancouver, BC, Canada, 2. ICESI Uni-
versity, Cali, Colombia

Social behavior takes diverse forms across different taxa 
and covers a broad spectrum of interactions ranging from 
short-term and dynamic to stable and highly coevolved as-
sociations . One of the most complex and interesting social 
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systems in group-living animals occurs in mixed-species bird 
flocks, in which individuals of several different species move 
and forage as a cohesive group . Recently, mixed-species bird 
flocks have been recognized as a worldwide phenomenon, 
with flocks occurring in most terrestrial habitats, compris-
ing up to half of the local species assemblage in a given 
community throughout the year, and establishing highly 
coevolved associations among members . Although ecolo-
gists have studied these flocks for at least two centuries, the 
majority of research has focused on describing basic informa-
tion on flocks’ composition, presence, and persistence across 
different tropical and temperate landscapes . Yet compara-
tively little attention has been given to mixed-species flocks 
from an eco-evolutionary perspective . In this study, we 
integrated data on mixed-species flock observations and 
breeding behavior to test the effect of flock participation 
on life-history traits variation in tropical birds . We found 
that flock participation imposed restrictions on the time 
individuals invested in nest attendance and parental care, 
with consequences on several life-history traits including 
development rates, length of the incubation/nesting periods 
and reproductive success . These generalizable patterns have 
important implications in our understanding of the variation 
in species life-history traits and fitness . Furthermore, this 
study is a first step toward exploring the eco-evolutionary 
implications of mixed-species flock formation . 

O31.05
Sensible nest defence in a cooperative breeder: helpers 
and breeders adjust their response according to threat 
and fitness benefits

Niki Teunissen, Anne Peters
Monash University, Melbourne, VIC, Australia

When testing hypotheses to explain the evolution of seem-
ingly altruistic helping behaviour, most studies only focus on 
nestling provisioning . However, helpers may assist in various 
tasks and contribute greatly to nest defence in particular, 
reducing the risk of nest predation and brood parasitism . 
Since nest defence is a high-risk behaviour, individuals are 
predicted to adjust behaviour according to the threat posed 
by the predator, and the pay-off associated with raising the 
brood . We quantified individual contribution to nest de-
fence in response to three model types representing a threat 
to the nest only (small monitor lizard, cuckoo) or a threat 
to adults and nest (raptor) in the cooperatively breeding 
purple-crowned fairy-wren, Malurus coronatus, a monogam-
ous species where helpers vary in kin-selected and direct 
helping benefits . Overall, individuals adjusted their response 
to the type of threat posed by the model . Breeders showed 
a greater investment in nest defence overall, particularly in 
response to a threat to the nest, while helpers assisted more 
when predators also pose a threat to themselves, and when 
they obtain greater benefits of helping . Thus, like nestling 
provisioning, investment in nest defence is explained by 
costs and individual benefits associated with helping .

O31.06
Costs and response to conspecific brood parasitism by 
colonial Red-breasted Mergansers (Mergus serrator)

Shawn Craik1, Rodger D . Titman2, Jean-Pierre L . Savard3, 
Mohammadi Kaouass1, Natalie Thimot2, Kyle H . Elliott2

1. Université Sainte-Anne, Church Point, NS, Canada, 2. McGill Uni-
versity, Montreal, QC, Canada, 3. Environment and Climate Change 
Canada, Québec, QC, Canada

Costs of conspecific brood parasitism (CBP) are expected to 
vary according to life history traits . For birds with precocial 
young, costs of caring for additional newly-hatched young 
can be small; however, host reproductive success may be 
affected when clutches are heavily parasitized . We examined 
costs and response to CBP by hosts in a population of coloni-
al Red-breasted Mergansers (Mergus serrator; n = 400 nests 
over 8 years) within which 30% of parasitized nests were 
enlarged considerably (≥15 eggs) . Hatching success declined 
with clutch size . Hatchability of host (52%) and parasite eggs 
(50%) was nearly identical, implying that hosts incur greater 
costs of CBP with clutch size . For a nest with ≥15 eggs, one 
or more fewer host eggs hatch relative to an unparasitized 
nest with the same number of host eggs . A nest abandon-
ment model showed that when prospects of heavy CBP are 
detected early during laying, it is advantageous for the host 
to abandon and renest . Indeed, nests receiving 2 or 6 experi-
mental eggs were more likely to be deserted than unparasit-
ized nests . Hosts did not respond to experimental parasitism 
by reducing the size of their clutch . Ducklings in the largest 
broods were as likely to remain with the hen during the first 
week of rearing as for broods with ≤5 ducklings . Our results 
suggest that costs of CBP to hosts during breeding occur 
only at the largest clutches (~30% of nests) . These findings 
provide novel insight into how frequent CBP can be main-
tained in colonial waterfowl . 

O31.07
Of mast-seeding trees, nest predators, and predator 
avoidance by female songbirds

Marc-Andre Villard1, 3, Alizee Vernouillet2, Marie-Line Fiola3

1. Université du Québec à Rimouski, Rimouski, QC, Canada, 2. Univer-
sity of Manitoba, Winnipeg, MB, Canada, 3. Université de Moncton, 
Moncton, NB, Canada

Nest predation risk has been shown to vary through time and 
space as a function of complex relationships among species 
occupying different trophic levels . In a temperate deciduous 
forest of eastern Canada, we found that a pulsed resource, 
seed production by Sugar Maple (Acer saccharum), was 
tightly linked to songbird nest survival the following year . 
Mast seeding occurred approximately every 5 yrs and it had 
a strong positive effect (with a 1-yr time lag) on activity levels 
of a seed-eating nest predator: the eastern chipmunk (Tamias 
striatus) . We hypothesized that nest-building female song-
birds would avoid areas of high chipmunk activity . Indeed, 
the nests of three focal species, Hermit Thrush (Catharus 
guttatus), Ovenbird (Seiurus aurocapilla), and Black-throated 
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Blue Warbler (Setophaga caerulescens), were located far-
ther from hotspots of chipmunk activity than expected by 
chance . Fledging success varied negatively with an index of 
chipmunk activity in the two ground-nesting species (Hermit 
Thrush and Ovenbird), whereas no relationship was found for 
the shrub nester, Black-throated Blue Warbler . Females thus 
appeared to eavesdrop on chipmunks, using cues of their 
presence to select safer nest sites . This study also provides 
evidence that mast-seeding events in sugar maple can have 
a considerable influence on the productivity of ground-
nesting passerines over very large spatial scales through the 
numerical response of seed-eating nest predators . With the 
advance of bark disease in American Beech (Fagus grandi-
folia), trophic dynamics associated with Sugar Maple seed 
rain may become increasingly prevalent in deciduous forests 
of northeastern North America .

O31.08
Repurposing brood size manipulation experiments to 
assess insect availability

Catherine Villeneuve, David J . Green
Centre for Wildlife Ecology, Department of Biological Sciences, Simon 
Fraser University, Vancouver, BC, Canada

Populations of aerial insectivores have been declining more 
than any other group of birds since the mid-1980s . One 
hypothesis suggests that declines in prey availability are re-
ducing the breeding performance of aerial insectivores . How-
ever, long-term data on insect abundance in North America 
that could directly test this idea are lacking . We evaluate 
an alternative approach to assessing temporal change in 
insect availability that takes advantage of experiments that 
manipulated brood size in the 1990’s . We repeated a brood 
size manipulation experiment conducted on Tree Swallows 
(Tachycineta bicolor) in southeast British Columbia in 1995 . If 
prey availability has decreased over the last three decades, 
we predicted that Tree Swallows would deliver less food to 
their brood and/or be less capable of increasing delivery 
rates in response to the challenge of raising an enlarged 
brood . We found that the rate of feeding visits increased with 
both natural brood size and the change in brood size, but did 
not vary between years . The boluses delivered in 2017 were, 
on average, smaller than in 1995 . Consequently, the overall 
delivery rate varied with the change in brood size but was 
lower in 2017 than in 1995 . Although the experiment was 
only conducted in one year during each period, it provides 
some evidence that aerial insect availability is declining . 
These findings also highlight the potential value of repeating 
other brood size manipulations conducted in the 1980s and 
1990s to further assess whether decreasing prey availabil-
ity can explain declines of aerial insectivores across North 
America .

O32: Behavior and Behavioral Ecology: 
Parasitsm and Disease

O32.01
Exploring the relationship between symbionts and avian 
hosts: the case of feather mites and New World warblers

Than J . Boves1, Pavel B . Klimov2, Heather C . Proctor3, Ashley P . 
Dowling4, Lizzie Diener5, Stephen B . Hager6, Jeffrey L . Larkin7, 
Douglas W . Raybuck1, Scott S . Stoleson8, Morgan C . Slevin1, 
Cameron J . Fiss7, Darin J . McNeil7, Alix E . Matthews1

1. Arkansas State University, State University, AR, USA, 2. University of 
Michigan, Ann Arbor, MI, USA, 3. University of Alberta, Edmonton, AB, 
Canada, 4. University of Arkansas, Fayetteville, AR, USA, 5. Tennessee 
River Gorge Trust, Chattanooga, TN, USA, 6. Augustana College, Rock 
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Intimate relationships between symbionts and hosts are 
ubiquitous in nature, but we often lack basic understand-
ing of the conditions and processes that influence these 
interactions . One symbiotic relationship that we know little 
about occurs between ectosymbiotic feather mites and 
their avian hosts . In this study, we explored the relationship 
between feather mites (Proctophyllodidae) and their New 
World warbler hosts (Parulidae) . Specifically, we assessed 
how mite abundance and impact of mites on hosts varies 
geographically, climactically, and ecologically; and we as-
sessed co-evolution between these two groups . To do so, we 
captured warblers that vary in their ecological affiliations at 
locations spread across their breeding range . We collected 
mites and quantified mite abundance, took morphological 
measurements, and marked individuals with unique color 
bands to allow for resight . We then modeled mite abundance 
as a function of geography, climate, and ecology; warbler 
return as a function of mite abundance (and these same fac-
tors); and assessed co-phylogenies between mites (using COI 
gene) and warblers . Across species, mite abundances varied 
by ecological affiliation, and within species by climate/geog-
raphy . Ecological affiliation also likely explains at least some 
of the co-phylogenetic patterns that we uncovered with 
host-switching occurring more often between ecologically 
aligned species . This work provides insight into the factors 
that influence the distribution, diversification, and co-evolu-
tion of feather mites with their warbler hosts, and will allow 
us to begin to predict how a changing planet may influence 
these and other symbiotic relationships .

O32.02
Avian malaria and MHC: a latitudinal perspective

Juan Rivero de Aguilar
IEB-Universidad de Chile, Santiago, Chile

Avian malaria and other haemosporidian parasites are proto-
zoans that commonly infect birds in the wild . These parasites, 
although commonly found as mild chronic infections, also 
cause detrimental effects on bird fitness . Different factors 
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have been proposed to explain the success of an individual 
to face an infection . In birds, the Major Histocompatibility 
Complex (MHC) is associated to resistance or susceptibility 
against haemosporidian parasites . Thus, having a diverse 
MHC allele repertory will be advantageous in detecting 
and eliminating the parasite . In this scenario, host MHC is 
expected to be more diverse in regions where the pressure 
from parasites is high, for example in areas closer to the 
equator . To test this prediction, I investigated individuals of 
the Rufous-collared Sparrow (Zonotrichia capensis) from dif-
ferent locations in South America: Colombia, Ecuador, Peru 
and Chile, and infections caused by Plasmodium and Haemo-
proteus parasites . As a result, both parasite species were de-
tected both in northern and southern populations but varied 
in their prevalence and distribution . I discuss the implications 
of this finding in the context of latitudinal differences among 
localities and MHC genes (FONDECYT-3170211) . 

O32.03
Immune gene variability and fitness in song sparrows 
(Melospiza melodia) of Mandarte Island, BC, Canada

Martha J . Nelson-Flower1, Ryan R . Germain3, Sabrina S . 
Taylor2, Peter Arcese1

1. University of British Columbia, Vancouver, BC, Canada, 2. Louisiana 
State University, Baton Rouge, LA, USA, 3. Cornell University, Ithaca, NY, 
USA

Variation in immune gene sequences is known to influence 
the resistance of individual animals to infectious diseases 
and parasites, as well as survival and reproductive success . 
Immune gene variation is maintained through coevolution of 
hosts and parasites, with advantages to hosts accruing via a) 
rare alleles (frequency-dependent selection) or b) the largest 
number of alleles (heterozygote advantage) . The toll-like 
receptors (TLRs) are essential to vertebrate innate immunity, 
recognizing all major microorganism classes . After recogni-
tion, TLRs activate an acute inflammatory response that is the 
first line of host defense . TLRs were only recently character-
ized in passerine birds . Here, we explore how heterozygosity 
at four TLR genes affects survival and reproductive success in 
the song sparrow (Melospiza melodia) population of Man-
darte Island, BC . We quantify gene variation using overall 
heterozygosity at functionally variable sites in TLR genes, 
investigating whether TLR heterozygosity affects individ-
ual survival or reproductive success, thereby investigating 
the existence of heterozygote advantage . Due to the high 
levels of inbreeding in this population, we also contrast TLR 
heterozygosity with inbreeding coefficient to understand 
variation in survival and reproductive success . We found that 
heterozygosity at TLR genes did not affect survival in this 
preliminary sample of 200 individuals . TLR heterozygosity 
also did not affect reproductive success . In contrast, inbreed-
ing coefficient did affect both survival and reproductive 
success in our sample . These results, combined with previous 
work showing that function at TLR sites is highly conserved, 
indicate that more diverse TLR loci are unlikely to bestow a 
heterozygote advantage on hosts .

O32.04
Do epigenetic changes play a role in defense of 
Galápagos mockingbirds against an invasive parasite?

Sabrina M . McNew1, Sarah A . Knutie2, M . T . Boquete3, Christina 
L . Richards3, Dale H . Clayton1

1. University of Utah, Salt Lake City, UT, USA, 2. University of Connecti-
cut, Storrs, CT, USA, 3. University of South Florida, Tampa, FL, USA

Phenotypic variation in a population is essential for adapta-
tion . In addition to underlying genetic variation, epigenetic 
processes - such as DNA methylation - are also a potentially 
important source of novel phenotypes . Changes in methyla-
tion can be induced by the environment and occur more 
frequently than DNA mutations . Thus, when faced with a new 
selective pressure, such as an introduced parasite, epigenetic 
modifications may be key for rapid adaptation . We studied 
the effects of a recently introduced parasitic nest fly, Phi-
lornis downsi, on Galápagos mockingbirds (Mimus parvulus) . 
Mockingbirds vary in tolerance to P. downsi: the effects of 
parasitism are severe in dry years when food is limited, but 
minor in years when environmental conditions are favorable . 
Parasitism causes changes in gene expression of nestlings, 
which may reflect both the costs of parasitism, and mechan-
isms of tolerance . To understand the regulatory framework 
underlying tolerance to P. downsi, we compared methylation 
profiles of tolerant and non-tolerant nestlings using Epi-GBS 
techniques . We discuss how these methylation differences 
may provide insight into the molecular basis of host defense .

O32.05
Effects of early host death on Philornis downsi oviposition 
behaviour in Darwin’s finch nests, Galapagos Islands

Lauren K . Common1, Jody O’Connor2, Sonia Kleindorfer1

1. Flinders University, Adelaide, SA, Australia, 2. DEWNR, Adelaide, SA, 
Australia

Fecundity selection is a critical component of fitness and a 
major driver of adaptive evolution, but has not been studied 
in novel host-parasite associations . While biological fitness is 
influenced by the interaction between mating, survival and 
fecundity (the number of offspring per reproductive event), 
most empirical research has addressed the effects of natural 
and sexual selection on individual phenotype . The hypoth-
esis of fecundity selection predicts sexual size dimorphism 
(SSD) whereby females are larger than males, because larger 
females produce more offspring . The aim of this study is to 
test the SSD hypothesis in a rapidly evolving novel host-
parasite system on the Galapagos Islands . In 1997, larvae 
of the accidentally introduced fly Philornis downsi were first 
observed in Darwin’s finch nests . Analysing our long-term 
Galapagos collection of P. downsi larvae (3000+ specimens) 
and adults (300+), we present findings on (1) changes in P. 
downsi oviposition behaviour, and (2) body size . The results 
show earlier and more synchronous oviposition by P. downsi 
in host nests across two decades of its invasion history . Host 
death occurred earlier during the nesting phase, P. downsi 
larvae pupated sooner, and pupa size decreased ~10% . Adult 
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flies sampled in 2014 showed larger body size in male versus 
female flies, which contradicts the SSD prediction . This study 
reveals rapid change in parasite life history traits shaped by 
host mortality . Specifically, there was negative fecundity 
selection on female flies (smaller pupal and body size) in the 
face of early resource termination due to early host death .

O32.06
Exploring what movements matter in a critical eco-
epidemiological situation, the case of avian cholera in 
seabirds of Amsterdam Island

Jérémy Tornos1, 3, Amandine Gamble1, Romain Bazire1, Karine 
Delord2, Hubert Gantelet3, Henri Weimerskirch2, Romain 
Garnier4, Christophe Barbraud2, Thierry Boulinier1

1. Centre d’Écologie Fonctionnelle et Évolutive (CEFE), UMR 5175 CNRS, 
Université de Montpellier, Montpellier 5, France, 2. Centre d’Etudes 
Biologiques de Chizé (CEBC), UMR 7372 CNRS, Université de La Rochelle, 
Beauvoir-sur-Niort, France, 3. Ceva Biovac Santé Animale, Beaucouzé, 
France, 4. Department of Veterinary Medicine, Disease Dynamics Unit, 
University of Cambridge, Cambridge, United Kingdom

Infectious diseases can be a threat for social animals, notably 
colonial seabirds, and the spatial ecology of these diseases 
needs to be explored . On Amsterdam Island (southern Indian 
Ocean), Pasteurella multocida, the bacteria responsible for 
avian cholera, causes recurrent mortality of albatross and 
penguin chicks . In this context, different types of movements 
of individuals, from foraging to migration and prospecting, 
could play a major role in the circulation of the infectious 
agent at different scales . With a combined study of move-
ment ecology and eco-epidemiology, we evaluated the 
potential role of different species in the dissemination of 
Pasteurella multocida . We considered potentially involved 
behavioral processes such as foraging movements of brown 
skuas and within-season prospecting movements of yellow-
nosed albatrosses . We show that the skuas spent an import-
ant time in the colonies of albatrosses and in different places 
around the island, but did not hold feeding territories . In 
addition, we found very high seroprevalence and titers of 
antibodies against Pasteurella multocida among the sampled 
individuals, suggesting that they could play an important 
role in the circulation of the infectious agent . We also show 
that yellow-nosed albatrosses in breeding failure or pre-
breeding individuals can visit different conspecific colonies 
on the island, suggesting they could also play a role in the 
spread of Pasteurella multocida among breeding patches 
of this locally abundant but threatened species . Our study 
stresses that various movements can be involved in eco-
epidemiological dynamics and multi-host/parasite systems 
and that their careful characterization is important for basic 
and applied reasons .

O32.07
Migration to arctic nesting grounds increases exposure 
to avian influenza virus

Götz Eichhorn1, Kjell Larsson2, Dennis Hasselquist3

1. Netherlands Institute of Ecology (NIOO-KNAW), Wageningen, Neth-
erlands, 2. Kalmar Maritime Academy, Linnaeus University, Kalmar, 
Sweden, 3. Department of Biology, Ecology Building, Lund University, 
Lund, Sweden

The Arctic is considered a relatively pathogen-poor environ-
ment . Most Arctic-breeding birds, however, occupy the Arctic 
only seasonally, and move through a variety of environments 
at other times . Thus, it is largely an open question whether 
Arctic migratory populations really evade pathogen-rich 
environments . Such a question is of further interest with 
respect to the spread of zoonotic diseases such as avian 
influenza viruses (AIV) . We study this problem in the barnacle 
goose Branta leucopsis, where we compare ‘disease risk’ of 
Arctic long-distance migratory, temperate short-distance 
migratory and sedentary breeding populations, all shar-
ing common wintering grounds along the North Sea . We 
investigated the prevalence of antibodies (ab) directed at AIV 
in eggs, juveniles and moulting adult geese from colonies 
along the Barents Sea, Baltic and the North Sea . We show 
that anti-AIV ab prevalence was absent in juveniles regard-
less of rearing environment; in moulting adults it was i) 
higher in females than males, ii) higher in Arctic migratory 
than temperate-sedentary geese, and iii) increased with age . 
Prevalence in eggs was also higher for migratory geese, but 
particularly high in Baltic geese breeding half-way along the 
flyway . These patterns are in contrast to overall pathogen 
pressure as indicated from total ab (IgY) concentrations, 
which were highest in eggs of sedentary,temperate breeders 
and gradually decreased with latitude . Migratory stopover 
sites are often shared with many potential hosts of AIV there-
by likely increasing the risk of contracting AIV for migratory 
barnacle geese .

O32.08
The cost of endo-parasites to maintenance, behaviour 
and reproductive success in a free-ranging seabird

Olivia Hicks1, Sarah Burthe2, Francis Daunt2, Adam Butler3, 
Mark Newell2, Motohiro Ito4, Katsufumi Sato4, Jonathan 
Green1

1. University of Liverpool, Liverpool, United Kingdom, 2. Centre for Ecol-
ogy and Hydrology, Edinburgh, United Kingdom, 3. Biomathematics 
and Statistics Scotland, Edinburgh, United Kingdom, 4. Tokyo Univer-
sity, Tokyo, Japan

Parasites are ubiquitous and have major fitness conse-
quences for their hosts . Often effects are sub-lethal, making 
it hard to quantify these costs to individuals . However, ignor-
ing these effects reduces our understanding of the host’s 
ecology, as we know that parasites can impact a large array 
of fitness-related traits . Using an energetics approach, we 
are able to understand the trade-off between investment of 
energy in an immune response and that invested in activity 
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required for reproduction such as foraging for provisioning 
chicks .
Here, we use a wild population to demonstrate the measur-
able cost of intestinal parasites on reproductive success . We 
find that the number of fledglings successfully raised by fe-
male European shags (Phalacrocorax aristotelis) is negatively 
related to parasite burden . By way of mechanism we found 
an increase in resting metabolic rate with higher parasite 
burdens and an increase in the cost of flight behaviour with 
parasite load . Individuals with higher costs of flight spend a 
smaller proportion of their time-budget in flight presumably 
due to increased flight costs and maintenance costs associ-
ated with higher parasite loads . However we see no effect of 
parasitism on daily energy expenditure, suggesting a fixed 
or optimal energy ceiling and the need to balance increased 
costs with reduced activity in this species . This work provides 
evidence of the fitness consequences of natural parasite 
loads to a free-living population of birds which is likely to be 
important for better understanding of future avian popula-
tion trajectories in changing climates .

O33: Conservation: Protecting 
Threatened Species

O33.01
Responses of migratory shorebirds to severe food decline 
at stopover site

Shou-Dong Zhang1, 2, Zhijun Ma1, Chi-Yeung Choi3, He-Bo 
Peng2, 4, David S . Melville5, Mianjuan Ke1, Qingquan Bai6, Ying-
Chi Chan2, 4, Jan A . van Gils2, 4, Theunis Piersma2, 4

1. Ministry of Education Key Laboratory for Biodiversity Science and 
Ecological Engineering, Coastal Ecosystems Research Station of the 
Yangtze River Estuary, and Shanghai Institute of Eco-Chongming 
(SIEC), Fudan University, Shanghai, China, 2. Department of Coastal 
Systems and Utrecht University, NIOZ Royal Netherlands Institute for 
Sea Research, Texel, Netherlands, 3. School of Biological Sciences, 
University of Queensland, Brisbane, QLD, Australia, 4. Conservation 
Ecology Group, Groningen Institute for Evolutionary Life Sciences, Uni-
versity of Groningen, Groningen, Netherlands, 5. 1261 Dovedale Road, 
RD2 Wakefield, Nelson, New Zealand, 6. Forestry Bureau of Dandong, 
Dandong, China

Food shortage impacts birds in various ways . Stopover sites 
with abundant food are critical for maintaining the linkage 
between breeding and nonbreeding grounds . It’s still unclear 
how birds adjust their behaviour, morphology, and physiol-
ogy to respond to severe food decline at stopover sites . We 
studied the behavioural and physiomorphic adjustments of 
long-distance migrating Great Knots (Calidris tenuirostris) in 
response to severe declines in food abundance and quality 
at the Yalu Jang coastal wetland in the northern Yellow Sea . 
From 2011 to 2017 the densities of relatively soft-shelled 
molluscs, the main food of Great Knots, declined 15-fold . 
Great Knots shifted food composition from the soft-shelled 
bivalves in 2011-2012 to hard-shelled molluscs in 2016-2017 . 
Crushing the mollusc in the gizzard requires a 3 to 11-fold 

increase in break force, which was generated by increasing 
gizzard size (15%) between the two periods . The unbreak-
able parts of prey were excreted by regurgitation, rather than 
defecation . Despite an 85% reduction in intake rate, the body 
mass gains of the sampled staging individuals showed no 
significant difference between these years . By these physio-
morphic and behavioural adjustments, Great Knots partly 
buffered the disadvantageous effects of dramatic declines in 
food quality and quantity . However, to maintain the required 
daily fuel intake, the remaining Great Knots have had to ex-
tend foraging time and invest more in digestive organs . This 
study exhibits both the response space in nature and the 
extent to which adjustments lead to appropriate perform-
ance effects .

O33.02
Optimizing conservation of migratory species over their 
full annual cycle in the Western Hemisphere

Richard Schuster2, Scott Wilson1, Amanda D . Rodewald3, Peter 
Arcese4, Daniel Fink3, Tom Auer3, Joseph R . Bennett2

1. Environment and Climate Change Canada, Ottawa, ON, Canada, 2. 
Carleton University, Ottawa, ON, Canada, 3. Cornell Lab of Ornithol-
ogy, Ithaca, NY, USA, 4. University of British Columbia, Vancouver, BC, 
Canada

Strategic conservation of migratory species requires that 
we identify critical habitats across large spatiotemporal 
scales and geopolitical boundaries, but efforts are usually 
constrained by limited data on distribution and habitat use 
across the annual cycle . We developed a new approach to 
hemispheric planning, using spatiotemporally explicit spe-
cies abundance models to prioritize land needed to conserve 
migrants across the annual cycle . Guided by the Convention 
on Biological Diversity (CBD), we created area optimized 
plans to conserve 17% of the global populations of 108 spe-
cies of Neotropical migratory birds across the Western Hemi-
sphere . We evaluated the efficiency of full annual cycle plans 
by comparing their performance to single-season plans, and 
we compared scenarios that incorporated human-dominated 
landscapes (land sharing) to those that avoided areas with 
a high human footprint index (land sparing) . Annual cycle 
plans were more efficient than single-season plans and re-
duced the area needed to meet the CBD target by up to 43% . 
A land-sparing approach required 80% more area than land-
sharing when planning over the annual cycle, and 42% more 
area than land-sharing when planning over single seasons . 
Land-sparing and sharing solutions also varied geographic-
ally and by ecosystem type with land-sparing approaches 
selecting larger areas of needle-leaved forest in boreal and 
mountainous zones of western Canada, and more broad-
leaved evergreen forest in the eastern Andes and western 
Amazon basin . Our results emphasize how citizen science 
data and advanced prioritization tools can be combined to 
achieve efficiencies in area-based plans spanning multiple 
seasons and jurisdictions .
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O33.03
Revision of the East Asian-Australasian Flyway 
population estimates for 37 listed migratory shorebird 
species

Birgita Hansen1, 3, Danny Rogers2, Doug Watkins3, Dan Weller4, 
Robert Clemens5, Richard Fuller5

1. Federation University Australia, Mt Helen, VIC, Australia, 2. Arthur 
Rylah Institute for Environmental Research, Melbourne, VIC, Australia, 
3. Australasian Wader Studies Group, Canberra, ACT, Australia, 4. Bird-
Life Australia, Melbourne, VIC, Australia, 5. University of Queensland, St 
Lucia, QLD, Australia

Migratory shorebirds in the East Asian-Australasian Flyway 
(EAAF) are declining rapidly . Protection of shorebird habitat 
across the region is critical for achieving effective shorebird 
conservation . The key legislative mechanism for protecting 
shorebird habitat in Australia is the Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act), which is 
triggered when proposed actions, such as developments, 
are likely to have a significant impact on important habitat 
for migratory shorebirds . A site is considered important if it 
supports 1% (international importance) or 0 .1% (national 
importance) of the total flyway population of a species . 
Therefore, frequent revisions of the flyway population esti-
mates are needed to ensure important habitat is correctly 
identified, particularly given the widespread population 
declines in the EAAF . We present an update of the popula-
tion estimates for the 37 species of migratory shorebird that 
regularly visit Australia, listed under the EPBC Act . We col-
lated shorebird counts from the last 10 years from Australia 
(BirdLife Australia), New Zealand (Ornithological Society 
of New Zealand) and 16 countries in Asia (Asian Waterbird 
Census) . We tailored our analytical approach for each species, 
and according to data availability . Many of our population 
estimates were higher than previous figures, because of in-
creased count coverage, estimation of shorebird numbers in 
unsurveyed areas, and estimation based on breeding range 
size for non-coastal species . Nevertheless, ongoing popula-
tion declines swamped this effect in some species, the cur-
rent flyway population estimates now being even lower than 
previous assessments . We urge the protection of all remain-
ing important habitat for shorebirds in the EAAF .

O33.04
Large gaps in habitat protection may contribute to the 
high percentage of threatened species in the East Asian-
Australasian Flyway (EAAF)

Jialin Lei1, Yifei Jia1, Qing Zeng1, Aojie Zuo1, Guangchun Lei1, 
Li Wen2

1. Beijing Forestry University, Beijing, China, 2. NSW Office of Environ-
ment and Heritage, Sydney, NSW, Australia

On a flyway scale, the East Asian-Australasian Flyway (EAAF) 
has the highest proportion of threatened migratory water-
birds (19%), and the stopover ecology of migratory water-
birds in East Asia is severely under-studied . The knowledge 
gaps on the intensity, timing and duration of stopover site 
usages prevent the development of effective and full annual 

cycle conservation strategies for migratory waterbirds in 
the EAAF . We obtained a total of 33;493 relocation fixes and 
33 completed spring migratory paths of five geese species 
using satellite tracking devices . We determined 114 patches 
(with a total area of 2,192,823 ha) as the key stopover sites 
along migration routes based on the BRB model . Among all 
the stopover sites, croplands are the largest land-use type, 
followed by wetlands and natural grassland (62 .94%, 17 .86% 
and 15 .48% for cropland, wetland and grassland, respect-
ively) . These findings suggest the various migration behav-
iors between species, individuals and years, and gave strong 
evidence that geese intensively used the croplands as their 
stopover sites to supplement their body reserve . We further 
identify conservation gaps by overlapping the stopover sites 
with the World Database on Protected Area (WDPA), and 
found that only 15 .63% (or 342,757 ha) of the stopover sites 
are covered by protected area, and that expanding the cur-
rent protection network is critical for conserving the migra-
tion connectivity . Our findings fulfill some key knowledge 
gaps within the EAAF and allow the quantitative measure of 
migratory connectivity, thus enabling an integrative conserv-
ation strategy for migratory waterbirds in the EAAF .

O33.05
Identification of critical habitat for wide-ranging 
migratory birds: a conceptual model toward achieving 
self-sustaining populations

Francisco V . Denes1, Nicole K . Barker1, Andrew D . Crosby7, 
Samuel Haché2, Péter Sólymos7, Diana Stralberg1, Alana 
Westwood6, Kathy St-Laurent3, Erin Bayne7, Steven G . 
Cumming4, Samantha J . Song5, Fiona K . Schmiegelow1

1. University of Alberta, Renewable Resources Department, Edmonton, 
AB, Canada, 2. Environment and Climate Change Canada, Yellowknife, 
NW, Canada, 3. Environment and Climate Change Canada, St. John’s, 
NB, Canada, 4. Université Laval, Québec, QC, Canada, 5. Canadian 
Wildlife Service, Environment and Climate Change Canada, Edmonton, 
AB, Canada, 6. Yellowstone to Yukon Conservation Initiative, Canmore, 
AB, Canada, 7. University of Alberta, Department of Biological Sciences, 
Edmonton, AB, Canada

In the boreal region of North America, identifying critical 
habitat (CH) to support recovery of wide-ranging, neotrop-
ical migratory birds is fraught with challenges . These include 
the biome’s inherent dynamics, data deficiencies, and the 
potential large contribution of non-breeding habitat loss and 
degradation to species’ declines . We present a conceptual 
model that integrates abundance and landscape simulation 
modelling to identify regional populations and estimate 
current and future population size and trend, while account-
ing for dynamic habitat conditions . These results are used to 
quantify the likelihood of regional population persistence, 
and to identify regional habitat thresholds to support self-
sustaining populations . Using bird count data from the Bor-
eal Avian Modelling Project, we apply the conceptual model 
to support CH identification for Canada Warblers (Cardelina 
canadensis) across Canada and, as a regional case study, in 
the Moose Cree First Nation Homelands in Ontario .
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O33.06
The importance of conservation measures for pied 
flycatchers breeding in the boreal landscape dominated 
by forest management

Toni Laaksonen1, 2, Daniele D . Baroni2, Aleksi Lehikoinen3, Vesa 
Selonen2

1. Natural Resources Institute Finland, Turku, Finland, 2. University of 
Turku, Turku, Finland, 3. University of Helsinki, Helsinki, Finland

It is known that the number of available cavities is often lim-
iting the abundance of secondary hole-nesting animals . The 
great majority of population studies of hole-nesting birds 
are however conducted in nest box populations in relatively 
small areas, and we tend to have a poor idea of how severe 
the limitation is at the landscape scale . This is particularly 
the case in the heavily managed boreal forests of northern 
Europe, from which we have a limited understanding of even 
how many cavities there are for the whole community of 
hole-nesters . Here, we will address the following questions: 
1) how many natural cavities suitable for secondary hole-
nesting birds there are in the forest-dominated landscape of 
Finland; 2) how many of them may be available for the pied 
flycatcher, an obligate hole-nesting bird that is a long-dis-
tance migrant and the last to arrive at the scene; and 3) what 
is the importance of different conservation measures for 
this species . We will address these questions by using data 
from surveys searching for natural cavities in SW Finland, 
supplemented with line transect and various nest box data 
including a citizen science campaign . The results are useful 
in putting the ecological and behavioral studies of nest-hole 
breeding birds into a context outside the restricted study 
sites and in considering the state of the managed forests for 
the hole-nesting community .

O33.07
African Bird Atlas: critical for the conservation of 
migration between Eurasia and Africa

Leslie G . Underhill
University of Cape Town, Rondebosch, South Africa

The African Bird Atlas was launched in Jos, Nigeria, in Nov-
ember 2017 . It is an African solution to the need to monitor 
terrestrial species in Africa . The protocol was developed in 
South Africa, and implemented from 2007 onwards, grad-
ually being adopted in other countries in southern Africa . In 
Kenya and Nigeria the same protocol is used, and this has 
proved its effectiveness in East Africa and West Africa . It is 
gradually being used in other countries as well . Unlike in 
Europe, fieldwork is conducted throughout the year, so that 
the timing of migration and its changes can be detected, 
and the presentation provides examples of this . The proto-
col uses a five-minute grid, generating “pentads” which are 
9-km squares . Experience has demonstrated that citizen 
scientists can make a fairly comprehensive list in a pentad 
in a few hours; two hours is the minimum time period for a 
“full-protocol” checklist . Throughout the continent, the grid 
system has proved intensely motivating to the citizen scien-

tists who collect the data because it provides a continuous 
incentive to improve the coverage statistics . The presenta-
tion demonstrates the value of the protocol in monitoring 
the longest-distance migrants from Eurasia to South Africa; 
the origin of many of these migrants is the former Soviet 
Union . Many of the terrestrial migrants to South Africa have 
increased in range and abundance, and this is attributed to 
bush encroachment in the south, and the collapse of the col-
lective farming practices in the north, which has resulted in 
arable lands becoming shrub-filled .

O33.08
Extinction risks of Malagasy forest-dwelling bird species 
under anthropogenic deforestation

Marie Jeanne Raherilalao1, 2, Clarck Rabenandrasana1, Steven 
M . Goodman1

1. Association Vahatra, Antananarivo, Madagascar, 2. Mention 
Zoology and Animal Biodiversity, Faculty of Sciences, University of 
Antananarivo, Antananarivo, Madagascar

Madagascar has an avifauna with notably high levels of 
endemism, which is under extensive human pressure, par-
ticularly with respect to the loss of natural habitats including 
forested ecosystems . Of the 210 extant breeding bird spe-
cies on the island, a large percentage of terrestrial avifauna 
depend on these ecosystems, and 16 forest-dwelling species 
have an IUCN status of, at best, vulnerable . Despite birds 
being among the island’s best-studied animal groups, little 
is known about their resilience to habitat degradation . Our 
objective was to provide information on the current status 
of these 16 species and their habitats . Based on the analysis 
of forest cover trends over the past 20 years and data on bird 
distribution collected over the last 25 years, we examined the 
distribution of the 16 species within the island’s protected 
area network . Our principal intent was to identify species 
that may need urgent conservation action . The study re-
vealed that all 16 species occurred within existing protected 
areas, where the annual rate of deforestation between 1996 
and 2016 was 0 .55%, although it is more pronounced during 
the last 10 years, particularly in dry forests . This factor alone 
increases species vulnerability and the local risk of extirpa-
tion of sensitive species . Given the ever increasing anthropo-
genic pressures of the last two decades, it is necessary to 
follow the evolution of forest-cover within protected areas 
and install viable conservation programs .
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O34: Conservation: Human Attitudes to 
Conservation

O34.01
Tackling the Southeast Asian songbird trade crisis 
through a united effort

Jessica Lee1, Chris Shepherd2, Serene Chng3

1. Wildlife Reserves Singapore, Singapore, Singapore, 2. MONITOR, Big 
Lake, BC, Canada, 3. TRAFFIC Southeast Asia, Kelana Jaya, Malaysia

Songbird-keeping is firmly entrenched in Southeast Asian 
culture and tradition . The region is an enormous hub for 
domestic and international bird trade - involving hundreds of 
species and millions of birds . Capture for the songbird trade 
is recognised as the greatest threat to an ever-growing list 
of species in Southeast Asia, with many perilously close to 
extinction . This has been dubbed the Asian Songbird Trade 
Crisis . There is need for enhanced regulation, monitoring and 
enforcement efforts to tackle the illicit trade in bird markets 
and organized trade networks . The lack of current trade in-
formation and status of wild populations are major obstacles 
in the way of developing effective conservation strategies . In 
response to this, an alliance of organisations and individuals 
from various disciplines came together to form the Songbird 
Trade Working Group, to address this crisis with the key aim 
of raising the awareness of the songbird trade and enhance 
conservation efforts for threatened bird species . This led to 
the formation of an interdisciplinary IUCN-SCC Specialist 
Group dedicated to tackling the trade, and the production 
of the Asian Songbird Conservation Strategy outlining the 
twenty-eight priority bird species and four major themes as 
identified by the working group during Southeast Asia’s first 
and second Songbird Crisis Summits . This presentation illus-
trates the urgent need to tackle this illegal and unsustainable 
trade, and the actions underway by the Asian Songbird Trade 
Specialist Group .

O34.02
Impacts of shipping traffic on the spatial and temporal 
distribution of Red-throated Loons (Gavia stellata) in the 
German North Sea

Claudia Burger1, Alexander Schubert1, Birgit Kleinschmidt5, 
Stefan Heinänen2, Monika Dorsch1, Ramūnas Žydelis3, Julius 
Morkūnas4, Petra Quillfeldt5, Georg Nehls1

1. Bioconsult SH GmbH & Co. KG, Husum, Germany, 2. DHI, Hørsholm 
2970, Denmark, 3. Ornitela, LT-03228 Vilnius, Lithuania, 4. Klaipeda 
University, Klaipėda 92294, Lithuania, 5. Department of Animal Ecol-
ogy and Systematics, Justus Liebig University Giessen, Giessen 35392, 
Germany

Shipping is the dominant anthropogenic activity in marine 
waters . Red-throated Loons (Gavia stellata) wintering in 
European offshore areas are amongst the most sensitive spe-
cies to anthropogenic disturbance, but detailed information 
on the spatial and temporal response towards ships is still 
scarce . Here, we aimed to quantify the temporal and spatial 

scale of the displacement effect depending on parameters 
like vessel type, speed and traffic volume . Previous analyses 
showed that Red-throated Loons have large home ranges 
during their stay in the German North Sea and travel on aver-
age > 10 km per day . We thus investigated whether these 
movements are linked to the number of ships that birds 
encounter during a day . Data on Red-throated Loon distribu-
tion were obtained by four digital aerial surveys in the Ger-
man North Sea during spring 2016 and 2017 . Furthermore, 
movement data of satellite-tracked individuals was available . 
Shipping data using the automatic identification system of 
ships (AIS) was obtained for the same area and time period . 
This unique dataset allowed us for the first time to analyze 
the impacts of shipping on Red-throated Loons in detail . As 
expected, the presence of Red-throated Loons was strongly 
negatively related to the presence of ships . Interestingly, AIS-
data revealed displacement effects lasting up to four hours 
after the passage of a ship . Detailed responses are discussed 
in the context of fitness consequences and species conserva-
tion . This study highlights the importance of taking shipping 
traffic into account when investigating the distribution and 
behavior of sensitive species in the marine environment .

O34.03
Ethno-Ornithology in the classroom: student natural 
history knowledge and the significance of birds

Andrew G . Gosler1, 3, Stephen M . Tilling2

1. Edward Grey Institute, Oxford University, OXFORD, United Kingdom, 
2. Field Studies Council, Preston Montford, United Kingdom, 3. Institute 
of Human Sciences, OXFORD, United Kingdom

While conservationists’ concerns grow over the increasing 
number of studies reporting an intergenerational decline in 
natural history knowledge, even in indigenous communities, 
few quantitative studies exist of post-industrial societies . 
In particular, data are scarce on: a) knowledge loss across 
generations; b) modes of knowledge transmission; the 
importance of c) context, and d) specific taxa, for knowledge 
acquisition . We report a study of natural history knowledge 
of 237 UK-born first-year undergraduates participating in a 
week-long residential biology field-course at Oxford Univer-
sity, UK . On the course students study a different taxonomic 
group or habitat each day . Students in 2013 and 2014 filled 
out a free-listing questionnaire on the wild flora and fauna 
of the British Isles in class prior to the field-course . This asked 
for the specific common/vernacular names of five birds, five 
trees, five butterflies, five mammals and five wild flowers . 
In 2015 this was completed on the course after each ‘bird 
day’ . Metadata on knowledge sources were also obtained . 
In 2013/14 while 95% of students could give five names of 
birds, only 53 .2% gave correct names to species, while only 
12 .8% could name five butterflies and 17 .4% could name 
none . Knowledge of all taxa was strongly predicted by 
knowledge of birds and by the salience of bird names given . 
The most significant predictors of knowledge were family 
influences and self-motivation rather than teachers . Urban/
rural residency had a weak significant effect . Evidence of the 
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importance of context is given: a single day’s field-based 
teaching birds improved knowledge of all taxa significantly .

O34.04
The Great Lakes Marsh Monitoring Program: a successful 
formula for effective conservation

Doug Tozer
Bird Studies Canada, Port Rowan, ON, Canada

I will overview Bird Studies Canada’s strategic approach for 
using Great Lakes Marsh Monitoring Program data to achieve 
effective conservation outcomes . Topics explored will include 
science products to communicate results to key audiences 
such as academics, decision makers, and the public, as well 
as case examples of effective uptake of these products, such 
as inclusion in the State of the Great Lakes Report required 
under the Canada-US Great Lakes Water Quality Agree-
ment, in status reports by the Committee on the Status of 
Endangered Wildlife in Canada and subsequently Canada’s 
Species at Risk Act, and prioritization of habitat areas for land 
acquisition to achieve all-bird conservation by the Eastern 
Habitat Joint Venture under the North American Waterfowl 
Management Plan . The overview will include challenges, 
solutions, and lessons learned in using data from this import-
ant, long-term, and very successful citizen science program 
for achieving effective conservation outcomes .

O34.05
Culture-based conservation of threatened tropical birds: 
the case for the Philippine Eagle (Pithecophaga jefferyi) 
Conservation Program

Jayson C . Ibanez2, Dennis I . Salvador1

1. Philippine Eagle Foundation, Davao City, Philippines, 2. University of 
the Philippines in Mindanao, Davao City, Philippines

The Philippines has 256 endemic birds, and its IUCN “critic-
ally endangered” national bird, the Philippine Eagle (Pith-
ecophaga jefferyi), exemplifies the extreme imperiled state 
that its 151 nationally “threatened” bird species could pot-
entially face . The habitats of the Philippine eagle and many 
Philippine forest birds overlap with Indigenous ancestral 
domains . Indigenous ownership and ancestral land self-gov-
ernance are mandated by the country’s Indigenous Peoples 
Rights Act . The law also mandates Indigenous communities 
to “preserve, restore and maintain a balanced ecology within 
ancestral domains” . Using a “Culture-based Conservation” 
approach, we helped combine Indigenous ecological know-
ledge with scientific tools and techniques in the Indigenous 
people’s fulfillment of this mandate . We review six-years of 
work with five Indigenous groups to test this conservation 
framework, which resulted to clear biodiversity conservation, 
economic and cultural outcomes for Indigenous commun-
ities . We assisted Indigenous partners to articulate and codify 
their biodiversity conservation and sustainable develop-
ment aspirations using local philosophies and belief systems . 
Next, we helped them tap into their traditional institutions 
to enforce species, habitat and natural resource policies and 

management . To put in place deterrents against biodiversity 
losses and develop a pool of Indigenous (citizen) scientists, 
we helped train, deputize, and employ local forest guards 
who enforce national and customary laws on resources uses, 
as well as monitor species and threats . Over 60,000 ha of 
forest territories by seven eagle pairs is under various forms 
of Indigenous and community conserved areas . Our culture-
based conservation approach appeared promising in tropical 
habitats where people are integral part of forest landscapes . 

O34.06
Comparative analyses of relative risk of bird-building 
collisions among species using multiple pre-existing 
citizen science data of abundance

K S . Nichols1, Tania Homayoun2, Joanna Eckles3, Robert B . 
Blair4

1. University of Minnesota, University of St. Thomas, Saint Paul, MN, 
USA, 2. Texas Parks and Wildlife, Austin, TX, USA, 3. Joanna Eckles Con-
sulting, Saint Paul, MN, USA, 4. Department of Fisheries, Wildlife, and 
Conservation Biology, University of Minnesota, Saint Paul, MN, USA

Collisions with buildings are the second largest source of 
direct mortality for birds in North America . While much of the 
bird-building collisions research focuses on the role of build-
ing and landscape factors, our research focuses on identify-
ing which bird traits make them more or less likely to collide 
with buildings . Using bird-building collision data collected 
by citizen scientists in Minneapolis and St Paul, MN, USA and 
relative abundance of fall- and spring-migrating species in 
the Twin Cities from four citizen science programs, we mod-
eled which species experience higher or lower collisions than 
expected given their relative abundances as measured by the 
different sources of data . Our analysis considered collision 
risk at multiple taxonomic levels as well as migration and 
foraging behavior . We compared the model results to each 
source of abundance data . Local banding and point count 
measures of relative abundance were most similar, while 
eBird and BBS data were more dissimilar and more inten-
sive to process prior to analysis . All models showed broadly 
similar results; family, genus, and species classifications show 
correlation with collision risk after accounting for relative 
abundance, as does the timing of migration . Our analysis 
suggests that many different citizen science sources of data 
measuring local abundance of species can serve in analyses 
of collision risk . Current understanding of species collision 
risk is spatially restricted, but pre-existing citizen science data 
could allow for analyses in any location with bird-building 
collision data; improving our understanding of which birds 
are most in need of protection from bird-building collisions .

O34.07
Can revival of shamanistic beliefs help bird conservation 
in Siberian wilderness?

Eugene Potapov1, Arkadiy Isayev2, Nikita G . Solomonov2

1. Bryn Athyn College, Bryn Athyn, PA, USA, 2. Institute for Biological 
Problems of Cryolithozone, Yakutsk, Russia
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Pre-Christian beliefs of indigenous Siberian people incorpor-
ated a variety of cult birds, which were either taboo, totem 
or divine objects . The species included raven, eagles, loons 
and the majority of large white birds . The species were either 
used as helpers in shamanistic rituals, or represented local or 
universal gods . The interpretation of birds’ behavior by sha-
mans showed ultimate knowledge of the bird biology . Eagle 
played the central role in the traditional beliefs of the Yaku-
tian people . It was considered to be responsible for spring 
revival of Nature . It also produced eggs from which shamans 
hatched . In Yakutia, like everywhere in Siberia, these beliefs 
were contested first by Christian missionaries and later by the 
Soviet anti-religious establishments, but nonetheless have 
survived . In past decades, there was a marked revival of sha-
manistic beliefs as part of Yakutian identity . In a study area 
in the Lena River valley monitored since 1960s, we recently 
observed the first breeding attempts of Golden Eagles in or 
close to anthropogenically affected landscapes . We consider 
this revival of the eagles resulting in a better attitude of the 
local people towards the birds that belong to the pantheon 
of local gods and spirits . We discuss the role of various bird 
species in the spiritual world of indigenous people of Siberia, 
and possible ways to use the beliefs for conservation with 
special attention to all-white birds, such as Siberian Crane 
and swans . Potentially, traditional beliefs might help conserv-
ation of several bird species in the vast Yakutian territory .

O34.08
Use of birds in traditional medicine in northern Nigeria

Yahkat Barshep
A. P. Leventis Ornithological Research Institute, Jos East, Nigeria

The use of birds is an important component of traditional 
medicine in Nigeria and traditional use may, at least partly, 
be responsible for the decline of some species . Using local 
informants at 34 markets in northern Nigeria, information 
on the extent of the trade in birds for traditional medicine 
was gathered through semi-structured questionnaires and 
informal interviews . In total 244 buyers and 34 sellers were 
interviewed, and information on bird species bought or sold, 
what birds or bird derived parts were used to treat what 
ailment, sales volume, and cost of each part was gathered . 
24 species of birds were recorded, four of which are classi-
fied as either vulnerable or endangered by the IUCN . The 
species that fetched the highest prices were Hooded Vulture 
Necrosyrtes monachus ($54-$77), White-backed Vulture Gyps 
africanus ($59), unidentified eagle species ($42-$48), and 
Abdim Stork Ciconia abdimii ($14) . Birds parts were used as 
cures for various ailments, clairvoyant powers, protection 
charms, increased intelligence, increased male potency and 
fertility in general, and marriage stability . The trado-medi-
cinal practitioners have reported a decline in the availability 
of some species such as the vultures and eagles by up to 
90% (subjective assessment) over the past 10 years . Because 
trado-medicinal practice in northern Nigeria is guided by 
Islamic doctrines which forbids wasteful practices, there is an 

opportunity to develop environmental sustainable programs 
along the lines of religious beliefs and practices

O35: Evolution: Evolution and 
Speciation

O35.01
Non-uniform diversification dynamics of the New World 
oscine avifauna

Tyler S . Imfeld1, 2, Keith Barker1, 2

1. University of Minnesota, Saint Paul, MN, USA, 2. Bell Museum of 
Natural History, Saint Paul, MN, USA

Comparing the variation of species richness and morpho-
logical diversity observed in closely related groups can lend 
insight into the underlying drivers of divergent evolutionary 
processes . Oscine songbirds (Passeriformes: Passeri) have 
independently dispersed from the Old into the New World 
over 40 times, and 27 of these dispersals have resulted in in 
situ speciation . Age and species diversity vary among these 
lineages by orders of magnitude, but the morphological 
diversity within and among these lineages has never been 
explicitly examined, nor has any study sought to explain why 
diversity varies so much among New World oscines . In this 
study, we quantified morphological diversity of more than 
27 New World oscine lineages and addressed alternative 
hypotheses to explain their heterogeneous diversification . 
We measured ten morphological characters, known to be 
ecologically relevant in songbirds, from nearly 4,000 museum 
specimens representing 1,400 species . In combination with a 
phylogeny of all birds, we analyzed morphospace occupancy 
of these lineages as a function of clade age and species 
diversity . We recover the natural log of species richness as 
the strongest predictor of morphological diversity; crown 
and root age had weaker and less-significant explanatory 
power and speciation rates performed very poorly . Notably, 
Emberizoidea is the most species-rich oscine lineage and 
occupies nearly the entirety of oscine morphospace in the 
New World . Its diversity is inconsistent with uniform diversifi-
cation of New World oscines, and thus represents a case of a 
hemisphere-wide adaptive radiation .

O35.02
Widespread divergence in plumage, biochemical, vocal 
and genetic traits in a group of woodpeckers (Dinopium 
flamebacks) across tropical Asia

Saminda P . Fernando1, 2, Shyanika Lasanthi3, Rashika W . 
Ranasinghe1, 4, Sampath S . Seneviratne1

1. Avian Evolution Node, Department of Zoology & Environment 
Sciences, University of Colombo, Colombo 03, Sri Lanka, 2. Depart-
ment of Zoology, Open University Of Sri Lanka, Nawala, Sri Lanka, 3. 
Bioinformatics Programme, Department of Plant Sciences, University 
of Colombo, Colombo 03, Sri Lanka, 4. Sri Lanka Wildlife Conservation 
Society, Pussellayaya, Handungamuwa, Sri Lanka
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Forces of selection and drift are intense when birds spread 
across a continent and to nearby islands, which lead to diver-
gence and eventual reproductive isolation . We studied the 
patterns of divergence in multiple levels of a group of wood-
peckers found across Asia known as Dinopium flamebacks, 
in the light of how isolation, local adaptation, mate choice 
and hybridization shape divergence . In the wild and mu-
seum specimens collected across their range, we examined 
morphometric, plumage, pigment biochemistry, acoustic 
and genetic variation along the geographic and climatic gra-
dients using NGS RAD-seq, haplotype mapping, phylogen-
etics, reflectance spectrometry, ATR-FTIR spectrometry, HPLC 
and field playbacks . Phenotype, pigment biochemistry and 
phylogeny showed two distinct clusters; one in South-east-
ern Asia and the other in South Asia . Colouration of Dinopium 
might have resulted partly by mimicry of larger sympatric 
flamebacks (Chrysocolaptes) and partly by matching with the 
colouration of the environment . The mate choice favours red 
colour or dominant colouration (yellow) . Vocalization did not 
differ significantly except in separating the two sister species 
in South Asia from the rest of the Dinopium . Concordant 
clinal variation across a climatic gradient in a narrow hybrid 
zone in South Asia suggests selection has limited the spread 
of hybrids . Despite sympatry, we found limited heterospecific 
mating . Isolation by distance and broad climatic barriers con-
tributed towards local adaptations and variable mate choice, 
which have insulated flamebacks from introgression . This 
reproductive isolation gave rise to divergence across mul-
tiple trait levels and created a vivid cluster of range restricted 
Asian Flamebacks .

O35.03
Walking or hopping? Evolution of terrestrial locomotion 
and arboreality in birds

Pauline Provini1, 2, Elizabeth Höfling1, 3

1. Departamento de Zoologia, Instituto de Biociências, Universidade 
de São Paulo, São Paulo, SP, Brazil, 2. Muséum National d’Histoire 
Naturelle, Paris, France, 3. Museu de História Natural de Taubaté, Jar-
dim do Sol, Taubaté, SP, Brazil

Birds can use different types of gaits to move on the ground: 
they either walk, hop, or run . Although preference for run-
ning can easily be linked to velocity, it remains unclear what 
drives a bird to walk rather than to hop at moderate speeds . 
As many hopping birds are arboreal, we wanted to test 
an arboreal origin of hopping . First, we carried out ances-
tral character state reconstructions of hopping ability and 
lifestyle (N=100 species of birds) . Then, we quantified the 
morphological differences of the pelvis and the three long 
bones of the hindlimbs in 26 avian species with different 
habitats and gait preferences . We used geometric morpho-
metrics on 3D landmarks, digitized on micro-CT scans of the 
pelvis, femur, tibiotarsus, and tarsometatarsus . We found 
that hopping ability and arboreality were both derived traits 
in avian evolution and that the shape of the pelvis, femur, 
tibiotarsus, and tarsometatarsus carried a strong phylogen-
etical signal . Our shape analysis revealed that the locomotion 

habits significantly influenced the shape of the pelvis, femur 
and tibiotarsus, but not of the tarsometatarsus: hopping 
birds tend to have an elongated pelvis with a wide femur and 
a distally oriented trochanter . By providing efficient propul-
sion and dampening of the forces involved in hopping, these 
morphological features could confer a selective advantage 
to move in trees . This work provides elements for an arboreal 
origin of hopping and about the evolution of avian loco-
motion, which help us better understanding the evolution of 
theropod dinosaurs .

O35.04
Flush-pursuing birds and evolution of proto-wings: can 
field ornithology inspire paleontology?

Piotr G . Jablonski1, Ronald Mumme2, Sang-Im Lee3

1. Seoul National University, Seoul, Korea, 2. Allegheny College, Mead-
ville, PA, USA, 3. Daegu-Gyeongbuk Institute of Science and Technology 
School of Undergraduate Studies, Daegu, Korea

The evolution from dinosaurs to birds occurred in many 
adaptive steps . One of them is evolution of “proto-wings”: 
enlarged feathers at distal regions of forelimbs . Some older 
classical adaptive mechanisms in the ground-up scenario 
have linked proto-wings’ evolution to foraging efficiency . 
But the most recent “inclined running” hypothesis focuses 
on the importance of proto-wings, and their movements, in 
escaping from predators . Our aim is to draw attention to a 
foraging context again, this time with the focus on the “flush-
pursue” hunting technique, which we have studied intensely 
in several insectivorous bird species . This foraging technique 
is used by a number of bird species across the world . The 
flush-pursuers have bright conspicuous plumage patches 
on wings and/or tails, which produce high-contrast visual 
stimuli during wing and tail spreading, flicking or wagging . 
These displays are designed to trigger “instinctive” escapes 
(jumps or flights) in prey through visual over-stimulation of 
simple neural pathways . We will review our published pa-
pers, unpublished results, and all available evidence on the 
prevalence of “flush-pursue” foraging across various taxa and 
regions, compare their plumage with typical insectivores, 
and evaluate the newest discoveries of dinosaurian plumage 
patterns in the context of flush-pursue hypothesis . For ex-
ample, our hypothesis is supported in the Jurassic theropod 
Anchiornis huxleyi, who had high-contrast black-and-white 
feathers of the forelimbs that are similar to wing and tail pat-
terns of modern flush-pursuit foragers . We propose that the 
“flush-pursue” foraging mode might have played a role in the 
evolution of proto-wings in insectivorous (arthropod-eating) 
dinosaurs .

O35.05
The effect of insularity on avian growth rates and 
implications for insular body size evolution

Erik M . Sandvig1, 2, Tim Coulson1, Sonya M . Clegg1, 2

1. University of Oxford, Oxford, United Kingdom, 2. Edward Grey Insti-
tute of Field Ornithology, University of Oxford, Oxford, United Kingdom
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Island populations often differ in consistent ways from their 
mainland counterparts with respect to their ecology, behav-
iour, morphology, demography and life-history characteris-
tics; a set of changes referred to as the ‘insular syndrome’ . To 
understand the ecological and evolutionary drivers of the 
insular syndrome requires characterization of suites of inter-
acting traits . While patterns in some types of traits, e .g . body 
size, are well-characterised across a range of taxa, key gaps 
remain . Growth rate is one such trait, being an important de-
terminant of body size, and can vary with changes in preda-
tion pressure and food limitation; two factors that are known 
to differ between mainland and island environments . Using 
a phylogenetic meta-analytic approach, we characterise dif-
ferences in growth rates among mainland and island altricial 
bird populations, controlling for environmental factors . We 
found a trend toward slower growth on islands in small-
bodied (<1kg) bird species . This is consistent with the idea 
that evolution for slowed growth in relaxed insular predation 
regimes, contributes to the pattern of body size increases in 
small-bodied birds that inhabit islands .

O35.06
Genome-wide patterns of divergence in Passerina and 
Cyanocompsa buntings

Libby Megna, Matthew D . Carling
University of Wyoming, Laramie, WY, USA

Recently, genomic datasets have been harnessed to elu-
cidate the underlying genetic architecture of population 
divergence and speciation and thus can illuminate important 
evolutionary processes . Here, we take a novel approach to 
correlate patterns of genome-wide divergence with degree 
of reproductive isolation among three closely related spe-
cies pairs within Cardinalidae (Aves: Passeriformes): Lazuli 
Bunting (Passerina amoena) and Indigo Bunting (P. cyanea), 
which hybridize extensively in the Great Plains; Painted Bunt-
ing (P. ciris) and Varied Bunting (P. versicolor), which do not 
hybridize despite sympatry in Texas and Mexico; and Blue 
Bunting (Cyanocompsa parellina) and Ultramarine Grosbeak 
(C. brissonii), which are allopatric . Our study provides empir-
ical data to inform theory of genome-wide divergence by 
making comparisons of 1) sympatric and allopatric species 
pairs and 2) different levels of reproductive isolation upon 
secondary contact . Specifically, we will quantify patterns of 
genome-wide divergence for these species pairs and identify 
genomic divergence patterns associated with reproductive 
isolation and geographic outcomes . For example, comparing 
the location of divergence peaks between the hybridizing, 
sympatric species pair to those between the non-hybridizing, 
sympatric species pair will allow us to investigate how gene 
flow impacts patterns of genome-wide divergence . We 
generated a reference genome for Lazuli Bunting from ~760 
million reads; the resultant assembly is 0 .92 Gb with a contig 
N50 of 62 .7 kb . We will align whole-genome resequencing 
data (~1 .5 billion reads) from 56 individuals of the six focal 
species to the reference genome . We will also annotate our 

reference genome to investigate functional genes associated 
with divergence peaks .

O35.07
Sex-specific actuarial and reproductive senescence in 
serially monogamous Nazca boobies

Emily M . Tompkins, David J . Anderson
Wake Forest University, Winston Salem, NC, USA

Under life-history theories of ageing, increased senescence 
should follow relatively high reproductive investment . This 
expectation has rarely been tested against senescence vary-
ing at both the individual and population (between the two 
sexes) levels, although such an approach may clarify the 
origins of sex-specific ageing in the context of a given mating 
system . Nazca boobies (Sula granti) practice serial monog-
amy and biparental care . Females, the underrepresented 
sex, recruit at a younger age and breed more frequently . 
Based on sex-specific reproductive schedules, females were 
predicted to show faster age-related decline for survival and 
for certain components of reproduction . Within each sex, 
high reproductive effort in early-life was expected to reduce 
lifespan and accelerate senescence . Longitudinal data were 
used to evaluate the sex-specificity of reproductive and 
actuarial senescence and then examine early-/late-life fitness 
associations within each sex . Following predictions, actuarial 
senescence was stronger in females than males . Considering 
reproduction, females showed reduced senescence for 
breeding probability but faster senescence for the prob-
ability of producing an independent offspring, given that 
a clutch was initiated . Contrary to predictions from the life 
history theories of ageing, individuals displaying relatively 
high early reproductive effort did not suffer reduced late-life 
performance for survival or reproduction . Instead, breeding 
frequently in early life was positively associated with late-
life reproductive performance within both sexes . Results 
suggest observed sex-differences in senescence may result 
from short-term, rather than long-term, costs of reproduction 
interacting with reduced breeding opportunities for older 
males . 

O35.08
Adaptation of great tit (Parus major) breeding time will 
occur via the elevation, rather than the slope, of the 
reaction norm

Jip Ramakers, Phillip Gienapp, Marcel E . Visser
Netherlands Institute of Ecology (NIOO-KNAW), Wageningen, Nether-
lands

Phenotypic plasticity is an important mechanism by which 
birds can respond to changes in the environment . Plasti-
city may be insufficient, however, if these changes alter the 
optimal reaction norm (RN) . This will lead to selection on the 
RN, and micro-evolution of the slope and/or elevation of the 
RN will be needed for birds to track their resources optimally 
again . Using two of our long-term (1955–present) great tit 
(Parus major) study populations, Hoge Veluwe and Vlieland, 
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we investigated two key-elements for micro-evolution, 
variation in and selection on plasticity, in timing of breeding . 
Timing of breeding is plastic with respect to temperature and 
faces increased directional selection on the RN due to cli-
mate change . We tested whether (i) variation in RNs among 
individuals (I×E)—as well as its genetic underpinnings 
(G×E)—exists, (ii) whether the optimal slope and elevation 
of the RN have changed over time and, consequently, (iii) 
whether we could detect selection on phenotypic plasti-
city in our populations . We predicted that if the optimal RN 
slope changed over time (i .e . became steeper), and I×E was 
present, we would see selection for increased plasticity . We 
found that the elevation of the optimal RN changed over 
time, but its slope did not . Moreover, although we found evi-
dence for I×E (not G×E) in Vlieland, we found no selection on 
plasticity . Consequently, the necessary ingredients for adap-
tation through a change in plasticity are lacking and genetic 
adaptation in great tit breeding time will occur via micro-
evolution of the elevation, and not the slope, of the RN .

O36: Migration and Orientation: 
Migratory Behaviour

O36.01
Shifted phenologies of seasonal avian migration are 
apparent at continental scales

Kyle Horton, Andrew Farnsworth
Cornell Lab of Ornithology, Ithaca, NY, USA

Climate change-induced phenological shifts in primary pro-
ductivity are resulting in trophic mismatches across a great 
diversity of organisms . Such shifts may signal more ominous 
problems relating to eventual changes in the structure and 
function of ecosystems . For avian migrants that often syn-
chronize timing and availability of resources across winter, 
breeding, and stopover locations, the chances for pheno-
logical shifts to result in trophic mismatches are magnified . 
But at system scales, for example in a flyway, do such chan-
ges exist, and if so, how do such shifts translate to migrant 
behavior at these large scales? Using weather surveillance 
radar (WSR), we examine how aggregate properties of the 
continental US migration system, representing the combined 
strategies of many species, have responded to changes in 
climate over the last two decades . Across the continental US, 
average peak spring migration timing advanced 0 .77±0 .07 
days per decade, however geographic variation was ob-
served . Earlier migration dates were observed at 85% of WSR 
locations, and of those, 68% showed a significant increase in 
arrival date . During the fall, migrants typically arrived later, 
having an average delay of 0 .27±0 .04 days per decade . Later 
migration dates were observed at 73% of WSR locations, 
although only 38% showed a significant shift . Changes in 
seasonal temperatures were predictive of spring and fall 
changes in migratory timing, and warming related to earlier 
arrivals in the spring and later departures in the fall . This 

study represents one of the first system-wide examinations 
of migratory timing, and evidence of phenological shifts with 
a changing climate . 

O36.02
Energy efficiency drives the global seasonal distribution 
of birds

Marius Somveille1, 5, 4, Ana Rodrigues2, Andrea Manica3

1. Yale University, New Haven, CT, USA, 2. Centre d’Ecologie Fonctionelle 
et Evolutive, Montpellier, France, 3. University of Cambridge, Depart-
ment of Zoology, Cambridge, United Kingdom, 4. University of Oxford, 
Department of Zoology, Oxford, United Kingdom, 5. Max Planck Insti-
tute for Ornithology, Radolfzell, Germany

The uneven distribution of biodiversity on Earth is one of the 
most general and puzzling patterns in ecology, and many 
hypotheses have been proposed to explain it . However, 
previous studies investigating these hypotheses have been 
mainly descriptive as controlled experiments are hardly 
feasible at such large geographical scale . Here, we use bird 
migration – the seasonal redistribution of about 20% of bird 
species across the world – as a natural experiment for testing 
the species-energy relationship, the hypothesis that animal 
diversity is driven by energetic constraints . We develop a 
mechanistic model of bird distributions across the world 
and across seasons based on simple ecological and ener-
getic principles reflecting Lotka’s maximum power principle . 
Using this model, we show that bird species distribute as 
to optimise the balance between energy acquisition and 
energy expenditure while taking into account competition 
with other species . These findings support, and provide a 
mechanistic explanation for, the species-energy relationship . 
They also provide a general explanation of migration as a 
mechanism allowing birds to optimise their energy budget in 
the face of seasonality and competition . Finally, our mech-
anistic model provides a tool for predicting how ecosystems 
will respond to global anthropogenic change, and we used it 
to reconstruct the global seasonal distribution of birds back 
to the Last Glacial Maximum .
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O36.03
Habitat quality drives non-breeding season movements 
in a migratory songbird

Samantha M . Knight1, Elizabeth A . Gow1, David W . Bradley1, 2, 
Robert G . Clark3, Marc Bélisle4, Lisha L . Berzins5, Tricia Blake6, 
Eli S . Bridge7, Lauren Burke8, Russell D . Dawson5, Peter O . 
Dunn9, Dany Garant4, Geoffrey L . Holroyd10, David J . Hussell11, 
Olga Lansdorp12, Andrew J . Laughlin13, Marty L . Leonard8, 
Fanie Pelletier4, Dave Shutler14, Lynn Siefferman15, Caz M . 
Taylor16, Helen E . Trefry10, Carol M . Vleck17, David Vleck17, David 
W . Winkler18, Linda A . Whittingham9, D . R . Norris1

1. University of Guelph, Guelph, ON, Canada, 2. Bird Studies Canada, 
Delta, BC, Canada, 3. Environment and Climate Change Canada, 
Saskatoon, SK, Canada, 4. Université de Sherbrooke, Sherbrooke, QC, 
Canada, 5. University of Northern British Columbia, Prince George, BC, 
Canada, 6. Alaska Songbird Institute, Fairbanks, AK, USA, 7. University 
of Oklahoma, Norman, OK, USA, 8. Dalhousie University, Halifax, NS, 
Canada, 9. University of Wisconsin, Milwaukee, WI, USA, 10. Beaverhill 
Bird Observatory, Edmonton, AB, Canada, 11. Ontario Ministry of Nat-
ural Resources, Peterborough, ON, Canada, 12. Simon Fraser University, 
Burnaby, BC, Canada, 13. UNC Asheville, Asheville, NC, USA, 14. Acadia 
University, Wolfville, NS, Canada, 15. Appalachian State University, 
Boone, NC, USA, 16. Tulane University, New Orleans, LA, USA, 17. Iowa 
State University, Ames, IA, USA, 18. Cornell University, Ithaca, NY, USA

There has been an increasing number of observations of 
itinerancy in migratory songbirds, where individuals move 
among two or more widely separated areas during the non-
breeding season . Knowledge of such movements and an 
understanding of what drives them (e .g . resource availability, 
competition avoidance) will be important for predicting how 
migratory populations respond to environmental change . 
We investigated non-breeding movements of Tree Swallows 
(Tachycineta bicolor), an aerial insectivore that breeds across 
North America and spends the non-breeding season around 
the Gulf of Mexico and in Florida, Mexico, Central America, 
and the Caribbean . Using tracking data from 133 light-level 
geolocators deployed at 12 sites across the breeding range 
from Alaska to Nova Scotia to North Carolina, we show that 
45% of individuals made at least one large scale movement 
(301-1744 km) during what is traditionally considered a 
stationary period . Using the Normalized Difference Vegeta-
tion Index (NDVI) as a proxy for habitat quality, we found that 
individuals were more likely to move from lower to higher 
quality sites and that the minimum temperatures at arrival 
sites tended to be higher than at departure sites . We also 
found that both NDVI and mean temperature were signifi-
cant predictors of when an individual moved to another 
non-breeding site, and both lower NDVI and lower mean 
temperatures coinciding with the timing of movement . Our 
results suggest that habitat quality (indicating resource 
availability) drives non-breeding movements in Tree Swal-
lows, but because not all individuals made these movements, 
competition avoidance may also be a factor .

O36.04
Flying high in the sky – New insights into flight altitude 
and activity of the Common Swift (Apus apus) tracked 
with multi-sensor tags all year round

Arndt Wellbrock1, Felix Liechti2, Jan Rozman1, Klaudia Witte1

1. Research Group on Ecology and Behavioral Biology, Institute of 
Biology, University of Siegen, Siegen, Germany, 2. Department of Bird 
Migration, Swiss Ornithological Institute, Sempach, Switzerland

Year-round tracking of small migratory bird species boosts 
knowledge, especially on movement behavior during the 
non-breeding season . However, data providing informa-
tion on both flight altitude and activity at the same time are 
scarce . So far, the airborne life of the Common Swift (Apus 
apus), which can last up to 10 months during the non-
breeding season, including twilight ascents and descents 
was discovered by accelerometry and radar observations . We 
aimed to get new insights into migration behavior in swifts 
by direct recording flight altitude throughout the year . We 
equipped Common Swifts from different breeding colonies 
in Germany with geolocators recording air pressure and ac-
celeration simultaneously besides light level . First data analy-
sis validates that Common Swifts stay airborne >99 % of the 
non-breeding season and that twilight ascents and descents 
(most likely for resting) occur during the entire non-breeding 
season . The main whereabouts were between 400 and 1 .600 
m above sea level (a .s .l .), and peaks in flight altitude of up to 
5 .500 m a .s .l . were recorded during spring migration . These 
high-altitude ascents coincided with the crossing of the 
Sahara desert . Significant ascents of more than 1 .500 m a .s .l . 
were found while crossing the Mediterranean Sea . During 
the breeding season, flight altitude was mainly below 1 .000 
m a .s .l . during the day, and resting at the nest site comprised 
almost one third of this season . Our study demonstrates 
that data from multi-sensory geolocator tags provide new 
insights into fine-scale migration behavior and improve our 
understanding of movement behavior, particularly in highly 
aerial birds .

O36.05
From individual-based tracking to broad-scale 
movement patterns of Afro-Palearctic migratory 
landbirds

Martins Briedis, Silke Bauer, Steffen Hahn
Swiss Ornithological Institute, Sempach, Switzerland

The Afro-Palearctic bird migration system constitutes of 
two major flyways – western and eastern – and more than 2 
billion birds migrate along them annually . The two flyways 
differ in climate, seasonality, land mass and habitat avail-
ability, and to some extent species composition . Despite the 
increasing number of individual tracking studies, we still lack 
comprehensive studies on broad-scale migration patterns 
that link continents . To identify fundamental drivers that 
shape migration on a flyway-scale, we compiled full-annual 
tracks of nearly 600 individuals from 23 Passerine and near-
Passerine species of 55 European breeding populations . We 
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extracted information on migratory departure and arrival 
times, migration distance, speed, and assigned all individuals 
to either the western or eastern flyway for each migration 
season . Fewer than 10% of the individuals changed flyways 
between autumn and spring, displaying high overall fidelity 
in broad migration corridor usage . The eastern flyway was 
characterized by generally later timing of migration, owing 
to delayed onset of spring in Eastern compared to Western 
Europe . Similarly, more northern breeding sites were associ-
ated with later migration schedules on a species level . Migra-
tion period was typically longer on the Eastern flyway, as the 
birds spread out across latitudes at the non-breeding sites 
in sub-Saharan Africa . However, we did not find substantial 
differences in the overall migration speeds between the two 
flyways . Thus, land mass configuration and climate contin-
entality en route and at the breeding destinations are among 
the main drivers of large-scale spatiotemporal patterns in 
landbird movement within the Afro-Palearctic migratory 
system .

O36.06
Intrinsic and extrinsic factors driving shorebird 
migratory strategies and performance from a northern 
stopover site

Alexandra M . Anderson1, Erica Nol1, Paul Smith2, Christian 
Friis3

1. Trent University, Peterborough, ON, Canada, 2. Environment and 
Climate Change Canada, Ottawa, ON, Canada, 3. Canadian Wildlife 
Service, Toronto, ON, Canada

Optimal migration theory has guided avian migration 
research for 30 years, but the ability to track small migra-
tory birds at fine spatial and temporal scales has limited 
understanding of drivers of migratory behavior of small, 
long-distance migratory birds . A new technology, automated 
radio telemetry using the Motus Wildlife Tracking System, 
has allowed for the collection of high resolution shorebird 
migration data at and beyond a remote but critical stopover 
site, the southwestern coast of James Bay, Ontario, Canada . 
We used this system to determine intrinsic (body condition, 
refueling rates, and body size) and extrinsic (wind speed 
and direction, cloud cover, tide levels) factors influencing 
stopover length, departure, migration speed, wind assist-
ance, subsequent stopover time, and migration routes of 
five shorebird species using James Bay as a stopover site in 
2014-2017 . We compared Semipalmated Sandpiper (Calidris 
pusilla), White-rumped Sandpiper (Calidris fuscicollis), Least 
Sandpiper (Calidris minutilla), Pectoral Sandpiper (Calidris 
melanotos), and Semipalmated Plover (Charadrius semipal-
matus) migratory strategies to determine if shorebirds with 
longer total migration distances were more time-constrained 
during sound-bound migration . We expect to see the most 
extreme long-distance migrants (White-rumped Sandpiper 
and Pectoral Sandpiper) exhibit time-minimizing migration 
strategies (refueling rates and mass associated with initial 
flight distance from James Bay, fewer stopovers, longer-
distance flights, higher flight speeds, and less compensation 

for wind drift) compared to the other shorebird species that 
migrate shorter distances and may act as energy-minimizers . 
This research expands knowledge of drivers of migration 
strategies in long-distance migrant shorebirds at an under-
studied but important stopover site .

O36.07
Flight behaviour in individual songbirds throughout the 
migration

Sissel Sjöberg1, Lykke Pedersen1, Thomas Alerstam2, Kasper 
Thorup1, Anders P . Tøttrup1, Arne Andersson2, Johan 
Bäckman2

1. Center for Macroecology, Evolution and Climate, University of 
Copenhagen, Copenhagen, Denmark, 2. Department of Biology, Lund 
University, Lund, Sweden

Understanding animal migration is one of the most com-
pelling and challenging problems of modern biology . For a 
long time, we have been hindered by the large geographical 
scale of migratory movements and the small sizes of most 
migratory animals . Recent advances in tracking technology 
are based on the use of miniature sensors for recording new 
aspects of individual migratory behaviour . We used acceler-
ometer loggers to explore migratory behaviour in songbirds 
during the annual cycle, in combination with barometric 
sensors to measure flight altitudes . The birds performed 
their migration stepwise in travel segments and used strictly 
nocturnal flight schedules; however, some prolonged flights 
were recorded during passages of barriers . Both departure 
and landing times were conserved within each travel seg-
ment, and we do not observe any effect of total remaining 
migratory distance, which earlier has been suggested . The 
use of accelerometer loggers with barometric pressure 
sensors to estimate flight altitudes will open up new avenues 
for research and, importantly, advance our understanding of 
how small birds behave during migratory flights . We did not 
observed high flight altitudes to be related to the beginning 
of flights, indicating that birds do not start a migratory flight 
by sampling wind conditions before choosing a cruising 
altitude . Frequent changes in flight altitudes rather indicate 
continuous regulation of flight altitudes in relation to winds 
throughout the flights .

O36.08
Seasonal abundance and survival of North America’s 
migratory avifauna detected by a large-scale radar 
network

Adriaan M . Dokter, Andrew Farnsworth, Daniel Fink, Viviana 
Ruiz-Gutierrez, Wesley M . Hochachka, Frank A . La Sorte, Orin 
J . Robinson, Kenneth V . Rosenberg, Steve Kelling
Cornell Lab of Ornithology, Cornell University, Ithaca, NY, USA

Global anthropogenic changes pose serious threats to many 
species of migratory birds . Yet, a comprehensive long-term 
and large-scale understanding of migrants’ seasonal abun-
dance and population dynamics is currently lacking . Here 
we report observations of biomass flow of avian migrants 
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across the contiguous U .S . by a network of 143 weather 
surveillance radars . This standardized network can measure 
spatio-temporal fluxes of birds into and out of large geo-
graphic area, providing indices of abundance, productivity 
and mortality for the full avifauna . We compared spring and 
autumn biomass returns crossing two continental tran-
sects at the latitude of northern and southern U .S . Migrants 
wintering south of the U .S . achieved higher survival between 
autumn and subsequent spring passage, despite 3-4-fold 
longer migration distances than migrants wintering within 
the temperate U .S . High survival on tropical non-breeding 
grounds likely offsets higher mortality expected with longer 
migration distances . These results suggest that Nearctic-Neo-
tropical migratory birds may rely on “high survivorship” life 
history strategies that may be more sensitive to variations in 
survival on the non-breeding grounds . Annual comparisons 
across all 143 radars, showed decreasing trends in the migra-
tory biomass passing through the U .S . over the last 12 years, 
suggesting alarming population declines across the entire 
avifauna . Rates of decline (-1 to -3%/yr) are similar to those 
detected on ground-bases surveys, indicating the power of 
NEXRAD radar to monitor continent-wide avifaunal change . 
Our results add impetus to conservation efforts targeting the 
full North American migratory bird community, including 
common species that make up a large portion of the migra-
tory biomass .

O37: Morphology, Ecomorphology 
and Development: Assessing 
Morphological Adaptations

O37.01
Ripper vs. gulper: biomechanical adaptations in the neck 
of sympatric vultures

Christine Böhmer1, Mathilde Aladini1, Valentine Chummun1, 
Olivia Plateau1, Raphaël Cornette1, Olivier Duriez2, Anick 
Abourachid1

1. Muséum National d’Histoire Naturelle, Paris, France, 2. Université de 
Montpellier, Montpellier, France

Vultures, as obligate scavengers, have occupied a special 
ecological niche by exclusively feeding on carrion . However, 
competition among sympatric vultures led to ecological dif-
ferences, such as preference for certain types of food from a 
carcass, and reflected also in their morphology (beak shape, 
unfeathered neck) . We tested the hypothesis that functional 
adaptations in the cervical musculoskeletal system reflect 
the specific feeding habits . We combined in vivo and ex vivo 
approaches to assess the biomechanics of the neck in Griffon 
(Gyps fulvus) and Cinereous (Aegypius monachus) vultures . 
The Griffon is a typical “gulper” that feeds primarily on the 
softer viscera . The Cinereous is a typical “ripper” that feeds 
primarily on tough skin and hard tissues . Kinematic analyses 
of the neck movements were based on videos of feeding 
events in the wild . They revealed that the feeding postures 

and the neck mobility are different in Griffon and Cinereous 
vultures. Ex vivo, the morphology of the vertebrae and the 
forces potentially generated by the neck muscles were 
quantified via 3D geometric morphometrics and dissection . 
The maximum ranges of motion in the neck were measured 
under X-ray . The analyses showed that the neck osteo-
muscular features, such as intervertebral mobility, reflect the 
specific feeding habits of the species .

O37.02
Development of the Wing Ornament in Bohemian 
Waxwing, Bombycilla garrulus

Gunnar Selstam1, 4, Gunnar Andersson1, Andres Arend2, 
Marina Aunapuu3, Kristina G . Olsson1, Staffan Olsson1, Eva K . 
Selstam1

1. Grosshamn Bird Station, Hunnebostrand, Sweden, 2. Dept of 
Anatomy, Institute of Biomedicine and Translational Medicine, Tartu, 
Estonia, 3. Dept of Veterinary Bio- and Population Medicine, Institute 
of Veterinary Medicine and Animal Sciences, Estonian Univ of Life 
Sciences, Tartu, Estonia, 4. Dept og Agricultural Researchin Northern 
Sweden, Swedish Univ of Agricultural Sciences, Umeå, Sweden

The European Waxwing, Bombycilla g. garrulus, has a red 
ornament sticking out from each secondary wing feather . 
When the wing is closed, it forms a visible red spot . Some-
times the tail feathers also contain ornaments . The colour has 
been shown to consist of carmosin red produced by the skin 
into the growing feather . We investigated these ornaments 
by light microscopy and scanning electron microscopy 
(SEM) . Fifty-six wings were provided by private collectors . 
SEM pictures revealed that in the middle of the ornament, 
barbs were bundled together . On closer examination, only 
the barbs on the proximal side of the rachis were bundled 
together . On cutting through the ornament, the outer part 
was a hard shell and has obviously been produced together 
with the feather . No fresh specimens were examined, and it 
is possible that the shell has hardened post-mortem . The red 
colour was localised in the shell . The ornament is sticking 
out and this is due to loss of surrounding barbs tips . On SEM 
inspection barb tips were weakened and either lost due to 
that they had fallen off or been abraded . The weakening was 
stepwise interpreted as genetically induced weakening of 
the barbs . Although somewhat smaller in females the orna-
ments constituted the same anatomical features . Tail feath-
ers may rarely contain similar ornaments . All features were 
identical except that barbs contributed bilaterally, indicating 
involvement of genes controlling lateralisation . In conclusion 
the waxwing ornament is formed in a genetically precisely 
controlled process ending in a conspicuously visible red 
body of the wing .
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O37.03
Good vibrations: a link between the morphology of the 
mechanosensory bill-tip organ, sediment usage and 
foraging behaviour of ibises

Carla J . du Toit1, 2, 3, Susan J . Cunningham1, Anusuya 
Chinsamy-Turan2

1. FitzPatrick Institute of African Ornithology, Cape Town, South Africa, 
2. Biological Sciences Department, University of Cape Town, Cape 
Town, South Africa, 3. DST-NRF Centre of Excellence in Palaeosciences, 
University of the Witwaterstrand, Johannesburg, South Africa

Many probe-foraging bird species possess a unique sensory 
system known as remote touch . This enables them to locate 
submerged prey items without contacting them directly, 
by detecting vibrations in the substrate . Remote touch is 
facilitated by a bill-tip organ, made up of mechanosensory 
receptors embedded in clustered pits in the bone at the tip 
of the bill . Though the general structure of the bill-tip organ 
is similar across all probe-foraging species that possess it, 
there is some interspecific variation in its microstructure . We 
use three species of southern African ibises as a model to 
investigate the link between the morphology of the bill-tip 
organ and the birds’ foraging ecology . We found an increase 
in the extent of pitting in the beak with increased aquatic 
habitat use, which is hypothesized to be linked to the trans-
mission of vibrations in different sediment types . To test this, 
we measured the relative transmission of vibrations under 
different sedimentary conditions . We also measured the 
physical properties of the soil in which the three species were 
observed foraging, and compared these to the sediment 
available in the surrounding environment . Using standard-
ized observations of the birds, we put together time budgets 
and classified their specific probing behavior and relative 
success of each foraging attempt . From this, we suggest that 
the interspecific differences in the bill-tip organ are linked 
to different probing techniques as well as the use of differ-
ent sediment types for foraging, depending on the physical 
properties and transmission of vibrations in the sediment . 

O37.04
Photogrammetry as a method for 3D shape capture of 
bird bills

Matthew T . Bonfitto, Sushma Reddy
Loyola University Chicago, Chicago, IL, USA

Bill shape is a key adaptive trait in the evolution of different 
lineages of birds, due to its close link to foraging strategy and 
ecological niche . This three-dimensional (3D) character is 
often studied using linear measurements or two-dimensional 
shape analyses . In recent years, 3D shape studies have be-
come more common but are generally limited to researchers 
with access to expensive 3D scanning equipment such as CT 
scanners or surface scanners . Photogrammetry is a cheap 
alternative to capture 3D shape accurately in skulls and bird 
bills . Here we demonstrate the utility of models derived from 
photogrammetry for use with sliding semi-landmarks to 
quantify 3D shapes . In this study we used a repeated meas-

ures design across 5 species to understand the suitability 
of the method across a wide range of shapes and sizes . We 
found that photogrammetric models are precise enough to 
accurately distinguish between conspecifics in all species 
tested . We outline the best practices to optimize the utility 
of photogrammetry as a useful method for the capture of 3D 
bill shape for use in inter- or intra-specific analyses .

O37.05
Barred Owl (Strix varia) feather pennulae and their role in 
reducing structural noise in flight

Lori Liu, Krista Le Piane, Christopher J . Clark
University of California Riverside, Sunnyvale, CA, USA

Owls have silent flight, an adaptation for nocturnal hunting . 
One wing and feather structure thought to contribute to 
their ability to fly silently is a “velvety” dorsal surface on their 
flight feathers . This dorsal surface is derived from elongated 
pennulae that extend from feather barbules . How the velvet 
surface functions to reduce noise during flight is unclear . 
The aerodynamic noise hypothesis states that the elongated 
pennulae reduce aerodynamic noise caused by turbulence 
on the dorsal surface of the wing . By contrast, the structural 
noise hypothesis posits that pennulae instead reduce noise 
produced by feathers sliding past one another during flight . 
We tested the structural noise hypothesis by measuring 
sound produced by two feathers sliding past each other . 
According to the structural noise hypothesis, manipulating 
the pennulae (with hairspray) would result in an increase in 
structural sound produced, whereas manipulating feathers 
from other birds (that lack elongated pennulae) would have 
no such effect . Adjacent flight feathers were rubbed together 
at different speeds under three treatments: no treatment, 
hairspray, and hairspray removed . Under the structural noise 
hypothesis, we would expect altered pennulae features to 
be more pronounced in density or length on regions of the 
feathers that rub against neighboring feathers; under the 
aerodynamic noise hypothesis, regions in contact with the 
boundary layer should show emphasis of these characteris-
tics . Additional tests revealed that while aerodynamic noise 
produces very minimal or no ultrasound, structural noise 
from feather rubbing does produce ultrasound . Furthermore, 
spectrograms indicate ultrasound being produced as a 
byproduct of bird flight . 

O37.06
The development of intrasexual size variation in the Ruff

Lina M . Giraldo-Deck1, David B . Lank2, Wolfgang Goymann1, 
Clemens Küpper1

1. Max Planck Institute for Ornithology, Seewiesen, Germany, 2. Dept. of 
Biological Sciences Simon Fraser University, Burnaby, BC, Canada

Sexual size dimorphism is often linked to mating competi-
tion: the sex with stronger intrasexual competition being 
larger than the other sex . Sex steroids can influence growth 
directly by stimulating the secretion of growth hormones or 
indirectly by regulating the expression of hormone receptors . 
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In the Ruff (Philomachus pugnax) males compete intensely 
for mates and are larger than females . Ruffs feature three 
morphs that are genetically determined by an autosomal 
inversion: Independents, Satellites and Faeders . Although as 
adults morphs differ in size, physiology, plumage and behav-
ior, the timing of size divergence and its mechanisms remain 
unknown . Here we measured body mass of all three morphs 
(252 Independents, 88 Satellites and 69 Faeders) and both 
sexes (198 males and 211 females) from day of hatching until 
30 days post hatch (dph) . We examined concurrent plasma 
concentrations of testosterone, androstenedione and pro-
gesterone . At hatching, no size differences among chicks by 
morph or sex were detected . Variation in growth appeared 
first between sexes, and then among morphs . Growth rate 
slowed down after 8 dph in females and at 12 dph in males . 
In both sexes, differences among morphs emerged during 
the period when growth slowed down . Growth rates slowed 
down first in Faeders, then in Satellites and last in Independ-
ents . In contrast, steroid levels were broadly similar across 
sexes and morphs . We conclude that growth differences are 
not directly modulated by circulating sex steroid concentra-
tions during post hatch development . Further work will test 
for a potential link between hormones and growth during 
embryonic development .

O37.07
Finite Element Analysis of the Femur of Japanese Quail 
(Coturnix coturnix japonica)

Xinsen Wei, Zihui Zhang
College of Life Sciences, Capital Normal University, Beijing, China

Animals with different habitats or life habits are exposed to 
various stresses . Adaptations to these stresses are reflected in 
the skeleton as disparities in mechanical performance . In this 
study, we used the finite element method to simulate the 
forces acting on the femur of the Japanese quail (Coturnix co-
turnix japonica) during both terrestrial locomotion and take-
off for flight . We then analyzed the distribution and magni-
tude of the stress to understand the functional significance 
of the femur shape . We found that the forces experienced by 
the quail femur during terrestrial locomotion and take-off 
primarily cause the femur to bend in the distal region . Dur-
ing terrestrial locomotion, most of the bending force acting 
on the femur was in the form of compressive stress . This 
reduced the risk of breakage since bone is more resistant to 
compression than to tension . By contrast, before the force 
angle reaches 110 degrees, the tensile stress is greater than 
compression stress during take-off . These findings reflect 
suitability of Japanese quail femur to terrestrial locomotion . 
Furthermore, the crouch posture of the hind limb and the 
inherent curvature of the diaphysis restrict the range of pos-
sible bending directions which increases the loading predict-
ability of the quail femur and enhance its ability to withstand 
dynamic loading . The method used in this study is applicable 
to the behavioral study of fossil taxa .

O37.08
The Grey Parrot Anatomy Project - an update

M . Scott Echols1, 2, 3

1. University of Utah, Salt Lake City, UT, USA, 2. Medical Center for Birds, 
Oakley, CA, USA, 3. Echols Veterinary Services, Salt Lake City, UT, USA

The Grey Parrot Anatomy Project is an interdisciplinary col-
laboration designed to define the anatomy of one species 
of bird and develop new technology that can be applied 
across numerous species, from insects to humans . The goals 
of the Project are 1 .) Develop a physical and digital anatomy 
reference of the grey parrot (Psittacus erithacus erithacus) 2 . 
Develop new technology that can be used to better define 
anatomy and that can potentially be applied to any animal 
3 .) Collaborate with multiple scientific disciplines 4 .) Share 
the data . This presentation will provide an update on the 
Project and serve as an invitation to collaborate .

O38: Systematics, Biogeography and 
Paleontology

O38.01
Bergmann’s rule depends on open nesting in Western 
Palearctic birds

Mark C . Mainwaring1, Sally E . Street2

1. University of Montana, Missoula, MO, USA, 2. University of Durham, 
Durham, United Kingdom

The geographic ranges and range limits of species are 
generally thought to be determined by climatic conditions, 
and across climatic gradients the morphology of popula-
tions varies non-randomly . Ecogeographic principles seek 
to characterise such variation, with Bergmann’s rule positing 
that individuals in populations inhabiting colder environ-
ments are typically larger than individuals in populations 
inhabiting warmer environments . Whilst such principles have 
received widespread support, the role of nests in determin-
ing geographic ranges and range limits remains unclear . 
Here, we examined how the nest type of more than 500 
Western Palearctic bird species varied in relation to their 
latitudinal breeding distributions . There was little evidence 
that species with enclosed, semi-open or open nests differed 
in their mean breeding latitude or latitudinal range . However, 
we found that nest type had a strong effect on body mass, 
with open nesting species being larger than species with 
semi-open and closed nest types . Further, we found a strong 
interaction between nest type and breeding latitude mid-
point, minimum and maximum as predictors of body mass, 
such that body mass increases with breeding latitude only 
in open nesting species . This suggests that enclosed nests 
protect smaller species against colder climates at higher lati-
tudes, thus enabling small bodied species building enclosed 
nests to breed at higher latitudes than their body mass 
would otherwise allow . Taken together, our findings suggest 
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that nesting behaviours coevolve with geographic ranges 
and range limits . 

O38.02
Phylogeography of a widespread seabird (Ardenna 
pacifica) using genome-wide markers

Rachael W . Herman1, Donna Dittman2, Michael G . Harvey3

1. Stony Brook University, Stony Brook, NY, USA, 2. Louisiana State 
University, Baton Rouge, LA, USA, 3. University of Tennessee Knoxville, 
Knoxville, TN, USA

Pelagic seabirds are highly mobile, reducing opportunities 
for population isolation in allopatry that might promote dif-
ferentiation and speciation . At the same time, many species 
are philopatric, and their tendency to return to their natal 
islands to breed may reduce gene flow sufficiently to permit 
local adaptation and differentiation . However, few well-sam-
pled studies of geographic patterns of genetic differentiation 
have been possible in seabirds, in part due to a shortage 
of fresh genetic samples from their remote breeding loca-
tions . Museum specimens can provide a ready source of DNA 
from otherwise un-sampled regions and sequence capture 
methods can be used to recover data from many genomic 
loci even in degraded museum material . We studied the 
phylogeography of a widespread seabird, the Wedge-tailed 
Shearwater (Ardenna pacifica), using a sequence capture ap-
proach . We sampled A. pacifica from throughout its distri-
bution, using a combination of tissue samples, blood, and 
toepads from museum specimens . Using sequence capture 
and Illumina sequencing, we successfully recovered data 
from all samples, representing a total of 2,402 loci containing 
20,780 SNPs . A STRUCTURE analysis revealed two groups: 
one in the central and western Pacific and one in the south-
west Pacific and Indian Ocean . Principal component analysis 
of genotypes resolved finer scale structure between island 
groups . We also found differences among populations in ef-
fective population size, and evidence of historical migration 
among populations . Our results highlight the potential of 
sequence capture methods for genetic studies in species for 
which recent samples are widely unavailable . 

O38.03
A simple strategy for recovering ultraconserved 
elements, exons, and introns from low coverage shotgun 
sequencing of museum specimens

De Chen1, 2, Edward Braun2, Michael Forthman3, Rebecca 
Kimball2, Zhengwang Zhang1

1. MOE Key Laboratory for Biodiversity Science and Ecological Engineer-
ing, College of Life Sciences, Beijing Normal University, Beijing, China, 
2. Department of Biology, University of Florida, Gainesville, FL, USA, 
3. Department of Entomology & Nematology, University of Florida, 
Gainesville, FL, USA

Next-generation DNA sequencing (NGS) offers a promis-
ing way to obtain massive numbers of orthologous loci 
to answer questions about ecology, evolution, and con-
servation . Of particular interest are old museum specimens 
and other samples with degraded DNA, where traditional 

sequencing methods have proven to be challenging . Low 
coverage shotgun sequencing and sequence capture are two 
widely used NGS approaches for degraded DNA . Sequence 
capture can yield large numbers of orthologous loci, but it 
can only be used to sequence genomic regions near con-
served sequences that can be used as probes . Low coverage 
shotgun sequencing has the potential to yield different data 
types throughout the genome, yet many studies have often 
only generated mitochondrial sequences, and few nuclear 
sequences . To determine the phylogenetic position of the 
galliform genus Tropicoperdix, whose phylogenetic position 
is currently uncertain, we explored two strategies to maxi-
mize data extraction from low coverage shotgun sequen-
cing from approximately 100-year-old museum specimens 
from two species of Tropicoperdix . The simple read mapping 
strategy, outperformed the reduced complexity assembly, 
and allowed us to obtain a large number of ultraconserved 
element (UCE) loci, relatively conserved exons, more vari-
able introns, as well as mitochondrial genomes . Our data 
confidently placed Tropicoperdix within a clade that includes 
taxa characterized with ornamental eyespots (peafowl, argus 
pheasants, and peacock pheasants) . We conclude that low 
coverage shotgun sequencing can easily be leveraged to 
yield substantial amounts and varying types of data, which 
opens the door for many research questions that require 
information from different data types from museum speci-
mens .

O38.04
Effects of marine subsidies on avian island biogeography

Debora S . Obrist1, John Reynolds1, Brian Starzomski2, 
Chris Darimont2, 3, Wiebe Nijland4, 3, Luba Reshitnyk3, Sara 
Wickham2, 3

1. Simon Fraser University, Burnaby, BC, Canada, 2. University of Vic-
toria, Victoria, BC, Canada, 3. Hakai Institute, Heriot Bay, BC, Canada,  
4. Utrecht University, Utrecht, Netherlands

Classical theories about island biogeography predict species 
richness on islands to be determined by size and isolation; 
however, islands also vary greatly in many other physical and 
spatial characteristics . The topography and substrate com-
position of islands’ shorelines are features that fundamentally 
affect their abilities to intercept and retain marine-derived 
nutrients . I am investigating some of the complex links 
between marine and terrestrial ecosystems on the Central 
Coast of British Columbia by testing how classical predictions 
of terrestrial bird species richness on islands are mediated by 
inputs of marine subsidies, which mainly cross the land-sea 
interface through beach-cast seaweeds and river otter activ-
ity . Birds are upper-level consumers in simple island food 
webs, and as such, they acquire nutrients through a number 
of different pathways, derived from both terrestrial and mar-
ine sources, making them ideal test subjects for exploring 
and building upon such theories .
My results support the classical island biogeography pre-
diction that species diversity will increase with island size, 
although I have found significantly higher variability in 
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species richness on smaller islands than larger ones . This sug-
gests that factors beyond the simple predictors of area and 
isolation are influential in determining the number of species 
on an island . My results imply that the understudied pathway 
of nutrients from sea to land is one with substantial implica-
tions for community ecology on islands .

O38.05
Phylogeography of widespread Common Pheasant shed 
insights on adaptations to geographical and climatic 
changes in Asian continent

Simin Liu1, Manuel Schweizer2, Mansour Alibadian3, Cheng-Te 
Yao4, Xintong Li1, Jianlin Han5, Yutao Wang6, Farhad Vahidi7, 
Zhengwang Zhang8, Yang Liu1

1. Sun Yat-sen University, Guangzhzou, China, 2. Naturhistorisches 
Museum der Burgergemeinde Bern, Bern, Switzerland, 3. Ferdowsi 
University of Mashhad, Mashhad, Iran, 4. Endemic Species Research 
Institute, Nantou, China, 5. Nanjing University, Nanjing, China, 6. Kash-
gar University, Kashgar, China, 7. Agricultural Biotechnology Research 
Institute of Iran-North Branch, Rasht, Iran, 8. Beijing Normal University, 
Beijing, China

Range-wide wild organisms usually exhibit variable pheno-
typic traits and genetic diversity among local populations, 
which may be shaped by ecological and evolutionary 
processes such as geographical and demographical chan-
ges, local adaptation and dispersal . Thus comprehensive 
investigations on phylogeography of widespread Common 
Pheasants (Phasianus colchicus) shed valuable lights on how 
multiple, complex evolutionary forces interact and give rise 
to current intraspecific diversity . In this study, we sequenced 
nine neutral loci (5 .6Kb), and genotyped thirteen autosomal 
microsatellites derived from more than 200 individuals across 
almost the entire distribution range of common pheasants 
in Eurasia . Moreover, we used a RAD-seq approach based 
on next generation sequencing to generate genome-wide 
single nucleotide polymorphisms (SNPs) across 10 popula-
tions in China . Using this unprecedented data set, we applied 
a series of advanced model-based and coalescent methods 
to infer population structure and demographic history of 
common pheasants . Our results showed that populations 
within common pheasants are highly structured, corres-
ponding to seven evolutionary lineages with major splits 
located through Asian monsoon and continental climatic 
zones . Low to medium level of genetic/trait differentiation is 
exhibited between populations within each lineages, which 
were isolated by vicariance of multiple geographical barriers, 
such as mountains, deserts or water bodies during Pleisto-
cene . However, we found evidence of population admixture 
occurring among continuous and contiguous populations 
mediated by dispersal thorough plains and lowland river 
valleys . Overall our study once again highlights the import-
ance of phylogeography for understanding the rise or fall 
of biodiversity, and the urgency to protect unique pheasant 
populations and their habitats .

O38.06
Migratory shorebird adheres to Bergmann’s Rule by 
responding to environmental conditions through the 
annual lifecycle

Daniel Gibson1, Angela Hornsby1, Kelsi Hunt1, Chelsea 
Weithman1, Samantha Robinson1, Cheri Gratto-Trevor3, Jon 
Cohen2, Michelle Stantial2, Peter Paton4, Pamela Loring5, 
Matthew Jeffery6, Mary Bomberger-Brown7, Joel Jorgensen8, 
James Fraser1, Daniel Catlin1

1. Virginia Tech, Blacksburg, VA, USA, 2. SUNY ESF, Syracuse, NY, USA,  
3. Environment and Climate Change Canada, Saskatoon, SK, Canada, 
4. University of Rhode Island, Kingston, RI, USA, 5. United States Fish 
and Wildlife Service, Kingston, RI, USA, 6. National Audubon Society, 
New York, NY, USA, 7. University of Nebraska-Lincoln, Lincoln, NE, USA, 
8. Nebraska Game and Parks Commission, Lincoln, NE, USA

Bergmann’s Rule, an inverse relationship between body size 
and environmental temperature, is a widespread ecogeo-
graphic pattern . However, the underlying forces and mech-
anisms of this pattern are unclear in many taxa, particularly 
migratory species . Individuals may escape environmental 
extremes and selection throughout their annual cycle be-
cause some aspects of size are largely fixed while others may 
vary seasonally . We used a long-term dataset tracking two 
populations of a temperate migratory shorebird, the piping 
plover (Charadrius melodus), across their breeding and non-
breeding ranges to determine whether fixed or plastic size 
traits followed Bergmann’s Rule for a migratory bird . As ex-
pected with Bergmann’s Rule, body mass (a plastic aspect of 
size) increased with latitude across both their breeding and 
non-breeding ranges for plover populations in the Central 
and Atlantic Flyways . In contrast, wing length (a fixed aspect 
of size) increased with latitude on their breeding range in 
both populations, but exhibited no relationship across their 
wintering range . This discrepancy resulted from the tendency 
for larger-winged individuals to migrate longer distances 
relative to smaller individuals, with low levels of migratory 
connectivity . We infer that while both mass and wing-size 
are spatially structured on the breeding grounds, wing-size 
phenotypes are mixed on the non-breeding grounds due to 
lower selection pressure to adjust or filter wing-size in this 
season . Ultimately, these results indicate that wing length 
was driven by selection pressures associated with condi-
tions experienced during the breeding season or migration, 
whereas body mass was modified by conditions experienced 
throughout the annual lifecycle .



27th International Ornithological Congress, Vancouver, 2018  Oral Abstracts

186

O38.07
A comprehensive phylogeny of suboscine birds and the 
origins of Neotropical avian megadiversity

Michael Harvey1, Gustavo Bravo2, Santiago Claramunt3, 
Graham Derryberry1, Andrés Cuervo5, R . Terry Chesser10, Joel 
Cracraft6, Luís Fábio Silveira7, Fred Sheldon4, Rob Moyle8, 
Alexandre Aleixo9, Jessica Shearer McKay6, Brian T . Smith6, 
Robb Brumfield4, Elizabeth Derryberry1

1. University of Tennessee, Knoxville, TN, USA, 2. Harvard University, 
Cambridge, MA, USA, 3. Royal Ontario Museum, Toronto, ON, Canada, 
4. Louisiana State University, Baton Rouge, LA, USA, 5. Instituto Alexan-
der von Humboldt, Botogá, Colombia, 6. American Museum of Natural 
History, New York, NY, USA, 7. Universidade de São Paulo, São Paulo, SP, 
Brazil, 8. University of Kansas, Lawrence, KS, USA, 9. Museu Paraense 
Emílio Goeldi, Belém, PA, Brazil, 10. USGS Patuxent Wildlife Research 
Center, Washington, D.C., DC, USA

The Neotropics are home to unparalleled biological divers-
ity . A major component of the spectacular avian diversity 
in the region is the suboscine passerines, a group of 1,316 
species representing 12 .5% of all birds worldwide . However, 
the lack of a detailed phylogeny has obscured our under-
standing of the origins of suboscine diversity . We gather an 
unprecedented phylogenomic dataset containing 1 .5 million 
base pairs from 1,719 samples to estimate a comprehensive 
phylogenetic tree of suboscines . We evaluate heterogeneity 
in phylogenetic signal across the genome, reconcile variation 
to estimate a consensus species tree, and estimate the tim-
ing of evolutionary events in the group . We find support for 
deep divergences that were previously recognized, but find 
evidence for novel relationships among genera and species . 
Speciation rates within suboscines are high across the Neo-
tropics and parts of North America, but a few groups stand 
out in that they have produced >90% of extant suboscine 
diversity . Sampling at and below the species level uncovers 
cryptic diversity and reveals that diversification processes 
within suboscines are ongoing through the present day . 
Overall, our results reveal the dramatic and ongoing explo-
sion of a striking element of Neotropical species diversity and 
provides a detailed framework for additional comparative 
evolutionary research in a major avian radiation .

O38.08
Genetic diversity, morphological variation, and 
biogeography of the Mesoamerican Golden-fronted 
woodpecker complex (Centurus aurifrons) by using NGS 
data

Alexander Llanes-Quevedo1, Alicia Mastretta2, Luis A . 
Sánchez-González1, Adolfo G . Navarro-Siguenza1

1. Universidad Nacional Autonoma de Mexico, Mexico City, CMX, Mex-
ico, 2. Comisión Nacional para el Conocimiento y Uso de la Biodiversi-
dad, Mexico City, CMX, Mexico

The Golden-fronted woodpecker complex Centurus aurifrons 
(Aves: Picidae) is a sedentary species whose distribution 
extends from the temperate regions of North America to the 
tropics of Central America . Throughout its distribution, this 
highly polytypic species presents ample morphological dif-

ferentiation, which has provoked changes in the taxonomic 
recognition of the populations, from one to four species, and 
up to 12 subspecies, grouped into four main morphological 
groups: aurifrons, santacruzi, dubius, and polygrammus . Previ-
ous molecular studies have shown paraphyly, where the auri-
frons group is more closely related to the Red-bellied wood-
pecker (C. carolinus) than to the other Mesoamerican groups 
(santacruzi, dubius and polygrammus) proposed together 
as the species C. santacruzi . However, other aspects such as 
their genetic diversity (fundamentally nuclear), the relation-
ship between genetic and morphological diversity, and the 
existence and intensity of gene flow between morphological 
groups, remain unclear . In the present work, we employed 
Next Generation Sequencing methods (nextRAD sequences) 
from 50 individuals of the two putative species and of all 
morphotypes and analyzed the genetic variation within and 
among them, and the correspondence of this variation with 
geography, ecology, and morphology . We also inferred the 
phylogenetic relationships between the putative species 
and C. carolinus . This work constitutes a contribution to the 
understanding of the complex biogeography and evolution 
of Mesoamerican bird diversity by strengthening the sys-
tematics knowledge .Consequently, it adds to the adequate 
management plans and conservation of these species and 
their habitats .

O39: Population and Individual 
Ecology: Methods in Ecology

O39.01
Integrating large-scale citizen science data to reveal the 
drivers of population change in long-distance migratory 
birds

Catriona A . Morrison1, Robert A . Robinson2, Simon Butler1, 
Jacquie A . Clark2, Jennifer A . Gill1

1. University of East Anglia, Norwich, United Kingdom, 2. British Trust 
for Ornithology, Thetford, United Kingdom

In Europe, breeding bird abundance is monitored through 
a citizen science network coordinated by the Pan-European 
Common Bird Monitoring Scheme (PECBMS), while demo-
graphic surveys are carried out through the Euro-CES 
(Constant Effort Sites) scheme . Across these networks, severe 
declines in many Afro-Palaearctic migratory bird popula-
tions, particularly those travelling to the humid tropics of 
Africa, has focused attention on identifying threats operat-
ing during the non-breeding season . However, substantial 
within-species variation in population trends across breeding 
ranges suggests that breeding ground processes could also 
be involved . Identifying the demographic drivers of popula-
tion declines is a critical step in designing appropriate and 
effective conservation management . Using PECBMS and 
Euro-CES data from 17 countries, covering more than 14,000 
sites and 80 species over the last three decades, we show 
that, on breeding sites across Europe, co-occurring spe-
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cies that either migrate to Africa or stay within Europe have 
(1) similar direction and magnitude of population trends 
and (2) similar levels of productivity but not survival rates . 
This strongly suggests that the influence of local breeding 
season conditions on productivity is a major driver of cur-
rent population trends . Using integrated population models 
for one common migrant species, we also demonstrate the 
potential for improved productivity, but not survival, to drive 
population recovery . Our analyses highlight the potential 
for targeted improvement of breeding season conditions to 
influence productivity and population trends of these migra-
tory species, and the hugely important role of citizen science 
monitoring of bird abundance and productivity in uncov-
ering the demographic drivers of population change .

O39.02
Automatic bird sound detection: logistic regression 
based acoustic occupancy model

Yi-Chin Tseng1, Bianca N .I . Eskelson1, Kathy Martin2

1. Department of Forest Resources Management, University of Brit-
ish Columbia, Vancouver, BC, Canada, 2. Department of Forest and 
Conservation Sciences, University of British Columbia, Vancouver, BC, 
Canada

Avian bioacoustics research was revolutionized by the 
introduction of the digital audio recorder, which not only 
allows remote-monitoring but also makes large-scale stud-
ies possible . However, manual inspection of recordings is 
not feasible given increasingly larger datasets . The need 
for an automatic bird sound detection algorithm as a pre-
filtering step prior to other acoustic analyses has arisen . In 
this research, we developed logistic models to predict the 
probability of bird presence in a recording using frequency 
percentiles . Our smartphone-derived recordings covered a 
wide range of environments (e .g ., grassland, forest, urban 
areas) with the presence of noise due to weather, traffic, 
insects, and human speech . A wide range of bird species was 
included . Based on leave-one-out validation and using an 
optimal cut-off of 0 .35 (i .e ., probability ≥ 0 .35 indicates the 
presence of birds), our model resulted in 70% accuracy with 
a 14% false negative rate . Our model took less than one hour 
to process 15,690 ten-second recordings (i .e ., 44 hours in 
duration) . This acoustic occupancy model opens up new pos-
sibilities toward automatic, accurate, and efficient analysis of 
large remote-monitoring audio datasets .

O39.03
Is there a systematic bias in citizen science bird data due 
to the demographic bias of citizen scientists?

John A . Muller, Gilbert Wolford, Maryanne Dantzler-Kyer
University of Oklahoma, Norman, OK, USA

It is important for humans to have a connection with nature . 
Access to nature helps humans with everything from depres-
sion and stress relief to reduced crime rates . We investigated 
whether or not the distribution of green space in Oklahoma 
County, Oklahoma and the counties making up the greater 

Houston, Texas area were distributed equally in areas with 
differing human demographics . We analyzed whether the 
biased demographic characteristics of birders, biased the 
data entered into a citizen science database (eBird) . For our 
analysis we used a combination of both spatial data (i .e ., US 
Census, eBird, National Land Cover Database) and survey 
data from the National Survey of Fishing, Hunting, and Wild-
life-Associated Recreation for our analysis . Although there is 
an established literature stating that blacks and minorities 
are underrepresented in the hobby of birding, our results do 
not support their findings . Our results indicate that the most 
important variable determining effort of birders contributing 
to eBird was the amount of green space within a census tract 
in Oklahoma County, and the area of the tract in Houston . We 
think that the best way to answer our questions in the future 
would be to use a custom survey/ questionnaire distributed 
through birding listservs where committed birders are most 
likely to be the primary recipient .

O39.04
Evaluating UAS-based census techniques to monitor 
urban-nesting Glaucous-winged Gulls (Larus glaucescens)

Louise K . Blight1, 2, Douglas F . Bertram3

1. Procellaria Research & Consulting, Victoria, BC, Canada, 2. School 
of Environmental Studies, University of Victoria, Victoria, BC, Canada, 
3. Environment and Climate Change Canada, Science & Technology, 
Wildlife Research Division, Sidney, BC, Canada

The number of Glaucous-winged Gulls (Larus glaucescens) 
nesting in inshore waters of southern British Columbia has 
declined steeply since the 1980s . At that time most pairs 
bred at large colonies on offshore islets, urban-nesting birds 
comprising a small proportion (~5%) of historical counts . 
Casual observations suggest that numbers of urban nesters 
have recently increased despite region-wide declines, but 
censusing urban gulls is problematic because most occupy 
inaccessible rooftops that are largely invisible from the 
ground or higher vantage points . Our goal was to test wheth-
er small unmanned aerial systems (UAS, or drones) provide a 
suitable platform from which to census urban-nesting gulls 
on Canada’s west coast . We also aimed to update regional 
population estimates of this species . Our UAS transects thus 
resurveyed urban areas covered by ground-based surveys in 
the 1980s . We obtained high-resolution (~3 cm/pixel) geo-
referenced images shot continuously from gimballed SLR 
cameras mounted beneath survey drones . Images were digit-
ally stitched into orthomosaic maps, and the nesting gulls 
visible in these images tallied manually . Although our results 
are not directly comparable with 1980s surveys, they provide 
evidence of an urban gull population that is increasing in 
number and expanding in extent . Nesting gulls were readily 
identifiable in orthomosaics and incubating birds appeared 
undisturbed by drone presence, indicating that UAS are a 
promising survey tool for our region . With growing urban 
gull populations comes increased potential for gull-human 
conflict: UAS can facilitate the accurate characterization of 
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rooftop colonies required to minimize impacts of manage-
ment activities on this declining species .

O39.05
Modeling 22-year trends in marsh breeding bird 
abundance using the spatially explicit INLA approach

Sonya Richmond, Doug Tozer, Tara Crewe
Bird Studies Canada, Port Rowan, ON, Canada

Temporal trends in abundance are used to assess the status 
of wildlife populations, and are particularly useful when they 
are accurate and at spatial scales relevant for conservation . 
We used the INLA (Integrated Nested Laplace Approxima-
tion) approach to model trends in the mean abundance of 
seven marsh breeding bird species at various spatial scales in 
the Great Lakes Basin using data collected through Bird Stud-
ies Canada’s Great Lakes Marsh Monitoring Program (1995-
2016) . Separate trends were calculated for American Bittern 
Botaurus lentiginosus, Black Tern Chlidonias niger, Common 
Moorhen Gallinula chloropus, Least Bittern xobrychus exilis, 
Pied-billed Grebe Podilymbus podiceps, Sora Porzana carolina, 
and Virginia Rail Rallus limicola in the Erie, Huron, Michigan, 
Ontario, and St . Lawrence lake basins, for Great Lakes coastal 
and inland marshes, and for marshes designated as Areas of 
Concern or not . These spatial scales link directly to reporting 
required under the Canada-US Great Lakes Water Quality 
Agreement, or are of interest to bird conservation organiza-
tions active in the region . Trends were highly variable among 
lake basins both within and among species . By contrast, 
negative trends were steeper at Great Lakes coastal locations 
compared to inland marshes for most species, and trends 
were more negative at locations within Areas of Concern 
compared to not for some species . The INLA approach 
provided a flexible, straightforward, and computationally 
inexpensive method of modelling trends for marsh birds at 
scales relevant for conservation in the Great Lakes Basin .

O39.06
Understanding relationships between spatial movements 
and bird song-types using a robot audition system HARK 
with microphone arrays

Shinji Sumitani1, Reiji Suzuki1, Shiho Matsubayashi2, Takaya 
Arita1, Kazuhiro Nakadai3, 4, Hiroshi G . Okuno5

1. Graduate School of Informatics, Nagoya University, Nagoya, Japan, 
2. Center for Open Innovation Research and Education, Graduate 
School of Engineering, Osaka University, Osaka, Japan, 3. Department 
of Systems and Control Engineering, School of Engineering, Tokyo In-
stitute of Technology, Tokyo, Japan, 4. Honda Research Institute Japan 
Co., Ltd., Saitama, Japan, 5. Graduate School of Fundamental Science 
and Engineering, Waseda University, Tokyo, Japan

For deeper understanding of ecological functions and 
semantics of bird songs, it is important to clarify fine-scale 
relationships between characteristics of songs and their 
behavioral contexts . However, it takes much time and effort 
to obtain such data . Deploying a robotic monitoring sys-
tem into a field is our approach to solve this problem . We 
are developing a portable system for bird song localization 

called HARKBird, which automatically extracts sound sources 
and their direction of arrival (DOA) . HARKBird consists of a 
laptop PC with an open source software for robot audition 
HARK combined with a low-cost microphone array . Here, we 
introduce two playback experiments using HARKBird . One is 
to observe how playback patterns can affect vocalization and 
spatial movement of an individual Japanese bush-warbler 
(Horornis diphone), by estimating the DOA of his songs . 
We quantitatively observed that he tended to sing type-H 
(advertising) songs less frequently and move actively during 
which conspecific songs were replayed from a loudspeaker, 
and sing a type-L (threatening) song after a large movement 
with a high probability . The other playback experiment at-
tempted to perform a real-time 2D localization and offline 
classification of songs of Spotted Towhee (Pipilo maculatus) 
using a dimension reduction algorithm t-SNE and a clus-
tering algorithm DBSCAN . We could estimate the position of 
a loudspeaker replaying conspecific songs about 6 m away 
from two microphone arrays with mean error distance of 
0 .93 m and classify three song types semi-automatically with 
high accuracy . We found significant differences in the spatial 
distributions of these song types .

O39.07
Drones as a tool for bird study: an invaluable technology 
or just a new form of disturbance?

David M . Bird
McGill University, North Saanich, BC, Canada

Small Unmanned Vehicle Systems (UVS; aka drones) are 
rapidly gaining in popularity among ornithologists world-
wide as an emerging technology for counting, detecting, and 
tracking birds . Over the last dozen years, my team has experi-
mented with drones to monitor the abundance of nesting 
terns, to record the nest contents of several nesting raptor 
species and monitor their respective behavioral responses, to 
count seabirds in colonies in Newfoundland and the Arctic, 
to map breeding habitat of threatened bitterns, to detect 
heat signatures from bird nests, to radio-track songbirds, 
and to disperse nuisance birds from farm crops . Other teams 
have used drones to detect the songs and calls of forest 
songbirds, to count flamingos, cranes and gulls, to determine 
penguin responses to climate change, to map habitat use by 
pelicans and falcons, and even to test their accuracy com-
pared to ground counts by human observers . Compared to 
using manned light airplanes, helicopters, and/or watercraft, 
flying drones can be cheaper, greener, less obtrusive, and 
much safer . Yet, some ornithologists and conservationists still 
remain skeptical about this new technology, claiming that 
it is merely a new form of disturbance or harassment to the 
birds . In this presentation, I summarize the progress of using 
drones to study and conserve birds to date, discuss the posi-
tive and negative sides of using them in the field, and argue 
that the pros greatly outweigh the cons . Finally, I provide 
guidelines for the ethical and effective use of these machines 
so as to minimize their impact on bird populations . 
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O39.08
The importance of accounting for imperfect detection 
when estimating functional and phylogenetic structure 
of bird communities

Xingfeng Si1, Marc W . Cadotte2, Morgan W . Tingley3, Ping 
Ding1

1. Zhejiang University, Hangzhou, China, 2. University of Toronto, 
Toronto, ON, Canada, 3. University of Connecticut, Storrs, CT, USA

Incorporating imperfect detection when estimating spe-
cies richness has become commonplace in the past decade . 
However, the question of how imperfect detection of species 
affects estimates of functional and phylogenetic commun-
ity structure remains untested . We employed multi-species 
occupancy models to assess the effects of imperfect detec-
tion of species on estimates of bird diversity and community 
structure by incorporating species traits and phylogenies 
in a land-bridge island system . Our results showed that 
taxonomic, functional and phylogenetic diversity were all 
underestimated significantly as a result of species’ imperfect 
detection, taxonomic diversity showing the greatest bias . 
The functional and phylogenetic structure calculated from 
observed communities were both more clustered than those 
from the detection-corrected communities due to missed 
distinct species . The discrepancy between observed and 
estimated diversity differed according to the measure of bio-
diversity employed . Our study demonstrates the importance 
of accounting for species’ imperfect detection in biodiversity 
studies, especially for functional and phylogenetic commun-
ity ecology . With datasets that allow for detection-corrected 
community structure, we can better estimate diversity and 
infer the underlying mechanisms that structure community 
assembly, and thus make reliable management decisions for 
the conservation of biodiversity .

O40: Cognition, Learning and 
Communication

O40.01
Prenatal stimulation with incubation calls affects song 
learning in the Zebra Finch

Andrew C . Katsis1, Mzuri H . Davies1, Katherine L . Buchanan1, 
Sonia Kleindorfer2, Mark E . Hauber3, Mylene M . Mariette1

1. Deakin University, Waurn Ponds, VIC, Australia, 2. Flinders University, 
Adelaide, SA, Australia, 3. University of Illinois, Urbana-Champaign, IL, 
USA

Despite a wealth of research on the developmental factors 
that affect song learning, the role of the prenatal acoustic 
environment has received surprisingly little attention . Recent 
findings in several Australian songbirds, including the Zebra 
Finch (Taeniopygia guttata), show that altricial embryos are 
indeed responsive to sound, and that prenatal exposure to 
conspecific vocalisations can have long-lasting behavioural 
and fitness effects . In this study, we tested how prenatal ex-

posure to incubation calls—a parental vocalisation produced 
on the nest—affected song learning in the Zebra Finch, a 
classic model species for vocal learning research . Captive, 
wild-derived male finches were exposed in the egg to either 
incubation calls (treatment, n=15 birds) or contact calls (con-
trol, n=24), and then reared together in a large colony . Songs 
were recorded after crystallisation and compared with those 
of their social father, the expected tutor for song learning . 
Contrary to our predictions, the playback treatment did not 
affect the accuracy with which males copied their father’s 
song, but instead increased song learning from secondary 
tutors . In turn, males that incorporated more non-paternal 
syllables into their songs had greater mounting success in 
mating trials, which suggests that this behaviour is adaptive . 
These effects may be attributable to changes in juvenile 
social behaviour, given that treatment and control birds also 
behaved differently during mating trials . Our study provides 
the first experimental evidence that prenatal acoustic stimuli 
can influence song learning and subsequent courtship suc-
cess in a songbird .

O40.02
Prenatal learning predicts fledgling song repertoire in 
the Superb Fairy-wren (Malurus cyaneus)

Christine Evans1, Diane Colombelli-Negrel1, Mark E . Hauber2, 
Sonia Kleindorfer1

1. Flinders University, Adelaide, SA, Australia, 2. University of Illinois, 
Urbana, IL, USA

The complexity of the learned vocal repertoire has been 
shown to positively influence mating success and terri-
tory defence in vocal learning songbirds . A recent suite of 
studies show that some songbird embryos learn parental 
call elements, discriminate between individual callers, and 
respond to adult song . However, little is known about how 
prenatal sound discrimination could affect fitness . Here we 
ask whether prenatal sound discrimination to maternal calls 
positively predicts song element repertoire, and we test this 
in the Superb Fairy-wren (Malurus cyaneus) . We use a habitu-
ation/dishabituation approach to measure prenatal auditory 
response in the eggs to female incubation calls and later 
quantify observed song repertoire in the fledglings . Songbird 
embryos with stronger dishabituation response to experi-
mental broadcast of female ‘incubation calls’ acquired more 
‘chatter song’ elements post-hatch . The observed fledgling 
song repertoire was calculated as the percentage of vocal 
elements that a fledgling aged ~12 weeks had acquired from 
its parental vocal tutors . Therefore, prenatal auditory experi-
ence and individual variation in prenatal sound discrimina-
tion are associated with acquired vocal repertoire post-hatch . 
From the adult female’s perspective, costly incubation calling 
to embryos could be a form of maternal investment that may 
enhance fitness later in life . 
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O40.03
Vocal communication in zebra finches: a focused 
description of pair vocal activity

Pietro B . D’Amelio, Manfred Gahr, Andries ter Maat
Max Planck Institute for Ornithology, Seewiesen, Germany

The study of bird vocal communication has historically 
focused on songs, whereas the study of unlearned calls has 
not been given much attention . Songs are elaborated and 
long whereas calls are much shorter and simpler, but while 
the first only serve few functions the latter are employed 
in a myriad of situations . Among these different functions, 
calls can mediate social relationships (social calls), especially 
within the pair . We do not yet understand in detail the usage 
of social calls . Using zebra finches (Taeniopygia guttata) as 
model species we investigated the patterns and functions of 
their continuous chattering . In a captive setting we answered 
the following questions: 1) When are social calls emitted? 2) 
How does the vocal communication develop within a pair? 
3) Are the unlearned calls individually recognized? We de-
veloped and used miniaturized backpack microphones (0 .6 
grams) to record the daily vocalizations of each bird individ-
ually and integrate vocal communication with social informa-
tion from video recordings . To investigate individual vocal 
recognition we used playback experiments . For each type 
of call we describe how movement and the relative distance 
between birds influenced call production . Further, we report 
that mates developed precise patterns of alternated calling 
during pair formations . Finally, we demonstrated that social 
calls were individually recognized . We begin to describe in 
detail usage and functions of social calls the most common 
and yet unexplored vocalizations in birds under controlled 
conditions . We forecast that these findings will be the foun-
dation to be able to understand call usage in the wild .

O40.05
Song repertoires of the Oriental Magpie Robin 
(Copsychus saularis) in relation to territory size and 
nesting success

Dinesh Bhatt1, Amar Singh1, Vinaya K . Sethi2

1. Gurukula Kangri Vishwavidyalaya, Haridwar, UK, India, 2. Uttara-
khand Sanskrit University, Haridwar, UK, India

Song repertoire size and territory of male songbirds during 
the breeding season is believed to play an important role in 
sexual selection . Both aspects are often involved in intersex-
ual and intra-sexual relationships . In this study, an attempt 
has been made to understand the relationship, if any, be-
tween discrete song repertoires size, territory size and nest-
ing success in a colour ringed population of Oriental Magpie 
Robin (OMR) in its habitat at Haridwar (29˚55´N, 78˚08´E), 
India . The OMR is a well-known tropical songbird, in which 
males deliver two types of songs: namely, discrete song and 
continuous song . Discrete songs are delivered throughout 
the breeding season during different times of the day, while 
continuous songs are delivered occasionally during court-
ship behaviour, intruder male rivalry and female attraction . 

We classified song repertoires, determined territory size, 
nesting success and observed male song sharing .
An average of 42 .59±13 .05 song types was observed in the 
repertoires of nine males . Territory size was found independ-
ent of song repertoire size, suggesting that larger territories 
may not necessarily be better territories . Furthermore, we 
didn’t find any correlation between song repertoire size and 
nesting success of the OMR . Comparison across individual 
songsters did not deliver evidence for sharing of song types . 
This is an interesting finding because repertoire sharing is 
common for many songbirds .

O40.06
Do birds that tweet also feel beat? The perception of 
temporal patterns in the Common Starling (Sturnus 
vulgaris)

Brendon Samuels, Scott MacDougall-Shackleton, Jessica 
Grahn
The University of Western Ontario, London, ON, Canada

While listening to music humans universally experience a 
regular beat, yet how the brain produces this sense of beat 
remains unclear . Sensitivity to beat is rare in the animal 
kingdom and has been theoretically linked to vocal learning 
ability; it has been shown in parrots but not in passerines . We 
conducted a series of behavioural experiments to investigate 
the perception of rhythmic patterns by a vocal learning song-
bird, the Common Starling (Sturnus vulgaris) using operant 
conditioning methods . Both human and songbird subjects 
were trained to categorize acoustic tone patterns that pro-
duce a strong or weak sense of beat . Results indicate that 
humans learned this task while songbirds mostly failed to 
transfer to a simple training discrimination between only two 
patterns . An additional operant experiment aimed to identify 
features of acoustic patterns that starlings attend towards, 
revealing they discriminate primarily using the overall tempo 
rather than recognition of patterns . Results of this experi-
ment will be discussed . Studying the perception of timing 
and rhythm in other species may contribute to understand-
ing the mechanisms and evolution of beat perception as an 
integral component of musicality .

O40.07
Developmental changes in song production in free-living 
male and female New Zealand bellbirds

Dianne H . Brunton, Michelle M . Roper, Aaron Harmer
Massey University, Auckland, New Zealand

Song development research has been dominated by stud-
ies of northern hemisphere species where typically only 
males sing . However, female song is present in many spe-
cies and recent research shows that female song is in fact 
the ancestral trait for songbirds . We present results from a 
field-based cross-sectional study comparing song develop-
ment in both sexes of New Zealand bellbirds, Anthornis 
melanura . We asked if both sexes develop song at a similar 
rate, and how the components of a song differ with age . The 
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motor-phases of each sex began at similar ages: subsong 
starting three weeks post-hatching and song types crystal-
lising by 24 weeks . Song components of learning phase, first 
breeding season and adults age-groups were compared . 
Song structure and acoustic properties were similar between 
sexes within the learning phase, but differed in adults . The 
variety of syllable types produced was more widespread 
in the learning phase and differed by age groups and sex . 
Individual syllable production varied in consistency between 
age groups for both sexes and we suggest that more com-
plex syllables may require more practice to reach maturity . 
The findings support the consensus that female and male 
bellbirds learn song at similar rates; however, differences 
between the sexes in the learnt song components results in 
sexually dimorphic songs . This study is novel in that it uses a 
field based approach in which the complex song of male and 
female wild birds is compared between age groups ranging 
from fledging until adulthood and contributes to current 
knowledge of female song development .

O40.08
The function of complex female song in a cooperative 
breeder

Amy S . LeBlanc, Kimberley K . Meyers, Raoul A . Mulder, 
Michelle L . Hall
The University of Melbourne, Melbourne, VIC, Australia

The evolution of elaborate traits is thought to be driven 
primarily by sexual selection acting on males, but this notion 
is challenged by females that display elaborate traits such 
as complex bird song . We investigated the function of vocal 
complexity in female birds by (i) quantifying and identify-
ing correlates of vocal complexity and (ii) testing male and 
female responses to experimentally manipulated complex-
ity of female territorial songs . Females of the cooperatively 
breeding superb fairy-wren (Malurus cyaneus) had large 
repertoires of syllable types, similar in size and structure to 
males . However, males combined slightly more syllable types 
into each song than females . Older birds of both sexes had 
larger repertoire sizes than younger birds, suggesting that 
repertoire size may be an indicator of individual age or viabil-
ity . On-territory playback elicited more aggressive responses 
to female songs that had been experimentally manipulated 
to be more complex compared to simple songs . Territory 
defenders of both sexes were responsive to variation in the 
complexity of female territorial songs . Our findings provide 
further evidence that females, as well as males, can express 
functional elaborate traits .

Round Table Abstracts

RT01.01
World bird classifications

Frank Gill1, Les Christidis2

1. Academy of Natural Sciences, Stockton, CA, USA, 2. Southern Cross 
University, Coffs Harbour, NSW, Australia

The taxonomy of world birds has entered a new era of 
dynamic changes . The changes are driven by new molecular 
technologies for evaluating relationships and by new com-
munication technologies for sharing information . Applica-
tions in conservation, ecotourism, and international develop-
ment all call increasingly for improved alignment of global 
lists and a more unified classification of birds . By focusing 
on the stakeholders and end users who would benefit from 
unification of world bird lists the Round Table discussion will 
explore ways to work together to get a better result for all .
Managers of the primary world bird lists will first lay the foun-
dation for the Round Table by speaking briefly about their 
missions and progress to date . Then Round Table attendees 
will discuss the challenges and opportunities for achieving 
taxonomic consensus . Next steps include agreements on first 
principles, and priorities as well as on our end game goals . 
The Round Table will conclude with a proposed timetable for 
achieving those goals . 

RT02.01
The two sides of feather corticosterone: effects on 
feather quality and archive of environmental stress

Lukas Jenni1, L . Michael Romero2, Virginie Canoine3

1. Swiss Ornithological Institute, Sempach, Switzerland, 2. Tufts 
University, Medford, MA, USA, 3. Department of Behavioural Biology, 
University of Vienna, Vienna, Austria

More and more researchers determine corticosterone in 
feathers, because it was realized that circulating corticoster-
one is deposited in growing feathers and thus provides 
an archive of corticosterone deposited during the growth 
of the feather examined . Feather corticosterone provides 
many advantages over other methods of measuring corti-
costerone (e .g . in plasma, faeces) and is now used increas-
ingly to investigate relationships between environmental 
conditions or stress (supposed to be reflected by feather 
corticosterone) and many individual traits, particularly prox-
ies of fitness . However, uncritical use and interpretation of 
feather corticosterone may lead to simplified or erroneous 
conclusions . Another facet of corticosterone is that it affects 
feather growth and feather quality and thus determines the 
appearance of the bird and its plumage quality . However, 
birds seem to have evolved mechanisms to reduce the effect 
of corticosterone on all or part of the feathers during growth 
through a reduction of baseline and stress-induced corti-
costerone levels and through yet unknown mechanisms to 
‘allocate’ fault bars to certain feather tracts .
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Therefore, mechanisms regulating corticosterone incor-
poration into feathers may interfere with the simple and 
straightforward use of feathers as a corticosterone archive . 
However, the two sides of corticosterone (effects on feathers 
and corticosterone archive) have only rarely been considered 
together .
In this RTD, we will provide three short introductory presen-
tations to launch the discussion about conceptual and meth-
odological aspects of the effects of corticosterone on feather 
growth and quality on the one hand, and the use of feathers 
as an archive of corticosterone on the other hand .

RT03.01
Developing bird collections through growth and 
enhancement

Ildiko Szabo1, Till Töpfer2, Sylke Frahnert3, Kevin Winker4

1. University of British Columbia Beaty Biodiversity Museum, Vancou-
ver, BC, Canada, 2. Zoological Research Museum Alexander Koenig, 
Bonn, Germany, 3. Museum für Naturkunde Berlin, Berlin, Germany,  
4. University of Alaska, Fairbanks, AK, USA

Bird collections are currently experiencing rapidly growing 
numbers of external requests, both for data and for specimen 
loans . Digitization, online data availability, and new speci-
mens have been key drivers of this growth . Contemporary 
development of collections, however, differs among nations 
and institutions . Some of these differences reflect internal 
(e .g ., funding) and external (e .g ., permitting) factors . This 
Round Table Discussion, involving principle curators and 
users of major bird collections will explore global perspec-
tives on collections development . We will use the RTD to 
explore and discuss international perspectives on collection 
development with participants from across the globe . We 
aim for a global view on the subject, identifying common 
ground for potential cooperation and discussing the needs 
of different institutions . By doing so, we will learn where 
there are gaps in contemporary collections (physical/data) 
and how these could potentially be filled jointly . Critical fac-
tors for managing collections, such as destructive analyses 
and securing orphaned collections will be considered as well . 
We will open the floor to discussion of specific topics e .g ., an 
international catalogue of type specimens and encourage 
all delegates with an interest in the use and management of 
avian collections, to attend .

RT04.01
Conservation of critically endangered birds on the 
islands of Eastern Indonesia

Jeffrey A . Sayer1, Olivier Langrand2

1. Department of Forest and Conservation Science, Faculty of Forestry, 
University of British Columbia, Vancouver, BC, Canada, 2. Critical 
Ecosystems Partnership Fund, Conservation International, Washington, 
DC, USA

The International Ornithological Congress represents an 
excellent opportunity to discuss the key global threats to 
avian biodiversity . Some of the highest levels of local bird 

endemicity in the world occur on the small islands of Eastern 
Indonesia – notably in the Moluccas . There are special chal-
lenges in achieving conservation in these regions . Human 
population density is high, people live in extreme poverty 
and land to support peoples’ livelihoods is scarce . The 
conventional approaches of establishing government man-
aged protected areas are difficult and are resisted by local 
populations . However, without local public engagement the 
prospects for conservation in such regions remains bleak . We 
invite all delegates with an interest and passion for remote 
avian conservation to participate in this Discussion about 
how to manage and improve conservation outcomes in such 
situations . We particularly are interested in encouraging 
attendance from those with experience of reconciling local 
people’s development needs on small islands, with the goal 
of conserving locally endemic birds . The conveners of this 
RTD will report on the Critical Ecosystems Partnership Fund 
(CEPF) and Burung Indonesia activities, aimed at achieving 
local stewardship of critical bird areas in Wallacea . We will 
invite people from other organizations with similar goals and 
working in other parts of the world to join us at the Roundt-
able and report on their successes and failures . .

RT05.01
Information exchange and promotion of seabird research 
and conservation in Pacific Ocean

Yat-tung Yu1, Kiyoaki Ozaki2

1. Hong Kong Bird Watching Society, Hong Kong, China, 2. Yamashina 
Institute for Ornithology, Abiko, Japan

Seabirds are sentinels for the marine environment . As such, 
they attract considerable research attention and effort in 
North America and Europe . However, this situation is not the 
same in the Western Pacific Region, where seabirds are usu-
ally found in remote areas, which receive disproportionately 
less scientific attention . Anecdotal observations indicate 
declines in the abundance of some seabird species in this 
region, but comprehensive survey data for many of the 
relevant species are still lacking . Therefore, we cannot assess 
the population health of the different seabird species in this 
region . During the 2014 IOC in Tokyo, a round-table discus-
sion (RTD) was held to discuss seabird conservation and to 
initiate the first regional communication between seabird 
researchers in the North Pacific region . We will build on this 
highly successful RTD by a follow-up RTD to strengthen 
the existing network, enabling better communication and 
information exchange with more researchers working in the 
wider Pacific region . At this RTD our discussions will focus 
on how best to promote seabird research and conservation, 
information exchange and planning of joint research for 
seabirds, within this regional perspective .
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RT06.01
The Canada Warbler International Conservation 
Initiative: Moving from planning to action

Alaine F . Camfield1, Ana Gonzalez-Prieto2, Ted Cheskey3, Jon 
McCracken4

1. Canadian Wildlife Service - Environment and Climate Change 
Canada, Gatineau, QC, Canada, 2. University of Saskatchewan; Selva - 
Research for Conservation in the Neotropics, White Rock, BC, Canada, 
3. Nature Canada, Ottawa, ON, Canada, 4. Bird Studies Canada, Port 
Rowan, ON, Canada

The Canada Warbler International Conservation Initiative 
(CWICI) is a multinational collaboration to support and 
coordinate recovery efforts for Cardellina canadensis . The 
initiative focuses on a full life-cycle approach to research and 
conservation action to help conserve a species whose popu-
lation has declined by 70% in the last 40 years . An extensive 
and collaborative planning effort applied the Open Stan-
dards for the Practice of Conservation to create a full annual-
cycle conservation plan for Canada Warblers . The process 
included over 40 participants from 7 countries spanning the 
breeding (Canada and US) and non-breeding (Central and 
South America) ranges of the species . As the planning ends, 
it is time to shift focus towards implementation of the plan’s 
recommendations . Current analyses point to the non-breed-
ing season as the most limiting stage in the species’ annual-
cycle, therefore the bulk of conservation recommendations 
focus on addressing habitat loss on the non-breeding 
grounds . The International Ornithological Congress pro-
vides a unique opportunity for discussion and collaboration 
among CWICI members and members of the ornithological 
community with experience implementing multi-national 
conservation strategies for other species . The objectives of 
this round-table are to share the final conceptual models 
from the plan, provide an overview of our understanding of 
drivers of the species’ decline and bring together researchers 
and conservation practitioners working on Canada Warblers 
and other species to share information on ongoing projects 
and explore and prioritize paths forward . The round-table 
will also provide the opportunity to involve new individuals 
and partners in the discussion and expand the network . 

RT07.01
Round table discussion of the International 
Ornithologists’ Union Working Group on Avian 
Morphology (WGAM)

Andrei V . Zinoviev1, Dominique G . Homberger2

1. Tver State University, Tver, Russia, 2. Louisiana State University, Baton 
Rouge, LA, USA

The purpose of the RTD is to bring the attention of the 
morphologists and all interested in the avian morphology to 
the WGAM . Established during IOC26 held in Japan in 2014, 
the WGAM is aimed to create and maintain a platform for (1) 
coordinating of studies in avian morphology worldwide from 
both basic and applied perspectives; (2) establishing and 
maintaining an Internet library for the exchange of publica-
tions among the members; (3) translating publications into 

English; and (4) updating a standardized nomenclature of 
avian anatomical terms .
Participants of the RTD will be presented with an informa-
tion of what has been done in the four elapsed years . Results 
of the meeting of the WGAM Committee members in Baton 
Rouge (the U .S .A ., 2016) will be announced . The site of the 
WGAM (http://nyroca2002 .wixsite .com/wgam) and the stra-
tegic directions of its managing as well as WGAM member-
ship issues will be discussed . 

RT08.01
Innovative gene editing approaches for conservation

Owain Edward2, Heath Packard1

1. Island Conservation / Genetic Biocontrol of Invasive Rodents Partner-
ship, Santa Cruz, CA, USA, 2. Commonwealth Scientific and Industrial 
Research Organisation, Canberra, ACT, Australia

This Round Table Discussion will raise awareness of, and 
foster discussion around, the potential uses of gene editing 
technologies to conserve birds and habitat through the 
control of introduced, damaging (invasive) species, particu-
larly on islands . The roundtable will examine current gene 
editing-based approaches being considered and how they 
might complement or contrast with existing strategies . This 
background will provide a basis for discussion on pathways 
to ensure safe and responsible research into these approach-
es . We will discuss the role that the conservation community 
should play in engaging with this emerging field of research . 
As innovations in gene editing increase, the likelihood that 
genetic technologies for conservation could be developed 
increase . It is vital that stakeholders engaged in conserva-
tion activities are equipped to assess the benefits, risks, and 
uncertainties of these approaches . They should also have a 
good idea of the technical and regulatory frameworks cur-
rently in place to govern gene editing research and testing, 
as well as the potential conservation applications . This ses-
sion aims to provide participants with a clear view of the cur-
rent state of research on genetic technologies for conserva-
tion, such as gene drive approaches, as well as the existing 
regulatory landscape and governance paradigms in several 
different contexts . Asking questions such as 
What gaps or need, could genetic tools for conservation ad-
dress?’ 
Could genetic technologies for conservation be ‘field tested’, 
and if so what should be the key considerations?
What should be the next steps for the conservation com-
munity to ensure gene editing research addresses their 
needs and concerns?
We will stimulate a transparent exchange of views between 
interested parties, with researchers directly involved in 
research on genetic technologies for conservation to collect 
and respond to questions and concerns . 
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RT09.01
Island Biosecurity: Protecting the investments and 
sharing new knowledge

Gregg R . Howald1, Peter J . Davidson2

1. Island Conservation, Santa Cruz, CA, USA, 2. Bird Studies Canada, 
Delta, BC, Canada

Islands represent ~5% of the earth’s surface, but they support 
a disproportionately high amount of the earth’s biodiversity . 
Historically, islands have also witnessed upwards of 80% of 
known extinctions, the vast majority caused by introduced 
species . Today >40% of IUCN red listed species are found 
on islands, but many threatened by invasive species such as 
predators that are still being deliberately or inadvertently 
transferred onto islands worldwide . Fortunately, in some 
instances invasive species can be removed from islands and 
both species and ecosystems can and do recover, many with-
out any additional inputs by people . However, the invest-
ments into restoration can be significant, and preventing the 
introductions in the first place, and protecting the invest-
ment after restoration action are critical to long term sus-
tainability of the programs . This roundtable will be focused 
on sharing of the elements and principles of an effective 
biosecurity program, including best practices and examples 
of effective biosecurity programs from around the world . The 
Discussion is twinned with S17 “Advances in biosecurity to re-
verse alien invasive species impacts on islands” co-convened 
by David Bradley and Elaine Murphy (Tues 10am -12pm, 
21st Aug) . We encourage all delegates with an interest in 
island biosecurity to attend, particularly land managers and 
environmental practitioners that are considering invasive 
species eradications . Our aim is to facilitate the exchange 
of ideas on the principles and resources for an effective 
biosecurity program, as well as to highlight where to access 
resources to assist and guide in the development of an island 
biosecurity program, or improve existing programs .

RT10.01
Early Professionals Futures Forum: emerging challenges 
and the changing face of ornithology

Emily J . Williams1, Robyn Womack2

1. National Park Service, Denali Park, AK, USA, 2. University of Glasgow, 
Glasgow, United Kingdom

Over the last hundred years, the ornithology profession has 
experienced great change in not only scientific breadth 
and excellence, but also in the faces behind such pivotal 
research, teaching, outreach, and conservation . In the last 
two decades, women far exceed the number of men com-
pleting degrees in ornithology, and the profession continues 
to increase in diversity of individuals from numerous under-
represented backgrounds . As members of past generations 
near retirement, early career professionals now make up the 
majority of the ornithological workforce . Many unique chal-
lenges and concerns face early professionals and the roles 
and relevance of professional ornithological societies must 
meet the emerging needs of their members . In this round-

table discussion, we will discuss these challenges . The round-
table will provide a framework for thoughtful discussions 
about the future of the discipline, concrete steps professional 
ornithological societies can take to address concerns facing 
future ornithologists, and how to increase and support 
diversity in ornithology . The panel will reflect the diversity 
of the ornithological community with professionals from 
academic, governmental, non-governmental, and non-profit 
careers . We will ask the advice of panel speakers concern-
ing the unique challenges facing new professionals - how to 
stay financially afloat, maintaining work/life balance, finding 
sustainable careers, and staying engaged in ornithology, 
amongst other problems . Following the discussion, panel 
speakers and audience attendees will be encouraged to 
participate in a social drinks session on site supported by the 
EOU/AOS, to facilitate further discussion and networking .

RT11.01
Research and monitoring of declining migratory land 
birds (particularly Family Emberizidae) in Asia

Simba Chan1, Johannes Kamp2

1. BirdLife International - Asia Division, Tokyo, Japan, 2. Institute of 
Landscape Ecology, Muenster University, Muenster, Germany

In recent years, independent monitoring data from Russia 
and Hong Kong have shown a sharp decline in all bunt-
ing species migrating across continental Asia . The Yellow-
breasted Bunting Emberiza aureola is one species of particu-
lar concern and now listed as Critically Endangered . Other 
species such as Rustic Bunting Emberiza rustica and Chestnut 
Bunting Emberiza rutila have also shown significant declines . 
Monitoring and tracking of Emberiza aureola using geoloca-
tors has started in Russia, and Mongolia and is planned in 
Japan . The purpose of this Round Table Discussion is to high-
light this conservation issue and gather existing informa-
tion of all declining buntings in Asia . With this background 
we will discuss an international plan for cooperation and 
coordination for the study and protection of these bunting 
species . Such activities are likely to also benefit other small 
migratory birds in Asia . From similar Discussions at the IOC 
in Tokyo, 2014, a new land bird monitoring scheme in North 
east Asia was formed in 2015 . We aim to focus on the sharing 
of international information to initiate new joint projects in 
countries within Asia and beyond, to target migration studies 
on declining migratory land birds in Asia, particularly focus-
ing on Family Emberizidae . 

RT12.01
Urban Bird Consortium (URBICON): A new initiative to 
study urban birds from a global perspective

Juan D . Ibáñez-Álamo1, Louise K . Blight2, Barbara Helm3, S . 
James Reynolds4, Edward Kroc5

1. GELIFES, University of Groningen, Groningen, Netherlands,  
2. Procellaria Research & Consulting, Procellaria Research & Consulting, 
BC, Canada, 3. University of Groningen, Groningen, Netherlands,  
4. University of Birmingham, Birmingham, United Kingdom, 5. Univer-
sity of British Columbia, Vancouver, BC, Canada
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Urbanization is considered a major global threat to biodivers-
ity . Urban ecology is a rapidly growing research field . Birds 
are among the most commonly studied focal taxa in urban 
ecology, areas of study having included effects of pollution , 
human-bird conflicts, evolutionary and behavioral responses 
to urban environments, and feral species . These and other 
areas of research have highlighted the complex and multi-
faceted responses of birds to urbanization . However, our cur-
rent state of knowledge has a clear geographic bias towards 
some regions, primarily Europe and North America . If we 
want to understand the effect of urbanization as a global 
process, studies must take place globally and hence collab-
oratively . The main objective of our Round Table Discussion 
is to convene urban ornithologists with shared research in-
terests from around the world to create a new working group 
within the IOU that focuses on avian urban ecology . We 
will present the initial proposal for the working group – the 
URBICON initiative – which is aimed at identifying relevant 
avenues for future research, coordinating regional and global 
perspectives, working to develop standardized research 
methods, and offering systematic management recommen-
dations for urban planners, policy makers, and others who 
work with birds in urban settings . We will discuss the poten-
tial of this initiative using a subset of representative taxa (e .g ., 
gulls, passerines) . The ultimate aim of the URBICON working 
group is to develop and expand detailed knowledge of avian 
ecology in urban habitats in order to promote the creation of 
more ‘bird-friendly’ cities worldwide .

RT13.01
Biofilm quality and quantity in mudflat estuarine 
environments: what does this mean for shorebirds?

Peter J . Schnurr1, Bob Elner2, Mark C . Drever3

1. Ryerson University, Toronto, ON, Canada, 2. Simon Fraser University, 
Burnaby, BC, Canada, 3. Environment and Climate Change Canada, 
Delta, BC, Canada

Emerging studies have demonstrated that the diet of 
Western Sandpipers (WESA) consists of a large proportion of 
mudflat biofilms . Within these biofilms, WESA are believed to 
be actively seeking monounsaturated fatty acids (MUFA) and 
polyunsaturated fatty acids (PUFA) because they are both 
energetically and physiologically important dietary com-
pounds, particularly for long distance migration . Our team 
has been studying temporal and spatial trends of mudflat 
biofilm quantity and quality in the Fraser River Estuary, near 
Vancouver for the past 2 years . Specifically, we have spent 
months in the field studying mudflat biofilms, and taken 
biofilm samples to quantify organic content (quantity) and 
a suite of fatty acids (quality), while simultaneously measur-
ing major environmental factors (e .g . temperature, salinity, 
etc .) that may affect mudflat biofilm quantity and quality . The 
focus and aims of our proposed roundtable meeting are to 
share our knowledge of mudflat biofilms, and to learn what 
other delegates know about mudflat biofilms and shorebird 
requirements for fatty acids . This RTD session would be of 
interest to researchers focusing on dietary choice, metabol-

ism, migratory strategies and shorebird conservation . Focus 
and aims of the roundtable meeting are to discuss:

1 .  Why migratory birds actively seek fatty acids, particu-
larly MUFA and PUFA

2 .  Temporal and spatial trends of mudflat biofilm quan-
tity and quality

3 .  The major environmental factors affecting mudflat 
biofilm quantity and quality

4 .  Potential threats to conservation of migratory shore-
birds

RT14.01
Will the Philippine Bird King survive a changing 
landscape?

Dennis I . Salvador1, Jayson C . Ibanez1, Neil Rettig2

1. Philippine Eagle Foundation, Davao, Philippines, 2. Neil Rettig Pro-
ductions, Prairie du Chien, WI, USA

The Philippine Eagle Pithecophaga jefferyi is the largest 
avian carnivore of the Philippine archipelago, where it is the 
national bird . As in many tropical islands that lack dominant 
mammalian carnivores, the country’s top forest predator is 
a bird-of-prey . But as forests gave way to farms, buildings 
and more modified landscapes, the nesting and foraging 
habitats have diminished . Shrinking forests mean more 
human-eagle contacts, which in many cases have harmed 
this iconic raptor . Massive deforestation, shooting and 
hunting has decimated wild numbers to less than 400 adult 
pairs, from perhaps a pre-colonial population of 2,000 pairs . 
With about 80 % of the original wild population lost, and a 
death rate exceeding birth rate, will the Philippine Bird King 
survive through to the 21st century? This panel will discuss 
the prognosis for the IUCN “critically endangered” Philip-
pine eagle - its conservation status, including the direct and 
indirect factors that are harming wild populations at present . 
It will also explore emerging conservation innovations in the 
Philippines, including a “human-in-nature” model of manag-
ing eagles and habitats . Called “Culture-based Conservation”, 
this human values-centered and incentive-based approach 
is meant to complement, and not replace, mainstream ap-
proaches . Lastly, using the Cornell Lab of Ornithology’s latest 
“Bird Of Prey” documentary as a discussion platform, the 
use of UHD (Ultra-High Definition) images of the species, its 
habitats and the people at the forefront of its conservation as 
a powerful education and advocacy tool will be explored . 

RT15.01
Working Group on Asian Ornithology

Fumin Lei1, Frank E . Rheindt2

1. Institute of Zoology, Chinese Academy of Sciences, Beijing, China,  
2. Department of Biological Sciences, National University of Singapore, 
Singapore

The Working Group on Asian Ornithology (WGAO) of the 
International Ornithologists’ Union (IOU) was conceptual-
ized during the 26th International Ornithological Congress 
in Japan . At the initial stage, the activities and functions of 
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WGAO will include promoting research cooperation, data 
sharing, conservation management, research fund raising, 
future conferences, a newsletter, and knowledge promo-
tion and sharing . WGAO aims at building and linking an 
ornithological network spanning all of Asia, and additional 
ornithologists in Asia are welcome to join WGAO . WGAO has 
now been formally affiliated under the umbrella of the IOU 
(http://www .internationalornithology .org/rcc2 .html) .
The missions of WGAO are 1) To promote scientific research 
and cooperation among Asian partners and to collabor-
ate with members in other regions; 2) To establish research 
needs and conservation strategies for the Asian region; 3) 
To identify barriers in effective research and conservation of 
threatened birds in Asia, and explore possible solutions; 4) 
Through the activities of WGAO, to attract more Asian orni-
thologists to join the IOU, especially from developing and 
less developed countries .
During the meeting, participants and representatives from all 
Asian countries will discuss the details regarding the organ-
ization and operation structure of the WGAO, including its 
Chair, vice chair, regional coordinators as committee mem-
bers, homepage portal, working network, the establishment 
of joint research projects, regular or irregular workshops, 
training sessions, etc . We cordially invite all ornithologists 
from Asia to participate in this first Round Table Discussion of 
the WGAO to help put in place a lasting structure for WGAO’s 
future operations to promote Asian ornithology .

RT16.01
Using drones to study and conserve birds

David M . Bird1, David W . Johnston2

1. McGill University, Montreal, QC, Canada, 2. Nicholas School of the 
Environment, Duke University Marine Laboratory, Beaufort, NC, USA

Small Unmanned Vehicle Systems (UVS; aka drones) are gain-
ing in popularity among ornithologists all over the world . In 
recent years, drones, both fixed-wing and rotary machines, 
have been used to monitor the abundance of nesting terns 
and gulls, to count seabirds in colonies in Newfoundland and 
the Arctic, to count eggs and young in the nests of raptorial 
birds, to map breeding habitat of bitterns and pelicans, to 
measure the response of penguin populations to climate 
change, to detect heat signatures from bird nests, to radio-
track songbirds, and to disperse nuisance birds from airports . 
However, drone technology is still in its infancy . Limitations 
exist in the form of regulations, costs, and in the technol-
ogy itself, e .g . weather constraints, terrain, piloting skills, 
etc . The overall aim of this Round-Table Discussion will give 
participants an informal opportunity to discuss the poten-
tial associated with using this type of technology, as well as 
the key considerations . Problems associated with the use of 
these devices include ethical concerns, public engagement, 
the quality of the data gathered and the frequency of use . We 
aim to encourage attendees to learn from the experiences 
of others, provide information on the latest machines and 
sensors, and in general, discuss the positive and negative 
sides of using drones for avian research and management . 

RT17.01
Working Group on Avian Nomenclature

Richard Schodde
National Research Collections, Canberra, ACT, Australia

The Working Group on Avian Nomenclature is one of the 
Union’s official working groups, and, as the Standing Com-
mittee on Ornithological Nomenclature, was the first such 
group established in the Union’s history in 1950, at the Upp-
sala Congress . It was formed to resolve issues concerning the 
scientific names of birds . These have ranged from the con-
servation of familiar, long-accustomed names to regulations 
of the International Code of Zoological Nomenclature affect-
ing stability in zoological nomenclature . The WGAN interacts 
with the International Commission on Zoological Nomencla-
ture in much of its work, and includes one Commissioner, Dr . 
Frank Rheindt, among its members . RTDs at IOCs provide the 
principal formal means for members of the WGAN to meet 
face-to-face to consider current issues in nomenclature and 
plan future directions and actions . They are thus vital to its 
operation . The committee presently consists of 15 members, 
representing all continents . We encourage all delegates with 
an interest in nomenclature to attend and participate in dis-
cussions regarding the latest changes and approaches .

RT18.01
Establishing, promoting, and coordinating research 
needs and priorities for Austral Ornithology

Juan F . Masello1, John C . Wingfield2

1. Justus Liebig University Gießen, Giessen, Germany, 2. University of 
California, Davis, Davis, CA, USA

Remarkable differences exist in the geography and geol-
ogy of the northern and southern hemispheres and this 
plays an important role in determining the patterns of avian 
movement, behaviour, physiology and ecology . The relative 
isolation of the Southern Hemisphere land masses set the 
evolutionary paths to noteworthy traits, such as flightless-
ness, as well as a rich spectrum of behaviours, foraging strat-
egies, breeding systems, and phenological patterns . In the 
2018-IOC Symposium “Austral Ornithology: developments 
and opportunities at the southern hemisphere” we will ad-
dress the unique qualities of Southern Hemisphere birds . The 
companion RTD here proposed aims to be a forum for an 
extended discussion of the topics presented at the sympo-
sium . Specifically, we will discuss ways for (1) co-ordinating 
trans-hemispheric joint projects aimed at using Southern 
Hemisphere birds as alternative models for the investigation 
of fundamental ecological questions, and (2) identify gaps in 
our knowledge of Southern Hemisphere birds and propose 
joint projects to fill these gaps . Additionally, we aim to set the 
basis for the creation of a Working Group on Austral Ornithol-
ogy within the International Ornithologists’ Union, as the co-
ordinating organ for future intra-hemispheric joint research .
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RT1901
Building international collaborations in avian research: 
the nuts and bolts of multi-national projects

Lee A . Rollins1, Lynn B . Martin2

1. University of New South Wales, Evolution & Ecology Research Centre 
and School of Biological, Earth and Environmental Sciences, Sydney, 
NSW, Australia, 2. University of South Florida, Tampa, FL, USA

The study of widely distributed species or conceptual stud-
ies utilising multiple taxa may benefit from or even require 
research to be conducted in more than one country . This is 
likely to result in additional layers of complexity surround-
ing the genesis of teams and research directions, the pro-
curement of funding, project logistics, authorship and how 
outcomes are shared across the team and with the wider 
community . This round table discussion forum aims to ad-
dress these issues and produce a set of recommendations 
for those interested in developing multi-national projects . 
We will use examples of successful multi-national projects 
to begin our discussion and highlight the strengths of these 
projects as well as any shortfalls that hindered their progress . 
We will address problems such as how to forge international 
collaborations, identifying and procuring funding, project 
logistics and authorship . Such multi-national projects enable 
the study of a broad range of topics including the effects of 
climate change, the study of range expansion in native and 
introduced species, and environmental adaptations .

RT20.01
Guacamayeros - protectors of Peru’s Amazon

M . Scott Echols
Texas A&M University, Salt Lake City, UT, USA

This Round Table Discussion will be initiated by the showing 
of a movie (60 mins approx .) which gives viewers a glimpse 
into the lives of the Guacamayeros working in Peru’s remote 
Tambopata Reserve . The Guacamayeros are principally made 
up of students, researchers and teachers who donate their 
time to study the forest, and especially the large scarlet (Ara 
macao) and green winged macaws (Ara chloropterus), around 
the Tambopata Research Center (TRC) . The TRC is unique in 
that is serves as both tourist lodge and home base for Texas 
A&M’s Tambopata Macaw Project (TMP) headed by Dr Don 
Brightsmith . This arrangement allows the public visiting the 
TRC to observe and interact with researchers working within 
the Reserve . Some of the main activities of the Guacamay-
eros from studying chicks in the nest to adult birds congre-
gating on the famed clay licks will be covered . The work can 
be physically demanding and dangerous in the sometimes 
unforgiving environment of the Amazon basin . However, 
the ever changing scientific team is dedicated to the TMP 
mission to ‘study the various aspects of the ecology of large 
macaws and parrots to help us better understand the inter-
actions among clay lick use, food supply, breeding season, 
breeding success, abundance, and movements’ . Discussion 
will follow the movie .

RT21.01
Applying science to the conservation of coastal wetlands 
through multilateral environmental agreements

James Casey1, Vivian Fu2

1. Bird Studies Canada, Delta, BC, Canada, 2. Hong Kong Bird Watching 
Society/BirdLife International China Programme, Hong Kong, China

Human activity is driving coastal wetland loss and deg-
radation across the world, having serious consequences 
for flyway populations of many migratory birds . Globally 
almost a quarter of identified IBAs in Danger are also Ramsar 
Wetlands of International Importance . This includes critic-
ally important sites such as the Fraser Estuary (Canada) and 
Moreton Bay (Australia) . To achieve effective management 
for these embattled ecosystems, we need clear pathways to 
assess the threats and develop management solutions that 
support policy, action, and stakeholder engagement . This 
Round Table Discussion session will draw on international 
participants with interest and expertise from across the 
globe, including from BirdLife International . We will explore 
how science can be applied for conservation, restoration and 
creation of coastal wetlands, as well as addressing mitiga-
tion of threats to this vital ecosystem areas . This session will 
review how Ramsar, the Convention on Migratory Species 
and the Convention on Biological Diversity can help catalyse 
site-level conservation interventions . Recommendations will 
be sought to support implementation at specific wetlands, 
e .g ., by building the scientific evidence for Section 3 .2 Ram-
sar listings .

RT22.01
The use of spatial and temporal conservation measures 
for seabird conservation

Sabine Jessen, Ross Jameson
Canadian Parks and Wilderness Society, Vancouver, BC, Canada

This round table discussion (RTD) will bring together sea-
bird conservation experts to discuss past and future uses 
of spatial and temporal protection measures to conserve 
seabird populations and their key habitats . Marine protected 
areas (MPAs) have been used as a tool for seabird conserva-
tion worldwide with varying levels of success . This RTD will 
address the benefits and challenges of using spatial and 
temporal protection in seabird and scientific developments, 
which could aid in seabird conservation and protection . This 
topic is relevant to seabird conservation on Canada’s Pacific, 
Atlantic and Arctic coasts, including sites such as Scott 
Islands, Tallurutiup Imanga/Lancaster Sound and the North 
Water Polynya (NWA), and Seabird Ecological Reserves of 
Newfoundland and Labrador . As countries work to achieve 
the Convention on Biological Diversity Aichi Targets and 
given declines in seabird populations around the globe, 
additional efforts can be expected in other countries . If 
implemented effectively, MPAs could address many threats 
facing seabird populations such as by-catch, shipping 
disturbance, invasive predators, and reduction in prey avail-
ability . Canadian and other case studies will be presented 
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in order to examine how best to conserve seabirds globally, 
using spatial and temporal protections . 

Workshop Abstracts

W01.01
#TheTweetingBird: the relevance and impact of social 
media in ornithology

Steve P . Dudley1, Nicole Wood2

1. British Ornithologists’ Union (BOU), Peterborough, United Kingdom, 
2. Central Michigan University & SciComm Monday, Mount Pleasant, 
MI, USA

Science communication is as fast moving as science itself, 
and in recent years social media have come to the fore as 
important tools used for communicating science at the peer-
to-peer and wider interested public levels . Within ornithol-
ogy, Twitter is clearly the dominant platform with thousands 
of active users reaching a daily audience of over 500,000 
people . There is also a growing body of evidence that online 
mentions of research articles contributes to the citations of 
those articles, including in ecology and ornithology . Twitter 
in particular is driving this within ornithology, contributing 
75% of the overall Altmetric Attention Score of articles pub-
lished in 10 ornithology journals between 2012 and 2016 . As 
the links between online activity and citations becomes bet-
ter understood, increasing numbers of researchers are taking 
to social media to promote their research and conservation 
findings – to share with peers and for wider outreach to en-
gage the public in key societal issues including conservation .
This workshop will focus on two key areas of science com-
munication for ornithologists: 

1 . how individual researchers can contribute to the 
Altmetric Attention Score of their published research 
articles which in turn increases the probability of those 
articles being cited; and 

2 . the most effective social media tools for science 
communication to engage peers and the interested 
general public .

3 . The workshop is suitable for all levels of social media 
user providing baseline understanding for beginners 
and as a valuable update/refresher for more experi-
enced users .

W02.01
Better practices in R; no more copy-paste, no more loops

Marie-Hélène S . Burle
Simon Fraser University, Burnaby, BC, Canada

Most of us biologists, do not learn R properly: we do not have 
a computing science background, we do not necessarily have 
access to R courses, and when we do, these seldom make 
use of modern tools . So, for the most part, we learn R as we 

go and we become good at problem solving . But do we ever 
become good at solving R problems well?
This workshop focuses on 2 sets of considerations important 
for improving your code:
1. Portability, reproducibility, and readability
Working with efficient code is necessary for quality collab-
orations and for producing high quality science . Working 
with efficient approaches to coding involves self-contained 
projects, clean sessions, and standard formatting, which we 
will cover briefly in this workshop .
2. Functional programming (with the package purrr)
Biologists often need to apply similar code to multiple 
datasets, or multiple variables within datasets . Copying and 
pasting code, besides being tedious, is a form of hard coding 
and is thus more prone to errors . Loops reduce the risk, but 
they require a lot of code and still involve some level of rep-
etition . Functional programming allows researchers to apply 
functions to several elements in a vectorized fashion . This is 
much easier to read and write . The purrr package (part of the 
core tidyverse) provides many efficient and consistent tools 
to allow the application of functional programming to your 
data, in a predictable way .
Target Audience
•	  Intermediate R users comfortable with basic data ma-

nipulation and simple functions, or
•	 Advanced users familiar with functional programming 

using the apply() functions family and interested in dis-
covering the “purrring” way .

•	 Software Requirements
•	 In order to make the best of this workshop, please bring 

a laptop with the following installed:
•	  the latest R version (if you usually run R in RStudio, 

make sure that you also have the latest RStudio),
•	  the latestversion of the tidyverse package,
•	  the latest version of the patchwork package .

At the time of this writing, the patchwork package is not yet 
on CRAN and can be installed by running:
install .packages(“devtools”)  # if you haven’t installed it 
already 
devtools::install_github(“thomasp85/patchwork”)
No data file is needed for this workshop .
Marie-Helene Burle is a PhD candidate in the Centre for 
Wildlife Ecology at Simon Fraser University, an R Peer at the 
Research Commons, a Graduate Writing Facilitator at the Stu-
dent Learning Commons, and a certified Software Carpentry 
and Data Carpentry instructor .
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W03.01
Motus Wildlife Tracking System: data management and 
analysis

Zoe Crysler
Bird Studies Canada, Vancouver, BC, Canada

The Motus Wildlife Tracking System is a collaborative re-
search network that uses coordinated automated radio-
telemetry arrays to study movements of small animals . 
Online tools allow Motus users to upload raw receiver data 
for processing, and manage tag and receiver metadata . 
Motus R packages allow users to download processed 
detections data by project or receiver, while the companion 
online Motus R Book instructs users how to manage, filter, 
explore, and analyze Motus detections using the R statistical 
programming language . The purpose of this workshop is to 
provide a practical demonstration of the online Motus tools 
for uploading and managing Motus detections data and tag/
receiver metadata, and of the use of the Motus R packages to 
import, filter, explore, and analyze the data . The primary aim 
will therefore be to provide users with the tools and confi-
dence they need to successfully manage their own project 
data . Following the formal demonstration, there will be an 
opportunity for feedback and discussion on software per-
formance, analysis requirements and future directions . The 
workshop will be used to develop a series of future webinars 
on data management and analysis, which will be made avail-
able on the Motus website at https://motus .org . 

W04.01
Publishing in academic journals: tips to help you succeed

Ashlynne Merrifield
Taylor & Francis Group, Milton Park, United Kingdom

Publishing remains the life line of many ornithologists who 
seek to dispense their results to the academic community . 
Without scientific publication of the data from a project, 
research results cannot be fully discussed in the public space . 
Publishing in the scientific journals adds credibility and 
therefore leverage for conservation orientated work, which 
can impact on policy formation . Scientific publication also re-
mains an important part of a developing scientific career . The 
aim of this session is to support early career researchers, as 
well as more experienced authors in publishing their ornitho-
logical research and maximizing the citation potential . This 
session will guide attendees through the publication process 
from: - why you should publish, types of articles, selecting 
your publishing outlet, publishing ethics, publishing metrics, 
open access, writing and formatting your article, the peer 
review process, as well as promoting your own research and 
how to maximise this through an understanding of altmet-
rics . This Workshop will aim to guide researchers through the 
publication process, from peer review to maximizing their 
citation potential, using the latest metrics tools . This session 
will be of interest to anyone looking to publish—from Ph .D . 
students, to experienced authors trying to maximize the 
impact of their research .

Poster Abstracts

P01: Behavior and Behavioral Ecology

P01.001
Effects of rabbit hunting disturbance on Northern 
Bobwhite anti-predator behavior and stress

Jessica L . Mohlman1, Rachel R . Gardner1, Nathan G . Wilhite1, 
I .B . Parnell2, Paul Grimes2, James A . Martin1, 3

1. University of Georgia, Warnell School of Forestry and Natural Re-
sources, Athens, GA, USA, 2. Georgia Department of Natural Resources 
(DNR), Waynesboro, GA, USA, 3. Savannah River Ecology Laboratory 
(SREL), Jackson, SC, USA

Prey species often mitigate predation risk by altering their 
behavior . Such anti-predator behavior is not always bene-
ficial to the fitness of the species . Anthropogenic hunting 
disturbance is known to cause anti-predator behavior . 
However, the indirect effects of hunting disturbance on 
non-target prey species is less known . Eastern cottontails 
(Sylvilagus floridanus) are an actively hunted species, and 
share a similar habitat and hunting season with Northern 
Bobwhite (Colinus virginianus), a species of conservation 
priority . Currently, there is little known about the possible 
effect of rabbit hunting on bobwhite anti-predator behavior 
and stress . Anti-predation behavior due to rabbit hunting 
may alter bobwhite movement patterns and stress levels as 
a result of increased perceived risk of predation . Through the 
lens of optimal foraging theory and the risk-allocation hy-
pothesis, we explore bobwhite anti-predator responses due 
to rabbit hunting . We determined these effects through the 
analysis of stress hormones via fecal collection and move-
ment patterns through telemetry . Fecal collection occurred 
during rabbit hunting seasons with additional time points to 
examine seasonal change . A subset of the telemetry con-
ducted on bobwhite occurred from sunrise to sunset during 
hunting and non-hunting days of both bobwhite and rabbit 
species to examine movement . Fecal glucocorticoid metab-
olites were used to infer stress hormone levels in bobwhite 
through immunoassay . Bobwhite movements collected 
through telemetry were analyzed using movement and habi-
tat models . By determining these effects, we hope to develop 
a more optimal hunting schedule for bobwhite and rabbits 
that would benefit bobwhite demographics .

P01.002
How human fishing activities influence seabirds’ foraging 
ecology? The case of study of Scopoli’s shearwater 
(Calonectris diomedea)

Marco Cianchetti Benedetti1, Giacomo Dell’Omo2, Carlo 
Catoni2, Tommaso Russo3, Petra Quillfeldt1

1. Justus-Liebig-Universität Gießen, Giessen, Germany, 2. Ornis italica, 
Rome, Italy, 3. University of Rome Tor Vergata, Rome, Italy



27th International Ornithological Congress, Vancouver, 2018 Poster Abstracts

200

Fishing activities can influence foraging behaviour of many 
seabird species worldwide . Seabirds are attracted by fishing 
vessels which can facilitate access to demersal fish as a novel 
food source otherwise unavailable . However, although it is 
well known that many seabirds interact with fisheries, the 
effects of discard availability on seabirds foraging ecology 
is still poorly understood . In this study we investigated how 
discard from fishing vessels affect the foraging ecology of 
Scopoli’s shearwaters (Calonectris diomedea) . We equipped 
75 shearwaters with GPS and accelerometer data-loggers 
and analysed the data in relation with GPS data gathered 
during the same period from fishing vessels . Accelerometers 
allowed us to estimate energy consumption and to identify 
the main behaviours of birds . The presence of fishing vessels 
significantly affected the shearwaters behaviour . Shearwaters 
drastically increased the time spent sitting on the water 
within 1 .28 Km of a fishing vessels where they likely feed or 
wait for discards . More than 40% of birds interacted with fish-
ing vessels . These birds spent more energy compared with 
birds have no interacted with a fishing vessel due to higher 
time spent on fly and the longer distance covered during 
their foraging trips . Our results suggest that fisheries discard 
exploitation might have high energetic cost for Scopoli’s 
shearwaters . However, this food resource can be crucial for 
some individuals due to the depletion of their natural prey .

P01.003
Effects of land-use changes on aspects of the ecology of 
long-crested eagles, including habitat use in KwaZulu-
Natal South Africa

Machawe I . Maphalala1, Colleen T . Downs1, Ara Monadjem2, 
Keith Bildstein3, Shane McPherson1, Ben Hoffman4

1. University of KwaZulu-Natal, Pietermaritzburg, South Africa, 2. Uni-
versity of Swaziland, Manzini, Swaziland, 3. Hawk Mountain Sanctuary, 
Orwigsburg, PA, USA, 4. Raptor Rescue, Pietermaritzburg, South Africa

In recent years where landscapes are being transformed at 
alarming rates it has become crucial to study the impacts 
of such land-use changes on wildlife . Long-crested eagles 
(Lophaetus occipitalis) are considered as common raptors in 
parts of KwaZulu-Natal, South Africa, as they are frequently 
spotted in open habitats such as roadsides, marshes, farm-
lands and edges of forests yet their use of these habitats has 
been little studied . It has been suggested that their appar-
ent range expansion may be linked to their ability to adapt 
to human modified habitats which provide suitable nest-
ing sites and hunting habitats . The present study is the first 
study to quantify their habitat use and movements . We used 
GPS-UHF transmitters to track the movements of adult birds 
during breeding and non-breeding seasons . Data obtained 
were used to estimate home ranges and quantify habitat 
use outside protected areas . Preliminary results suggest that 
long-crested eagles stay within their home ranges through-
out the year and their home range is smaller than previously 
thought . Results of the study will contribute to conservation 
and management of raptors that breed outside protected 
areas, particularly identifying protection worthy habitats 

which will also benefit other species living in the same habi-
tats .

P01.004
Sex-specific life history traits in White Storks (Ciconia 
ciconia) – an analysis facilitated by the help of volunteers

Ute Eggers, Esther Bazant, Dieter Wallschläger
University of Potsdam, Potsdam, Germany

Insights into individual life histories can crucially deepen our 
understanding of a species’ population biology . However, 
most ecological studies are based on presence/absence 
or count data, thus lacking individual-based informa-
tion . Obtaining such information is not trivial, but thanks 
to extensive bird ringing programs, mainly carried out by 
dedicated volunteers, a few precious long-term data sets 
exist . White Storks (Ciconia ciconia), long-distance migrants 
and indicator-species for the state of wetlands, have been 
ringed since the early twentieth century . Nevertheless, not 
much is known about life history differences between sexes, 
as White Storks do not exhibit sexual dimorphism . In order to 
change that, we investigate the secondary (before fledging) 
and tertiary (after fledging) sex ratios, as well as sex-specific 
life history traits in a mainly eastern-migrating population . 
Therefore, we determined the sexes of 909 White Stork nest-
lings (with 871 coming from entirely determined clutches) . 
We sampled feather and blood during ringing actions in 
eastern Germany, between the years 2003 and 2010 . Over all 
samples, we found an unbalanced (secondary) sex ratio of 
54:46 with a shift toward females . This contrasts with findings 
from Poland where a shift towards males had been found . 
We discuss post-zygotic manipulation as one potential cause 
for this shift . To investigate the tertiary sex ratio and possible 
sex-related differences in life history traits, such as mortal-
ity, settlement and breeding behaviour, we use the latest 
Hiddensee ringing centre data: > 1150 re-sightings from over 
230 sampled birds .

P01.005
Impact of global warming on Blue Tit nest building

Alice Bernard1, Sophie C . Edwards2, Susan D . Healy2

1. Université de Lorraine, Nancy, France, 2. University of St Andrews, St 
Andrews, United Kingdom

Most birds build a nest during the breeding season, to 
contain their eggs and then to raise their chicks until they 
fledged . It provides a physical protection against preda-
tors, and it may have insulating properties, reducing cost of 
incubation for birds . Some birds appear to build a nest in 
response to local temperature variation . To test the response 
of building blue tits (Cyanistes caeruleus) to temperature, 
we studied a population in St Andrews, Fife, UK during the 
breeding seasons of 2016 and 2017 . The data were recorded 
from 80 artificial nestboxes in the city (date of building, date 
of laying, material used and insulating quality of each nest) . 
These data show that the birds started to build and to lay 
eggs earlier in 2017, when the temperatures were warmer, 
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than in 2016 . However, there were no differences in the kind 
or amount of material they used . Blue tits responded to the 
increased in temperature by advancing when they built their 
nests and not by modifying the materials in their nests .

P01.006
Avian use of honeydew (Hemiptera: Coccoidea) in the 
Atlantic forest of southeastern Brazil

Raissa S . Capelao, Marcos A . Melo, Augusto J . Piratelli
Universidade Federal de São Carlos, Sorocaba, SP, Brazil

Honeydew is a carbohydrate solution produced and secreted 
by scale insects (Hemiptera), which feed on the phloem of 
host plants, removing nitrogen compounds for protein syn-
thesis . Here we analyzed factors that may affect scale insects 
(Stigmacoccus paranaenses) (Stigmaccocidae) secretion of 
honeydew on Inga trees and described its use as a feed-
ing resource by birds in the Atlantic Forest of southeastern 
Brazil . We performed 359 hours of observation on 25 focal 
trees from the first fortnight September 2016 to Septem-
ber 2017 . We recorded twenty-five bird species feeding on 
honeydew, totaling 3,261 visits . Sixteen of these species were 
never recorded feeding on honeydew before . Most of the 
visits occurred in the morning (07h00 to 08h00) and in the 
austral winter months, and the most recorded species were 
Bananaquit (Coereba flaveola) and Tanagers (Thraupidae) . 
Golden-chevroned Tanager (Thraupis ornata) was the species 
that most actively defended the resource, with 44% of all 759 
observed agonistic behaviors . We verified a seasonal varia-
tion in honeydew production, peaking in the austral winter 
time and absent in the summer . Honeydew consumption 
was intrinsically linked to variation in its availability, which 
was negatively affected by temperature . We found evidence 
of resource partitioning among honeydew consumers, which 
includes not only birds but several arthropods . Although 
honeydew may be a seasonal opportunistic resource, it 
seems to be highly worth defending, because of its high 
sugar concentration, composition, and easy-access, leading 
to a positive trade-off .

P01.007
Breeding ecology of Hooded Vultures Necrosyrtes 
monachus in South Africa

Lindy J . Thompson1, John P . Davies2, Andre J . Botha2, 
Campbell P . Murn3, Keith L . Bildstein4, Sandi Willows-Munro1, 
Colleen T . Downs1

1. University of KwaZulu-Natal, Pietermaritzburg, South Africa, 2. En-
dangered Wildlife Trust, Johannesburg, South Africa, 3. Hawk Conserv-
ancy Trust, Andover, United Kingdom, 4. Hawk Mountain Sanctuary, 
Orwigsburg, PA, USA

The Hooded Vulture Necrosyrtes monachus (Temminck, 1823) 
has declined by >80% in the last 40 years and the species 
is currently classed as Critically Endangered . Although it is 
widespread throughout Africa, it was, until recently, rela-
tively little studied . We investigated the breeding biology of 
Hooded Vultures in the Kruger-to-Canyons Biosphere Region, 

South Africa . We also compared measurements of biotic and 
abiotic variables made at nest sites with the same measure-
ments from randomly-selected sites to determine which 
factors affect nest-site selection . We report on the species’ 
breeding behaviour and breeding success, and highlight 
visits to the nests by other species during the breeding and 
non-breeding seasons . Confirmed nest predators included 
the Chacma Baboon Papio ursinus and the Martial Eagle 
Polemaetus bellicosus . We also present preliminary results 
regarding nest-site selection . These results will be included 
in a species management plan for dissemination to land 
managers and other stakeholders in the Kruger-to-Canyons 
Biosphere Region .

P01.008
Food type preference and foraging behavior of Lesser 
Whistling Duck (Dendrocygna javanica) in Paya Indah 
Wetlands, Malaysia

Martins C . Onwuka, Mohamed Zakaria
University Putra Malaysia, Serdang, Malaysia

Understanding the food type preference and foraging 
behaviors of Dendrocygna javanica (Lesser Whistling Duck) is 
important in the management and conservation of the spe-
cies . The study requires interdisciplinary approaches which 
included direct visual observation, point sampling technique 
and scan through method . The study was conducted in 
Belibis Lake situated at Paya Indah Wetland, Dengkil, in the 
state of Selangor, Malaysia from April 2016 to December, 
2017 . Based on the observation during the species’ feed-
ing activities, we identified and classified six food types and 
seven foraging behavior types . Results indicated that there 
was an average of 166 individuals in the Belibis Lake . There 
was a high preference for aquatic plants (47%) compared 
to the other food types. D. javanica exhibited more dipping 
behavior (38%) and dabbling behavior (30%) than any other 
foraging behavior types . This study also indicated that fora-
ging behavior and food type preference affect the popula-
tion of D. javanica . The findings suggested that D. javanica 
preferred shallow lakes rich with aquatic plants and aquatic 
invertebrates . Hence, quality of the lakes, vegetation type 
and food richness/availability (i .e . aquatic plants and inverte-
brates) are basic requirements for the survival of D. javanica 
in the wetlands .
Keywords: Dendrocygna javanica, wetlands, behavior, fora-
ging, feeding

P01.009
Combined effects of noise and light pollution reduce 
growth in Western bluebird nestlings

Danielle Ferraro, Tracy Mulholland, My-Lan Le, Clinton D . 
Francis
California Polytechnic State University, San Luis Obispo, CA, USA

Sensory pollutants such as traffic noise and artificial night 
lighting now expose countless species to evolutionarily 
novel sound and night lighting conditions . An emerging 
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body of literature has reported a variety of deleterious effects 
caused by these stimuli, spanning behavioral, physiological, 
population and community-level responses . However, many 
of these studies have failed to isolate noise and light from 
other factors often present in urban habitats, and none to 
our knowledge have examined the combined effects of noise 
and light in isolation from urban habitats . Here we show that 
free-living Western bluebird (Sialia mexicanus) nestlings ex-
posed to a combined noise and light regime are smaller than 
nestlings in control conditions as measured by mass, tarsus, 
wing chord, and rectrice length . These results demonstrate 
that the combined effects of noise and light pollution may 
affect organisms more strongly than either sensory pollutant 
alone, which may have previously overlooked implications 
for organisms living in urban environments where noise and 
artificial light covary . As urbanization is expected to increase 
dramatically in the next several decades, understanding the 
contributions of noise and light pollution relative to other 
human disturbances is critical to fully understand and poten-
tially mitigate their impacts .

P01.010
Breeding Behaviour and Vocalizations of the Oriental 
Magpie Robin Copsychus saularis (AVES: MUSCICAPIDAE) 
in western Sarawak, Malaysian Borneo

Dency F . Gawin, Zahran Manshor
Universiti Malaysia Sarawak, Kota Samarahan, Sarawak, Malaysia

The Oriental Magpie-robin (Copsychus saularis) in northwest 
Borneo breeds over a remarkably long season, starting in De-
cember and lasting until September . This prolonged duration 
is linked to an abundance of food stemming from extensive 
rainfall during this period . Magpie-robins are secondary 
cavity nesters, which with increased urbanization now build 
nests in niches inside of buildings . They also repair or recon-
struct used nests in buildings for use in subsequent breeding 
attempts . We took advantage of this behavioural change to 
collect data on the breeding behaviour and vocalizations 
of five pairs of magpie-robins at Kota Samarahan on the 
campus of the Universiti Malaysia Sarawak from March 2015 
to February 2017 . Females constructed nests in 5 to 6 days, 
while males guarded the nest sites and helped search for 
nesting material . Clutch sizes ranged from 2 to 4 eggs, which 
were incubated by females over 13-17 days . Females spent 
the most time on nests from days 8 to 12 of the brooding 
period . Although this species exhibits bi-parental provision-
ing, females conducted more provisioning trips than males . 
There was a positive correlation between parental provi-
sioning trips and nestling age (ρ = 0 .16), with provisioning 
trips increasing over time until the young fledged . During 
the breeding season, we audio-recorded territorial, threat, 
submissive, distress, and juvenile calls of both males and 
females, as well as begging calls of young . Both sexes sing . 
Males deliver elaborate, high complexity territorial songs to 
establish and maintain territories, and females sing appar-
ently to reinforce male song . 

P01.011
How do urban gulls use the urban environment? Habitat 
use of urban Lesser Black-backed Gulls Larus fuscus

Anouk Spelt1, Cara Williamson1, Judy Shamoun-Baranes2, 
Emily Shepard3, Peter Rock1, Shane Windsor1

1. University of Bristol, Bristol, United Kingdom, 2. University of Am-
sterdam, Amsterdam, Netherlands, 3. University of Swansea, Swansea, 
United Kingdom

Urbanisation of the landscape affects animal populations 
worldwide, detrimental for some species and potentially 
advantageous for others . Large gulls traditionally exploit 
islands or coastal areas for breeding, but in the United 
Kingdom urban nesting, though recorded since the 1940s, 
saw rapid population increases and expansions from the 
mid-1980s onwards . Several possible explanations have been 
put forward including lower predation and access to food 
resources, but studies with fine-scale movement behaviour 
of urban gulls are scarce . Therefore, the aim of this study was 
to quantify in detail how urban gulls utilise urban environ-
ments and surrounding areas . We tagged 11 Lesser Black-
backed Gulls, Larus fuscus, with GPS units and collected high 
resolution positional and acceleration data for two breeding 
seasons (2016/2017) . The GPS data were then combined with 
breeding status, behavioural and land use data . Interestingly, 
despite the proximity of marine areas (~10km) the gulls only 
made use of terrestrial environments, but they did move out-
side of urban areas, with almost one-third of their time away 
from the nest spent in agricultural lands . As the breeding 
season progressed, the gulls made increasing use of urban 
environments, especially waste centres, however this extent 
differed per individual . Additionally, distinct behaviours 
indicating different foraging strategies were associated with 
different habitats, for example gulls spent most of their time 
walking on agricultural fields, but at waste centres and in 
the city centre they mostly sat and waited . Our work demon-
strates that urban gulls use their environment differently de-
pending on the habitat type, breeding phase and individual .

P01.012
Breeding performance, nestling sex ratio and parental 
characteristics in the European Roller

Dávid Sarlós1, Szilvia Pásztory-Kovács2, Márton Herényi1

1. Szent István Univesity, Gödöllő, Hungary, 2. Állatorvostudományi 
Univesity, Budapest, Hungary

The European Roller (Coracias garrulus) is a rare, endangered, 
and protected bird species in Europe . Previously, research 
mainly focused on habitat preference, breeding biology, and 
nutrition of these birds . However, we still have little informa-
tion about the relationship between breeding performance 
and the characteristics of parents and nesting site . In this 
study we investigated which factors affected the breeding 
success, nestling sex ratio, and nest-site selection in Euro-
pean Rollers . Data collection was carried out in 2016 and 
2017 in Bükki National Park and in Kiskunsági National Park 
in Hungary . Our results show that there were more hatch-
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lings and fledglings in Kiskunsági National Park than in Bükki 
National Park, and the number of hatchlings was higher in 
nestboxes placed onto a wooden support or an electric pylon 
than in those placed onto a tree . We found that male birds 
with longer wings had more male nestlings and there were 
also more eggs in their nests . The condition of adult males 
positively correlated with the ratio of male chicks . However, 
nestling sex ratio was not influenced by the morphological 
traits of adult females . Supposedly, males with longer wings 
and in better condition are of high quality . So, our results 
correspond with the conclusions of previous studies that 
revealed females benefitted from producing more male 
offspring if mated with a high-quality male . Further research 
is needed to see whether these chicks can achieve higher re-
productive success during their subsequent breeding events 
and the role of this shifted sex ratio in the European Roller .

P01.013
Why defaecate on your doorstep? Investigating the 
unusual defaecation behaviour of Africa’s smallest falcon

Billi Krochuk1, Diana Bolopo1, Anthony Lowney1, Paul Meyers1, 
Claire Spottiswoode1, 2, Raju Raman2, Robert Thomson1

1. University of Cape Town, Cape Town, South Africa, 2. University of 
Cambridge, Cambridge, United Kingdom

Why do some species habitually place their own or other 
species’ faeces on their own nests? This perplexing behaviour 
is unusual in birds but is consistently shown in a handful of 
species, and has been shown to function in predator deter-
rence, thermoregulation, and prey attraction . Few species 
are known to deposit their own faeces at their nest, which 
should carry potential risks such as increased parasite load 
and disease exposure . Pygmy Falcons (Polihierax semitor-
quatus), which occupy the massive, communal nests of 
Sociable Weavers (Philetairus socius), consistently defaecate 
at the entrance of their nest chambers, creating a conspicu-
ous “doormat” of white faecal matter . Why do they do this? 
We addressed a subset of hypotheses to explain this behav-
iour, specifically whether it is adaptive in serving (i) a thermo-
regulatory function, (ii) an antibacterial function, and/or (iii) 
an antifungal function . We measured chamber temperature 
in falcon and adjacent weaver chambers, and tested faecal 
organic extracts against Staphylococcus aureus strain ATCC 
25923 and two mould species collected in situ . The faeces 
showed no thermoregulatory benefits in either winter or 
spring, but ongoing testing of summer temperatures may 
prove informative . The faeces also did not show any anti-
bacterial or antifungal properties . These results provide 
further insight into this behaviour and allow us to exclude 
several key hypotheses . Further investigation into alternative 
hypotheses such as predator deterrence, interspecific signal-
ling, and/or antiparasitic properties may shed further light on 
this unusual behaviour .

P01.014
Reactive to proactive: is personality a determinant of 
reproductive success in chickadees facing low prey 
abundance?

Sarah Senécal, François Vézina
Université du Québec à Rimouski, Rimouski, QC, Canada

In wild populations, repeatable behavioral traits such as 
exploration or aggression can influence survival and/or re-
productive success, implying that behavioral phenotypes are 
subject to natural selection . As selection appears to maintain 
the genetic variation underlying personality, different pheno-
types may be favored under different constraints . The effect 
of personality on reproductive performance may, therefore, 
be particularly visible in periods of low food abundance, 
where proactive birds would be expected to perform better 
than reactive ones due to their propensity for exploration 
and better access to resources . To test this hypothesis, we 
took advantage of an exceptional event of second brood 
in black-capped (Poecile atricapillus) and boreal chickadees 
(Poecile hudsonicus) that happened past the peak of food 
abundance . We measured hatching success, daily growth 
rate, brood mass at fledging, and fledging success of nest-
lings from 20 breeding pairs using nest boxes and deter-
mined how parent personality influenced these parameters 
during the first (abundant food) and second (food limited) 
breeding attempt . As predicted, we found that proactive P. 
atricapillus were advantaged over reactive individuals when 
faced with limited resources . While personality did not to 
influence reproductive success in the first brood, chicks with 
proactive parents grew significantly faster than chicks with 
reactive parents during the second brood . These effects were 
not found in P. hudsonicus, likely due to the use of a different 
habitat . Our observations therefore suggest that, although a 
range of personality may be maintained in a population, at 
time of constraints, some traits might be more advantageous 
than others .

P01.015
Do mountain chickadees (Poecile gambeli) alter their 
vocalizations to reduce aggression from black-capped 
chickadees (Poecile atricapillus)?

Cara Snell2, Stefanie E . LaZerte1, Matthew W . Reudink2, Ken A . 
Otter1

1. University of Northern British Columbia, Kamloops, BC, Canada,  
2. Thompson Rivers University, Kamloops, BC, Canada

Closely related mountain chickadees (Poecile gambeli) and 
black-capped chickadees (Poecile atricapillus) can live in both 
isolated regions (allopatric) or overlapping regions (sympat-
ric) with one another . In regions where both species co-
occur, subdominant mountain chickadees altered their song, 
undergoing a character shift, whereas in isolated regions 
both species sound the same . I examined possible explana-
tions as to why subdominant mountain chickadees altered 
their song only in regions of co-occurrence with the domin-
ant black-capped chickadee . Specifically, I asked whether 
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that character shift is to decrease the intensity of aggressive 
interactions, as previously documented in tit species in Eur-
ope and Asia . I conducted a playback study in Prince George 
BC, in April 2015 . I created a series of playbacks of sympatric 
and allopatric mountain chickadee songs to present to focal 
black-capped chickadee males . I recorded the focal male’s 
distance from the speaker, time spent at each distance, how 
many vocalizations were made and what level of aggressive-
ness they were compared to each stimuli, as well as latency 
to respond and time spent within 10 metres of the speaker 
after the playback has ended . After data analysis, I found that 
black-capped chickadees do not differentiate between the 
two mountain chickadee songs, and react equally to both 
allopatric and sympatric song types . Therefore, the mountain 
chickadee character shift is not to reduce aggression from 
black-capped chickadees, and could be a result of sexual 
selection .

P01.016
Vocal interactions of Pale-winged Starling pairs: flight 
decisions and songs

Adrian J . Craig1, Aline Giacolone2, Marianne Harmand2, 
Laurence Henry2, Martine Hausberger2

1. Dept Zoology & Entomology, Rhodes University, Grahamstown, 
South Africa, 2. Université de Rennes, Rennes, France

Pale-winged Starlings Onychognathus nabouroup are a 
monomorphic species endemic to arid regions in southern 
Africa . They associate in loose flocks, nesting and roosting 
on cliffs, but show long-term pair bonds in a colour-ringed 
population at Augrabies Falls National Park, South Africa . 
Both sexes produce a variety of calls, and a warbling song . A 
loud ringing call typically indicates flight intention . We have 
investigated whether characteristics of the call exchanges 
that precede flight predict if one, two or neither of the pair 
members will depart . The analysis of 61 interactions revealed 
that the overall rhythm of the call exchange, as well as ac-
celeration towards the end of the interaction, were highly 
predictive of the outcome . Faster rhythms were associated 
with a higher probability of departure by one or both birds . 
Solitary birds showed no acceleration in calling . Variation in 
temporal features of this vocalization is thus dependent on 
the social context, and can serve to communicate decisions 
between members of a pair and synchronize their activities . 
In addition to these calls, male Pale-winged Starlings sing for 
extended periods while the females are incubating (males do 
not incubate), and both males and females sing from perches 
at other times . In contrast to the congeneric Red-winged 
Starling O. morio, the song shows few elements that are in-
dividually distinctive, and apparently lacks the clear whistles 
characteristic of the Red-winged Starling . The role of female 
song is currently under investigation .

P01.017
Effects of predator activity on wood warbler nest survival 
in a primeval forest

Marta Maziarz2, 1, Alex Grendelmeier1, Tomasz Wesołowski2, 
Raphaël Arlettaz3, 1, Richard K . Broughton4, Gilberto Pasinelli1

1. Swiss Ornithological Institute, Sempach, Switzerland, 2. Laboratory 
of Forest Biology, Wrocław, Poland, 3. Division of Conservation Biology, 
Institute of Ecology and Evolution, University of Bern, Bern, Switzerland, 
4. Centre for Ecology & Hydrology, Wallingford, United Kingdom

Nesting birds are often exposed to a multidimensional threat 
of predators employing varying hunting methods, but how 
they respond to this risk to optimise their own survival and 
reproduction is unclear . The wood warbler Phylloscopus sibi-
latrix is a ground-nesting passerine of temperate European 
forests that winters in equatorial Africa . Its breeding numbers 
have declined in Western Europe due to unknown reasons, 
but have remained stable in central and eastern parts of the 
range . Studies of nest predator identity have so far been con-
ducted in areas where the woodland structure and predator 
fauna has been largely modified by humans, but information 
is lacking from regions with low direct human interference . 
Consequently, it is difficult to assess to what extent these 
habitat alterations may affect patterns of nest predation, 
and the consequent implications for nesting birds . Here, we 
present the identity and foraging behaviour of potential and 
actual predators recorded by cameras at wood warbler nests 
in the primeval forest of Białowieża National Park, Poland, 
where the predator fauna is diverse and almost intact . The 
results reveal differences in the number and composition of 
predator species attacking bird nests between the primeval 
forest and transformed woodlands elsewhere, which has 
consequences for the pattern of nest predation and the risk 
of adult mortality . We propose that the observed disparities 
are a legacy of human activity responsible for changes in 
the geographical distribution, and/or local abundance and 
behaviour of various predators, along with modification of 
habitat structure .

P01.018
Natural sounds interfere with conspecific cue detection 
and discrimination in songbirds

Veronica Reed1, Jesse Barber2, Clinton Francis1

1. California Polytechnic State University, San Luis Obispo, CA, USA, 2. 
Boise State University, Boise, ID, USA

Ambient background sound, both natural or anthropogenic 
in origin, can degrade acoustic signal transmission pathways, 
potentially impairing signal reception and conspecific com-
munication in birds . Despite extensive research examining 
the behavioral effects of anthropogenic noise at the species 
level, precisely how natural sounds influence species behav-
ior remains largely unknown, particularly from the signal 
receiver perspective . We conducted a conspecific playback 
experiment to identify how natural sound gradients, variable 
in amplitude and frequency (low-frequency moving water 
or high-frequency cicada [Okanagana sp .] chorus noise), 
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alter agonistic behaviors in two species of songbird: Lazuli 
Buntings (Passerina amoena) and Spotted Towhees (Pipilo 
maculatus) . Song frequency ranges for both species overlap 
substantially with the low-frequency sounds produced by 
moving water . Lazuli Buntings share an additional high-
frequency overlap with cicada sounds, indicating a greater 
probability of biotic masking . We found that both species 
exhibited greater response latency at louder sites, while birds 
at quieter sites were able to detect and discriminate intruder 
song faster, displaying stronger behavioral responses . Lazuli 
buntings also displayed greater latency and different move-
ment patterns in the presence of cicada chorus noise . Our 
results demonstrate that increases in natural sound condi-
tions interfere with signal detection and discrimination in 
Lazuli Buntings and Spotted Towhees . This experiment takes 
us one step closer towards unlocking the role of natural 
soundscapes as an under-appreciated axis of the acoustic 
environment . Subsequent research may reveal that natural 
sounds account for considerably more ecological and behav-
ioral relationships than previously recognized .

P01.019
Drivers of reproductive timing in Mountain Chickadees 
across an urban-rural gradient

Adrianne Hajdasz1, Aneka Battel1, Lyn Baldwin1, Ken Otter2, 
Matthew Reudink1

1. Thompson Rivers University, Kamloops, BC, Canada, 2. University of 
Northern British Columbia, Prince George, BC, Canada

To ensure the survival of their offspring, birds need to pre-
cisely time their reproduction: when offspring have the high-
est demand for food, food resources should be most abun-
dant . In temperate environments, caterpillars are often a key 
food source for nestlings, so many insectivorous bird species 
time their reproduction to correspond to the peak abun-
dance of caterpillars in their habitat . Mountain Chickadees 
(Poecile gambini) are small songbirds that naturally inhabit 
coniferous forests, but are also found in urban areas . Repro-
ductive timing of these birds may be altered by urbanization, 
as Mountain Chickadees in the city have been shown to 
breed earlier than those in natural habitat . This study aimed 
to determine if caterpillar abundance drives reproductive 
timing of Mountain Chickadees and if urbanization alters the 
timing of caterpillar abundance . Birds in both urban and rural 
habitats were monitored throughout the breeding season . 
Caterpillar abundance was estimated at each nest location by 
collecting samples of caterpillar excrement known as frass . 
We found that in both urban and rural habitat, frass abun-
dance changed throughout the breeding season, but the 
date of maximum frass abundance occurred about one week 
earlier in urban habitat . However, in both habitats maximum 
frass abundance occurred when offspring were aproximately 
11 days old . Our results suggest that Mountain Chickadees 
time their reproduction to correspond to caterpillar abun-
dance, and birds in urban environments may be reproducing 
earlier to correspond with earlier peak caterpillar abundance 
in the city .

P01.020
Understanding population trends of a migratory 
shorebird through optimal migration theory, with the aid 
of citizen-scientist censuses

David D . Hope
Simon Fraser University, Burnaby, BC, Canada

Migratory shorebirds gather at stopover sites where they rest 
and refuel . Counts at these sites are used to estimate popu-
lation trends . The flow of individuals through and between 
sites makes such estimates uncertain and prone to biases, 
particularly when behaviour (e .g . site choice, length of stay) 
changes with feeding conditions, the danger level, or time of 
season .
Understanding how the behaviour of migrants changes as 
ecological conditions change provides the basis for inter-
preting population censuses . I developed a model of optimal 
migratory decisions made by Western Sandpipers Calidris 
mauri passing through a landscape of potential stopover 
sites on southward migration . In the model, the mass action 
of migrants adjusting their site choice and length of stay in 
response to conditions generated distinct patterns of daily 
abundances across sites under scenarios of sandpiper popu-
lation change, habitat degradation and increases in predator 
number .
These patterns were compared with survey data collected 
by citizen-scientists in 2013-2017 at 35 sites in the Salish Sea 
region in British Columbia and Washington State . Surveyors 
recorded the abundance of Western Sandpipers using a set 
protocol during a weekend in each of the adult and juvenile 
migration periods . I assessed the support for each scenario 
using a likelihood procedure, creating a measure of the 
relative support for multiple scenarios . Survey patterns were 
primarily driven by seasonal patterns of predator migration 
with no support for a population decline . My methods could 
be applied to other landscapes and species, allowing quicker 
assessment of census trends to help inform conservation 
priorities .

P01.021
Describing Variation in the Townsend’s Warbler Song

Madelyn Ore, Darren E . Irwin
University of British Columbia, Vancouver, BC, Canada

Bird song emerges through both genetic and culturally-
derived processes, presenting a particularly tractable system 
for connecting between communication and reproductive 
barriers that drive diversification . The Townsend’s Warbler 
(Setophaga townsendii) is a species that has geographic 
variation in genetic structure . We investigate if concurrent 
variation occurs in song, by describing geographic varia-
tion of song across Townsend’s Warbler range . We quantify 
distinct song types and patterns across Townsend’s Warbler 
populations, with special attention to areas of documented 
genomic differentiation and hybrid zones . If genetic and 
cultural processes are tightly linked, we expect song to vary 
between regions of genomic differentiation . We demonstrate 
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that individuals can produce at least two distinct song types, 
but find this pattern is not evident in a range-wide compari-
son . There is extensive variability in both song types across 
the range with little distinct grouping between genetically-
distinct regions . A mismatch between song and genetic 
patterns suggests that culture may be acting to mix popula-
tions . By characterizing the within-species variation in song 
and genetic structure, we can expand our understanding of 
the dynamic interplay between cultural traits and population 
structuring .

P01.022
Comparative foraging behavior of three species of 
shrikes in South Africa

Zbigniew Kasprzykowski, Artur Golawski
Siedlce University of Natural Sciences and Humanities, Siedlce, Poland

Utilization of food resources in migrants and resident birds 
living sympatrically often leads to differences in feed-
ing strategy . For sit-and-wait hunters like shrikes, feeding 
strategy is connected with competition for food and hunt-
ing places . In this study, foraging behaviour of three shrike 
species were studied in savannah habitat in south Africa . The 
fieldwork was carried out in December 2017 during win-
tering season of Lesser Grey Shrike and Red-backed Shrike 
and breeding season of Common Fiscal . All three species 
more often chose fences as a perching than bushes and 
trees . The type of perch-site and perching time did not differ 
between species . Red-backed Shrike used places situated sig-
nificant lower than other shrikes . This species also more often 
used bushes and attacked from lower perch-sites than Lesser 
Grey Shrike . Presumably this is due to interspecies competi-
tion and antipredator behavior of Red-backed Shrike . There 
were no differences in foraging behaviour between Common 
Fiscal and Lesser Grey Shrike . Hunting success was rather low 
and similar in all three species and no differences in category 
of prey were found . This may indicate that availability of prey 
in wintering season in savannah habitat of south Africa is not 
great .

P01.023
Hummingbird incubation behavior along a 3000m 
tropical montane gradient

Justin W . Baldwin, Mario A . Loaiza-Muñoz, Gustavo A . 
Londoño
Universidad ICESI, Cali, Colombia

Incubation behavior varies within and among species . Birds 
must meet the thermal demands of the developing em-
bryo by transferring constant heat . However, birds have to 
leave the nest to restore the energy lost during the incuba-
tion . These frequent incubation trips can affect the risk of 
nest predation . Hence, birds encounter a tradeoff between 
energetic demands and risk of nest predation . These two 
traits can change at the local, regional or global scale . Trop-
ical mountains offer temperature and predation gradients 
and thus are well-suited to investigate the relative effect of 

climate and predation risk on incubation behavior . We aim 
to disentangle the contributions of external temperature, 
body mass and survival on incubation behavior, using a 
novel dataset of tropical hummingbirds from a long-term 
study from 2007 to 2015 in the Western Andes of Colombia 
and the Eastern slope of the Peruvian Andes (diurnal temper-
atures ranged from 26˚ at 386m a .s .l . to 7˚ C at 3325m a .s .l .) . 
Using custom novel Bayesian statistical methods (hierarch-
ical multi-species survival models, phylogenetic principal 
component analysis with hierarchical measurement-errors, 
and phylogenetic regression with hierarchical measurement-
errors), we leveraged a data set of 526 days of incubation 
from 100 nests of 34 species of hummingbirds . Incubation 
behavior appeared strongly correlated with temperature . Our 
results illustrate the importance of extreme abiotic condi-
tions in explaining phenotypic diversity .

P01.024
Canada invaded! Long-distance movement of a White-
crowned Sparrow song dialect

M . R . Lein1, Scott F . Lovell2

1. University of Calgary, Calgary, AB, Canada, 2. St. Mary’s University, 
Calglary, AB, Canada

Ever since their description in the 1960s, song dialects of 
White-crowned Sparrows (Zonotrichia leucophrys) have been 
a model system for investigations of the origin and function 
of intra-specific song variation . The question of whether 
these dialects are markers that function in maintaining 
locally-adapted and genetically-differentiated populations, 
or are merely epiphenomena reflecting historical isolation 
and non-adaptive divergence of song patterns, remains con-
troversial . In 1977 Luis F . Baptista and James R . King, work-
ing independently, recorded a distinctive dialect of White-
crowned Sparrows in the Wallowa Mountains of NE Oregon 
and in the Clearwater National Forest of central Idaho (ID-OR 
dialect) . In 1978 Lein recorded a male singing both this dia-
lect and that typical of Z. l. oriantha males in southern Alberta 
(SAB dialect) at Waterton Lakes NP in SW Alberta . Waterton 
Lakes NP is ca . 320 km from the Idaho location and across the 
Continental Divide . A survey of populations in extreme SW 
Alberta between 1978 and 1983 found two additional males 
singing the OR-ID dialect, and 38 males (92 .7%) singing the 
SAB dialect . We resampled these sites in 2016 and 2017; 29 
of 51 males (56 .9%) sang the ID-OR dialect, many incorporat-
ing terminal elements of the SAB dialect . We interpret these 
song changes and the apparent dialect replacement in 
southern Alberta in relation to other dialect movements and 
the proposed function of song dialects in this species . We 
conclude that the non-adaptive hypothesis is supported by 
this evidence .
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P01.025
Seasonal variation in the occupation of communal 
nocturnal roosts by cockatoos in Australia, and its 
implication for the functions of roosting

Lisa Chilton, Rachel L . Baker, Glen Chilton
James Cook University, Townsville, QLD, Australia

Communal nocturnal roosting of birds at traditional sites is 
dramatic, but remains a poorly understood phenomenon . 
Among the gaps in our knowledge are the particular benefits 
and costs of communal roosting, and the specific cues that 
cause individuals to join a roosting group . We studied the 
attendance of two gregarious species, the Little Corella (Ca-
catua sanguinea) and the Sulphur-crested Cockatoo (C. gal-
erita), at traditional mixed suburban roosts in tropical north 
Queensland, Australia . For both species, roost attendance 
was lowest during the prolonged breeding season, but rose 
to several hundred individuals in the non-breeding season . 
It appears that individuals differ in the threshold number 
required to occupy roosting trees . At those times of the year 
when few birds arrived at nearby pre-roosting staging sites 
(fewer than 35 individuals), most of them departed without 
entering the roost, and those that did enter roosting trees 
departed before darkness . When more than 90 birds staged, 
then all of them utilized the roosting site overnight . When an 
intermediate number of birds gathered, a portion of individ-
uals entered the roost, but the remainder did not . Morning 
departures were more synchronized than evening arrivals . 
Among hypothesized functions of avian communal roosting 
is predator avoidance . Although foraging in groups almost 
certainly serves an anti-predator function, predation is 
unlikely to be a selective force favoring communal nocturnal 
roosting by cockatoos . Our observations are more consistent 
with the idea that communal nocturnal roosting by these 
highly social birds facilitates the reformation of large groups 
that have fragmented during the day .

P01.026
Feeding on the edge: White Ibis (Eudocimus albus) 
foraging focused on inter-habitat movement of their 
prey

Erin E . Binkley1, Nathan J . Dorn1, Mark I . Cook2

1. Department of Environmental Sciences, Florida Atlantic University, 
Davie, FL, USA, 2. South Florida Water Management District, West Palm 
Beach, FL, USA

The mechanisms of prey production, concentration, and prey 
exploitation by wading birds are crucial biological processes 
affected by hydropattern and landscape features in wet-
lands . Fish and crayfish prey move downgradient within and 
across wetland habitats as water recedes over the dry season, 
concentrating in optimal foraging patches . Where and how 
predators exploit concentrating prey depends on movement 
of prey, predator foraging mode and water depths . The most 
abundant nesting wading bird in the Florida Everglades 
(U .S .A .), the White Ibis (Eudocimus albus), is a tactile forager 
that feeds extensively on crayfish . Literature suggests White 

Ibis forage between 5-28 cm of water, but observations 
indicate crayfish can concentrate at deeper depths . We 
conducted an observational study of White Ibis foraging and 
crayfish density in drying sloughs to examine this predator-
prey interaction . The study took place February – April 2017, 
in three wetlands at the Loxahatchee Impoundment Land-
scape Assessment facility in Boynton Beach, Florida . We used 
time-lapse imagery to quantify mean White Ibis densities 
over ~0 .16 ha of slough (adjacent to shallower ridges) over 
61 days . Crayfish densities in the sloughs rose as they moved 
off drying ridges (4-10 cm) . Approximately 60-80% of White 
Ibis foraging occurred in deep sloughs (≥30 cm) during the 
drydown . White Ibis spatial distributions on peak foraging 
days favored the slough edge (10-12% of a given slough 
area) with 73 – 100% of daily foraging birds . Our observa-
tions suggest White Ibis exploit crayfish on the slough edge 
when the majority of the slough is too deep for foraging .

P01.027
Preliminary data on the breeding biology of the 
Helmeted Manakin (Antilophia galeata): nesting site 
preferences

Lia N . Kajiki, Regina H . Macedo
University of Brasília, Brasília, DF, Brazil

The Helmeted Manakin is the only dimorphic piprid species 
that inhabits a forest-like environment surrounded by exten-
sive savanna vegetation in the Brazilian Cerrado biome, and 
little is known about its breeding biology . Here, we report 
data on the breeding biology and nesting preferences of this 
species . We conducted nest searches from September 2017 
to February 2018 in the “Fazenda Água Limpa” in central Bra-
zil (Brasília) . We regularly visited nests and installed camera 
traps . We found 109 nests, of which 16 became active, and 
eight of which had hatchlings and were closely monitored . 
Three of these nests had 2-egg clutches but only one hatch-
ling survived in each nest . It is possible that females ejected 
one egg . The remaining 5 nests were unsuccessful, due 
mostly to predation . Egg measurements (n = 16, from nine 
nests) were: length 16 .15±0 .44 mm and width 23 .11±1 .16 
mm . Nests presented an outer width of 66 .4±6 .8 mm, inner 
width of 54 .6±5 .1 mm, height of 46 .4±6 .9 mm and depth 
of 35 .9±5 .2 mm (69 nests) . Fifty-five nests were built over 
water and 54 were within 0 .01-345 m from the edge of small 
forest streams (34 .2 ± 67 .13 m) . Past studies of the breeding 
biology of the Helmeted Manakin were based on a small 
sample of only two nests, and so far evidence of egg ejec-
tion in manakins is unknown in the literature . We show that 
the species does not prefer to build nests in close proximity 
to streams, a common pattern for other manakins (e .g . Blue 
Manakin, Chiroxiphia caudata) .
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P01.028
Impacts of intraguild predation risk on the calling 
behaviour of a nocturnal forest owl

Jeremiah Kennedy, Erin Bayne
University of Alberta, Edmonton, AB, Canada

The vocal activity of birds can be influenced by perceived 
risk of predation . For species that use song to display this 
can have consequences for reproductive success . Noctur-
nal forest owls use sound to both communicate and locate 
prey . I ask whether the vocal activity of Boreal Owls (Aegolius 
furnereus) is altered by the presence of two intraguild preda-
tors (Barred Owl (Strix varia) and Great Horned Owl (Bubo 
virginianus)) . To address this question, I assess the influence 
of intraguild predator density on three metrics of Boreal Owl 
calling behaviour: (1) number of vocalizations, (2) length of 
singing bouts, and (3) peak singing period . I expect that as 
intraguild predator density increases, Boreal Owls will sing 
less frequently, for shorter periods and later in the night in 
order to avoid detection . To test this, I have deployed 400 Au-
tonomous Recording Units at 25 previously-occupied Boreal 
Owl territories across Northern Alberta . Vocalizations will be 
counted using automated species recognizers and human lis-
tening . I will use Generalized Linear Mixed Models to test the 
impacts of predator density on each of the three metrics of 
vocal activity . Preliminary analysis suggests that Boreal Owls 
reduce their vocal activity in response to Barred, but not in 
response to Great Horned Owls . This research is important for 
understanding the cascading impacts of changing predator 
populations on intraguild prey and for testing the utility of 
automated sound recordings for studying vocal behaviour in 
cryptic species . 

P01.029
What can birds’ flight tell us about habitat conditions?

Florian Reurink1, Joachim Bertrands2, Rhonda L . Millikin3, 
Ronald C . Ydenberg1

1. Simon Fraser University, Burnaby, BC, Canada, 2. Wageningen 
University, Wageningen, Netherlands, 3. EchoTrack Inc., Vancouver, BC, 
Canada

Directly measuring the intake rate of foragers in the field 
can be laborious, time-consuming and subject to large 
errors . Theory predicts that a forager’s flight speed should 
be adjusted so that flight power matches the net rate of 
energy intake (Hedenstrom & Alerstam 1995) . If energy gain 
is low, birds must lower their flight speed to save energy . 
When energy gain increases they will be able to afford faster 
flights to gain time for feeding and alternative non-foraging 
behavior . If the theory is correct, the flight speed of foragers 
reveals their intake rate, and this technique could be use-
fully applied in many contexts . In our previous work (Reurink 
et al . 2015) we found that the measured flight speeds of 
wintering Pacific dunlins (Calidris alpina pacifica) on four 
intertidal mudflats differed consistently, matching rank-order 
predictions based on infaunal composition, density, and 
sediment characteristics . Pennycuick’s flight program (Flight 

1 .24) allowed us to calculate flight power expenditure from 
flight speed . Intake rates were then estimated at 4 .10 W (best 
mudflat) to 3 .48 W (poorest) . In this study we aimed to valid-
ate the theory further by testing the prediction that dunlin 
foraging flight speed should fall in the course of the winter 
residence period, as the non-regenerating food supply is 
depleted . We used a mobile radar unit to record thousands 
of dunlin flights over a large mudflat during the course of an 
entire winter . We describe the radar unit, as well as the basic 
results (data collection will be completed in April 2018) . 

P01.030
The first breeding study for a mysterious resident of 
Taiwan: Scaly Thrush (Zoothera dauma dauma)

Tsai-Yu Wu1, Wan-Jyun Chen2, Da-Li Lin3, Wei-Ting Liou4

1. Endemic Species Research Institute, Council of Agriculture, Executive 
Yuan, Nantou County, Taiwan, 2. Institute of Ecology and Evolution-
ary Biology, National Taiwan University, Taipei, Taiwan, 3. School of 
Forestry and Resource Conservation, National Taiwan University, Taipei, 
Taiwan, 4. Experimental Forest, National Taiwan University, Nantou 
County, Taiwan

Scaly Thrush (Zoothera dauma) is a common species of East 
Asia but the resident population of Taiwan, Z. d. dauma, was 
widely confused with a common wintering population of 
White’s Thrush (Z. aurea) . Therefore, its population status 
and life history were ignored for decades . We have found 
three active nests belonging to different breeding pairs in 
Xitou Nature Education Area (XNEA, a .s .l . 1,200m) since 2015 . 
The characteristics of each nest were measured and one 
of them was continuously monitored with a video system 
to record the feeding frequency, nestling diets, and breed-
ing behavior during nestling stage in 2016 . The breeding 
season of Z. d. dauma in XNEA was from March to August . 
They directly used the epiphytic ferns, e .g ., Rock-ginger Fern 
(Pseudodrynaria coronans), or the branch-trunk recesses of 
Japanese Cedar (Cryptomeria japonica) as their nests and 
the average nest height was 11 .9±2 .9m (n=3, mean±SD) . 
The range of brood size was two to three and the nestlings 
fledged on the 13th day after hatching . The mean daily brood-
ing time was 80 .8±0 .1% (n=10) . Earthworms were the major 
nestling dietary items (92 .6%) . On average, the parents car-
ried 4 .3±2 .4 earthworms (n=176, maximum = 11) at a time . 
Small vertebrates, slugs, and arthropods were also recorded 
in nestling diets . We suggest that the breeding population of 
XNEA might be stable . XNEA could be a suitable study area to 
conduct further research on Z. d. dauma.

P01.031
Effect of nestlings’ age on parental responses to a 
predatory snake in Parus minor

Jung moon Ha1, Ki San Lee1, Eun Jeong Yang1, Woo Joo 
Kim1, Ho Kyung Song1, In Je Hwang1, Sang-im Lee1, 2, Piotr G . 
Jablonski1, 3

1. Seoul National University, Seoul, Korea, 2. Daegu Gyeongbuk Insti-
tute of Science & Technology, Daegu, Korea, 3. Museum and Institute of 
Zoology, Warsaw, Poland
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It has recently been shown that parents of the Japanese tit 
(Parus minor) use the “jar” call in response to the presence of 
a snake near their nests, and that nestlings who are ready to 
fledge respond by escaping the nest cavity and increasing 
their survival . Do tits use the “jar” call only when nestlings are 
physically able to jump out of the nest? We compared par-
ental responses to a live snake when nestlings were 4–7 days 
old, and later at age 14–16 days when they may already be 
able to jump out of nest . The use of the “jar” call by parents 
was not modified by the ability of their nestlings to escape 
out of the nest . This suggests that fledging in response to 
“jar” calls by old nestlings evolved later than the evolution-
ary emergence of referential snake alarm calls, and that the 
ancestral function of “jar” call was probably not related to the 
triggering of fledging in old nestlings .

P01.032
Repetition rates in three types of trill calls in Java 
Sparrows (Lonchura oryzivora)

Akari Furutani1, Chihiro Mori1, 2, Kazuo Okanoya1

1. The University of Tokyo, Tokyo, Japan, 2. Research Fellow of Japan 
Society for the Promotion of Science, Tokyo, Japan

Java Sparrows (Lonchura oryzivora) use several calls de-
pending on behavioral contexts . They produce similar trill 
calls both in aggressive and affinitive situations . We previous-
ly showed that these calls differed in repetition rates but not 
in bandwidths nor in frequency of maximum energy . Males 
of Java Sparrows also produce trill calls under isolated non-
communicative context before singing undirected songs . In 
this study, we compared trill calls under aggressive, affinitive, 
and non-communicative isolated situations . Because record-
ing conditions were different among calls, we only compared 
trill rates . Calls were recorded from a total of 26 Java Spar-
rows (19 males) and analyzed using One-way ANOVA . Results 
revealed a significant difference between trills uttered under 
the three situations . Tukey’s post hoc test showed that trills in 
aggressive situation are faster than trills in affinitive situa-
tions, trills in non-communicative situation are faster than 
trills in affinitive situations, and there was no significant dif-
ference between trills in aggressive and non-communicative 
situations . From these results, we can infer that trills uttered 
in aggressive situations and in isolation were not distinguish-
able based on trill rate alone . Rather, these trills need behav-
ioral context to be interpreted correctly . Thus, Java Sparrows 
must be combining auditory cue with other cues in social 
settings (work supported by MEXT #4903, JP17H06380) .

P01.033
Comparison of auditory restoration between Bengalese 
finches and humans

Yoshiko Sawada1, Akihiro Tanaka1, Kazuo Okanoya2

1. Tokyo Woman’s Christian University, Tokyo, Japan, 2. The University 
of Tokyo, Tokyo, Japan

Humans hear the sound that is partially replaced by noise 
and restore missing sounds, a phenomenon known as sound 

restoration . Recent studies have demonstrated that sound 
restoration occurred in pure tones, speeches and music . In 
addition, European starling, a species of songbird, showed 
similar perceptual phenomenon in their songs . However, at 
present no study has compared birds and humans under the 
same conditions . We examined whether the phenomenon 
occurs both in Bengalese finches (Lonchura striata var. domes-
tica) and humans under the same conditions . In Experiment 
1, we trained, by operant conditioning, Bengalese finches 
and humans to discriminate among songs with different ma-
nipulations, including full song, song with missing parts, and 
song with missing parts replaced with noise . In Experiment 
2, we conducted playback experiments using Bengalese 
finch calls . In a later experiment, we used call-back responses 
in birds and key pressing in humans . Results showed that 
humans exhibited the sound restoration with noise-replaced 
stimuli, while birds exhibited restoration-like behavior with 
the partially-missing birdsong rather than partially-noise-
replaced birdsong . We suggest that auditory mechanisms for 
sound restoration are different between birds and humans: 
birds might restore missing sound without noise filler while 
humans would restore missing sound when filled with noise 
even if stimuli are akin sounds like birdsongs or calls (work 
supported by MEXT #4903, JP17H06380) .

P01.034
Post-fledging movements of Rome’s peregrines

Giacomo Dell’Omo
Ornis italica, Rome, Italy

Little is known about the post-fledging movements of South-
ern European peregrine falcons (Falco peregrinus) . So far, the 
available information has been gathered from banding re-
coveries of birds ringed mostly in North European countries . 
A tendency to the urbanization of the species is nowadays 
evident in many European cities, but movements of the 
young falcons in and around this newly-conquered habitat 
have not been examined yet . Therefore, we carried out a 
tracking study to investigate the transition to independence 
and the onset of dispersal of urban peregrines from pairs 
breeding in Rome . In May 2017 and 2018, we equipped with 
GPS-GSM fledging peregrines from different broods and we 
monitored the movements of the falcons since their first 
flights around the nest until they settled . The initial move-
ments occurred about one month after the birds fledged, 
and were characterised by long distance displacements . 
Such movements cannot be considered dispersal as, in many 
cases, the young falcons returned to their nest site showing 
an unprecedently reported homing capability . There were 
few hunting events during the first movements, and the 
extent of daily movements decreased when birds could per-
form their first prey capture and settled in the area . The birds 
covered larger distances during the summer months and 
reduced the extension of their movements afterwards . The 
daily time spent on roosts increased during the same period .
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P01.035
The importance of early arrival for migratory birds when 
breeding success is highly variable

Böðvar Þórisson1, 3, José A . Alves1, 2, Catriona Morrison4, Vigfús 
Eyjólfsson5, Arnthor Gardarsson6, Tómas G . Gunnarsson1

1. South Iceland Research Centre University of Iceland, Laugarvatn, 
Iceland, 2. Dep. Biology & CESAM, University of Aveiro, Aveiro, Portugal, 
3. Westfjords Natural History Institute, Bolungarvík, Iceland, 4. School 
of Biological Sciences, University of East Anglia, Norwich, United King-
dom, 5. Heimahagi, Selfoss, Iceland, 6. University of Iceland, Reykjavík, 
Iceland

Timing of migration can have strong fitness consequences 
through trade-offs associated with survival and reproduc-
tion . Early spring arrival is often related to better breeding 
success due to acquisition of higher quality territories and 
seasonal changes in success rates . For species which breed 
under stochastic conditions and experience high failure 
rates, the benefits of early arrival are less apparent . A long-
term study of the phenology of spring migration and nesting 
in relation to breeding success in Common Ringed Plovers 
(Charadrius hiaticula) was carried out in 2004-2011 across 
Iceland . Temporal and spatial variation in breeding success 
and re-nesting probability were assessed by comparing sites, 
years and seasonal patterns . Variation in adult survival in 
relation to individual timing of migration was estimated . A 
simulation model was parameterised to explore the mech-
anisms by which migration phenology, breeding success 
and longevity interact in regulating lifetime reproductive 
success . Individuals were highly consistent in their timing 
of migration and nesting between years . Nest survival was 
highly variable in space and time . Ringed plovers frequently 
re-nested after failure but there was no seasonality in nesting 
success . Early arriving ringed plovers were more likely to re-
nest under high failure rates without apparent survival costs . 
Reproductive benefit of early arrival is higher at high clutch 
failure rates and increases greatly with longevity as a con-
sequence of re-nesting potential . The study demonstrates 
that earlier migrating birds can have a reproductive advan-
tage over later arrivals, arising through a higher re-nesting 
potential even in the absence of pronounced seasonality in 
reproductive success .

P01.036
Temporal dynamics of the HPA axis linked to behavior 
suites in a wild European songbird (Parus major)

Alexander T . Baugh1, Sarah C . Davidson2, Michaela Hau3, Kees 
van Oers4

1. Swarthmore College, Swarthmore, PA, USA, 2. Max Planck Institute 
for Ornithology, Department of Migration and Immuno-ecology, 
Radolfzell, Germany, 3. Max Planck Institute for Ornithology, Evolution-
ary Physiology Group, Seewiesen, Germany, 4. Netherlands Institute for 
Ecology, Dept of Animal Ecology, Wageningen, Netherlands

Variation in the reactivity of the stress axis is thought to 
underlie aspects of persistent individual differences in 
behavior . Previous studies, however, have focused largely on 
estimating baseline or peak levels of glucocorticoids (CORT) . 

In contrast, the temporal dynamics of the HPA axis—how 
quickly it turns on and off, for example—may better indicate 
how an individual copes with stressors . Moreover, these 
HPA components might be correlated, thereby representing 
endocrine suites . Using free-living (wild and captive) popula-
tions of great tits (Parus major), we tested birds for explora-
tory behavior and risk-taking behavior using standardized 
and validated assays . On separate sampling occasions, we 
characterized behavior and endocrine reactivity, which 
included four components of HPA physiology: baseline, 
endogenous stress response, a dexamethasone (DEX) chal-
lenge to estimate the strength of negative feedback, and an 
adrenocorticotropic hormone (ACTH) challenge to estimate 
adrenal capacity . We predicted that these four HPA responses 
would be (1) repeatable; (2) positively correlated with each 
other; (3) and that less exploratory/risk-taking birds would 
have a more reactive HPA axis, including a faster onset of the 
stress response (a CORT elevation during the baseline bleed) 
and weaker negative feedback (higher CORT after DEX) . We 
found support for each of these predictions, though the ex-
act nature of the relationships varied by population . Togeth-
er, our findings support a link between the reactivity of the 
HPA axis and consistent individual differences in behavior, 
with more cautious (slower exploring, less risk-taking) birds 
exhibiting a more reactive stress axis .

P01.037
Timing of brood desertion by female Whiskered Terns 
Chlidonias hybrida: effects of brood size and date

Grzegorz Neubauer1, Mateusz Ledwoń2, Agata Żmuda2, Adam 
Flis3

1. Wrocław University, Wrocław, Poland, 2. Institute of Systematics and 
Evolution of Animals, Polish Academy of Sciences, Kraków, Poland,  
3. Institute of Nature Conservation, Polish Academy of Sciences, 
Kraków, Poland

Optimal life-history strategies are based on a trade-off be-
tween investment in current and future reproduction . Mate 
desertion often occurs in species with biparental care, where 
a single parent is capable of rearing offspring to independ-
ence, albeit with reduced success . The timing of desertion re-
flects the trade-off between the costs of continuing care for 
the current brood versus benefits derived from desertion . We 
investigated the trade-off between the timing of desertion, 
the number of chicks (i .e ., the value of the current brood) and 
the hatching date in the Whiskered Tern Chlidonias hybrida, a 
semi-precocial, socially monogamous waterbird species . We 
asked if the timing of desertion depends on brood size and 
hatching date . Fieldwork was carried out during eight breed-
ing seasons on seven carp pond complexes in the valley of 
the Upper Vistula, southern Poland . We observed 71 nests of 
Whiskered Terns differing in brood size and clutch initiation 
(thus hatching) dates and noted desertion time . Only females 
were found to desert their mates and offspring . Both brood 
size and hatching date affected desertion timing: females 
raising smaller broods deserted earlier than those raising 
larger broods . Hatching date also affected desertion time: 
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the earlier the clutch was initiated, the earlier female deser-
tion took place, but this relationship did not hold for the 
smallest (one- and two-chick) broods . In conclusion, females 
which desert early enough in the season have opportunity 
to re-nest . Our results support that there are brood-size-
dependent and season-advancement-dependent trade-offs 
to parental care termination .

P01.038
Behavioural Responses of Grey-Backed Thrushes Turdus 
Hortulorum towards Brood Parasitism

Jing G . Zhang
Beijing Normal University, Beijing, China

Several studies have shown that thrushes Turdus are rarely 
parasitized by Common Cuckoos Cuculus canorus (hereafter 
cuckoos), and have found some factors that limited the 
parasitizing success of cuckoos in European thrushes . In this 
study, we investigated how Grey-Backed Thrushes Turdus 
hortulorum respond to brood parasitism by artificial brood 
parasitism . To test if Grey-Backed Thrushes can recognize 
adult cuckoos and treat them as enemies, we presented 
them with three kinds of dummies: Common Cuckoo, 
Japanese Sparrowhawk Accipiter gularism and Oriental Turtle 
Dove Streptopelia orientalis . We placed an alien egg in focal 
nests to test their ability of egg recognition . Moreover, to test 
whether they can recognize alien nestlings, we introduced 
Yellow-Throated Bunting Emberiza elegans nestlings to focal 
nests . In this study, we found 168 Grey-Backed Thrushes 
nests in total, but we did not find any parasitized eggs (i .e . 
parasitized rate=0%) . Grey-Backed Thrushes’ defense rate 
towards adult cuckoo is low (11 .4%, n=35), and they cannot 
recognize adult cuckoos . In addition, Grey-Backed Thrushes 
cannot recognize Yellow-Throated Bunting nestlings (n=4), 
through which we assume that they cannot recognize 
cuckoo chicks either . However, Grey-Backed Thrushes have a 
clear ability to reject two kinds of mimic cuckoo eggs; their 
egg rejection rates both are 100% (n1=21, n2=15), and the 
recognition mechanism is “true recognition”  . Our results sug-
gested that Grey-Backed Thrushes mainly adopt egg rejec-
tion to resist cuckoo brood parasitism .

P01.040
The post-fledging survival and movements of Grey-
backed Thrush juveniles

Bing Zhou, Hang Ye, Jie Shi, Wenhong Deng
Beijing Normal University, Beijing, China

The post-fledging period is a critical phase in avian life his-
tory, however much is still unknown about this process due 
to the difficulty of tracking fledglings . In 2015, we studyed 
the post-fledging survival and movements of Grey-backed 
Thrush, Turdus hortulorum juveniles in Jinlin province, China . 
We attached radio transmitters to 22 fledglings from 20 
broods . In the first 40 days after fledging, the survival rate 
was 0 .545 . The survival rate in the first week, second week, 
third week, fourth week, fifth to eighth week was 0 .818, 

0 .882, 0 .867, 0 .833, 1 .000, respectively . Predation was the 
cause of all juvenile death . The death in the first two weeks 
was caused by small mammals, and raptors caused the death 
afterwards . Survival of juveniles was not correlated with 
clutch size, body mass, tarsus length, fledging date or sex . 
The dispersal distance increased with time, on the 40th day 
after fledging, the dispersal distance was 947 .3±177 .8 m . The 
increase of dispersal distance with time fit to index model . 
Juveniles stayed at natal site for 19 .6±2 .1 days after fledging 
then started to disperse . The area of natal home range was 
2 .1±0 .4 ha . No significant difference in dispersal pattern was 
found between male and female juveniles .

P01.041
To eject or to abandon? Influence of mimicry on the type 
of the host rejection behaviour

Michal Šulc, Gabriela Štětková, Petr Procházka, Milica 
Požgayová, Marcel Honza
The Czech Academy of Sciences, Institute of Vertebrate Biology, Brno, 
Czech Republic

Great Reed Warblers (Acrocephalus arundinaceus) are one 
of the main hosts of Common Cuckoos (Cuculus canorus) 
and are capable to defend themselves against parasitism . 
Recognition and rejection of the cuckoo egg is a very import 
way of their defence . Great Reed Warblers are able to reject 
cuckoo eggs in approximately half of the cases (in 81 of 151 
parasitized nests) . This host is getting rid of the parasitic egg 
using two different strategies; either it ejects the cuckoo egg 
and continues in the contemporary nesting trial, or it aban-
dons the whole clutch and begins to build a new nest . The 
first way of rejection should be more advantageous for hosts 
because they do not have to spend other energy on the 
construction of the new nest or laying new eggs . So why are 
there so many cases where warblers abandon their nests in-
stead of ejecting cuckoo eggs? In this study we investigated 
the ‘mimicry hypothesis’ that warblers tend to abandon their 
nests because they are not able to recognize the mimetic 
cuckoo egg among their own . Therefore, we expected that 
cuckoo eggs from abandoned nests will be better match-
ing than cuckoo eggs that were ejected by hosts . We used 
reflectance spectrometry and digital image processing for 
the evaluation of cuckoo egg mimicry in colour, spottiness, 
size and shape . Preliminary results showed that colour and 
size have no effect on the type of egg rejection behaviour in 
hosts .
The study was funded by the Czech Science Foundation (17-
12262S) .
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P01.042
Adult sex ratios and true survival of male and female 
birds

Lilla Lovász1, Tobias Roth1, Zsolt Karcza2, Katalin O . Lukács2, 
József Gyurácz3, Valentin Amrhein1, 4

1. University of Basel, Zoological Institute, Basel, Switzerland, 2. Bird 
Ringing Centre, Bird Life Hungary, Budapest, Hungary, 3. Savaria De-
partment of Biology, Eötvös Loránd University, Szombathely, Hungary, 
4. Swiss Ornithological Institute, Sempach, Switzerland

In birds, observed adult sex ratios are often biased towards 
males . This bias could arise from differences between sexes 
in catchability or in dispersal, but a preferred explanation has 
been differences in survival . However, most studies investi-
gated apparent survival, in which differences in dispersal are 
not accounted for . Here, we used data from 24,830 captures 
of 11 bird species, collected at 40 Hungarian constant effort 
ringing sites, to independently estimate capture probability, 
site fidelity (the complement of dispersal), and true survival . 
On average, capture probabilities and site fidelities were sim-
ilar between sexes . However, the probability to survive from 
one year to the next was 0 .46 in males and 0 .37 in females, 
suggesting that higher female mortality may indeed be the 
most important predictor of male-biased adult sex ratios .

P01.043
The effects of perceived predation threat on stress 
response and memory in birds

Chloe Carter, Scott A . MacDougall-Shackleton
Western University, London, ON, Canada

The environment presents many stressors, and stress impacts 
the behavior and cognitive functioning of animals . Predators 
are common environmental stressors for birds, and just the 
perception of a predator is enough to elicit a stress response . 
Part one of this study examined the stress responses of song-
birds to acute predator threats that are perceived through 
one of three sensory modalities . Multiple species of songbird 
were tested: wild-caught Black-capped Chickadees (Poecile 
atricapillus) and House Sparrows (Passer domesticus), as well 
as lab-bred Zebra Finches (Taeniopygia guttata) . Subjects 
were assigned to one of three experimental conditions in 
which they are exposed to visual, auditory, or olfactory stim-
uli . Each group was exposed to a predator, a non-predator, 
and a control stimulus in randomized order across three 
acute exposure events lasting 30 minutes . Video recordings 
were taken during the exposure to observe subjects’ behav-
ior . Blood samples were obtained immediately following 
exposure and will undergo corticosterone analysis . Part two 
of this study investigates the effect of exposure to chronic 
acoustic predator cues on spatial memory retention in Black-
capped Chickadees . Chickadees were first trained to retrieve 
seeds from artificial trees . Spatial memory retention was 
tested after 14 consecutive once-daily exposures (30 min) 
to a predator or non-predator call . Searching performance 
during training and testing was monitored in real time from 
behind a one-way mirror . Analysis of data collected for these 

experiments is currently underway . Insight gained from this 
research will contribute towards understanding how the 
perception of predators influences behavior and memory .

P01.044
Breathing rate of tropical passerines across an 
anthropogenic disturbance gradient

Dan Liang1, Chao He2, Xu Luo3, Yang Liu1, Eben Goodale2, 
Emilio Pagani-Núñez1

1. Sun Yet-sen University, Guangzhou, China, 2. Guangxi University, 
Nanning, China, 3. Southwest Forestry University, Kunming, China

Assessing species’ stress responses is a central issue in ecol-
ogy . Breathing rate is an indicator of acute stress in verte-
brates, and it provides useful information on how species 
cope with stress . Although anthropogenic disturbance 
is often regarded as one of the main sources of stress for 
wildlife, there is little data from expanding tropical urban and 
agricultural areas . Previous research has shown that great tits 
increase their breathing rate with increasing anthropogenic 
disturbance . However, no study has addressed whether this 
pattern is also apparent in other species, or whether it is 
dependent on the level of diet and habitat specialization, 
factors that likely influence stress responses . We compared 
breathing rates across eight passerine assemblages experi-
encing different levels of anthropogenic disturbance in SW 
China . Overall, there were no differences in breathing rate 
between among natural, rural and urban locations, or among 
diet or habitat use groups . Breathing rate of omnivore and 
invertebrate diets was relatively constant, but breathing rate 
of specialized diets was the highest in rural locations . Addi-
tionally, breathing rate of urban users showed no variation, 
but breathing rate of urban avoiders was the lowest in urban 
locations . Our results suggest that an increased breathing 
rate in response to anthropogenic disturbance is not a wide-
spread phenomenon and that different diet and habitat use 
groups probably follow different physiological mechanisms 
to cope with acute stress . Plasticity of stress responses may 
play a key role in determining species tolerance to anthropo-
genic disturbance and, thus, which species become success-
ful colonizers of novel environments .
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P01.045
The impact of light and noise pollution on circadian 
rhythms and incubation behaviour of Barn Swallows 
Hirundo rustica

Yanyan Zhao1, Xiaoying Xing2, Yu Liu3, Donglai Li4, Aiwu 
Jiang5, Zhiqiang Zhang6, Guangji Pan1, Xinyuan Pan1, Rebecca 
Safran7, Yang Liu1, Emilio Pagani-Núñez1

1. State Key Laboratory of Biocontrol, College of Ecology/School of Life 
Sciences, Sun Yat-sen University, Guangzhou, China, 2. College of Wild-
life Resources, Northeast Forestry University, Harbin, China, 3. College 
of Life Sciences, Beijing Normal University, Beijing, China, 4. Depart-
ment of Biology, Liaoning University, Shenyang, China, 5. Guangxi Key 
Laboratory of Forest Ecology and Conservation, College of Forestry, 
Guangxi University, Nanning, China, 6. Institute of Wildlife Conserva-
tion, Central South University of Forestry and Technology, Changsha, 
China, 7. Department of Ecology and Evolutionary Biology, University 
of Colorado, Boulder, CO, USA

Urbanization implies dramatic changes on natural eco-
systems . Light and noise pollution are considered to par-
ticularly affect physiology and behaviour of urban dwellers, 
yet few studies have been conducted in natural conditions, 
and no study has been conducted across large geographical 
ranges or in currently developing countries . This pollution 
would be especially harmful when organisms have limited 
mobility and are inevitably exposed to these pollutants, 
such as while sleeping (hereinafter circadian rhythms) and 
incubating . As a widely distributed species tightly associated 
with humans, Barn Swallows (Hirundo rustica) are a suitable 
model to study these effects . Here, we investigated for first 
time the combined effect of light and noise pollution on cir-
cadian rhythms and incubation behaviour of rural and urban 
barn swallows across five climatically distinctive locations in 
China . To do this, we used temperature, light and noise data-
loggers attached close to the nests, while we placed one 
temperature data-logger placed inside them . We predicted 
that both light and noise pollution, especially when com-
bined, would affect sleeping time duration and incubation 
dynamics of breeding Barn Swallows . This effect would be 
mainly driven by background noise and light particularly at 
night, when differences between urban and rural locations 
are more evident, and would be more marked in cold than in 
warm locations . We also predicted that this would affect both 
breeding success, i .e . clutch size and number, and offspring 
fitness, i .e . offspring body mass . Although we are currently 
collecting these data, we plan to present preliminary results 
at the Congress .

P01.046
The   effect   of   plumage   coloration   on   competition   
between mountain   bluebirds ,   Sialia   currucoides , and   tree   
swallows ,  Tachycineta   bicolor

Jenna M . Millsap, Sara Berk, Creagh Breuner
University of Montana, Missoula, MT, USA

Sexual selection theory states that male ornamentation may 
evolve if it helps males obtain more matings, by means of 
male-male competition or female preference . In systems 

where critical resources are monopolized by dominant males, 
females are likely to obtain non-genetic benefits from mates . 
Many studies have examined the function of ornaments in 
intraspecific competition, but less is understood about the 
role of ornaments in interspecific competition . In a popula-
tion of mountain bluebirds near Ronan, MT, tree swallows 
arrive after mountain bluebirds, and compete directly for ac-
cess to nest-boxes . Successful tree swallow intrusions result 
in bluebird brood-mortality, so a male mountain bluebird’s 
ability to defend a territory is linked to his and his mate’s 
fitness . Male mountain bluebirds have structural UV-blue 
plumage and those with more saturated coloration have 
increased success in defending territories from conspecifics . 
We conducted 30 minute observations at active bluebird-
nests to record nest attendance and feeding rate . Observa-
tions also recorded the length of tree swallow intrusions, 
number of intruders, and bluebird behavioral response . Later 
in the season, we conducted simulated territorial intru-
sions at active tree swallow nests using bluebird specimens 
displaying a range of colorations . Specimens were presented 
for 10 minutes to record tree swallow behavior . Through this 
study, we aim to explore the relationship of a male mountain 
bluebird’s color to his behavior, his stress-hormone levels, 
and the characteristics of tree swallow intrusions . Our find-
ings not only provide insight into the effect of ornamenta-
tion on interspecific competition, but also serve to support 
hypotheses regarding status-signal honesty .

P01.047
Acoustic monitoring of the nocturnal owl (Strix uralensis) 
using microphone arrays and a robot audition system, 
HARK: A case study in the Ikoma mountains, Japan

Shiho Matsubayashi1, Fumiyuki Saito2, Reiji Suzuki3, Kazuhiro 
Nakadai4, Hiroshi G . Okuno5

1. Center for Open Innovation Research and Education, Graduate 
School of Engineering, Osaka University, Osaka, Japan, 2. IDEA Consult-
ants, Inc., Osaka, Japan, 3. Graduate School of Informatics,Nagoya 
University, Nagoya, Japan, 4. Department of Systems and Control 
Engineering, School of Engineering, Tokyo Institute of Technology; 
Honda Research Institute Japan Co., Ltd., Tokyo, Japan, 5. Graduate 
School of Fundamental Science and Engineering, Waseda University, 
Tokyo, Japan

 Most owls are nocturnal, thus are difficult to monitor . Recent 
advances in acoustic engineering, such as microphone ar-
rays, could meet ornithologists’ needs to passively monitor 
nocturnal owls for a long period of time, while reducing 
potential observer bias in data collection . One of the merits 
of microphone arrays is its ability to provide spatially repro-
ducible data, realized by the direction of arrival (DOA) of 
the sounds event . This study aims to acoustically monitor 
fine-scale movements of the nocturnal owl (Strix uralensis) 
using microphone arrays and a robot audition system HARK 
(Honda research institute, Audition for Robot with Kyoto 
university) . We conducted field experiments in an oak-dom-
inated forest in the Ikoma mountains, Osaka, Japan, in March, 
2018 . We first estimated the location of the target individual 
in the two-dimensional space by integrating the DOA of the 
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owl song derived from each microphone array . We then com-
pared the estimated owl location with the actual location 
of the owl monitored by human observers at the same time 
with the recording experiment . We introduce two example 
behaviors acoustically monitored: the courtship songs of a 
pair and alternately exchanged calls between the two poten-
tial rival males . Preliminary analyses show how microphone 
arrays and robot audition could increase efficiency in data 
collection when monitoring movements and behaviors of 
nocturnal owls in the field .

P01.048
Dear-enemy effect within interspecific relationships: a 
case study with two sympatric Rallidae species

Jan Jedlikowski1, Paweł Ręk2, Marcin Polak3

1. Faculty of Biology, Biological and Chemical Research Centre, Univer-
sity of Warsaw, Warsaw, Poland, 2. Department of Behavioural Ecology, 
Adam Mickiewicz University, Poznań, Poland, 3. Department of Nature 
Conservation, Maria Curie-Skłodowska University, Lublin, Poland

The effect of interspecific territorialism usually occurs be-
tween closely related species with similar ecological niches, 
which compete for space, food or breeding sites . Therefore, 
it can be suspected that the dear-enemy phenomenon (less 
aggressiveness of territory owners against neighbours than 
strangers to short-time intrusion) occurs not only within 
intraspecific relations but may be also found among individ-
uals belonging to a competing species . In the present study, 
this hypothesis is tested on the example of the relationship 
between two sympatric Rallidae species – Water Rail (Ral-
lus aquaticus) and Little Crake (Zapornia parva) . The study is 
conducted in the Masurian Lakeland (north-eastern Poland), 
where these two species co-occur at small mid-field ponds 
and demonstrate strong intra-and inter-specific territorial 
behaviour competing for similar nesting sites and food 
resources . The main aims of the project, that started in 
2016, was to experimentally determine: 1) whether rallids 
are able to recognize individual specimens of other species, 
and 2) whether the dear-enemy phenomenon exists within 
interspecific relationships in birds (Water Rail reduce aggres-
sion against neighbouring Little Crake, and vice versa) . The 
preliminary results based on data collected in 2016-2018 will 
be presented .

P01.049
Influence of age and personality on the ability to collect 
and use heterospecific social information for breeding 
site selection in male flycatchers

Jennifer Morinay1, 2, Jukka T . Forsman3, Gregory Daniel1, 
Marion Germain1, 4, Blandine Doligez1

1. LBBE-CNRS, University Lyon 1, Villeurbanne, France, 2. EBC, Uppsala 
University, Uppsala, Sweden, 3. Department of Ecology and Genetics, 
Oulu University, Oulu, Finland, 4. Department of Biological Sciences, 
UQUAM, Montréal, QC, Canada

Social information (i .e . information gathered by observing 
others) are commonly used for optimizing decision-making 
in spatio-temporally varying environments . However, indi-

viduals vary in their propensity to use social information, 
and this might be related to their ability to gather informa-
tion (e .g . by exploration) and to cope with the costs due to 
increased niche overlap when copying competitors (e .g . 
by aggressiveness, boldness) . Collared flycatchers Ficedula 
albicollis use social information collected from great tits Parus 
major, but greatly differ in this behaviour, which we expect 
to be due to differences in personality . We manipulated a 
source of social information (apparent preference of tits for 
a nest site feature) and tested whether the probability for 
flycatchers to copy the apparent tit preference depended on 
their aggressiveness, boldness, and neophobia levels . Male 
aggressiveness and boldness affected the probability to copy 
the tits, but differently depending on male age . Among year-
ling males, aggressive and bold individuals copied tits, while 
less aggressive-shy ones did not . This could reflect a lower 
access to the information we provided for less aggressive-shy 
individuals that could not face the risk of agonistic inter-
actions with tits when gathering information . Among older 
males, less aggressive-shy individuals copied the tits, and 
aggressive-bold ones copied or rejected depending on the 
tit phenology, which is known to affect flycatchers decisions . 
They were probably the only ones able to access phenology 
information, i .e . enter tit nests without being injured . No ef-
fect was found in females . Our study brings new insights into 
the complexity of social information use .

P01.050
Why can cormorants and herons breed together in 
mixed-species colony?

Rina Honda1, Nobuyuki Azuma1, 2

1. Graduate Shool of Agriculture, Iwate University, Morioka, Japan, 2. 
Faculty of Agriculture and Life Science, Hirosaki University, Hirosaki, 
Japan

Colonial birds obtain great benefits by forming colonies 
during the breeding season, such as a dilution effect, com-
munal defense, and improved vigilance, whereas inter- and 
intra-specific competition for resources (e .g ., food, nesting 
materials, and nesting site) tends to become more intense . 
Colonial water birds frequently form mixed-species colonies . 
In mixed-species colonies of Ciconiiformes (present Ciconi-
iformes and Pelecaniformes) members can maximize anti-
predatory behavior and minimize competition for resour-
ces because ecological features of related species slightly 
differ from species to species (Burger 1981) . So, how about 
mixed-species colonies consisting of different classifications 
(order) of species? Great cormorants Phalacrocorax carbo and 
Grey herons Ardea cinerea sometimes form mixed-species 
colonies in Japan . We examined the relationship and inter-
specific competition between cormorants and herons . In the 
mixed-species colony, breeding schedules of both species 
was almost synchronized . Anti-predatory behaviors against 
the same predatory species were different in each species; 
herons tended to be more aggressive to the predators than 
cormorants and might have contributed colonial defense . 
In addition, resource (food, nesting materials, and nest site) 
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availability was different between cormorants and herons . 
The present study suggests that a dilution effect may occur 
and competition for resources necessary for breeding was 
minimized . On the other hand, there is a difference between 
the species in costs of colonial defense; defense cost of her-
ons may be higher than cormorants . Thus, it must have been 
a sound investment for cormorants to form mixed-species 
colonies with grey herons .

P01.051
Nocturnal sleep behavior in the Common tern (Sterna 
hirundo)

Jenna N . Diehl, Zoe O . Korpi, Stephen A . Oswald, Jennifer M . 
Arnold
Penn State University, Berks Campus, Reading, PA, USA

Sleep and sleep-like behaviors are universal throughout the 
animal kingdom but historically avian sleep has received lit-
tle consideration . Common terns are polyphasic sleepers and 
therefore exhibit both diurnal and nocturnal sleep . Although 
diurnal sleep has been studied in roosting flocks or when 
incubating eggs, nocturnal sleep behavior has yet to be de-
scribed for this species . Nocturnal sleep likely comprises the 
majority of sleep and possibly carries a greater risk of preda-
tion than diurnal sleep, given much-reduced visibility and 
reported impacts of nocturnal predators at tern colonies . We 
explored nocturnal sleep using six years of ~1-min interval, 
time-lapse images of incubating common terns . Images were 
taken by infrared trail cameras throughout the season at the 
Gull Island, ON, Canada, breeding colony . These data were 
analyzed to determine the average length of a sleeping bout 
and the behaviors exhibited between approximately 21:30 to 
04:30 hours . Changes in nocturnal sleep and mate presence 
throughout the night and across the incubation period were 
determined, as well as any nocturnal disturbance events . We 
found that the most common sleep postures (bill on back, 
bill forward) were also used by birds with one or both eyes 
open, suggesting that birds maintain vigilance at night and 
likely use unihemispherical sleep to that end . We also discuss 
nightly and seasonal variation in these behaviors . Thus, we 
find that nocturnal sleep is important for common terns, 
although it appears to be regulated to permit vigilance, pre-
sumably to improve predator detection .

P01.052
Sexual attractiveness and experience as factors shaping 
the mating and reproductive success of male European 
barn swallows

Piotr Matyjasiak, Mateusz Okołowski
Museum and Institute of Zoology, Polish Academy of Sciences, Warsaw, 
Poland

A number of studies have reported that male birds bearing 
larger ornaments tend to appear on breeding grounds and 
start reproducing earlier than other males, and consequently 
acquire higher mating and reproductive success . Such 
relationships are typically explained from sexual selection 

theory . Alternatively, these relationships can be explained 
from life history theory when both ornament size and repro-
ductive success are age (experience) related . The barn swal-
low Hirundo rustica is an icon of research of sexual selection . 
Male barn swallows possess much longer tails than females . 
Here we examined the relationships between tail ornament 
size in male European barn swallows and male timing of ar-
rival from spring migration, breeding date and reproductive 
success, while taking into account the statistical effects of 
male age . We distinguished four age classes of male swallows 
– second year old (first-time breeders), third year old, fourth 
year old, and older) . If phenotypic correlations between tail 
ornament size and measures of reproductive performance 
of male swallows are effects of sexual selection through 
female choice, we expected to find such correlations within 
particular male age classes . We found no significant pheno-
typic correlations between ornament size and reproductive 
performance measures within male age classes . In a complex 
model, male age strongly significantly predicted its repro-
ductive performance, while the effect of male ornament size 
only was marginally significant . These results can be taken as 
evidence against sexual selection as a mechanism currently 
maintaining sexually dimorphic tails in European barn swal-
lows .

P01.053
Barn swallow (Hirundo rustica gutturalis) breed in human 
housing: Commensalistic relationship between human 
and barn swallow

Dami Jeong, Yikweon Jang
Ewha Womans University, Seoul, Korea

Nest site selection behavior during the breeding season 
is known to have important fitness related consequences . 
Factors important for nest site selection include nest preda-
tion, microclimate and food availability . The barn swallow is 
a small passerine bird that has managed to live in manmade 
infrastructures . We hypothesized that barn swallows do not 
breed in deserted houses in which people do not live, as they 
cannot take advantage of human presence in nest site selec-
tion . In this study, we did a survey to find out if the swallows 
breed in deserted houses within a 200-meter radius of their 
breeding houses in South Korea and France, respectively . We 
investigated the structure of the barn swallow’s breeding 
houses and deserted houses, number of deserted nests as 
well as the damage level in breeding houses and deserted 
houses, respectively . Out of 129 deserted houses, only two 
incidents were found for the breeding activities by the barn 
swallows . Number of deserted nests and the damage level 
were significantly different between breeding and deserted 
houses . Meanwhile, there was no significant variation for the 
structure between these two types of houses . Our results 
proved that the barn swallows do not breed in the deserted 
house . This study supported the idea of human presence as 
a critical factor for nest site selection in barn swallows . Thus, 
we propose a commensalistic relationship between humans 
and barn swallows .
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P01.054
Cues used by parasitic Red-breasted Mergansers (Mergus 
serrator) for detecting and selecting host nests

Natalie Thimot1, Kyle Elliott1, Rodger Titman1, Shawn Craik2

1. McGill University, Montreal, QC, Canada, 2. Université Sainte-Anne, 
Church Point, NS, Canada

Conspecific brood parasitism (CBP) is an alternative breed-
ing tactic wherein a female (the parasite) lays her eggs in 
the nest of a conspecific (the host) that provides all sub-
sequent parental care . CBP is particularly common among 
waterfowl; however, little is known about the cues used by 
females seeking suitable places to lay eggs parasitically . The 
aim of this study was to determine how parasitic females 
detect and select host nests in a colony of Red-breasted 
Mergansers (RBME; Mergus serrator) nesting on islands at 
Kouchibouguac National Park, New Brunswick, Canada from 
2014 – 2016 . We predicted that host activity is a cue used 
by parasitic RBME for finding nests given that nest sites are 
concealed by vegetation and that there are risks to laying 
in an unattended nest . We created 14 experimental nests 
containing chicken eggs painted to mimic merganser eggs 
and examined whether parasites lay in nests in which there is 
no host activity . The rate of parasitism at experimental nests 
(21 %) was nearly 3x lower than that at natural nests with a 
host (60 %) . We examined whether nest selection cues used 
by parasites are based on timing of nest initiation and habi-
tat characteristics that may afford greater nest safety from 
predators . Parasitized nests were initiated on average 10 days 
earlier than non-parasitized nests (p < 0 .001) . There was no 
difference between parasitized and non-parasitized nests for 
habitat characteristics . Our results suggest that host activity 
and early nest initiation are important cues for parasitic Red-
breasted Mergansers .

P01.056
Using nest cam to monitor the breeding diet of urban 
Crested Goshawk (Accipiter trivirgatus) in Taiwan

Lee-Lien Wang, Ming-Yuan Yang, Ming-De Chen, Chi-Jen 
Hsiao, Hung-Ming Chang
Raptor Research Group of Taiwan, Taipei, Taiwan

Urbanization results in habitat loss and fragmentation, and 
generally has negative effects on wildlife . Some species, such 
as the Crested Goshawk (Accipiter trivirgatus), a diurnal rap-
tor, were able to adapt effectively to the human-dominated 
environment and nest in public parks or green spaces in city 
area in Taiwan . However, little is known about its mechan-
ism . Nest monitoring is considered as a time-consuming and 
labor-intensive task, especially for raptor nest in its original 
forest habitat . Because of the growth of urban-nesting 
populations of Crested Goshawk in Taiwan, it was relatively 
easy to obtain the necessary power and internet service near 
the nesting area and monitor the nests . We used nest cam to 
monitor breeding behavior and diet of 10 nests from 2014-
2017 in Taipei, Taiwan . According to the analysis of video 
recordings, Aves (mainly doves, mynas and sparrows) were 

the major prey and accounted for 64 .5 ± 17 .9 % of the diet, 
followed by Rodentia (20 .5 ± 4 .9 %) and Reptilia (9 .1 ± 4 .0 %) . 
In addition, it also provides an ideal opportunity for environ-
mental education . Future research will focus on survival rate 
and dispersal pattern of fledglings of urban Crested Goshawk 
in Taiwan .

P01.057
Determining the role of Bald Eagle foraging behaviour 
in coastal nutrient cycling under diminishing salmon 
populations

Kristen Walters
Simon Fraser University, Burnaby, BC, Canada

The annual return of Pacific salmonids (Oncorhynchus spp .) to 
their natal rivers and decomposition of their post-spawning 
carcasses transfers marine-derived nutrients into coastal 
ecosystems, which is critical for ecosystem productivity . Bald 
Eagles (Haliaeetus leucocephalus) are apex predators that 
aggregate en masse along riverbanks to scavenge available 
carcasses, resulting in individuals using kleptoparasitism 
to steal carcasses from conspecifics . Winners fly to nearby 
trees to consume the subsidy, which is then dropped to the 
ground and incorporated into the terrestrial food web by 
macroinvertebrates and vegetation . However, due to the 
current decline in salmon populations in the Salish Sea, the 
amount of salmon biomass that is transferred into terrestrial 
ecosystems by eagles could decline over time . Therefore, 
we aim to determine if a decrease in carcass abundance will 
alter eagle kleptoparasitism rates and affect the amount of 
marine-derived nutrients that are cycled into forests . To ac-
complish this, we will a) determine if the N15 and C13 isotope 
ratios in macroinvertebrates and vegetation under perch 
trees are higher than controls and b) use an Individual-Based 
model to ascertain if eagle kleptoparasitism behaviour will 
change under a simulated decline in salmon abundance, and 
if this will affect nutrient transfer rates . Predicted results in-
clude a decrease in marine-derived nutrient transportation in 
the IBM environment due to higher intraspecific competition 
among foraging eagles over limited carcasses . The results of 
this study will provide evidence of the role avian predators 
play in the “conveyer belt” of marine-derived nutrient cycling 
in Pacific coastal ecosystems .

P01.058
Passerine community expresses mobbing response 
across seasons

Ta-Chih Chen, Jo-Szu Tsai
National Chiayi University, Chiayi City, Taiwan

When prey species face the risk of predation, most preys 
make considerable effort to fight against predators . Some-
times they may make alarm call or approach to harass preda-
tors . Animals adjust their antipredator behavior according to 
the risk of predation . However, less is known about how prey 
express antipredator behavior across seasons . Furthermore, 
these behaviors may be driven by seasonal differences in 
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predator diet . We conducted 9-minute point count surveys 
(5-minute quiet period and subsequent 4-minute playback) 
of passerine birds at 93 sites in Taiwan during breeding (May 
and June) and nonbreeding (December and January) seasons 
in 2017 and 2018, with call of Collared Owlet (Glaucidium 
brodiei), a diurnal owl which is the predator of passerines . We 
recorded whether the small passerine birds approach and 
make alarm call or not to evaluate mobbing response . We 
found that season did not influence the probability of mak-
ing alarm call (29 .13% ± 0 .02 and 28 .62% ± 0 .03 in breed-
ing and nonbreeding season, respectively) . However, the 
probability of approaching was higher in breeding (24 .02% 
± 0 .02) than in nonbreeding season (13 .00% ± 0 .02) . Our 
findings supported that mobbing responses were different 
between seasons at the community level . Furthermore, the 
Collared Owlet has a higher propensity to feed on birds in 
the nonbreeding than in the breeding season . It revealed 
that small passerine birds mob in both seasons but choose a 
safer way to respond to predators in season with higher risk .

P01.059
Time and environment influence incubation by Greater 
Prairie Chickens in the Nebraska Sandhills, USA

Ian R . Hoppe, Jocelyn Olney Harrison, Edward J . Raynor IV, 
Mary Bomberger Brown, Larkin A . Powell, Andrew J . Tyre
University of Nebraska, Lincoln, NE, USA

Incubation involves behavioral decisions that highlight 
trade-offs between current and future reproductive suc-
cess . Grouse (Phasianidae: Tetraoninae) life history favors 
incubation behaviors that prioritize the success of the cur-
rent breeding attempt over adult survival . Observations of 
incubation behavior suggest substantial commitments on 
the part of incubating females, who face decisions regarding 
allocations of time, energy, and risk . These decisions are 
influenced by ambient conditions, body condition, and 
predation risk . We monitored nest attendance behavior by 
females at 30 Greater Prairie Chicken (Tympanuchus cupido 
pinnatus; Brewster, 1885) nests in the Nebraska Sandhills, 
USA, to identify proximate cues used to make behavioral 
decisions regarding incubation . We recorded 930 total incu-
bation off-bouts . Females took 1 .9 ± 0 .7 (SD) off-bouts/day of 
43 .3 ± 24 .1 min . Off-bouts were shorter in duration at higher 
wind speeds, at lower ambient temperatures, at nests with 
less cover, and at those closer to roads . Females were most 
likely to leave the nest during the mid-morning and evening 
time periods, and off-bouts became less frequent later in the 
season . We did not observe any differences in incubation be-
havior between nests that failed and those that successfully 
hatched one or more chicks .

P01.060
Conflicting Effects of Invasive Common Mynas 
(Acridotheres tristis) on Foraging and Nesting Behaviors 
of Native House Sparrows (Passer domesticus)

Itay Berger, Tamar Dayan
School of Zoology, Tel Aviv University, Tel-Aviv, Israel

Avian invasion studies, dealing with its influence on local 
species, have focused mainly on competition, predation, hy-
bridization and disease . So far, the influence of invasive spe-
cies on the behavior of local species was largely neglected, 
although behaviors such as foraging or nesting have a great 
impact on survival and fitness, and hence on the influence of 
invasive species on the invaded ecosystem . We examined the 
influence of presence of the invasive common myna on the 
foraging and nesting behaviors of local house sparrows . The 
vigilance of foraging sparrows was quantified in presence 
and absence of mynas . The influence of mynas on nesting 
behavior of sparrows was also examined by placing a Myna 
decoy near sparrow nests, while the nestlings were being 
fed . Using a captive sparrow colony, we measured breed-
ing success in presence and absence of mynas . Surprisingly, 
in the field, sparrows that foraged alongside mynas were 
less vigilant than sparrows that foraged without mynas . On 
the other hand, when presented near the sparrow nest, the 
myna’s decoy decreased nestlings feeding rate compared 
to the control, a dove decoy . Furthermore, breeding suc-
cess was significantly lower alongside mynas comparing to 
the control, alongside doves . Thus, our results suggest that 
sparrows perceive their environment as safer when foraging 
alongside mynas, but treat mynas as a threat when encoun-
tering them at the vicinity of the nest . Consequently, invasive 
mynas may improve foraging success of native sparrows but 
reduce their breeding success .

P01.061
The effects of urban lighting on dawn singing in 
chickadees

Ken A . Otter
University of Northern British Columbia, Prince George, BC, Canada

Sensitivity to low light levels appears to be the impetus for 
birds initiating dawn singing . Recent studies have suggested 
that urban lighting may instigate early onset to singing, thus 
changing the total song output of males in urban settings . 
However, total song output at dawn in many species is also 
limited by resource access, which may or not be limited in 
urban settings . To determine how artificial lighting affected 
dawn singing in black-capped chickadees (Poecile atricapil-
lus), we recorded 17 dyads of chickadees breeding on the 
periphery of Prince George, British Columbia . Each morning, 
two males separated by a minimum of 1 km, and max of 5km 
were simultaneously recorded: one male occupied forest 
habitats with no artificial lighting within 500m, while the 
second birds occupied a residential suburban neighbour-
hood with street lights within 100m of the singer . Sites were 
otherwise matched for elevation and other factors that may 
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influence singing behaviour . The entire chorus of both males 
was recorded, and time of first song, length of the chorus and 
song rates were extracted . Males consistently began singing 
earlier in lit urban areas compared with unlit neighbouring 
forests, but there was no differences detected in the length 
of the chorus or song rates . This suggests the primary effect 
of artificial lighting may be clock-shifting the chorus rather 
than increasing song output of urban birds .

P01.062
Nest predator activity and frequency in understory-
nesting tropical birds

Manuel A . Sanchez1, Scott K . Robinson2, Gustavo A . Londono1

1. Icesi University, Cali, Colombia, 2. Florida Museum of Natural History, 
Gainesville, FL, USA

Nest predation is an important selective factor underlying 
avian life-history traits and population dynamics . Until 
recently, we knew very little about the timing of preda-
tion events and identity of nest predators, especially in the 
tropics where nest predation rates are higher than those 
in other regions . We used an extensive nest monitoring 
database collected in Southeaster Peru between 2008 and 
2014 to address two questions: (1) At what time during the 
day do predators attack nests and (2) do different predators 
attack at different times of the day? We obtained time of 
nest predation for 767 nests, 380 monitored using data log-
gers, 347 monitored using camera traps, and 40 monitored 
using both data loggers and camera traps . We found that 
predation occurs throughout the day, but is more frequent 
between sunrise and sunset (0500-1900) hours . Mammals 
were the most common nest predators, depredating 47% of 
all nests, followed by birds (26%), and reptiles (25%) . Mam-
mals attacked bird nests mainly during the night (19:00-0:00) . 
Reptiles attacked most frequently during the late afternoon 
(16:00) . Primates and some birds such as toucans, mainly 
attacked nests early in the afternoon (13:00-15:00) . Our data 
suggests that birds may have to adjust their defensive tactics 
and activity patterns depending upon the prevalent preda-
tors .

P01.063
Bluebird Pi: a smart nest box for research and citizen 
science

Meelyn M . Pandit1, Janessa Doucette2, Eli S . Bridge1

1. University of Oklahoma, Norman, OK, USA, 2. Norman Public 
Schools, Norman, OK, USA

With microelectronics becoming cheaper and more available 
to the public, field biologists have integrated this technology 
into their research to automate data collection and collect 
new types of data . Through open access repositories, such 
as GitHub, researchers with little computer programming ex-
perience can use these DIY microelectronics without having 
to buy expensive equipment . Microelectronics also provide 
field biologists a unique opportunity to engage the public by 
increasing wildlife access to schools and educational groups . 

Bluebird Pi is a research program that uses a “Smart Nest Box” 
that houses a Raspberry Pi microcomputer and a microcam-
era to record in-box behaviors of adult and nestling eastern 
bluebirds (Sialia sialis) . With the Raspberry Pi, a variety of 
sensors can be attached to collect different types of in-box 
data, such as sound and temperature . Using this Smart Nest 
Box, we plan on increasing access to wildlife by allowing lo-
cal elementary schools to build their own Smart Nest Boxes, 
develop their own projects on bluebird nesting behavior, 
and have the students collect avian behavior data for their 
individual projects, as part of a curriculum on ornithology . 
We will also develop a lesson plan to follow the nesting cycle 
to teach students and teachers general biological and orni-
thological concepts . With the Smart Nest Box, we can give 
researchers additional data collection resources as well as 
engage the community in new and exciting ways .

P01.064
Individual variation in parental care and territorial 
behavior during the breeding season in the Thorn-tailed 
Rayadito (Aphrastura spinicauda)

Camila P . Villavicencio1, João M . Brazão2, Rodrigo A . Vásquez1

1. Universidad de Chile, Santiago, Chile, 2. Universidade Federal do 
Pará, Belém, PA, Brazil

The relationship between territorial and parental behav-
ior has been widely studied in avian species . However, the 
individual variation of this relationship over time and across 
different contexts have been less explored . We investigated 
between and within individual variation of parental care, 
territorial behavior and song behavior in the Thorn-tailed 
Rayadito (Aphrastura spinicauda), an endemic furnariid from 
southern South America . We studied a nest box population, 
located near the Santiago city border, with a high predation 
pressure (70%) . We assessed the parental behavior of males 
and females during incubation and during early and late 
phase of chick provisioning . In addition, we assessed ter-
ritorial behavior of the same individual males by performing 
simulated territorial intrusion (STI) during the incubation 
period and during the provisioning phase . Simultaneously, 
we recorded bird songs in response to the STI . We aimed 
to address the behavioral variation using a reaction norm 
approach . We found within-individual variation in parental 
care and territorial behavior across the breeding season . Our 
results also revealed a positive relationship between parental 
care and territorial behavior . In addition, neither parental 
care nor territorial behaviors were related to predation 
events . Our data suggest that both parental care and territor-
ial behavior are flexible behaviors in this species and stress 
the importance to consider within-individual variation when 
assessing behavioral relationships .
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P01.065
Ambient temperature influences collective roosting and 
modulate behavior of Humboldt penguins (Spheniscus 
humboldti)

Rene Quispe1, Matias Porflitt-Toro1, 2, Nicolas Luna1, 2, 
Guillermo Luna-Jorquera1, 2

1. Universidad Catolica del Norte, Coquimbo, Chile, 2. Millennium 
Nucleus for Ecology and Sustainable Management of Oceanic Island 
ESMOI, Coquimbo, Chile

Every summer during the molt stage, Humboldt penguins, 
Spheniscus humboldti, come ashore to congregate in roosting 
groups on wide rocky terraces, under elevated thermal loads . 
Since penguins are primarily adapted to cold waters, environ-
mental thermal variations are thought to be critical when 
they are on land . Yet, little is known about how Humboldt 
penguins deal with changing thermal conditions during the 
molt stage, both at the individual and collective levels . We 
studied the influence of ambient temperatures on collective 
roosting density and on the expression of thermoregulatory 
behaviors over the molting season . The study was conducted 
in a large roosting area located at Tilgo Island, Northern 
Chile, characterized by cold upwelled waters, but hot terres-
trial habitat . We used hollow copper operative temperature 
thermometers with automated data loggers to quantify 
thermal ambient variations at the roosting area . Simultan-
eously, we obtained daily audiovisual recordings divided 
in three periods of ten minutes: late morning, afternoon, 
and evening . In each recording, we quantified the density 
of individuals and the occurrence of known thermoregula-
tory behaviors as a function of the operative temperatures 
obtained . The results showed that increasing temperatures 
negatively affect the presence of penguins at the roosting 
sites . In addition, thermoregulatory behaviors, directed to 
conserve or dissipate body heat, were actively modulated in 
relation to variations of the local thermal environment . With 
extreme heat events predicted to become more severe, our 
results highlights an important role of behavior as a thermo-
regulatory agent in the maintenance of the species’ thermal 
balance at a microhabitat scale .

P01.066
Understanding the breeding strategies of tropical high 
elevation specialists

Santiago David1, Gustavo A . Londoño2, Jill E . Jankowski1

1. University of British Columbia, Vancouver, BC, Canada, 2. Universi-
dad ICESI, Cali, Colombia

One of the most diverse and rather poorly known eco-
systems in the Andes region is the Páramo . Páramos are 
high elevation ecosystems above forest treelines, occurring 
at elevations of 3000–4300 m above sea level . These areas 
are discontinuously distributed in isolated mountaintops, 
forming an archipelago-like distribution that exhibits harsh 
abiotic conditions, such as drastic daily changes in temper-
ature, high ultraviolet radiation and low oxygen pressure, 
thus resembling more a temperate ecosystem than a tropical 

environment . Breeding at this “alpine” environment presents 
an energetic and ecological challenge for birds, but limited 
information on life history traits of tropical alpine species 
makes it difficult to understand their breeding strategies . 
We searched for nests of Andean high elevation specialists 
at three field sites above 3000 m in Colombia and Peru . We 
measured nest and egg dimensions and obtained incubation 
behavior from nests using thermal sensors placed inside the 
nest under the eggs and outside the nest for environmental 
temperature . Sensors were connected to a U-12 HOBO data 
logger . We estimate nest attentiveness, number and duration 
of trips and nest temperature for high elevation specialists 
and compared these breeding attributes to lower elevation 
tropical species and high elevation temperate specialists . Our 
results elucidate the strategies used by Paramo specialists to 
meet the challenges of life and incubation at these extreme 
environments .

P01.067
The impact of predation by black vultures Coragyps 
atratus on breeding brown boobies Sula leucogaster

Lars Hillström1, Francisco Tortosa2

1. University of Gävle, Gävle, Sweden, 2. University of Cordoba, Cor-
doba, Spain

A colony of brown boobies Sula leucogaster was studied dur-
ing the breeding season on a small island, in Jalisco, México . 
The brown booby is a species practicing obligate siblicide, 
that is, the first hatched chick, a-chick almost invariably evicts 
the second, b-chick, when it hatches on average 4 .5 days 
later than its sibling . Obligate brood reduction is probably 
due to low food availability and could force both parents to 
forage simultaneously despite a high nest predation risk . 
Of all 340 nests recorded for this study, where parents was 
incubating either one or two eggs, a total of 114 nests (33 .5 
%) were successful in producing one young to reach the 
fledgling stage . Here we report from a study where brown 
booby chicks were depredated during breeding by black 
vultures Coragyps atratus . When depredating a boobie chick, 
vultures typically gathered in groups, 20-30 individuals of 
vultures were seen standing around the nests of boobies, 
when chicks not were guarded by their parents . Of all 340 
nests of brown boobies recorded for this study, 220 hatched 
at least one egg and of these 11 nests (6 .4 %) were surely 
depredated by black vultures . However, as many as 107 
other nests could ’possibly’ have been depredated by black 
vultures . The impact of predation by the black vultures could 
be of considerable importance for the reproductive success 
of the brown booby and suggest that it may be a high cost 
for parents to leave their chicks unguarded while they are off 
the nests foraging .
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P01.068
Determinants of territory size in a Neotropical bird in the 
restinga habitat, Rio de Janeiro, Brazil

Flávia G . Chaves1, Maurício B . Vecchi1, Caio Kenup2, Maria 
Alice S . Alves1

1. Bird Ecology Lab, Ecology Department, IBRAG, Universidade do Es-
tado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil, 2. Population Ecology 
and Conservation Lab, Ecology Departament. Universidade Federal do 
Rio de Janeiro, Rio de Janeiro, RJ, Brazil

Resource distribution, number of potential competitors, 
body size of the territory holder and its ability to detect 
intruders are variables that could influence territory size . 
We investigated the territory size of the Serra Antwren 
(Formicivora serrana), a highly territorial bird that defends 
permanent territories in a restinga habitat in southeastern 
Brazil . We sampled territory size in restinga during four 
consecutive years, investigated seasonal variation in its 
size and the relationship between territory size, number of 
neighboring territories and floaters, and body size of the 
holders . Male birds were captured monthly between 2009-
2012 and marked with plastic color bands . Before release, 
each individual was measured and weighed . To determine 
territory size, we performed transects with focal animal 
sampling and each individual was followed for 30 min . Using 
a GPS we recorded the locations of each territorial defense 
behavior . To investigate the relationship between territory 
size and variables measured we used a mixed model, using 
yearly variation as a fixed effect and the identification of each 
individual as a random effect . Territory size was smaller in 
the breeding than in the non-breeding season with territory 
size affected negatively by number of neighboring territor-
ies, and varying among years sampled . Neighboring territory 
holders exerted more influence on territory size than other 
variables measured, possibly because males that defend ter-
ritories have similar individual qualities, including the ability 
to exclude floaters, although this interpretation needs to be 
tested systematically by experiments .

P01.070
The causes and consequences of song variation in 
Dippers

Lucy Magoolagan, Stuart P . Sharp
Lancaster University, Lancaster, United Kingdom

Brain structures required for song learning develop during 
a period when chicks are exposed to many stressors . Song 
produced by adults may reflect the stress experienced during 
early life, known as the ‘developmental stress hypothesis’ . We 
investigated song in the Dipper (Cinclus cinclus), a territorial 
and monogamous passerine with a complex song in both 
sexes . Marked individuals were recorded over a three-year 
period to compare the acoustic structure, behavioural con-
text and seasonal production of song in males and females . 
No differences were found in the acoustic characteristics 
measured from male and female songs . Unpaired males, sang 
more complex songs at a higher rate, suggesting that male 

song is used for mate attraction . Males fed more frequently 
by their parents sang more complex songs at a higher rate as 
adults, supporting the developmental stress hypothesis pro-
viding some of the first evidence from a wild bird of how the 
conditions experienced during early life impact adult song . 
Males with shorter wings sang more complex songs; males 
with more complex songs were also found to have a higher 
chance of fledging young and fledged more chicks per 
brood . Song characteristics may therefore provide females 
with information regarding both the current condition and 
developmental history of an individual male .

P01.073
The effects of rehabilitative captivity on neophobia in 
Strix varia (Barred Owl)

Juliana M . Hitchcock, Aaron Geheber, Kurtis Dean, Scott 
Lankford
University of Central Missouri, Warrensburg, MO, USA

Rehabilitation facilities offer short-term treatment for sick 
or injured animals with release as the end goal . In Missouri, 
rehabilitation treatment involves keeping patients within en-
closures . This limits outside factors such as weather changes 
and interactions with other animals, but allows rehabilitation 
personnel easy access to patients for medical treatment and 
maintenance . Such an enclosed cage creates a static environ-
ment, potentially obscuring the relationship between preda-
tor and prey . Also, enclosures have the potential to induce 
neophobia, a behavior needed for adaptation and survival in 
the wild, but detrimental when out of proportion with life-
style . To address this issue, Barred Owls Strix varia, a species 
of owl frequently found in Missouri rehabilitation facilities, 
were assessed for neophobia levels at the beginning and 
end of captivity . Strix varia in captivity were offered a diet of 
frozen mice and/or chicks (commonly available in rehabilita-
tion facilities) and a sound stimulus to determine whether S. 
varia primarily uses auditory or visual cues during hunting, 
and to secondarily determine whether sound stimulus would 
alter the development of neophobia in captivity . All subjects 
were exposed to a live hunting test to determine whether 
sound stimulus is beneficial during captivity . Preliminary 
data and anecdotal observations suggest S. varia primarily 
utilize visual cues during nocturnal hunting, but use auditory 
cues to orient themselves towards prey . However, auditory 
cues seem to play a role in determining neophobic reactions 
towards novelty . Results from this study are expected to 
assist rehabilitation specialists in developing more stringent 
protocols for patient enrichment during captivity .

P01.074
The absence of the phenomena “dear enemy” and “nasty 
neighbor” in three understory mixed species flocks

Yaquelin M . Tenorio Leyva
CORBIDI, Lima, Peru

The purpose of the present study is to determine the exist-
ence of two phenomena of territorial behavior: the “Dear 
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Enemy” and “Nasty Neighbor” phenomena in three species 
present in mixed understory flocks consisting of Dusky-
throated Antshrike “THAR” (Thamnomanes ardesiacus), 
White-flanked Antwren “MYAX” (Myrmotherula axillaris) and 
Rufous-tailed Antwren “EPER” (Epinecrophylla erythrura) . 
The work was carried out in the buffer zone of the Manu 
National Park in Pantiacolla, Peru during June and July of 
2014 and 2015 . Ten mixed flocks were identified, marking 
each individual with color metal bands and the territorial 
behavior of each of them was analyzed through playbacks . 
The response to the stimulus of the congeners (neighbors 
and foreigners) was determined with the following variables: 
auditory response rate, singing response rate, minimum 
distance, variation of distance and latency . Our results show 
that the three species responded significantly to the vari-
able auditory response rate (Kruskal-Wallis test:THAR p= 0, 
EPER p=0 .005, MYAX p=0 .003) and that they are aggressive 
to all intruders, regardless of whether they are neighbors or 
foreign (Post-Hoc Dunn: THAR p = 0 .39, EPER p = 0 .40, MYAX 
p= 0 .70) . This study confirms that the three understory mixed 
flock species respond aggressively without having a predilec-
tion for neighboring or foreign species . We believe that this is 
because any outsider (neighbor or foreign birds not belong-
ing to the mixed flock) represent a threat in terms of fitness 
(e .g . in territorial or couple selection) . Therefore we discard 
both phenomena, dear enemy and unpleasant neighbor, for 
all the species in this study .

P01.075
Annual variation in abundance of grassland birds in 
relation to weather, grazing and fire in mixed-grass 
native prairie habitat in Alberta, Canada

Nancy Mahony1, Brenda Dale1, Benjamin McWilliams2

1. Environment and Climate Change Canada, Edmonton, AB, Canada, 
2. Department of National Defence, CFB Suffield, AB, Canada

The steep, on-going decline of North American grassland 
bird populations continues to be a significant conservation 
problem . Understanding how changing land use practi-
ces and natural disturbances, including grazing, weather 
and fire patterns, affect annual abundance is important for 
the development of effective conservation plans for these 
declining species . Research has shown that the effects of 
grazing are often species-specific and dependent on graz-
ing intensity . Vegetation recovery from fire affects species 
in different ways depending on their preferences for seral 
stage and grazing and fire are often used as management 
tools to maintain healthy grassland habitat . Annual variation 
in weather on both breeding and wintering grounds can 
affect bird populations throughout the annual life cycle . We 
explored how these potential drivers of annual variation in 
abundance operated across a 23 year time period at a large 
(459 km2), intact native mixed-grass prairie site, the Suffield 
National Wildlife Area, in Alberta, Canada . We collected bird 
point count data from 1994-2016 and explored variation 
in annual abundance and estimated population trends . We 
then modelled the effect of precipitation and temperature, 

and indices of time since fire and cattle and wild ungulate 
grazing on annual abundance of 16 passerine and shorebird 
species . Results from this study will enable us to better man-
age remaining intact prairie habitat and bird conservation 
areas by understanding how potential management tools 
such as fire and grazing interact with weather to drive annual 
variation in abundance and long-term trends in grassland 
bird populations .

O40.04
Duets in the wild: cooperative behavior in the White-
browed sparrow weaver (Plocepasser mahali)

Lisa Trost1, Susanne Hoffman1, Cornelia Voigt2, Stefan Leitner1, 
Andries Ter Maat1, Manfred Gahr1

1. Max-Planck-Institute for Ornithology, Starnberg, Germany, 2. Univer-
sity of Pretoria, Pretoria, South Africa

Duet singing is a rhythmic cooperative behavior, which is 
based on a precise but flexible temporal coordination of 
vocal productions between individuals . To elucidate the 
neural mechanism underlying this sophisticated behavior, 
we simultaneously recorded individual vocalizations and 
extracellular vocal premotor activity in established pairs 
of a duetting songbird, the White-browed sparrow weaver 
(Plocepasser mahali) . To monitor the entire range of behav-
ior, we investigated free-living birds in their natural habitat, 
the Kalahari Savannah . For individual recording of vocal and 
neural signals custom made miniature on-board devices 
were used . We found that the onset of the partner’s contribu-
tion to the duet triggered a change in rhythm in the periodic 
neural discharges of the bird initiating the duet . The resulting 
inter-individually synchronized pattern of neural activity 
elicited male and female vocalizations that perfectly alternat-
ed in the ongoing duet . We conclude that rhythmic coopera-
tive behavior requires an exact inter-individual coordina-
tion of premotor neural activity, which can be achieved by 
integration of sensory information originating from the 
interaction partner .

P02.002
Song variation in Olive Sparrow species complex

Ronald A . Fernández1, 2, Jorge E . Morales-Mávil1, J . Roberto 
Sosa-López2

1. Laboratorio de Biología del Comportamiento, Instituto de 
Neuroetología, Universidad Veracruzana, Xalapa, VER, Mexico, 2. 
Laboratorio de Bioacústica y Ecología del Comportamiento, CONACYT-
Centro Interdisciplinario de Investigación para el Desarrollo Integral 
Regional Unidad Oaxaca (CIIDIR-IPN), Oaxaca, OAX, Mexico

Phenotypic traits such as songs are important in individual 
recognition . Variation in acoustic traits could become a bar-
rier for gene flow, promoting speciation due to reproductive 
isolation . Thus, understanding divergence in songs is crucial 
in groups with a controversial taxonomy, such as the Olive 
Sparrow (Arremonops rufivirgatus) . Taxonomists disagree 
on the number of subspecies, recognizing from 8 to 9 and 
placing them into two or three geographical groups which 
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have been proposed to represent separate species, based on 
plumage and songs . However, there are no formal studies 
testing traits differences among the groups . We examined 
the geographic variation in the song of Olive Sparrow, 
building our analysis in three populations: Northwest group, 
Yucatan group and Pacific group . We recorded a total of 
43 individuals and measured 11 variables to describe the 
temporal and frequency traits of their songs . To test whether 
there are differences in the characteristics of the song among 
the groups, we performed a PCA followed by ANOVA . We 
found that there are statistically significant differences be-
tween the songs of the three groups . Our results suggest that 
is possible to distinguish among the three groups using the 
PC1 associated with frequency for max, min, peak, first and 
third quartile, mean of dominant and fundamental frequency 
and bandwidth; while PC2, associated with length, entropy, 
note-rate that differentiates the pacific group from the other 
two groups . These results support the hypothesis of three 
evolutionary units within this complex that has been sug-
gested previously .

P02.003
The perfume of petrel plumage: individual-specific 
odor signatures in Leach’s storm-petrels (Oceanodroma 
leucorhoa)

Sarah Jennings, Gabrielle Nevitt, Susan Ebeler
University of California, Davis, Davis, CA, USA

Avian chemical communication, once largely overlooked, is 
a growing field with recent research revealing the import-
ant role that olfaction plays in the social lives of some bird 
species . Leach’s storm-petrels (Oceanodroma leucorhoa) have 
a remarkable sense of smell and a strong, musky scent . This 
long-lived seabird species mates for life and relies on scent 
cues to relocate their partner at the breeding colony, making 
it an excellent candidate for studying avian chemical com-
munication . We investigated personal odors in Leach’s storm-
petrels as a first step in identifying the chemicals that facili-
tate olfactory mate recognition . To look for evidence of sex 
and individual-specific odor signatures, we collected feathers 
from 34 individuals, 17 males and 17 females, on Bon Portage 
Island, Nova Scotia, Canada in both 2015 and 2016 . Using gas 
chromatography-mass spectrometry, we examined the scent 
compounds associated with the feathers . We found over 180 
odor compounds on Leach’s storm-petrel feathers . Multivari-
ate analyses support differences in the relative proportion of 
these chemicals that delineate individuals within a given year 
and show that despite some year-to-year variation, compon-
ents of the personal odor are consistent across two sampling 
years (PERMANOVA, pseudo-F=14 .606, p=0 .001) . We found 
less conclusive evidence of a sex-specific odor signature 
(PERMANOVA, pseudo-F=2 .412, p=0 .057) . These findings 
suggest that Leach’s storm-petrel feathers provide import-
ant sociochemical information that could facilitate olfactory 
recognition of conspecifics .

P02.004
Dual Function or Duelling Functions? Choice and 
Consequence in Avian Vocal Learning

Ian Thomas1, Stephanie Doucet1, Amy Newman2, Ryan 
Norris2, Daniel Mennill1

1. University of Windsor, Windsor, ON, Canada, 2. University of Guelph, 
Guelph, ON, Canada

The learned songs of songbirds serve two important func-
tions: mate attraction and territorial defence . Our research 
explores the evolution of song learning and tests the novel 
hypothesis that these two functions can provide conflicting 
rather than complimentary selection pressures . The Savan-
nah Sparrow (Passerculus sandwichensis) is an excellent spe-
cies in which to examine song learning because of the simpli-
city of its single-song repertoire . Our aim is to identify what 
criteria influence song development in Savannah Sparrows 
and how a male’s individual song-type affects his reproduct-
ive success . We are conducting this research on Kent Island 
where a population of Savannah Sparrows has been studied 
for over 30 years . We will collect a complete database of the 
songs of all males in the population, and chronicle the vocal 
development of young males . We will document the repro-
ductive success for each focal male and record his exposure 
to territorial aggression . Based on our hypothesis that there 
are two opposing selection pressures shaping song develop-
ment, we predict that males whose songs are similar to their 
neighbors’ songs will face less intrasexual aggression but be 
less attractive to females . Conversely males with a distinct 
song will be more attractive to females but they will face 
higher levels of intrasexual aggression . Using these sparrows 
to understand the impact of song learning on fitness will 
provide insight into why vocal learning evolved in songbirds 
and what forces continue to maintain and shape it .

P02.005
Please, mind the gap! Singing behavior in hummingbirds

Amanda Monte1, 2, Maria Luisa da Silva2, Manfred Gahr1

1. Max Planck Institute for Ornithology, Seewiesen, Germany, 2. Univer-
sidade Federal do Para, Belem, PA, Brazil

Even though hummingbirds are claimed to be the only 
group of birds that evolved vocal learning independently, 
their vocal behavior evolution remains unexplored . Due to 
their distribution and the technical challenges of record-
ing them, systematic evaluation of their vocal repertoire 
is lacking . Literature containing sparse though valuable 
descriptions of the hummingbirds’ vocalizations either in 
onomatopoeic representations and/or in languages other 
than English is likewise unexplored . Our goal was to re-
view the publications reporting any type of hummingbirds’ 
vocalizations published independent of the language during 
the past two centuries . We found 53 articles from 1931 until 
2018 that describe vocalizations and classify them as song 
or calls for 64 hummingbirds’ species from all seven major 
clades . Half of the papers reported on species that present 
conspicuous displays such as dives or singing in assemblies, 
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so the observations were biased towards flamboyant males . 
Females’ calls were reported in 23% of the papers and female 
song only in four publications for Frilled Coquette (Lophornis 
magnificus), Blue-throated Mountaingem (Lampornis clem-
enciae) and Blue chinned Sapphire (Chlorestes notata) . Only 
very few studies addressed South American species, despite 
the fact that it is the centre of origin of the hummingbirds 
and comprises the most ancient species . This literature analy-
sis combined with phylogenetic data shall give fast insight 
into the evolution of singing within the hummingbirds .

P02.006
Song-specific feature analysis of isolate song reveals 
interspecific variation in learned components

Jay Love, Franz Goller
University of Utah, Salt Lake City, UT, USA

Studies of avian vocal development in the absence of ex-
posure to conspecific song have been conducted widely in 
Passerines . Individuals raised in such conditions develop so-
called “isolate song” that can be seen to represent an expres-
sion of the genetically encoded song template . In part due to 
these studies, it is widely recognized that Oscine Passerines 
exhibit vocal learning ability, but to what degree different 
species rely on learning by imitation for normal develop-
ment of specific song features has not been assessed . Using 
a novel technique to make published spectrograms available 
for quantitative analysis, I compare isolate song with tutored 
song in 23 species using 3 different song features that reflect 
different aspects of neuromuscular control of production (i .e ., 
rhythm, syllable morphology, and syntax) . My results show 
that there is significant interspecific variation in the man-
ner in which isolate song differs from normal song, which 
suggests that the genetically encoded template varies in 
specificity by song features and across taxa . The analysis of 
variation in the genetic coding of these components allows 
a deeper understanding of the selective pressures that have 
shaped the evolution of song in passerines . Substantial dif-
ferences between species show that more comparative data 
are needed to gain a full understanding of variation in vocal 
learning in passerines .

P02.007
The role of visual context in spatial search by Black-
capped Chickadees

Melanie Boivin, Caroline G . Strang, David F . Sherry
University of Western Ontario, London, ON, Canada

Birds forage in different visual environments between sea-
sons, for example summer and winter landscapes, and within 
seasons, for example tree crowns and understory . Different 
visual environments can serve as contextual cues to locate 
food . We conducted two experiments to see if Black-capped 
Chickadees (Poecile atricapillus) could use visual context to 
locate food . Chickadees were trained to search for food in 
artificial trees in a free-flight room . There were two trees in 
the room each with 8 locations containing food and visual 

context was created with coloured panels on the walls . In 
Experiment 1, locations on a tree contained food in only one 
visual context (i .e . only tree A had food in context A, only tree 
B food in context B) . In Experiment 2, the rewarded locations 
for each context were randomized across both trees, with 
8 locations rewarded in one context and the opposite 8 re-
warded in the other context . Chickadees completed repeat-
ed trials in each context to learn the locations that contained 
food in that context . After reaching criterion accuracy in each 
context, chickadees completed trials switching between the 
two contexts, requiring the birds to use context to search 
accurately in each context . Chickadees successfully learned 
the rewarded locations when trained in one context, but 
did not use visual context to search accurately when repeat-
edly switching between the two contexts . Visual context is 
important in memory retrieval in many species, but does not 
appear to play a significant role in memory retrieval in black-
capped chickadees .

P02.008
Do MHC variability and parasite burden influence 
acoustic and visual communication in birds?– the 
chaffinch case

Magdalena Zagalska-Neubauer1, Piotr Matyjasiak2, Adrian 
Surmacki3, Michał Budka4

1. Museum and Institute of Zoology PAS, Warsaw, Poland, 2. Faculty 
of Biology and Environmental Sciences, Cardinal Stefan Wyszyński 
University in Warsaw, Warsaw, Poland, 3. Department of Avian Biology 
and Ecology, Adam Mickiewicz University in Poznan, Poznan, Poland, 4. 
Department of Behavioural Ecology, Faculty of Biology, Adam Mickie-
wicz University in Poznan, Poznan, Poland

During communication, the intention of a sender is to 
modify behaviour of a signal’s recipient in a manner benefi-
cial to himself, while the recipient is evaluating the received 
information and achieving maximum benefit from the signal . 
Signalling theory proposes that plumage traits or song char-
acteristics have evolved to signal individual quality and the 
ability of individuals to win agonistic encounters . Phenotypic 
traits could be linked to genetic variability, including MHC 
genes (Major histocompatibility complex) and reflect health 
status influenced by parasite burden . Using an experimental 
approach we evaluated phenotypic signals to assess the reli-
ability of quality signals in male-male interactions during the 
breeding season of a small passerine, the chaffinch (Fringilla 
coelebs) . We presented manipulated epaulette size (small vs . 
large) and song (simple vs . complicated) in a chaffinch decoy 
to a sample of territorial males . Experimental birds were MHC 
genotyped and blood parasites were detected . We discuss 
the link between MHC variability and parasite presence in 
context of aggressiveness and reliable acoustic and visual 
signals of male quality .
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P02.009
Age and sex differences in vitamin A signaling in the 
zebra finch vocal circuit

Christopher R . Olson, Varsha Prasad, Ross M . Potter
Midwestern University, Glendale, AZ, USA

Vitamin A has important roles in the development and 
maintenance of nervous systems, particularly in brain areas 
required for memory . Vitamin A (retinol) is delivered hormon-
ally, converted to its bioactive form all-trans retinoic acid, 
and alters the expression of vitamin A-responsive genes that 
modulate brain function . When exposed to deficits or ex-
cesses of vitamin A during juvenile vocal learning, zebra finch 
experience detrimental effects on the learning of their song . 
Previous studies have identified the expression of ALDH1A2, 
the terminal enzyme for retinoic acid synthesis, in the song 
nuclei HVC (a proper noun) and LMAN (the lateral magno-
cellular nucleus of the nidopallium), suggesting a limited role 
of vitamin A signaling to a subset of the vocal circuit . Here we 
report an expanded view of vitamin A signaling in the finch 
by use of immunohistochemical labeling of ALDH1A2 . We 
found this enzyme is transported to vocal structures outside 
its area of expression, including the striatal nucleus Area X 
and RA (the robust nucleus of the arcopallium), as shown 
by distinct labeling in these nuclei as well as axonal label-
ing from the vocal nuclei where these genes are expressed . 
This represents an important mechanism by which vitamin 
A function is regulated between structures that occur across 
major functional domains of the nervous system . Further-
more, sex and age-related changes in the ALDH1A2 enzyme 
may be related to the establishment of vocal brain nuclei 
during development or to critical periods of vocal learning . 

P02.010
Female hatchling American Kestrels have a larger 
hippocampus than males: A link with sexual size 
dimorphism?

Mélanie F . Guigueno1, 2, Natalie K . Karouna-Renier3, Paula 
F . Henry3, Jessica A . Head2, Lisa E . Peters4, Vince P . Palace5, 
Robert J . Letcher6, Kim J . Fernie1, 2

1. Ecotoxicology & Wildlife Health, Environment & Climate Change 
Canada, Burlington, ON, Canada, 2. Department of Natural Resource 
Sciences, McGill University, Sainte-Anne-de-Bellevue, QC, Canada,  
3. United States Geological Survey Patuxent Wildlife Research Center, 
Beltsville, MD, USA, 4. Riddell Faculty of Earth Environment and Resour-
ces, University of Manitoba, Winnipeg, MB, Canada, 5. International 
Institute for Sustainable Development – Experimental Lakes Area, Win-
nipeg, MB, Canada, 6. Ecotoxicology and Wildlife Health Directorate, 
Environment and Climate Change Canada, National Wildlife Research 
Centre, Carleton University, Ottawa, ON, Canada

Neuroecology posits that the brain and underlying cogni-
tion are adaptively specialized to meet specific ecological 
functions . As with all raptor species, adult American Kestrels 
(Falco sparverius) are sexually dimorphic with females being 
larger than males . Related to this sexual dimorphism, kestrels 
display sex differences in hunting and migration, with fe-
males ranging more widely than males, suggesting possible 

sex differences in spatial cognition . However, hippocampus 
volume, the brain region responsible for spatial cognition, 
has not been investigated in raptors . We measured hippo-
campus and telencephalon volumes in female and male 
American Kestrel hatchlings . We found no significant differ-
ence between hemispheres for hippocampus and telenceph-
alon . We identified that female hatchlings had a significantly 
larger hippocampus relative to the telencephalon than 
males (~10% larger), but telencephalon volume relative to 
body size was similar between the sexes . The magnitude of 
this hippocampal sex difference is similar to that reported 
between male and female polygynous Microtus voles and 
migratory and non-migratory subspecies of Zonotrichia 
sparrows . Next steps for research include determining if this 
sex difference in relative hippocampus volume of hatchling 
kestrels persists into adulthood and if similar patterns exist in 
other raptor species, thus potentially linking sex differences 
in the brain to sex differences of space use of adults in the 
wild .

P03: Community and Landscape 
Ecology

P03.001
The formation of mega-flocks is dependent on 
vegetation structure in coniferous forests of Taiwan

Chun-Chieh Liao1, 2, Chao-Chieh Chen1, Tzung-Su Ding2

1. Department of Biomedical Science and Environment Biology, Kao-
hsiung Medical University, Kaohsiung, Taiwan, 2. School of Forestry and 
Resource Conservation, National Taiwan University, Taipei, Taiwan

Mixed-species bird flock (MSF) is a phenomenon of two or 
more bird species moving together while foraging and might 
benefit participants by improving foraging efficiency or re-
ducing risk of predation . A “mega-flock,” which includes flock-
ing species from different vegetation layers, often exhibits 
high species diversity . However, the formation and structure 
of mega-flock have seldom been explored . This study was 
aimed to investigate the influence of vegetation structure 
on the composition of mega-flocks . During September 2013 
to February 2016, we investigated the composition of MSFs, 
bird population density, foraging behavior and vegetation 
structure in five vegetation types of high-elevation areas 
(>2500 m) of central Taiwan . Twenty-five bird species and 
one mammal species were found participating in the MSFs, 
with averages of 3 .9±1 .6 species and 29 .4±24 .1 individuals 
per flock (n=177) . Number of species and flock size in mega-
flocks were significantly greater than those in either canopy 
or understory flocks . The occurrence of mega-flocks signifi-
cantly differed among the five vegetation types, with highest 
percentage of mega-flocks in pine woodland and lowest in 
old-growth spruce forest . Lower canopy height and foliage 
height diversity tend to bring canopy and understory flocks 
together and facilitate the formation of mega-flocks .
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P03.002
Early successional avian monitoring of reclaimed habitats 
in the Alberta Oil Sands Region of Canada: Indicators of 
ecosystem shift

Virgil C . Hawkes, Nathan T . Hentze
LGL Limited, Sidney, BC, Canada

Anthropogenic disturbances are occurring in the Athabasca 
Oil Sands Region of northeastern Alberta, principally from 
surface mining, in-situ, and conventional oil and gas de-
velopment . Concurrent with disturbance and active mining 
is the reclamation of upland habitats . The success of this 
reclamation is contingent (in part) upon the quantification 
of the return to, and use of, reclaimed habitats by birds . An 
effectiveness monitoring program has thus been imple-
mented in the region to assess the re-establishment of avian 
and non-avian wildlife in reclaimed upland habitats relative 
to the seral stages through which reclaimed habitats will 
develop . Reclaimed habitats are compared to non-mined 
analogues of similar age (e .g . forest harvesting blocks, 
wildfire regeneration) and to mature forest reference sites . 
Appropriate indicators of ecosystem shift are necessary to 
track the developmental trajectories of reclaimed habitats 
over time, and indicator species need to be considered in 
context of their life-history requirements, behaviours, and 
site-characteristics of the habitats being studied . The analysis 
of point-count data collected between 2011 and 2016 sug-
gests that songbirds were abundant and widespread across 
all studied habitat types, but with significant differences in 
species composition by habitat . The dissimilarities in species 
composition among habitats allowed for the identification of 
multiple indicator species for habitats and groups of habitats . 
These species are indicative of the habitats through which 
reclaimed sites will develop, providing the data necessary to 
track ecosystem shifts and assess reclamation effectiveness . 
Continuing investigations into these species-habitat associa-
tions are occurring to determine the strength and persis-
tence of these relationships over time .

P03.003
Response of diurnal raptor communities to hurricane 
disturbance

Marisela Martínez Ruiz1, Katherine Renton2

1. Posgrado en Ciencias Biológicas, Instituto de Biología, Universidad 
Nacional Autónoma de México, México, CMX, Mexico, 2. Estación de 
Biología Chamela, Instituto de Biología, Universidad Nacional Au-
tónoma de México, San Patricio Melaque, JAL, Mexico

Response of birds to hurricane disturbance may differ among 
functional groups, but little is known regarding the response 
of birds of prey to these disturbances . We aimed to evaluate 
the influence of Hurricane Patricia on the diversity of diur-
nal raptors in tropical dry forest in Mexico . We conducted 
raptor surveys at 13 sites located within the eyewall radius 
of maximum hurricane winds along the hurricane’s path, 
and 16 sites outside the hurricane eyewall . We compared 
density and species richness among four habitats of decidu-

ous and semi-deciduous forest, mangroves and agricultural 
fields within and outside the hurricane eyewall . We observed 
a reduction in raptor density in forests within the eyewall . 
Raptor density was significantly lower in deciduous forests 
within the eyewall of maximum hurricane winds compared 
to deciduous forests outside the eyewall . Species richness 
was similar among habitats and hurricane conditions, but 
mangroves within the eyewall had significant higher spe-
cies richness . We also found a significant increase in species 
evenness and decreased similarity of raptor communities 
in mangroves and deciduous forests within the hurricane 
eyewall, compared to habitats outside the eyewall . Reduced 
density of raptors in forests within the path of Hurricane 
Patricia probably reflects the impact of hurricane winds on 
forest structure, whereas the increased species richness and 
community evenness in mangroves within the hurricane 
eyewall suggests that these habitats could provide refuge 
for raptors following hurricanes . Our results highlight the im-
portance of maintaining landscape heterogeneity to provide 
alternate habitats for wildlife communities and facilitate their 
resilience following major disturbances

P03.004
The effects of biosolids on an avian grassland community 
in British Columbia

Kirstie J . Lawson1, Karen E . Hodges1, Frank I . Doyle2

1. University of British Columbia Okanagan, Kelowna, BC, Canada,  
2. Wildlife Dynamics Consulting, Terrace, BC, Canada

Little is known about how biosolids amendments to grass-
lands affect wildlife . We assessed whether avian use of grass-
lands differs between biosolids-amended grasslands and 
untreated grasslands on a large cattle ranch in central British 
Columbia . We used a combination of point counts, automat-
ed recording units, radio-telemetry, and seen sheet observa-
tions to measure use of these grasslands by songbirds, Dusky 
Grouse (Dendragapus obscurus), and birds of prey . Songbird 
densities were significantly higher in biosolids-amended 
grasslands . Higher species richness was found on biosolids-
amended grasslands at the start of the breeding season . 
Dusky Grouse traveled up to 613 m away from the forest 
edge, using both biosolids-amended and untreated pastures . 
In 2017, hens travelled significantly further into biosolids-
amended pastures than untreated grasslands . Twenty-two 
bird of prey species were observed on the ranch during this 
study . Biosolids appear to positively affect avian use of grass-
lands, especially during the early part of the breeding season . 
Our results showing an increase in herbivores, insectivores, 
and birds of prey suggest a strong bottom-up effect from 
biosolids amendments on grasslands .
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P03.005
Cavity and tree preferences of winter roosting birds and 
resting mammals in southern Yukon

Jesse M . Vigliotti1, Fiona K . Schmiegelow1, Kathryn E . Aitken2

1. University of Alberta, Whitehorse, YT, Canada, 2. Yukon College, 
Whitehorse, YT, Canada

Many studies have investigated nest preferences of cavity-
using bird and mammal species for breeding, but few have 
examined winter cavity use, and these limited studies have 
focused on populations within southern forests . No known 
research has investigated the preferences of northern boreal 
species that use tree-cavities to endure cold winters . In 
southern Yukon, 14 resident species depend on tree cavities 
for nesting and/or roosting, including ten bird and four mam-
mal species . In 2017, we initiated a two-year study to exam-
ine which tree and cavity characteristics are preferred for 
roosting/resting by these species . Four study areas were es-
tablished throughout southern Yukon, each containing three 
40-hectare plots of varying forest and stand composition . All 
available tree-cavities within each plot were identified and 
surveyed for use with a portable camera system, during day 
and night, from October 2017 to April 2018, under a variety 
of environmental conditions . The species observed roosting/
resting in tree-cavities during the first year of this study were 
American three-toed woodpecker (Picoides dorsalis), downy 
woodpecker (Picoides pubescens), and boreal owl (Aegolius 
funereus) . Cavity, tree and stand characteristics of used sites 
were compared to the characteristics of un-used sites to 
identify resource preferences, and whether these varied with 
environmental conditions . Use and management of Canada’s 
northern forests is increasing through salvage logging of 
naturally disturbed areas, fire hazard reduction measures, 
and growing interest in woody biomass utilization for energy 
production . This research provides critical information that 
can be used to ensure that cavity-trees with preferred charac-
teristics are retained on the landscape .

P03.006
Breeding productivity, phenology and habitat use of two 
co-occurring aerial insectivores

Chloe Boynton1, Nancy Mahony2, Tony Williams1, Olga 
Lansdorp1

1. Simon Fraser University, Burnaby, BC, Canada, 2. Environment and 
Climate Change Canada, Edmonton, AB, Canada

Aerial insectivores have been declining across North America 
for several decades, but the main causes of these declines 
remains unclear . Furthermore, very little research has been 
conducted to compare interspecies variation in causes 
of declines or to examine the critical post-fledging stage . 
Therefore, we directly compared variation in breeding 
phenology and productivity in co- occurring populations of 
Barn Swallows (Hirundo rustica) and Tree Swallows (Tachy-
cineta bicolor), and examined the post-fledging survival and 
habitat use of Barn Swallows . We monitored Barn Swallow 
and Tree Swallow nests from 2013-2016 across three differ-

ent habitat types and tracked post-fledgling Barn Swallows 
using radio telemetry from 2015-2016 in the lower mainland, 
BC, Canada . Tree Swallows had larger clutches, and earlier 
average lay dates, but Barn Swallows were double-brooded 
and both species initiated laying only 1-2 days apart over 
the four years . In addition, both species responded similarly 
to warmer spring temperatures, and interspecies differences 
were largely independent of habitat type . Barn Swallows 
had low post-fledgling survival rates, which could negatively 
impact population dynamics of the species in this region . 
Barn Swallows preferentially selected crop habitat, but not 
pasture habitat, which is commonly used by breeding adults . 
Overall, our results indicate there are only minor interspecies 
differences on the breeding grounds between Barn Swallows 
and Tree Swallows and therefore factors related to variation 
in species’ trends may be occurring during the post-fledging 
stage, migration or on the wintering grounds .

P03.007
Impacts of climate change on boreal bird communities: 
Going beyond climatic suitability models

Junior A . Tremblay1, Yan Boulanger2, Dominic Cyr3, Anthony R . 
Taylor4, David T . Price5, Diana Stralberg6, Peter Solymos6

1. Environment and Climate Change Canada, Québec City, QC, Canada, 
2. Natural Resources Canada, Québec City, QC, Canada, 3. Environ-
ment and Climate Change Canada, Gatineau, QC, Canada, 4. Natural 
Resources Canada, Fredericton, NB, Canada, 5. Natural Resources 
Canada, Edmonton, AB, Canada, 6. Boreal Avian Modelling, Edmonton, 
AB, Canada

Increased anthropogenic climate forcing in the coming dec-
ades is anticipated to strongly alter boreal forest composition 
and age structure through changes at both stand- (e .g ., mor-
tality, competition, reproduction, growth) and landscape-
scales (e .g ., natural disturbances) . Such changes are, in turn, 
likely to affect the distribution of boreal species habitats . 
Coupled with the climate-change threat, there are also con-
servation concerns resulting from rapid rate of industrial de-
velopment, including forestry, energy, and mineral resource 
extraction in boreal regions, which could dramatically alter 
forest habitat over coming decades . In this study, we use the 
LANDIS-II forest landscape model to project the impacts of 
climate change and anthropogenic disturbance (forest har-
vesting) on 13 bird species’ habitats in northeastern Alberta 
(8 species known to be sensitive to forest management, 3 
generalist species, and 2 species at risk) . More specifically, 
we project changes in forest landscapes, and associated bird 
population trends according to four climatic forcing scenar-
ios (Baseline, RCP 2 .6, RCP 4 .5, RCP 8 .5), and 3 management 
scenarios . Both forest harvesting and climate-related drivers 
are predicted to have great impacts on forest in this region, 
notably by triggering sharp declines in the abundance of 
coniferous tree species . Accordingly, bird species associated 
with coniferous habitat, especially those depending on older 
forest stands would be negatively impacted by both climate-
related drivers and harvesting . Under mild and moderate an-
thropogenic climate forcing, lower harvesting rates mitigate 
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the impact of climate change on bird populations . Our study 
highlights the importance of adapting forest management to 
conserve and maintain old coniferous forest habitats .

P03.008
Altitudinal distribution of birds along four gradients in 
Mount Norikura, Central Japan: the impact of altitudinal 
distribution by structure feature of vegetation for birds

Daichi Iijima1, Gen Morimoto1, 2

1. Laboratory of Geographical Ecology, Faculty of Science, Toho Univer-
sity., Funabashi, Japan, 2. Yamashina Institute for Ornithology, Abiko, 
Japan

Mountains comprise different environments within nar-
row areas, and the bird species composition changes along 
altitudinal gradients . However, it has not been clear what 
factors restrict the altitudinal distribution of birds in moun-
tains . Some literatures argue that those can include vege-
tation . The purpose of this study was to demonstrate that 
vegetation was actually one of the factors that restrict the 
altitudinal distribution of bird communities and species . 
We investigated altitudinal distribution of birds along four 
gradients within Mount Norikura in central Japan, employing 
the line-census method . We classified the vegetation to five 
types: broad leaf forest, coniferous forest, alpine dwarf pine 
shrub forest, alpine tundra, and bare ground below the alp-
ine area . More specifically, we identified the transition zones 
between vegetation types including tree lines . In addition, 
we calculated the dissimilarity in species compositions of 
birds . We focused attention on 13 analyzed species recorded 
in more than 50 points, and we evaluated the relationship 
between the upper limits of their altitudinal distribution and 
transition zones in each gradient . In our investigation, the 
dissimilarity in the species composition of birds increased 
near the transition zones, especially the tree line, and be-
tween alpine dwarf pine scrub forest and alpine tundra . We 
found that for eight of the 13 species analyzed, their upper 
limits of altitudinal distribution were correlated with the tran-
sition zones in three to four gradients . Based on the result of 
our investigation, it is suggested that environmental hetero-
geneities along elevation affect vegetation, which in turn 
affects the bird community .

P03.009
The impacts of urban sprawl on bird diversity in rice 
paddies of Taiwan

Li-Chung Lu, Tzung-Su Ding
National Taiwan University, Taipei, Taiwan

Agricultural intensification, urbanization and landscape frag-
mentation have threatened farmland biodiversity worldwide . 
In Taiwan, rice paddies are important habitats for migra-
tory shorebirds but have been seriously encroached upon 
by urban sprawl . This study examined the effects of urban 
sprawl and paddy management practices on bird diversity . 
From 2016 to 2018, we surveyed the birds, landscape struc-
ture and field condition in 94 rice paddies in Ilan County, 

Taiwan, and conducted field experiments on paddies with 
different water levels and vegetation cover . Field survey re-
vealed that shorter distances to nearest building and longer 
adjacent length to roads were negatively correlated with 
total bird species richness and abundance . In terms of field 
condition, vegetation between paddies was positively re-
lated to species richness, and avian guilds also varied in their 
preferences to water level, vegetation and mudflat cover . 
Species richness and abundance of Anatidae were positively 
correlated with water depth, while Calidris, Charadrius and 
Pluvialis were negatively correlated . Vegetation cover was 
positively correlated to species abundance of Rallidae and 
Gallinago, but negatively to both species richness and abun-
dance of Calidris, Charadrius and Pluvialis . Field experiments 
also confirmed that lower water depth had strong positive 
effect on species richness and abundance . We suggest that 
urban sprawl and road development cause negative impacts 
on bird diversity, and maintaining more vegetation cover and 
lower water levels should be important practices to conserve 
bird diversity in rice paddies .

P03.010
The influence of multiple-scale habitat structure on bird 
community in urban parks

Gang Yang1, Zhenghuan Wang2

1. Shanghai Science and Technology Museum/Shanghai Natural 
History Museum, Shanghai, China, 2. East China Normal University, 
Shanghai, China

Urban parks are main types of urban green space and they 
are important habitats for wild birds . Improving the vegeta-
tion composition and structure was a feasible and efficient 
method for improving bird conservation in urban area . This 
study may explain how the bird community responds to 
different vegetation compositions and provide important 
insights urban re-vegetation with respect to biodiversity con-
servation in a city experiencing rapid urbanization . Multiple 
linear regression, principal component analysis and regres-
sion tree were used to analyzed data . On microhabitat scale, 
vegetation complexity and structure had significant positive 
effects on the bird community composition . The vegetation 
horizontal coverage, particularly the horizontal shrub cover-
age was essential to birds living in heavily human disturbed 
areas . On vegetation components scale, trees were one of 
the most important vegetation components that enhance 
the bird species richness and diversity because they provide 
roosting, nesting, hiding, and foraging sites . The shield func-
tion of shrub cover was an important habitat component and 
the ground layer provided food resources to bird community . 
On habitat type scale, habitat complexity significantly influ-
enced bird communities . On patch inside parks scale, there 
was significant positive correlation between bird richness 
and the number of water patch and grassland patch shape 
index . There was significant negative correlation between 
bird richness and the largest patch index . On urbanization 
scale, urbanization level index was positive correlative with 
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the dominance of dominant bird species . Homogenization 
appeared along the urban gradient .

P03.011
Avian community composition in relation to six habitat 
types in North-eastern Thailand

Archana Naithani1, 2, Pongthep Suwanwaree1, Marcel 
Holyoak3, Fumin Lei2

1. School of Biology, Institute of Science, Suranaree University of Tech-
nology, Nakhon Ratchasima, Thailand, 2. Institute of Zoology, Chinese 
Academy of Sciences, Beijing, China, 3. Department of Environmental 
Science and Policy, University of California, Davis, CA, USA

To understand how land-use change alters bird communities 
and make conservation recommendations, it is useful to 
investigate patterns of change in alpha, beta, and gamma 
diversity as well as rank abundance in different habitat types . 
We characterize the patterns of avian community compos-
ition within six different vegetation types including dry 
evergreen forest, dry dipterocarp forest, rural, agricultural, 
urbanized, and urban cluster using point count surveys in 
Nakhon Ratchasima, Thailand . A total of 150 point count 
stations were surveyed weekly from November 2016 to 
January 2018 . A linear mixed model was used to assess the 
relationship between the habitat types, bird abundance, and 
species richness . Altogether, 34,281 individuals belonging to 
226 bird species of 64 families of 29 orders were observed . 
Shannon-Wiener diversity was highest (H’ = 4 .27) in the dry 
evergreen forest and lowest in urbanized habitats (H’ = 3 .27) . 
Evenness was highest (e^H/S = 0 .46) in dry dipterocarp forest 
and low in urban habitats, indicating the dominance of a 
few species in the later . The Shannon index suggested that 
gamma diversity was mostly influenced by the alpha divers-
ity (81 .1%) and less influenced by the beta diversity (18 .9%) . 
Bray-Curtis cluster analysis revealed the species composition 
differed significantly among habitat types, and only 12% (28) 
species observed common to all habitat types . High alpha 
diversity for each habitat type and low beta diversity across 
habitat areas within a type indicates the value of choosing 
representative large areas of each type of natural habitat for 
conservation .

P03.012
How might climate change effects in British Columbia 
affect birds? Applying SpaDES to boreal songbirds in 
British Columbia, Canada

Tatiane Micheletti1, 2, 3, Ian Eddy1, Eliot McIntire1, 3, Fiona 
K . Schmiegelow4, 5, Alberto Suarez Esteban4, 5, Steven G . 
Cumming4, 6

1. Pacific Forestry Center / NRCan, Victoria, BC, Canada, 2. TRIADE / 
Brazilian Institute for Conservation Medicine, Curitiba, PR,, Brazil,  
3. University of British Columbia, Vancouver, BC, Canada, 4. Boreal 
Avian Modelling Project / University of Alberta, Edmonton, AB, Canada, 
5. Yukon Territory, NR60 Yukon Research Centre, Whitehorse, YT, Can-
ada, 6. Université Laval, Québec, QC, Canada

The effects of forestry on bird diversity have been subject 
to contentious debate over the last two decades . However, 

trends in old-forest bird species have not been assessed at 
fine spatial scale over a large temporal scale . We ask how 
forest harvesting affects old-forest bird species abundance in 
Ontario in the last three decades . Here, we backcast changes 
in songbird density due to harvest from 1985 to 2011, using 
a 30m disturbance product . We used a generalized linear 
model developed with national bird count data from BAM 
(Boreal Avian Modelling project) that takes into account 
disturbances caused by forestry (Suarez et al . [submitted]) 
on both a local and a neighborhood scales for this predic-
tion . To accomplish this analysis, we used the Spatial Discrete 
Events Simulator (SpaDES) package for R . We discuss then the 
effects of forestry on old forest bird species in Ontario based 
on BCR regions .

P03.013
Community structure and life history strategies of 
understory birds in lowland Bornean forests

Alison R . Styring1, Daniel R . Froehlich2, Joanes Unggang3, 
Moses Tarang3, Nicholas Swartz1

1. The Evergreen State College, Olympia, WA, USA, 2. OrnithoLogistics, 
Poulsbo, WA, USA, 3. Grand Perfect Pusaka, Bintulu, Malaysia

Processes that drive community composition and coexist-
ence in tropical forests represent an active focus of research 
having many hypotheses . While historical processes that 
result in speciation and extinction influence community 
composition, ecological processes maintain higher levels of 
species richness in some environments . Niche-based hypoth-
eses propose that ecologically similar species may co-occur 
within a habitat if they are able to avoid competition for 
resources . This competition avoidance may occur through 
increased specialization, increased overlap in resource use, 
or shifts in the timing of important events of the annual cycle 
such as breeding and moult . We studied the species com-
position, timing of and extent of moult, and breeding status 
of understory birds at equatorial lowland rainforest sites in 
Sarawak, East Malaysia (June 2017; March-April 2018) . We 
established systematic mist-net sampling plots (20 nets/plot; 
3 plots/site; 3500 net hours) . Understory bird communities 
varied among sites with certain habitat specialists found only 
at sites with suitable habitat . Of the over 40 species we as-
sessed, most exhibited differentiation in breeding condition, 
45% of the species having individuals in breeding condition 
in June, 40% in breeding condition in March, and, one spe-
cies, Grey-chested Jungle Flycatcher (Cyornis umbratilis), hav-
ing individuals in breeding condition in both months . Initial 
results support the idea that species co-existing in relatively 
aseasonal equatorial environments may exhibit substantial 
plasticity in their annual cycles . 
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P03.014
Breeding strategies of passerines in the world’s 
southernmost forests

Rocío F . Jara1, 2, 3, Ramiro D . Crego1, 2, 3, Francisco J . Arellano2, 3, 

4, Tomás A . Altamirano5, 6, José T . Ibarra5, 6, 7, Ricardo Rozzi2, 3, 8, 
Jaime E . Jiménez1, 2, 3

1. Department of Biological Sciences, University of North Texas, 
Denton, TX, USA, 2. Sub-Antarctic Biocultural Conservation Program, 
University of North Texas, Denton, TX, USA, 3. Instituto de Ecología y 
Biodiversidad, Universidad de Magallanes, Puerto Williams, Chile, 4. 
Programa de Postgrado, Universidad de Magallanes, Puerto Williams 
& Punta Arenas, Chile, 5. Fauna Australis Wildlife Laboratory, Depart-
ment of Ecosystems and Environment, School of Agriculture and Forest 
Sciences, Pontificia Universidad Católica de Chile, Santiago, Chile, 6. 
Department of Forest and Conservation Sciences, University of British 
Columbia, Vancouver, BC, Canada, 7. Centre for Local Development, 
Education and Interculturality (CEDEL), Villarrica Campus, Pontificia 
Universidad Católica de Chile, Villarrica, Chile, 8. Department of Phil-
osophy and Religion, University of North Texas, Denton, TX, USA

Species with wide breeding ranges have evolved different 
breeding strategies at different latitudes . Most passerines 
breeding in the South American temperate forest biome 
(30-55oS) have wide breeding ranges; however, most studies 
have been conducted in its northern region (30-42˚S) . Here 
for the first time, and during three breeding seasons (2014-
2017), we monitored 102 nests of the five most abundant 
open-cup forest-dwelling passerines in the Cape Horn 
Biosphere Reserve, Navarino Island (55˚S), southern Chile . 
Additionally, we compared the breeding strategies of the 
Austral Thrush (Turdus falcklandii) to other breeding popula-
tions at lower latitudes (33˚S and 39˚S) . Most species started 
laying eggs the last week of September . The White-crested 
Elaenia (Elaenia albiceps) started breeding two months later . 
The Tufted-tit Tyrant (Anairetes parulus) was the most special-
ized in terms of nest substrate and Turdus the least . We found 
that Turdus had larger clutch sizes and nested closer to the 
ground on Navarino Island than the northern populations . 
The difference in clutch size corresponds with the described 
pattern of larger clutch sizes at higher latitude, and for spe-
cies nesting on islands . The difference in nest height from the 
ground could be attributed to evolution in the absence of 
ground predators on Navarino . This behavior, however, could 
put them at a higher risk of predation by a recently intro-
duced mammalian predator, the American mink (Neovison 
vison) . By better understanding the breeding biology of 
these species, further research can be conducted to under-
stand differences in breeding strategies among populations 
and factors affecting breeding success .

P03.015
Taxonomic and Phylogenetic α and β diversity in 
Thousand Island Lake (TIL) bird assemblages

Yuhao Zhao1, Xingfeng Si1, 2, Di Zeng1, Ping Ding1

1. Zhejiang University, Hangzhou, China, 2. University of Toronto, 
Toronto, ON, Canada

Biodiversity change after fragmentation is a major issue 
worldwide and islands give us a good chance to look into the 
underlying mechanisms of such changes, especially those 
on phylogenetic alpha and beta structure . Breeding birds 
were surveyed on 36 islands annually from 2007 to 2014 in 
TIL, China . We evaluated the impacts of island area, isolation 
and habitat heterogeneity on taxonomic and phylogenetic 
alpha (PD, MPD and MNTD) and beta (sorensen i .e . βsor 
and its two partitioned components: turnover i .e . βsim and 
nestedness i .e . βsne) diversity indices . Null models were used 
to test whether the observed patterns differed from ran-
dom expectations . For α structure, we found PD and MNTD 
were correlated with species richness . Best models suggest 
that PD was positively related to island area and MNTD was 
negatively related to island area, but that there was no effect 
of island parameters on standardized effect sizes . Addition-
ally, the values of sesPD, sesMPD and sesMNTD were mostly 
below 0 . For β structure, taxonomic βsor was positively re-
lated to island area, taxonomic and phylogenetic βsim were 
both negatively related to island area . Only phylogenetic 
sesβsne was positively related to island area . Birds of TIL were 
phylogenetic clustered, and on most islands, species loss was 
random . With the increase of difference in area, taxonomic 
and phylogenetic beta patterns switch from turnover to nest-
edness, which highlights the importance of distinguishing 
between different kinds of beta diversity . Null models reveal 
that deterministic processes were likely to be responsible for 
the phylogenetic patterns .

P03.016
Differential responses of avian feeding guilds to 
spatial and environmental factors in a central Himalaya 
elevational gradient, China

Zhifeng Ding, Huijian Hu
Guangdong Institute of Applied Biological Resources, Guangzhou, 
China

Although elevational patterns of bird species richness had 
been well documented, guild richness along elevational 
gradient has been rarely reported . Here, we examine the 
effects of spatial (MDE, the mid-domain effect and area) and 
environmental (precipitation, mean annual precipitation; 
temperature, mean annual temperature; habitats, habitat 
heterogeneity; NDVI, the Normalized Difference Vegeta-
tion Index and plants, plant species richness) factors on the 
richness of breeding birds and guilds . We surveyed twelve 
elevational bands at a step of 300 m between 1,800 and 
5,400 m asl using line transect methods throughout the wet 
season in the central Himalaya . Generally, overall bird and 
guild richness showed hump-shaped elevational trends, with 
differential peaks . NDVI and habitats had general importance 
in shaping the richness pattern . Besides, MDE was found to 
have secondary importance . Nevertheless, bird species rich-
ness with spatial and environmental factors showed pro-
nounced differences between guilds . Our findings provided 
direct evidence that richness-environment relationship was 
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often guild-specific, having the potential to help assess bird 
communities and their habitat preferences .

P03.017
The effects of habitat-patch size and patch isolation on 
the diversity of forest birds in Durban, South Africa

Mfundo Maseko, Manqoba Zungu, David E . Smith, Yvette E . 
Smith, Yvette E . Smith, Colleen Downs
University of KwaZulu-Natal, Pietermaritzburg, South Africa

Loss of habitat and niche reduction as a result of anthropo-
genic fragmentation pose a threat to the survival of wildlife, 
particularly in urban areas . Understanding the underlying 
ecological processes that influence species’ distributions in 
fragmented landscapes is vital for conservation . Our main 
objective was to investigate the effects of forest fragmenta-
tion via measures of patch size and isolation on the taxo-
nomic and functional diversity of forest bird communities 
in five Protected Areas within an urban-forest mosaic . We 
conducted point counts in 41 distinct patches and recorded 
a total of 75 bird species . Patch size had a significant effect 
on all bird diversity measures, with larger patches generally 
having higher species diversity than small patches . Isolation 
distance did not have a significant influence on the diversity 
of birds . These results show the importance of large forest 
fragments/patches for the conservation of forest birds and 
for maintaining ecosystem functioning of forests in increas-
ingly urbanizing landscapes . 

P03.018
Agricultural intensity and diet of Barn Swallow (Hirundo 
rustica) nestlings: Insights from fecal DNA and stable 
isotope analyses

Jackson Kusack1, Greg W . Mitchell2, Dean Evans1, Mike D . 
Cadman3, Kaelyn Bumelis1, Keith A . Hobson1, 2

1. Department of Biology, Western University, London, ON, Canada, 
2. Science and Technology Branch, Environment and Climate Change 
Canada, Ottawa, ON, Canada, 3. Canadian Wildlife Service, Environ-
ment and Climate Change Canada, Toronto, ON, Canada

For aerial insectivorous birds, low insect availability can 
directly influence reproductive success through reduced 
nestling body condition and fledgling survival . By decreasing 
prey insect abundance through homogenization of habitats 
and the use of insecticides, agricultural intensification may 
have contributed to recent widespread declines in North 
American aerial insectivores . We investigated the effects of 
agricultural intensification on nestling Barn Swallows (Hirun-
do rustica) at 20 colonies in southern Ontario by examining 
the effects of row crop density on diet and body condition in 
2575 nestlings from 618 nests across two years . Nestling diet 
was investigated using stable isotopic analysis (δ13C, δ15N) 
of nestling feathers and insect DNA barcoding of fecal sacs . 
Contrary to predictions, nestling body condition was posi-
tively correlated with amount of row cropping surrounding 
a barn . This effect was consistent between years, indicating 
that nestlings were in better condition when raised in more 

agriculturally intensified sites, possibly because adult birds 
can better forage in open habitats . However, composition of 
prey items showed high variability and no effect of agricul-
tural intensity . Stable-nitrogen isotope values of nestling 
feathers (δ15N) were positively correlated with the proportion 
of row cropping, which might result from increased use of 
nitrogenous fertilizers and ammonification in more heavily 
cropped landscapes . Our results suggest the proportion of 
row cropping does not negatively affect nestling condition 
or diet as barn swallows may be able to take advantage of a 
relatively robust regional aerial plankton community, despite 
possible landscape effects on insect productivity .

P03.019
The cascading impacts of introduced trout in alpine lakes 
on adjacent bird communities

Mary K . Clapp1, Megan F . McKenna2

1. University of California - Davis, Davis, CA, USA, 2. Natural Sounds and 
Night Skies Division, National Park Service, Fort Collins, CO, USA

Introduced species can disrupt community structure and 
contribute to population declines of native species . Trout 
were introduced for recreational angling to the fishless 
high-elevation watersheds of Sierra Nevada (California, USA) 
beginning in the late 1800s, and their deleterious impacts 
on the abundance and distribution of native aquatic spe-
cies are well-studied . However, few studies have addressed 
how such a change to the aquatic food web may affect 
the adjacent terrestrial community . In particular, birds that 
breed in high-elevation areas may rely on large emergences 
of aquatic insects as a nutrient-rich food source, but such 
emergences are reduced or absent in fish-containing lakes . I 
examined the extent to which the loss of the aquatic insect 
subsidy in fish-containing lakes has altered bird activity using 
both acoustic monitoring and traditional survey methods . I 
installed acoustic recorders, conducted multi-species point 
counts, and measured aquatic insect emergence at 6 pairs 
of fish-containing and fishless lakes within Sequoia and 
Kings Canyon National Park in 2014 and 2015 . I used acoustic 
indices - mathematical summaries of acoustic complexity in 
my recordings - to characterize diel and seasonal patterns in 
bird vocal activity . I ground-truthed this proxy for bird activ-
ity using a subset of acoustic data for which all calls were 
identified to species . Initial analysis suggests that acoustic 
complexity is higher in early season at some fishless lakes 
compared to their fish-containing pairs, but this pattern var-
ies by basin . 

P03.020
 Local movement and site selection of the Eurasian Coot 
at Campenesti wetlands (Transylvania, Romania) during 
the nonbreeding season

Valentin A . Kiss, Liviu R . Pripon
Babeș-Bolyai University, Cluj-Napoca, Romania

Câmpenești wetlands, located in the north-west of Transyl-
vania, Romania, include seven fishponds and other adjacent 
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habitats . Even though these ponds have a man-made origin 
and the area has been under strong development in the 
recent past, a diverse avifauna can be found . One of the most 
abundant species is the Eurasian Coot (Fulica atra), which 
we use in our study to answer questions about the local 
movement of birds in the nonbreeding period . To answer 
these questions, we conducted 18 bird counts in Câmpenești 
between October and March and we analyzed the data using 
the R environment for statistical computing . We found out 
that Eurasian Coots move from pond to pond, as well as 
in and out of the area after a pattern observed in most of 
the ponds . Some of the ponds are inhabited mostly during 
autumn and spring migrations, while others are inhabited by 
winter residents, according to their specific habitat charac-
teristics . We observed that the birds are distributed mainly 
in large groups, but also in some scattered small groups that 
successively change location on ponds in this formation . 
We correlated the local distribution of coots to the reed bed 
percentage of each pond, but noticed no correlation with the 
size of the pond . 

P03.021
Evaluation of an unmanned aerial vehicle to assess 
critical habitat of the Sage Thrasher

Rhonda L . Millikin1, Todd Manning2, Ruth Joy3, Brad 
Danielson4, Megan Harrison1, Jason Komaromi1, Darcy C . 
Henderson1

1. Environment and Climate Change Canada, Delta, BC, Canada, 2. 
Strategic Resource Solutions, Victoria, BC, Canada, 3. SMRU Canada 
Ltd., Vancouver, BC, Canada, 4. Fiera Biological Consulting, Edmonton, 
AB, Canada

Reliance on labour-intensive ground-based surveys to 
identify suitable nest sites for Sage Thrashers (Oreoscoptes 
montanus) prohibits the effective management and monitor-
ing of currently-identified critical habitat by land owners or 
managers, and it limits the potential to identify additional 
critical habitat for the species (Environment Canada 2014) . 
We tested the potential for an unmanned aerial vehicle (UAV) 
to more efficiently locate large Artemisia shrubs that meet 
site selection criteria (taller than 84 cm and 71 cm crown 
width) in two areas that were identified as critical habitat in 
the recovery strategy for Sage Thrashers . Images collected by 
UAV surveys were post-processed to yield 3D point-clouds, 
which were used in a pseudo-Lidar-analysis to identify and 
sort Artemisia shrubs by size into nest and non-nest catagor-
ies . We evaluated the accuracy of the UAV identification 
(defined as consistency in height and width with the critical 
habitat definition) against field measurements of 40 imaged 
bushes . We also compared the post-processed images of 
suitable habitat coverage against previous intensive ground-
based surveys (Harrison et al . 2013) . In addition to identifica-
tion of nest shrubs, and suitable habitat coverage estimates, 
the UAV method allowed us to survey in late winter when 
other conservation work could not be done . This method has 
potential to aid in the effective management of currently-
identified critical habitat and the identification of additional 

critical habitat where climate change and species at risk are 
high priorities for conservation .

P03.023
Shifts in the distribution of winter bird species in Cape 
Breton, NS in association with climate change

Nicole MacLeod, Emma Brown, Brooke McPhail, Barb Glassey, 
Kellie White
Cape Breton University, Sydney, NS, Canada

Climate change effects have been implicated globally in 
shifting species distributions of both flora and fauna . Our 
study is the first to assess whether there is evidence of a 
similar shift in the winter distribution of avian species com-
mon to Cape Breton, NS, an island on the Atlantic coast . We 
examined regional species data reported from the Christ-
mas Bird Count over a 48 year interval (1966-2014) . These 
data were compared to local and global temperature data 
recorded during the same time period . Geographic affinities 
were assigned to all reported species based on whether 
published information on historic winter ranges occurred 
predominantly north or south of Cape Breton and species 
were then categorized by habitat preference .We found that 
a northward shift in avian winter ranges corresponded to a 
documented increase in local ambient minimum winter tem-
peratures and global temperature anomalies . The proportion 
of species with a southern geographic affinity increased 
significantly (p<0 .05) over time, while the proportion of spe-
cies with a northern geographic affinity decreased . Propor-
tional changes were most pronounced in aquatic species; the 
number of species that historically occurred south of Cape 
Breton increased more than three-fold, from eight in 1966 
to twenty-nine in 2014 . The increased availability of open 
water associated with warmer winter temperatures likely 
influenced this observed northward shift in the winter range . 
Similar northward shifts in avian distribution have been re-
ported elsewhere in NA and Europe, suggesting that this is a 
global phenomenon . We highlight range changes of species 
with winter distributions new to Cape Breton .

P03.024
Characteristics of trans-spatial-scale common species – 
cases from breeding birds in Taiwan

Jerome Chie-Jen Ko1, 2, Pei-Fen Lee1

1. Institute of Ecology and Evolutionary Biology, National Taiwan Uni-
versity, Taipei, Taiwan, 2. Endemic Species Research Institute, Nantou, 
Taiwan

Common species are examples of adaptive or evolution-
ary successfulness, and also act as indicators for major 
ecosystem services or disservices . Commonness is usually 
determined under specific spatial scales, resulting in differ-
ing results between individual studies . To assess trans-spatial 
scale commonness, we define species commonness across 
three spatial scales (local abundance, landscape occupancy, 
geographical range) in Taiwan, a sub-tropical continental 
island located along the west Pacific Ocean . We used data 
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from large-scale citizen-science projects including the Taiwan 
Breeding Bird Survey and eBird Taiwan . We tested if differ-
ent scales of commonness are correlated . We then tested 
whether species traits (weight, habitat / diet / foraging-strat-
egy specialization, elevation / global range size) are related 
to commonness at certain and/or across spatial scales . Of 
127 species considered, 28 (22%) can be considered as being 
common by all three scales of commonness measurements . 
Approaches to commonness based on different spatial scales 
is positively correlated but abundance and occupancy may 
supply independent information . Being a habitat generalist 
most ensures a species to be a trans-spatial scale common 
species, while no specific trait has yet to be found to have 
profound impact on local scale commonness . Our findings 
underline the need to consider scale differences for defin-
itions of commonness . The ability to dwell in a diverse set of 
habitats will be a more consistent characteristic to identify a 
common species .

P03.025
Range-wide patterns of differential habitat selection 
among boreal passerines

Andrew D . Crosby1, Erin M . Bayne1, Steven G . Cumming2

1. University of Alberta, Edmonton, AB, Canada, 2. Université Laval, 
Quebec City, QC, Canada

The boreal forest region of North America supports one 
of the largest and most diverse avifaunas in the northern 
hemisphere . Understanding the factors that determine 
variability in avian species’ abundances across this region 
is critical to forecasting the potential impacts of land-use 
and climate change on boreal bird populations . However, 
research has shown geographic variability in habitat associa-
tions for some boreal bird species, suggesting that models 
estimated at national extents may not adequately represent 
responses to environmental variables . Our research goal was 
to quantify patterns of differential habitat selection (DHS) for 
passerine bird species of conservation concern in the boreal 
forest region of Canada . We used 20 years of point count data 
from the Boreal Avian Modelling Project (BAM), combined 
with comprehensive forest resource inventory (FRI) data, to 
estimate the effects of forest composition and structure vari-
ables on species densities in the eastern, central, and western 
boreal regions of Canada . Analysis of Covariance indicated 
significant differences in selection among regions for crown 
closure, canopy height, and proportion of conifer in the can-
opy, with variability in differences among species . We found 
significant differences between regions in niche equivalency 
tests for 5 of 6 species analyzed: Canada warbler (Cardellina 
canadensis), Blackburnian warbler (Setophaga fusca), brown 
creeper (Certhia americana), black-throated green warbler 
(Setophaga virens), and Cape May warbler (Setophaga tigrina) . 
Our results clearly show the importance of accounting for 
regional differences when developing predictive species 
distribution models for boreal birds at national extents .

P03.026
Island species-area relationships are not stable when 
sampling duration changes: a case study of bird 
communities in the Thousand Island Lake, China

Xiao Song, Ping Ding
Zhejiang University, Hangzhou, China

Island species-area relationship (ISAR), as a type of SAR, 
describing how species richness increases with island area, 
is one of the most general and robust pattern in commun-
ity ecology and island biogeography . To fit a general curve 
of ISAR, ecologists have suggested many different models . 
Previous studies showed that space and time has a negative 
interaction influencing species richness . However, most ISAR 
studies to date pay much attention on the area dimension, 
without considering the effect of temporal scales . We aimed 
to test whether the ISARs keep stable when sampling dur-
ation changes and to explain the underlying mechanisms of 
ISARs at different temporal scales . During breeding seasons 
from 2007 to 2016, we surveyed bird communities on 36 
islands with different area in the Thousand Island Lake, a 
large reservoir in eastern China . Twenty different ISAR models 
were employed to fit the bird communities’ datasets in each 
1, 3, 5 and 10-year time intervals respectively . AICc and RMSE 
were used to compare alternative models . For most long 
duration datasets, power-law models are the best models; 
one of the 5-year datasets are fitted by Persistence Function 
II best; for ten 1-year datasets, four different models become 
the best models respectively . Our data demonstrated that 
the best model for ISAR pattern changes when sampling 
duration changes, and different temporal scales may lead to 
different mechanisms in generating spatial patterns . We rec-
ommend ecologists should consider roles of both space and 
time, along with their interdependency, when characterizing 
patterns in species richness .

P03.027
Elevational species richness pattern of birds and the 
underlying mechanism in Mountain Gaoligong

Xinyuan Pan1, Dan Liang1, Xu Luo2, Yang Liu1

1. School of Life Sciences, SunYat-sen University, Guangzhou, China, 2. 
State Forestry Administration Key Laboratory of Biodiversity Conserva-
tion in Southwest China, Southwest Forestry University, Kunming, 
China

We sought to assess avian biodiversity along an elevational 
gradient in the central Gaoligong Mountains, China . We 
conducted field surveys in each of eleven elevational bands 
of 300 m between 700 and 3400 m asl four times throughout 
the entire wet season, and examined the relative importance 
of seven variables: area, the mid-domain effect, temperature, 
precipitation, productivity, habitat heterogeneity, and hu-
man disturbance on elevational patterns of species rich-
ness for breeding birds . A total of 307 breeding birds were 
recorded . Of all the breeding birds, 80 were endemic and 227 
were non-endemic . The species richness patterns of overall, 
endemic and non-endemic, large-ranged and small-ranged 
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birds were all hump-shaped, but with peaks at different 
elevations . Based on the bivariate and multiple regression 
analyses, the mid-domain effect played an important role in 
shaping the richness patterns of non-endemic and large-
ranged birds . Temperature was a strong explanatory factor 
for all bird groups except for endemic birds . Precipitation 
was significantly correlated with endemic birds . Productiv-
ity was a strong explanatory factor among endemic and 
large-ranged birds, and habitat heterogeneity played an 
important role in shaping the elevational richness patterns 
of overall, non-endemic, and small-ranged birds . Human 
disturbance was negatively correlated with overall, non-en-
demic and small-ranged birds . Our results highlight the need 
to conserve primary forest and intact habitat in this area . 
Furthermore, we need to increase conservation efforts in 
this montane biodiversity hotspot in light of climate change, 
increasing human disturbance and land use pressure .

P03.028
Changes in seabird density relative to their prey and 
water mass distributions around St. Lawrence Island, 
northern Bering Sea during summer

Bungo Nishizawa, Haruka Hayashi, Nodoka Yamada, 
Hiromichi Ueno, Tohru Mukai, Toru Hirawake, Yutaka 
Watanuki
Graduate School of Fisheries Sciences, Hokkaido University, Hakodate, 
Japan

The marine ecosystem of the Bering Sea is experiencing 
rapid changes due to reductions in seasonal sea ice . In the 
northern Bering Sea, several water masses can be discerned, 
which are likely to influence the distribution of zooplankton 
and fish, thereby, distributions of their predators i .e ., sea-
birds . Understanding the links between seabirds, their prey, 
and water masses are crucial to predicting ecosystem chan-
ges . To examine distribution of seabirds, their prey, and water 
masses we conducted boat-based seabird observations 
concurrently with acoustic surveys (zooplankton and fish 
biomass) and CTD measurements around St . Lawrence Island 
in the northern Bering Sea during July 2017 . Three distinct 
water masses were identified based on salinity; Alaska Coast-
al Water (ACW, <31 .8 psu), Bering Shelf Water (BSW, 31 .8–32 .5 
psu), and Anadyr Water (AW, >32 .5 psu) . Surface omnivores 
(fulmars and storm-petrels) occurred throughout the study 
region . Divers, however, showed stronger relationships with 
water masses . The density of planktivorous divers (auklets) 
was highest in AW (22 .8 birds n .mile-1) than BSW (0 .8) and 
ACW (0) and was higher in areas where zooplankton biomass 
(10-20 m depth) was high . On the other hands, the density of 
piscivorous divers (murres and puffins) was highest in BSW 
(11 .9 birds n .mile-1) than AW (4 .2) and ACW (0 .7) and was not 
significantly correlated with fish biomass . Our study suggests 
that divers, which are tightly associated with specific water 
mass, might be more affected than surface omnivores by 
climate-induced changes in water masses in seasonal sea-ice 
regions of the northern Bering Sea .

P03.029
Long-term changes in bird populations western Europe: a 
shift from 2D to 3D landscapes

Ruud Foppen, Chris v . Turnhout, Arjan Boele
Sovon Dutch Centre for Field Ornithology, Nijmegen, Netherlands

From a scientific but also conservation perspective it is 
important to know long-term population changes in birds . 
However, in only a few countries standardized monitoring 
schemes allow us to reconstruct population
trends which cover periods of at least half a century . We used 
an integration of various data sources on numbers, indices 
and abundances of breeding bird species in the Netherlands 
to reconstruct population developments spanning more 
than 60 years . In this highly urbanized and industrialized 
country we witnessed a dramatic decline in farmland and 
other ‘open’ habitats like dunes and heathlands . This covers a 
major part of the country . In total population numbers these 
losses however are more than compensated for by increases 
in total bird numbers in urban areas, forest and marshland 
habitats . Moreover, in recent decades more (re)colonisations 
than extinctions occur so in sheer bird species numbers the 
total bird biodiversity actually has increased . This despite the 
fact that many conservationists strongly believe that our bird 
fauna shows impoverishment and is threatened . The ob-
served (changed) pattern of bird distribution is a result of a 
shift from low density open landscapes (‘2D’) to high density 
urbanized and forest habitats (‘3D’) . Likely drivers behind 
this shift will be discussed and also its consequences for bird 
conservation .

P03.030
Calibrating breeding bird survey data: Does community 
detectability change through time?

Fang-Yu Shen1, Jo-Szu Tsai1, Tzung-Su Ding2

1. Department of Biological Resources, National Chiayi University, 
Chiayi City, Taiwan, 2. School of Forestry and Resource Conservation, 
National Taiwan University, Taipei City, Taiwan

Species richness is the most common measurement in 
biodiversity . However, the number of species could be 
underestimated due to imperfect detection . Species detect-
ability can vary in spatial or temporal scales and incorporat-
ing detectability would allow comparisons across different 
spatial and temporal scales . Our aim was to estimate species 
richness by using Breeding Bird Survey data in Taiwan and 
to understand factors that determine species detectability . 
We used capture-recapture techniques in COMDYN software 
to estimate species richness and mean species detectability 
from 3 visits in 2009 to 95 quadrats . We tested for determin-
ants of detectability using linear mixed model across region, 
date, and survey effort . Mean species detectability was 
0 .80±0 .01 (range 0 .31-1 .00), showing that using raw species 
count alone could be biased . As a result, estimated species 
richness was higher than raw species counts (23 .68±0 .53 vs . 
18 .14±0 .29) . Mean species detectability was not influenced 
by survey effort, region, date, elevation, nor species counts . 
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In addition, we found no difference in frequency of species 
occurrence among three visits, indicating that the spe-
cies detectability was consistent throughout the breeding 
season . The consistency of species detectability through time 
in our results suggested that breeding birds in Taiwan may 
maintain a certain level of breeding activity throughout the 
breeding season . Overall, species detectability is unlikely to 
be perfect . Therefore, incorporating species detectability is 
crucial in avian monitoring programs .

P03.031
Species interaction between Russet Sparrow and 
Eurasian Tree Sparrow in Southern Taiwan: application of 
conditional two-species occupancy model

Jo-Szu Tsai, I-Hsing Liu
National Chiayi University, Chiayi City, Taiwan

Interspecific competition may happen between co-occurring 
species with similar niche . Our aim is to investigate species 
interactions between Russet Sparrow (Passer rutilans, RS), a 
rare and endangered species in Taiwan, and Eurasian Tree 
Sparrow (P. montanus, ETSP), a common species, during 
the breeding season . We collected occurrence data with 6 
repeats from 64 plots of the two sparrows from 2014 to 2017 
in Southern Taiwan . We evaluated the factors affecting detec-
tion probability, occupancy rate, extinction, and colonization 
using the conditional two-species occupancy model and 
assessed whether the detection probability was species-
specific and conditional on the existence of other species . 
The species interaction factor (SIF) was also calculated to 
identify their interaction . Results showed that the detection 
probability was species-specific and conditional on the exist-
ence of other species . The occupancy of RS declined during 
the 4-year study period (0 .42 ± 0 .07 to 0 .31 ± 0 .04) . However, 
contrary to our hypothesis, the mean occupancy of RS was 
consistently higher in sites with ETSP (0 .48 ± 0 .06) compared 
to sites without ETSP (0 .31 ± 0 .05) . The extinction rate was 
lower in plots where ETSP existed in the previous year (0 .30 
± 0 .08) than when there was no ETSP (0 .38 ± 0 .12) . Mean SIF 
was 1 .19, indicating that the two species were not compet-
ing with each other and that the two sparrows may choose 
similar habitat in the scale of our study . However, whether or 
not there is competition in small scale (food or nest sites) still 
require more research .

P03.032
Applied region-wide species distribution models: 
methods for modeling multiple species distributions 
using breeding bird atlas data

Nicholas Walton1, Edmund Zlonis2, 1, Alexis Grinde1, Gerald 
Niemi1

1. Natural Resources Research Institute at University of Minnesota Du-
luth, Duluth, MN, USA, 2. Division of Fish and Wildlife, Minnesota DNR, 
Bemidji, MN, USA

Understanding a species’ distribution and abundance are 
among the primary elements needed for applied conserva-

tion . Applying a single modeling strategy across a regional 
avifauna can be problematic because of the tradeoff be-
tween how informative a model is and the number of species 
to which it can be applied . Methods that are more informa-
tive produce predictions with meaningful units and popula-
tion estimates, but are data-intensive and thus are applicable 
to fewer species . Methods that are more flexible produce 
predictions with less informative units and no population 
estimates . Our task was to maximize the number of useful 
species distribution models for a statewide breeding bird 
atlas . To this end, we applied three modeling strategies: 1) we 
estimated density using General Linear Models (GLMs) with 
detection probability for 66 species with >75 singing detec-
tions, 2) we estimated individuals per 10-min point count 
using GLMs for 28 species with >75 observations that did not 
fit method 1, but were reliably surveyed by point count, and 
3) we used Maxent to model relative habitat suitability for 21 
species with >20 records that did not fit the other methods . 
We used a suite of environmental attributes as potential co-
variates . We based model selection on Bayesian information 
criterion using branching forward selection and bootstrap 
aggregation . After selection, we derived statewide predictive 
distribution maps for each species and estimated statewide 
breeding populations for the 66 species with detection prob-
abilities . We recommend using multiple statistical approach-
es to maximize the number of species modeled in regional 
avifaunal studies .

P03.033
Impacts of climate-mediated expansion of mangroves on 
avian community dynamics

Spencer R . Keyser, Lauren A . Yeager
University of Texas Marine Science Institute, Port Aransas, TX, USA

Climate-mediated changes in community composition can 
be seen across a large swath of taxa; from vegetative com-
munities to higher-level trophic species . Changing com-
munity composition may lead to novel species assemblages, 
altered ecosystem dynamics, and changes in ecosystem 
function . Using birds as model taxa, we investigated the 
impacts of climate-mediated shifts in foundational species 
on biodiversity and community composition . Using long-
term, standardized avian monitoring data sets (e .g . Audubon 
Christmas Bird Count and U .S . Geological Survey Breeding 
Bird Count) paired with environmental variables, we inves-
tigated how climate-mediated land cover change impacts 
avian communities along the mangrove-salt marsh eco-
tone throughout the Gulf of Mexico and eastern portion of 
Florida . In addition to examining changes in bird abundance 
and species richness, we also examined how temporal beta 
diversity varies across sites to gain a more complete under-
standing about rates of community turnover . Results dem-
onstrated a latitudinal peak associated with the convergence 
of temperate and tropical faunal communities . Additionally, 
local alpha diversity and temporal beta diversity exhibited 
a significant increase on average across the Gulf of Mexico . 
These initial results suggest that changes in avian commun-
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ities are sensitive to changes in latitudinal and temporal 
scales, consistent with expected species poleward shifts . 
Changes in foundational species composition and facilita-
tion of northern range shifts of plant and avian species may 
explain these community responses across time . 

P03.034
Uncovering the effects of climate change on U.S. bird 
species using structured community science: Audubon’s 
Climate Watch program

Zach Slavin, Brooke Bateman, Nicole Michel, Kathy Dale, 
Geoff LeBaron, John Rowden, Chad Wilsey, Gregg Verutes, 
Lotem Taylor, Gary Langham
National Audubon Society, Washington, DC, USA

Species are facing an unprecedented rate of climate change, 
with over half of North American bird species at risk to lose 
50% or more of their current climatic range by the end of 
the century . In an uncertain future, we must be able to both 
forecast and monitor how species are responding to climate 
change . To track climate effects throughout species’ ranges 
requires a landscape-scale coordinated and a structured 
effort . Historically, community science efforts have been 
integral in providing bird data through time, however often 
do not provide structured protocols designed to answer 
specific research questions . Monitoring change on the 
landscape in relation to climate change requires a coordin-
ated and more structured effort- monitoring with purpose . 
Here we will highlight the history of bird-focused community 
science programs and how we are developing new methods 
that are better able to detect and forecast changes in bird 
populations in the face of climate change . We will focus on 
Audubon’s newest community science program, Climate 
Watch, which integrates climate projections with community 
scientists’ local knowledge to track how birds are responding 
to climate change . By monitoring bird responses to climate 
change as it is happening using a structured monitoring 
protocol, we can directly test hypotheses about bird climate 
change responses .

P03.035
Cape Parrot distribution and numbers: importance of 
citizen scientists

Colleen T . Downs
School of Life Sciences, University of KwaZulu-Natal, Scottsville, South 
Africa

The Cape Parrot, Poicephalus robustus, is endemic to South 
Africa and numbers have reportedly declined since the early 
1900’s . It is a forest specialist and food nomadic, moving 
between patches depending on fruit availability . This makes 
it difficult to estimate numbers accurately and to determine 
its distribution . The annual Cape Parrot Big Birding Day (CP-
BBD) was initiated in 1998 as a national census to determine 
a population estimate . Volunteers assist in monitoring and 
counting the Cape Parrot in the Eastern Cape, KwaZulu-Natal 
and Limpopo at indigenous forests as well as sites where the 

parrots are known to feed outside of forests . Here, a sum-
mary of 21 years of census data is presented . There appear to 
be ~ 1600 Cape Parrots in the wild . The census data showed 
a relatively stable population of Cape Parrots in recent years . 
A current distribution map for the Cape Parrot based on 
census data is presented . The distribution remains largely 
unchanged from that presented in the 1970’s . This study 
highlights the value of public participation in monitoring an 
Endangered species and the need to conserve the forests 
where these parrots occur due to their nomadic feeding 
behaviour . 

P03.036
Interactions among Antarctic breeding seabirds

Michael Schrimpf, Heather Lynch
Stony Brook University, Stony Brook, NY, USA

Seabirds often nest in multi-species colonies, suggesting that 
interactions between species may be important in structur-
ing these assemblages . The Antarctic Peninsula bird com-
munity contains sixteen breeding species in a large network 
of hundreds of multi-species colonies . Our aim in this project 
was to explore the possible roles of competition and facili-
tation in the overlapping occupancy patterns of different 
species at these colonies . The relatively simple characteristics 
of seabird breeding habitat in the Antarctic (isolated rocky 
outcrops without complex vegetation structure or land 
vertebrates) made it an ideal place to examine the role of 
interactions among members of a bird community . We mod-
eled both presence and breeding across the entire region in 
single-species Bayesian multi-state occupancy models, and 
combined the results of these models to estimate probabil-
ities of species overlap . Species distributions reflected pat-
terns consistent with both negative and positive interactions . 
Of particular interest were sites at which some species 
appeared to regularly attend without nesting themselves, 
expanding the definition of what are traditionally thought 
of as seabird breeding communities . Our results provide 
an interesting case study in avian community ecology, and 
expand what is known about seabird breeding distributions 
on the Antarctic Peninsula . Our approach allows for probabil-
istic measures of diversity and species interactions that can 
inform management decisions even for data-poor sites .

P03.037
Long-term trends in population sizes of forest songbirds 
breeding in a northwestern boreal region of Canada

Rhiannon F . Pankratz1, Samuel Hache1, Adam C . Smith2, Craig 
S . Machtans3

1. Environment and Climate Change Canada, Yellowknife, NW, Canada, 
2. Environment and Climate Change Canada, Ottawa, ON, Canada, 3. 
Environment and Climate Change Canada, Whitehorse, YT, Canada

Many songbirds breeding in the boreal forest are showing 
important declines and, as a result, more of these species 
are being assessed as at-risk in Canada . Yet, data on popula-
tion trends and underlying processes are scarce for northern 
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regions, which correspond to a large portion of the breeding 
range of most boreal songbirds . Status assessments for these 
songbirds may be misleading, because they are based on 
data largely collected in more intensively managed southern 
landscapes . In this study, we reported 19 year trend esti-
mates (1998-2017) for 41 forest songbirds breeding in the 
Liard Valley, Northwest Territories, Canada . We predicted that 
trend estimates for this relatively pristine boreal landscape 
would be generally stable for non-migratory species, and 
more positive than estimates derived from the North Amer-
ican Breeding Bird Survey (BBS) for all species . We compare 
trends from Canadian BBS data and Liard data estimated 
over the same time-period using similar hierarchical Bayesian 
models . For 36 species with moderately precise trends, pre-
liminary results from the Liard data suggest that 50% were 
significantly negative and 22% significantly positive . There 
was no significant difference in trends among resident and 
migratory birds . We will present results from analyses of caus-
al relationships between species-specific trends and local 
changes in vegetation structure and composition over the 20 
year study period . Our results indicate that even in a region 
with limited anthropogenic disturbances many songbirds are 
still declining, including both resident and migratory spe-
cies, which emphasizes the importance of identifying factors 
limiting population growth across entire annual cycles .

P03.038
The wood pastures with old oaks as a habitat for 
breeding hole-nesters

Cezary Mitrus
University of Rzeszów, Rzeszów, Poland

Wood pastures are one type of landuse in Europe which 
is disappearing from the landscape of the continent . This 
type of wood exploitation gives good conditions for graz-
ing animals and also gives an opportunity to develop of 
rich community of birds . In the spring of 2017 I conducted 
study of the composition and structure the breeding bird 
assemblage in oak wood pastures in Bükk National Park in 
Hungary . I used a mapping technique (a combined mapping 
method) for censusing the breeding bird community and I 
focused on nest-sites of hole-nesters . Two study plots were 
chosen with various density of old oaks – from oakwood to 
open habitat with solitary oaks . The species composition, 
richness and densities of the breeding avifauna were very 
high in wood pastures . Old oaks provide many good natural 
holes for breeding cavity-nesting birds and as a result they 
achieved high number of species and high densities . Two 
species of hole-nesters (Starling Sturnus vulgaris and Great Tit 
Parus major) were the most numerous in the breeding bird 
community . These wood pastures with old oaks are import-
ant habitat for birds, providing good breeding conditions for 
many species of birds especially for hole-nesters .

P03.039
Temporal Variation in the Functional Role of Birds in a 
Neotropical Periurban Park

Oscar M . Salcedo Jiménez1, Ernesto Ruelas Inzunza2

1. Facultad de Biología, Universidad Veracruzana, Xalapa, VER, Mexico, 
2. Instituto de Biotecnología y Ecología Aplicada, Universidad Veracru-
zana, Xalapa, VER, Mexico

The functional role of birds, primarily what they eat and how 
their diets provide services such as placing limits on insect 
numbers, dispersing seeds, and pollinating plants, has been 
the subject of many studies . What we know about functional 
roles comes from many parts of the world, with surprisingly 
little coverage from urban and periurban areas . The aim of 
our investigation is to understand the patterns of intra- and 
inter-annual variation and make inferences about the pro-
cesses that birds may sustain in these simplified ecosystems . 
For two years, we collected presence and abundance data 
at a college campus in Xalapa, Mexico, that contains second 
growth cloud forest as well as gardens, sports facilities, and 
buildings . We classified all the birds recorded by diet type 
and used the cumulative frequencies, average body mass, 
and density to determine the avian biomass for each diet 
type . As expected, we found that the species assemblage is 
dominated by partial and total (P&T) insectivores followed by 
P&T frugivores, nectarivores, and other less-well-represented 
diet types . Intra-annually, we found a great deal of variation 
in the total biomass per diet type, primarily driven by the 
presence of overwintering Neotropical migratory species 
that account for nearly one-third of the total biomass from 
September-April . Our comparisons between years yield 
similar results, with a few exceptions worth highlighting . 
The functional role of birds at a site, traditionally depicted as 
a static picture, is a very dynamic process whose temporal 
variation may influence the way ecosystems work .

P03.040
Elevational and latitudinal patterns of bird diversity in 
Alberta, Canada

Cesar A . Estevo, Diana Stralberg, Scott Nielsen, Erin Bayne
University of Alberta, Edmonton, AB, Canada

Elevational and latitudinal gradients can impose constraints 
to species occurrence, shaping patterns of richness and 
biodiversity . This is mainly due to the influence of these gra-
dients on vegetation, climate, and amount of solar radiation . 
Our goal is to evaluate and quantify the range of variation 
in bird richness along gradients of latitude and elevation 
within Alberta, Canada . We selected four hill systems along a 
latitudinal gradient (Cypress, Marten, and Buffalo Head hills, 
and Watt Mountains) . In each of them, we surveyed birds in 
various elevational bands using automated recording units 
(ARU) . ARUs recorded sounds every hour for 10min during 
two to seven days between late May and June 2014 (N=299 
point counts) . We analyzed data using generalized linear 
mixed effects models . Both elevation and latitude negatively 
affected species richness, but only latitude had a significant 
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and negative effect on species relative abundance . In addi-
tion, the Renkonnen similarity index for elevation indicated 
that communities became more dissimilar with increasing 
elevation (about 50% different from bottom to the top) . 
Besides having a different bird composition, lower elevations 
supported more species per unit area than at the top of the 
hill systems . Bird communities differed with latitude, despite 
similar forest types across sites, indicating that other factors, 
such as climate, may be influencing bird communities .

P03.041
Abundance and Movement of Canada Geese (Branta 
canadensis) around Nanaimo, British Columbia

Stewart Pearce, Demers Eric
Biology Department, Vancouver Island University, Nanaimo, BC, 
Canada

As a result of introduction programs in the 1960s and 70s, the 
Canada Goose (Branta canadensis) has become increasingly 
abundant on Vancouver Island, Canada, and it has been im-
plicated in causing significant damage to estuaries and crops 
and causing an increase in the rate of human-goose conflicts 
in recreational areas . Communities like the City of Nanaimo 
are developing management plans to address these im-
pacts, but these plans are limited by a lack of information 
about the abundance and movement patterns of local goose 
populations . The goal of this study was to assess the Canada 
Goose population in the Nanaimo area, in order to support a 
regional management strategy . This objective was achieved 
using a combination of regular count surveys and bird band-
ing . Abundance was primarily measured by a regular survey 
of 60 sites throughout Nanaimo at one-month intervals . To 
monitor their movement, 400 Canada Geese were captured 
(200 each in 2016 and 2017) and fitted with metal leg bands 
and plastic neck collars, which enabled the identification of 
individuals in the field . Results from regular surveys sug-
gest that Canada Goose abundance in Nanaimo fluctuated 
seasonally (summer median: 929 geese; winter median: 
1,621 geese) . Traditionally, the Canada Goose population on 
Vancouver Island was thought to be resident; however, 32% 
of collared individuals were re-sighted out of the study area, 
some as far as Washington and Oregon . This study identified 
seasonal trends in abundance and movement of Canada 
Goose in Nanaimo, which will provide a basis for informed 
management decisions .

P03.042
Do radically different parasites have interacting effects 
on host fitness?

Jordan M . Herman, Shawn A . Pladas, Sarah E . Bush, Dale H . 
Clayton
University of Utah, Salt Lake City, UT, USA

A key question in ecology is how interactions between 
parasites influence host fitness . In nature, most hosts are 
simultaneously infected by multiple parasite species whose 
effects are often greater (or less than) the sum of their 

parts . Synergistic interactions between parasites can lead 
to severe reductions in host fitness, whereas antagonistic 
interactions may actually benefit the host . This study focuses 
on the chalk-browed mockingbird (Mimus saturninus) and 
its parasites: a nest fly, Philornis seguyi, and a brood parasite, 
the shiny cowbird (Molothrus bonariensis). We investigated 
how simultaneous parasitism by these two radically differ-
ent parasites influences the fledging success of mockingbird 
nestlings . Using a two-factor design, cowbirds and Philornis 
were experimentally eliminated from mockingbird nests, 
resulting in four unique treatments . We found that nests with 
neither parasite had the highest fledging success, whereas 
the presence of either cowbirds or nest flies significantly 
reduced mockingbird fledging success . While we did not 
detect a statistical interaction between the parasites, nests 
that were simultaneously parasitized by cowbirds and nest 
flies had the lowest fledging success, which was near zero 
percent . Our study shows that parasitism by cowbirds and 
Philornis has devastating effects on the fledging success of 
chalk-browed mockingbird nestlings . These results differ 
from studies of ecologically similar species of Philornis that 
show no reduction in the fledging success of congeneric 
mockingbird nestlings in the absence of cowbirds . We 
speculate how the high virulence of Philornis seguyi in chalk-
browed mockingbirds may be influenced by shiny cowbird 
parasitism on the same host population .

P03.043
Seasonal dynamics of bird populations in forest stands 
and afforestation of the south of Vinnytsia region

Dmytro Ocheretnyi
Kyiv ZOO, Kyiv, Ukraine

The study was conducted in oak-hornbeam forests, afforesta-
tion areas among fields and flood forests of Northern Bug 
River basin in 1990 - 2003 . A total of 107 species of birds were 
identified that belong to 15 orders and 35 families . According 
to life mode, they are divided into nesting birds - 82 species 
(86%), migratory birds - 4 (4%), birds appearing only in winter 
- 9 (8%), and transient birds - 1 (1%) . In the spring-summer 
period on average 23-46 species of birds are observed in 
each forest landscape . The average density of the bird popu-
lations is 590 .5-964 .1 individuals per km2 . In post-breeding 
and autumn periods the number of species does not exceed 
25, and in floodplain forests, on the contrary, the number 
increases up to 72 species . This happens due to migra-
tory birds . The average density remains small - 258 .8-501 .3 
individuals per km2 . In winter periods on average 34 species 
are observed, and the average density of the bird popula-
tion is 207 .5-501 .3 individuals per km2 . In spring the number 
of species grows in forest stands up to 36, and in floodplain 
forests up to 56 species . The average density is 261 .5-618 .9 
individuals per km2 . The most numerous species in forests 
are Chaffinch (Fringilla coelebs) -119 individuals per km2 and 
European Robin (Erithacus rubecula) - 80 individuals per km2 .
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P03.044
Observation and awareness of cruelty toward wild birds 
— and what to do about it

Patricia J . Latas
Dr. Patricia Latas, Tucson, AZ, USA

Ornithologists are on the frontline for observation of wild 
birds, and as so, may be witnesses to acts of animal cruelty . 
Although regulatory fines and punishments may be levied 
against perpetrators, rarely are separate animal cruelty char-
ges placed or prosecuted . Violence toward animals is linked 
to violence toward humans, and ornithologists should be 
concerned over, and report, any acts toward wildlife species . 
Anthropogenic impacts to avian populations have not been 
assessed, and should be recorded for future studies . Com-
mon acts of violence include: beating, stomping, throwing, 
kicking, burning, torture, bondage, strangulation, suffoca-
tion, dragging, intentional maiming or killing by vehicle . 
Projectile injury involves BB, pellet, handgun, rifle, shotgun, 
arrow, crossbow and blowgun dart, slingshot, spear, other 
tools and objects . None of these acts would be tolerated in 
puppies or kittens, yet are often ignored in wild birds . Animal 
cruelty laws can be effectual tools, but these are infrequently 
pursued or applied to wild avian species . Making a successful 
case for animal cruelty investigation begins from before such 
an act occurs . It is essential to have strong networking, know-
ledge and contact information for the appropriate reporting 
agencies, law enforcement or humane entities . Appropriate 
protocols, planning and training must be in place and up to 
date . Accurate, accessible and timely record keeping is es-
sential . The purpose of this paper is to provide a framework 
for awareness and appropriate action .

P03.045
Population dynamics of two crows in the urban area of 
Nagoya City, Japan for 30 years

Hiroshi Hashimoto
Meijo University, Nagoya City, Japan

Two crow species, Carrion Crow (Corvus corone) and Large-
billed Crow (Corvus macrorhynchos), breed in the urban areas 
of Japan . These crows forage garbage in the city . Carrion 
Crow was the dominant species in big cities except for 
Tokyo in Japan . However, in recent years, Large-billed Crows 
invaded the city centers of big cities . In rural areas, the breed-
ing success rate of Carrion Crow is reported to lower when 
Large-billed Crow, a larger body-sized crow, nests nearby . I 
analyzed whether Large-billed Crow had a negative impact 
on the population of Carrion Crow in an urban area by using 
a long-term bird census data in Nagoya City, one of the big 
cities in central Japan . Bird censuses in 50 habitats in the city 
have been done every five years from 1974 by the City of Na-
goya . I calculated the population trends of each crow species 
in the breeding season using the computer program TRIM . 
The population size of Carrion Crow in Nagoya grew 4-fold 
from 1984 till 2004 and has been stable since 2004 . That of 
the Large-billed Crow in Nagoya grew 9-fold from 1984 till 

2014 . The population size of Carrion Crow in the sites, where 
the population size of Large-billed Crow grew, increased in 
50-65% sites and decreased in 0-15% sites until 2008, how-
ever in 2014 that of Carrion Crow increased in 26 .8% sites 
and decreased in 26 .3% sites . The populations of these two 
crow species had been growing together in Nagoya, but now 
they are becoming competitors .

P03.046
Projected avifaunal responses to climate change across 
the U.S. National Park System

Joanna X . Wu1, Chad B . Wilsey1, Lotem Taylor1, Gregor W . 
Schuurman2

1. Audubon, San Francisco, CA, USA, 2. National Parks Service, Fort 
Collins, CO, USA

Birds in U .S . national parks find strong protection from many 
longstanding and pervasive threats, but remain highly 
exposed to effects of ongoing climate change . To understand 
how climate change is likely to alter bird communities in 
parks, we used species distribution models relating North 
American Breeding Bird Survey (summer) and Audubon 
Christmas Bird Count (winter) observations to climate data 
from the early 2000s and projected to 2041–2070 (hereafter, 
mid-century) under high and low greenhouse gas concentra-
tion trajectories, RCP8 .5 and RCP2 .6 . We classified climate 
suitability projections for 513 species across 274 national 
parks as improving, worsening, stable, potential colonization, 
and potential extirpation . U .S . national parks are projected 
to become increasingly important for birds as potential 
colonizations exceed extirpations in 62–100% of parks, with 
an average ratio of potential colonizations to extirpations of 
4 .1 in winter and 1 .4 in summer under the high emissions 
trajectory . Average species turnover is 23% in both seasons . 
Species turnover (Bray-Curtis) and potential colonization 
and extirpation rates are positively correlated with latitude 
in the contiguous 48 states . All patterns are more extreme 
under the high emissions trajectory . Based on the ratio of 
potential colonization and extirpation, parks were classified 
into overall trend groups associated with specific climate-
informed conservation strategies . Substantial change to 
bird and ecological communities is anticipated in coming 
decades, and current thinking suggests managing towards a 
forward-looking concept of ecological integrity that accepts 
change and novel ecological conditions, rather than focusing 
management goals exclusively on maintaining or restoring a 
static set of historical conditions .

P03.047
Temporal dynamics in hummingbird-plant interaction 
networks in the dry forest of Chamela, Mexico: a 30 year 
follow-up after 2 hurricanes

Sergio Diaz-Infante1, Maria del C . Arizmendi1, Carlos Lara2

1. National Autonomous University of Mexico, Coyoacán, CMX, Mexico, 
2. Autonomous University of Tlaxcala, Tlaxcala, TLA, Mexico
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Interactions among species are the driving force behind 
community structure . Previous research has shown that 
species composition of animal-plant interaction networks 
can be highly dynamic in time, while conserving general 
network structure . However, there is a scarcity of research 
focused on how networks may change over longer time-
spans, especially after extreme natural events . Interactions 
between hummingbirds and plants were analyzed in the dry 
forest of Chamela, Mexico in 1985-1986 and more recently 
in 2016-2017, after two hurricanes (Jova, category 2 in 
2011, Patricia, category 4 in 2015) . After comparison of both 
networks, we found differences in the number and identity 
of interacting species, especially among plants . Plant species 
that disappeared from the networks were either less con-
nected in the original network or belonged to groups like 
cacti, epiphytes, or trees . New plant species that appeared 
in the 2016-2017 network were either barely connected or 
belonged to herb, vine, and shrub groups . These changes are 
consistent with reports on vegetation damage after strong 
hurricanes . On the other hand, all hummingbird species 
remained in the network with the exception of Heliomaster 
constantii, which was primarily connected to plants that had 
disappeared from the network by 2016 . Migratory habitat 
generalist species (Archilochus spp.) were found more con-
nected and with higher abundances following the disturb-
ance events . Overall, most general network structure par-
ameters remained unchanged with the exception of higher 
plant-robustness and hummingbirds’ niche-overlap . The 
temporal perspective of this study provides unique insights 
on the resilience of plant-hummingbird networks across time 
and extreme natural events .

P03.048
Case study of hornbill nest as favorable seed deposition 
site for large-seeded tree species in tropical forests of 
southern India

Aditi A . Lele
University of Arkansas, Fayetteville, AR, USA

Hornbills are large frugivores and important seed dispers-
ers in forests of Asia and Africa, especially for large-seeded 
tropical tree species . This is the first documented effort 
from southern India to understand efficiency of hornbills as 
seed dispersers in regions outside protected areas . Horn-
bills disperse seeds away from the parent plant which helps 
the seeds escape competition and host specific pathogen 
attacks . This study examined the nest sites of Great Horn-
bill (Buceros bicornis) and Malabar Grey Hornbill (Ocyceros 
griseus) to record and monitor seedlings and saplings of five 
large-seeded tree genera (Myristica, Canarium, Litsea, Knema, 
and Dysoxylum) that produce lipid rich fruits . Canarium 
strictum is considered vulnerable in south India given its 
economic value for the resin . The study design used 2m2 

quadrats, placed along four radii at 900 interval, considering 
nest opening as a critical factor at three different distances . 
Analysis using GLM (generalized linear modelling) shows 
seedling and sapling abundance were significantly higher 

in quadrats in front of nests, compared to behind . Analysis re-
vealed 84 .06% of seedlings and saplings under hornbill nest 
trees survived for at least 29 months, indicating long-term 
monitoring is required to understand importance of Asian 
hornbills to the large-seeded tree species . Understanding ef-
ficiency of hornbills as seed dispersers is especially crucial as 
Old-World Tropics face the highest threat to their persistence 
coupled with dwindling populations of Great Hornbill across 
South Asia . It is equally, if not more important to understand 
potential of areas that fall outside the limits of protected area 
network .

P03.049
Habitat association and co-occurrence of Megascops 
species in an Amazonian forest

Nick Froese
University of British Columbia, Vancouver, BC, Canada

Despite the remarkable diversity of strigiforms found in 
South America, much of the biology of Neotropical owls, 
including their occurrence and distribution patterns, re-
mains unknown . Habitat associations and patterns of co-
occurrence are vital for implementing effective conservation 
strategies . We addressed the distribution and interspecific 
interactions among three sympatric Megascops species: 1) M. 
watsonii (Tawny-bellied Screech owl), 2) M. choliba (Tropical 
Screech-owl), and 3) M. napensis (Rio Napo Screech-Owl) . We 
conducted point counts during 2016 and 2017 across three 
forest types (riverine, terra firma, sub-montane) in South 
Eastern Peru, detecting a total of 206 individuals of Megas-
cops spp . To assess the specific habitat associations of each 
owl species, we estimated the probability of occupancy and 
detection both among and within discrete habitat types, as 
well as across elevation using occupancy models . Further-
more, we examined patterns of co-occurrence among owls 
to infer whether competition and territoriality influenced 
species occurrence . M. choliba and M. napensis showed a 
strong preference for riverine and sub-montane habitats, 
respectively, while M. watsonii was detected across all forest 
types . M. napensis and M. watsonii demonstrated a negative 
pattern of co-occurrence, while M. watsonii and M. choliba 
tended to be detected in the same habitat . This knowledge 
is essential in understanding the ecology and life history of 
tropical owls, as well as developing effective conservation 
strategies . The generalizability of our results to other geo-
graphic locations must be tested to better predict the effects 
of habitat degradation on Megascops populations . 
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P04: Contaminants, Disease and 
Immunoecology

P04.001
Prevalence of avian haemosporidia among injured wild 
birds in Northern and Eastern Japan

Mizue Inumaru, Yukita Sato
Department of Veterinary Medicine, Nihon University, Fujisawa, Japan

Avian haemosporidia such as avian malaria (Plasmodium), 
Haemoproteus and Leucocytozoon are vector-borne protozoa 
and distribute throughout the world . Some haemosporidia 
are known to be pathogenic for infected birds . Japan is a part 
of the East Asian-Australian flyway and is important stopover 
site for migratory birds potentially carrying new pathogens 
from other areas . We investigated the prevalence of avian 
haemosporidia in injured and rescued wild birds in Kanto 
(Eastern Japan) and Hokkaido (Northern Japan) . 475 birds 
of 80 species and 395 birds of 20 species were sampled at 
rehabilitation facilities for wildlife in Kanto and Hokkaido, 
respectively . All samples were examined for haemosporidia 
by nested PCR of the cytochrome b (cytb) gene . 188 birds 
(21 .6%) of 49 species were PCR positive for any avian haemo-
sporidia including endangered species such as Blakiston’s 
Fish Owl (Ketupa blakistoni) and Red-crowned crane (Grus 
japonensis) . We found many lineages solely from wintering 
birds of Kanto, where there might be few chances of trans-
mission in the winter . Of these, some haemosporidia were 
also found from resident birds of Hokkaido, suggesting that 
these wintering birds were mainly infected in Hokkaido or 
further north, being their breeding grounds . Meanwhile, 
many lineages found for the first time were derived from resi-
dent birds, suggesting that they are transmitted in Japan and 
possibly unique to Japan . Those rehabilitation facilities make 
sampling of difficult-to-catch migratory species, including 
endangered species, possible and also allow for long-term 
monitoring of the fauna and distribution dynamics of avian 
haemosporidia within the areas .

P04.002
The biggest breeding population of Spur-winged 
Lapwing (Vanellus spinosus) in Turkey going extinction 
under anthropogenic pressure

Kalender Arikan1, Leyla Özkan2, Salih L . Turan1

1. Hacettepe University, Faculty of Education, Department of Biology 
Education, Ankara, Turkey, 2. Düzce University, Faculty of Forestry, 
Department of Wildlife Ecology and Management, Düzce, Turkey

The Spur-winged Lapwing Vanellus spinosus is currently not 
considered to be under threat of extinction . Studies related 
to the Lapwing species (Vanellus sp .) showed that the species 
are threatening by human activity, depending on the land 
use . The present study aimed to investigate the anthropo-
genic pressure on the Spur-winged Lapwing population 
in Boğazkent–Antalya where the biggest known breeding 
propulation in country is found . In this study, population was 

monitored in 2010, 2011, 2012, 2015 and 2016 . The breed-
ing parameters were recorded and landscape changes were 
determined . Also, the residual polychlorobiphenly (PCBs) 
and organochlorine (OCPs) pesticides as persistent organo-
chlorine contaminants (POPs) on the tissue of species were 
analysed to determine effects of agricultural activity . The 
Boğazkent population consists of approximately 56 breeding 
pairs . The results showed that the fledgling surviving success 
were decreasing from 44 .2% to 37 .4%, while the hatchling 
and clutch size did not change within the study period . Total 
PCBs and OCPs were found 54 .55±16 .07 ng/g and 520 .14 
ng/g at mean levels from all samples, respectively . The 
decreasing fledgling success were negatively correlated with 
the increasing land use and POPs residues (p < 0 .05) . The 
breeding area will need to be protected to prevent extinction 
of the population . The other population in the country will 
be investigated to create a protection plan for the species . 
The study results reflect the status of other Lapwing species 
in neighbouring countries such as Greece and Ukraine .

P04.003
Contaminants of emerging concern: assessing their 
impact on tree swallows, a model avian species

Christine M . Custer1, Thomas W . Custer1, Paul M . Dummer1, 
Marc Mills2

1. USGS, La Crosse, WI, USA, 2. US EPA, Cincinnati, OH, USA

Thousands of chemicals are entering the environment each 
year overwhelming the ability of regulatory and manage-
ment agencies to identify, understand, and manage any pos-
sible adverse effects . Tree swallows (Tachycineta bicolor), an 
avian aquatic insectivore, has been used in Canada and the 
U .S . to understand contaminant exposure and effects . This 
species closely tracks, and can react to, bioavailable sediment 
contaminants . Because of their natural history characteristics, 
many bioindicators of contaminant exposure have been, 
and are being, developed to use with this species . A suite of 
contaminants of emerging concern (CECs), as well as legacy 
contaminants, were assessed in the Maumee River region 
of Ohio and included new pesticides, pharmaceuticals and 
personal care products (PPCPs) along with the little studied 
polycyclic aromatic hydrocarbons (PAHs) . Simultaneously, a 
suite of bioindicator analyses, such as EROD, oxidative stress 
measures, and genetic damage along with both transcrip-
tomic and metabolomic profiles were measured . Only 8 of 
141 PPCP were detected in swallow liver tissue . Only 19 of 
141 were detected in sediment samples . Some of these CECs 
were only detected in sediments, others only in bird tissues, 
and some in both matrices . Multivariate analyses of 192 
metabolites indicated that the GSH oxidative stress pathway 
and the SM (OH) C22:2 pathway differed among sites in the 
river basin . A combination of these techniques offers prom-
ised to understand whether, and how severe, effects may be 
from these newly emerging contaminants .
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P04.004
Seabird eggs as a higher trophic level indicator of 
contaminants in Irish marine waters

Andrew Power1, Philip White1, Simon Berrow1, Brendan 
McHugh2, Stephen Newton3, Sinead Murphy1, Evin 
McGovern2, Ian O’Connor1

1. Marine and Freshwater Research Centre, Galway-Mayo Institute of 
Technology, Galway, Ireland, 2. Marine Institute, Oranmore, Ireland, 3. 
BirdWatch Ireland, Kilcoole, Ireland

Persistent organic pollutants (POPs) cause endocrine dys-
function, mutagenesis, or reproductive and behavioural 
disturbances in biota . Many of these contaminants bio-
accumulate within organisms and bio-magnify within food 
webs with subsequent consequences for higher trophic level 
predators . Seabirds are integral, conspicuous and long lived 
components of the marine environment and have been used 
as sentinel species and ecosystem indicators . Seabird eggs 
are one of the most ideal matrices for contaminant mon-
itoring . We describe a pilot study to assess the feasibility of 
using seabird eggs as a long-term POP indicator for the Irish 
marine environment . Access to colonies, licencing, impact 
of sampling, intra-clutch variability and variability between 
individuals, species and sites were identified as important 
factors to determine the feasibility of a monitoring scheme . 
Non-destructive sampling techniques such as analysis of 
feathers and preen oil from adult birds is also being investi-
gated . Three species were selected for this study; Common 
Tern Sterna hirundo, Northern Gannet Morus bassanus and 
Common Murre Uria aalge . All three species have breeding 
colonies throughout temperate and subarctic regions of Eur-
ope and North America while the Common Tern and Murre 
also breed in Asia; thus allowing for comparisons between 
contaminant monitoring schemes in different countries . Sea-
bird eggs were collected in 2017 from three seabird colonies . 
Eggs will be tested for the presence of legacy and emergent 
POPs, heavy metals and mercury . Preliminary results indicate 
elevated levels of PCBs (Polychlorinated Biphenyls) in eggs 
collected .

P04.005
Different prevalence of haemosporidians in sedentary 
and migratory birds from the Iberian Peninsula

Maria A . Rojo1, Maria A . Hernandez2, Patricia Casanueva1

1. European University Miguel de Cervantes, Valladolid, Spain, 2. Uni-
versity of Navarra, Navarra, Spain

In birds, avian haemosporidians (genera Haemoproteus, Plas-
modium and Leucocytozoon) are vector-transmitted blood 
parasites . They complete their cycle through dipteran vec-
tors . The effects on bird health have important consequences 
for conservation . We analysed haemosporidian prevalence in 
two sedentary species (Southern Grey Shrike Lanius me-
ridionalis, White-throated Dipper Cinclus cinclus) and three 
migratory species (Reed Warbler Acrocephalus scirpaceus, 
Sedge Warbler Acrocephalus shoenobaenus and Bluethroat 
Cyanecula svecica) in the Iberian Peninsula from 2003-2009 . 

Using a nested PCR assay, a fragment of the cytochrome b 
gene was amplified from blood samples . The percentage 
of infected birds varied between migratory species (84 .6% 
in Reed Warblers, 71 .8% in Sedge Warblers and 59 .0% in 
Bluethroats) and sedentary species (65 .4% in adult shrikes 
and 46 .7% in dippers) . Nestlings of shrikes showed a different 
percentage of infected birds in three areas of Spain: northern 
(5 .0%), central (28 .0%) and southern (8 .2%) . Haemoproteus 
was the most abundant parasite recorded in this study . 
Leucocytozoon prevalence seems to be related to high and 
medium latitudes at the breeding season, and Plasmodium 
has a smaller prevalence in all five species . Infection trans-
mission in these passerines may relate to annual precipita-
tion and moderate temperature regimes . Some lineages of 
the three genera of parasites were found in different regions 
and different hosts .

P04.006
Benefits of an anti-parasite treatment are influenced by 
within-brood size variation in Tree Swallows (Tachycineta 
bicolor)

Ilsa A . Griebel, Russell D . Dawson
University of Northern British Columbia, Prince George, BC, Canada

Individuals can differ in their susceptibility to parasites . 
Young, nest-bound birds are exposed to a diversity of nest-
dwelling ectoparasites that typically feed on their blood . 
Within broods, hatching asynchrony creates size hierarch-
ies that result in morphological and physiological variation 
among nest mates, and susceptibility to parasites also may 
vary predictably with this size hierarchy . Our objective was 
to use a broad spectrum, anti-parasite drug, ivermectin 
(IVM), to treat individual nestling Tree Swallows (Tachycineta 
bicolor) and assess how nestling susceptibility to parasites 
varied both within and among broods . Broods were either 
assigned as IVM broods, where half of the nestlings received 
IVM injections and half received control injections of sesame 
oil, or control broods, where all nestlings received oil injec-
tions . We found that the IVM treatment reduced parasite 
loads for broods as a whole, thereby benefiting all nestlings 
in IVM broods, both morphologically and physiologically . 
Variation in size within broods, however, influenced some 
results; mass near to fledging increased with the relative 
brood asynchrony, but only under higher parasite loads 
(i .e ., control broods, not IVM broods), and the chance of an 
individual fledging increased with its relative within-brood 
size, but only under lower parasite loads (i .e ., IVM broods, not 
control broods) . By experimentally manipulating nestling 
susceptibility to parasites, we have demonstrated variation in 
nestling response to an anti-parasite treatment both within 
and among broods, and future studies should investigate the 
underlying mechanism for why certain nestlings along the 
brood size hierarchy are more susceptible to parasites .
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P04.007
Effects of habitat suitability for vectors, environmental 
factors and host characteristics on the diversity and 
prevalence of haemosporidians in waterbirds

Sílvia N . Del Lama1, Angela T . Fushita2, Gustavo A . Lacôrte3, 
Pamela Carla P . de Assis1, Samira Chahad-Ehlers1

1. Universidade Federal de São Carlos, São Carlos, SP, Brazil, 2. Centro 
de Engenharia, Modelagem e Ciências Aplicadas Universidade Federal 
do ABC,, Santo André, SP, Brazil, 3. Laboratório Biologia Molecular, 
Instituto Federal de Minas Gerais, Bambuí, MG, Brazil

Many questions remain unanswered regarding how vec-
tors, landscape, and host characteristics affect the diversity 
and prevalence of haemosposridians in birds . We identified 
haemosporidians in three waterbird species in wetlands 
located in a 30˚ latitudinal range and made differential infer-
ences with regard to the effects of the environmental and 
host characteristics . The effect of the abundance of vectors 
on the spatial distribution of haemosporidians was evaluated 
using a map created with the probability of the occurrence of 
avian haemosporidian vectors employing maximum entropy 
modelling based on references addressing vectors known 
to be haemosporidian transmitters in Brazil . The prevalence 
and diversity index of haemosporidians were determined in 
the great egret (Ardea alba) (129), roseate spoonbill (Platalea 
ajaja) (180) and wood stork (Mycteria americana) (199) . The 
similar habitat suitability for vectors in three wetlands agrees 
with the pattern of haemosporidian diversity determined 
for waterbird populations and did not explain differences 
found in prevalence . The higher prevalence of Plasmodium 
in the roseate spoonbill in the central western population 
compared to the northern population was discussed as 
result of host-host interactions in the Pantanal region, where 
migratory birds meet regularly . The higher prevalence in 
the roseate spoonbill (74%) than rates found in the great 
egret (21%) and wood stork (11%), in the same wetland, was 
interpreted as a result of host characteristics . We report the 
first record of Plasmodium in the family Threskiornithidae 
and propose a new indirect approach to infer with regard to 
the effect of vector abundance in the transmission of avian 
parasites .

P04.008
Experimental increase of nest temperature affects 
negatively to nest-dwelling ectoparasites of blue tits 
(Cyanistes caeruleus)

Santiago Merino1, Francisco Castaño1, Marco Lozano1, Javier 
Martínez2

1. Museo Nacional de Ciencias Naturales-CSIC, Madrid, Spain, 2. De-
partamento de Parasitología, Universidad de Alcalá, Alcalá de Henares, 
Spain

We experimentally tested the hypothesis that an increase 
in few degrees of temperature by climate change could 
increase parasite populations of birds . An experimental 
increase of temperature inside nest-boxes occupied by blue 
tits (Cyanistes caeruleus) during the breeding season was 
performed by using heat mats located under nest material . 

This procedure increased the temperature 3˚C on average 
and reduced the relative humidity about five units . The effect 
of these changes in the nest on parasitic abundance (i .e ., 
nest-dwelling ectoparasites, blood-sucking flying insects and 
hemoparasites) and host condition (i .e ., nestlings and adults) 
was checked . The abundance of mites (Dermanyssus gallin-
oides) and blowfly pupae (Protocalliphora azurea) was signifi-
cantly reduced in heated nest-boxes as compared to control 
ones . In addition, a not significant lower prevalence of flea 
larvae (Ceratophyllus gallinae) was also found in heated nests . 
However, hemoparasite infection of adult blue tits and the 
condition of adult and nestling blue tits were not affected by 
the treatment . Heat treatment, probably by reduction in rela-
tive humidity, negatively affects nest-dwelling ectoparasites 
but could also affect to nestlings and therefore a net positive 
effect of ectoparasite reduction on them was not detected .

P04.009
Phylogenetically informed analysis predicts vulnerability 
of seabird species to plastic ingestion

Stephanie Avery-Gomm1, Steve Portugal2, Alexander L . 
Bond3, Jennifer F . Provencher5, Stephanie B . Borrelle4, Jennifer 
L . Lavers6, Craig R . White7

1. University of Queensland, St. Lucia, QLD, Australia, 2. School of Bio-
logical Sciences, Royal Holloway University of London, Egham, United 
Kingdom, 3. Bird Group, Department of Life Sciences, The Natural 
History Museum, Hertfordshire, United Kingdom, 4. Institute for Ap-
plied Ecology New Zealand, School of Science, Auckland University of 
Technology, Aukland, New Zealand, 5. Department of Biology, Acadia 
University, Acadia University, Wolfville, NS, Canada, 6. Institute for Mar-
ine and Antarctic Studies, University of Tasmania, Battery Point, TAS, 
Australia, 7. Centre for Geometric Biology, School of Biological Sciences, 
Monash University, Clayton, VIC, Australia

Plastic is a persistent pollutant in aquatic environments . 
Seabirds are among the most broadly documented marine 
animals to ingest plastic, with unknown implications for indi-
vidual and population health . Understanding which species 
are susceptible to plastic ingestion may help to inform policy 
and direct wildlife conservation efforts . This requires an 
understanding of the factors that influence plastic ingestion 
by seabirds . The consensus is that certain seabird groups are 
more vulnerable than others, and a suite of traits have been 
used to describe observed trends . Primarily, foraging strategy 
and diet are suggested as reasons why some species ingest 
more plastic than others . Our objective was to elucidate the 
factors that explain a species’ vulnerability to plastic inges-
tion by using existing empirical evidence to predict which 
species are likely to ingest plastics but for which there is little 
or no data . Using a phylogenetically informed analysis, we 
assessed whether diet, foraging strategy, diurnal activity, 
or dimethyl sulfide-sensitivity could be used to predict (i) 
whether a species has been documented to ingest plastic, or 
(ii) how much plastic that species ingested . A better under-
standing of the factors that predict plastic ingestion will sup-
port future efforts to identify vulnerable species .
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P04.010
A conspicuous absence of haemosporidian parasites in 
grassland songbirds

Paulson Des Brisay, Chelsea Enslow, Nicola Koper
University of Manitoba, Winnipeg, MB, Canada

Grassland songbird populations are declining severely in the 
North American Great Plains, yet the extent to which avian 
blood parasites may be contributing to these declines is 
unknown . Our goal was to document rates of haemosporid-
ian parasitism rates in two grassland songbirds in Alberta, 
Canada, using a nested PCR protocol . We screened 103 
Chestnut-collared Longspur (Calcarius ornatus) and 69 Savan-
nah Sparrow (Passerculus sandwichensis) for two genera of 
haemosporidian parasites (Haemoproteus and Plasmodium) 
and detected zero infections . To confirm that our methods 
did not lead to this result, we collected samples from an addi-
tional 22 Swamp Sparrows (Melospiza georgiana) in Manitoba 
and found haemosporidian parasites in five, demonstrating 
that our methods can detect blood parasites when they are 
present . This helps us fill a large geographic gap in avian 
parasite ecology . No previous studies have documented a 
lack of blood parasites in grassland songbirds, either because 
researchers have not sampled grassland songbirds before, 
or as a result of publication bias against null results . The 
absence of blood parasites in these species could be due to 
high susceptibility to infections (high mortality when they 
occur) or a current absence of vectors due to the dry environ-
ment . As climate change shifts vector ranges, naive popula-
tions of grassland songbirds may suffer disproportionately 
from increased vector contact .

P04.011
Seasonal and elevational differences in prevalence of 
vectors and pathogens associated with a sedentary 
population of dark-eyed juncos

Katie Talbott, Ellen Ketterson
Indiana University, Bloomington, IN, USA

Invertebrate ectoparasites, and their associated pathogens, 
have the potential to affect a host population’s evolution-
ary trajectory . As distributions of invertebrate vectors shift 
in response to climate change, the selective pressures they 
pose are also expected to shift; specifically, invertebrate 
populations are predicted to spread to higher elevations 
on mountain landscapes . The dark-eyed junco (Junco 
hyemalis) is generally migratory, but some sedentary popula-
tions occur at higher elevations . To better understand the 
selective pressures of ectoparasites and their associated 
pathogens on a non-migratory junco population in the 
Appalachian Mountains, in Virginia, USA, we are surveying 
potential vectors (mosquitoes, blackflies, hippoboscid flies, 
and ticks) and their associated pathogens along elevational 
and seasonal clines . By collecting ectoparasites and blood 
samples it is possible to detect the presence of the malaria-
causing parasites Haemoproteus and Leukocytozoon, and the 
bacterium causing Lyme disease, Borrelia burgdorferi . Such 

data allow identification of competent vector species for 
each pathogen, characterization of seasonal and elevational 
trends in vector abundance and diversity, and determination 
of whether these trends are predictive of infection patterns 
in juncos . Results from this observational study will inform 
previous studies of historical shifts in infection prevalence in 
this population, as well as potential future impacts of climate 
change on vector and host distribution . 

P04.012
Using raptors as sentinel species to monitor 
environmental contamination in South Africa

Kailen Padayachee1, Arjun Amar1, Chevonne Reynolds2

1. FitzPatrick Institute of African Ornithology, University of Cape Town, 
Cape Town, South Africa, 2. School of Animal, Plant and Environmental 
Science, University of the Witwatersrand, Johannesburg, South Africa

Biomonitoring of predatory species can serve as an effective 
early warning tool for environmental health, which in turn 
can be used to indicate potential threats to both ecosystems 
as well as human health and wellbeing . This is particularly 
valuable when monitoring environmental pollutants in eco-
systems subjected to significant human modification, such 
as urban, agricultural and mining areas . Urban ecosystems 
are of particular interest in this study, as this land-use area 
is synonymous with human modification and because of its 
associated wide variety of environmental contaminants . This 
study intends to use resident raptors utilising a variety of 
land-use types in South Africa, to assess the ability of raptors 
to be employed as indicators of environmental contamina-
tion . The study also aims to identify which raptor species are 
better indicators for different pollutants . Various tissues will 
be sampled from a variety of raptor species from varying 
sources, including live and dead birds from the wild as well 
as rehabilitation centres . Samples will be tested for persistent 
organic pollutants (POP’s) such as organochlorine pesticides 
(DDT; DDE; DDD), industrial chemicals such as polybromin-
ated diphenyl ethers (PBDE) and polychlorinated biphenyls 
(PCB’s), heavy metals (HM), specifically lead (Pb), cadmium 
(Cd) and mercury (Hg), and anti-coagulant rodenticides 
(AR’s), both first and second generation . All these contamin-
ants are known to migrate up the food chain, and as long 
lived, apex predators, raptors are particularly susceptible to 
contamination accumulation, and therefore are expected to 
be suitable sentinel or bioindicator species .

P04.013
Parrots in peril: Beak and Feather Disease Virus in wild 
Australian psittacines

Johanne M . Martens1, Helena S . Stokes1, Mathew L . Berg1, Ken 
Walder1, Shane Raidal2, Michael Magrath3, Andy T . Bennett1

1. Deakin University, Waurn Ponds, VIC, Australia, 2. Charles Sturt 
University, Wagga Wagga, NSW, Australia, 3. Zoos Victoria, Melbourne, 
VIC, Australia

Infectious diseases are of major ecological concern, because 
they can have profound effects on host reproduction and 



27th International Ornithological Congress, Vancouver, 2018 Poster Abstracts

244

survival, resulting in severe population declines . Beak and 
Feather Disease Virus (BFDV) affects parrots world-wide and 
is listed as a “key threatening process to biodiversity” by the 
Australian Government . It causes chronic and often fatal dis-
ease and has severely impacted the conservation of endan-
gered species . Data on BFDV prevalence, transmission path-
ways and fitness effects in wild populations are scarce, but 
vital to understand how the virus impacts host populations 
and what can be done to reduce these impacts . We there-
fore aim to determine fitness effects of infection in breeding 
parrots, and study seasonal and interspecies variation of 
BFDV prevalence to determine high-risk times for pathogen 
transmission and define prevalence in potential reservoir 
hosts . Augmenting a decade-long study, we collected blood 
samples from 99 adult breeding Crimson Rosellas (Platycer-
cus elegans) and their nestlings over two breeding seasons . 
We also trapped and sampled from three other abundant 
psittacines, Galahs (Eolophus roseicapillus), Sulphur-crested 
Cockatoos (Cacatua galerita) and Eastern Rosellas (Platycer-
cus eximius), and we continued to trap P. elegans outside the 
breeding season . BFDV infection was determined using real-
time PCR . BFDV prevalence is lower in breeding birds than in 
non-breeding birds, indicating a possible negative impact of 
infection on reproductive success . The results of this study 
will give new insights into prevalence, transmission dynam-
ics and fitness costs of infection in the wild . Our findings can 
improve wildlife disease management and conservation of 
wild psittacines around the globe .

P04.014
Growing old in the tropics: innate immunity and 
telomeres in purple-crowned fairy-wrens

Michael J . Roast1, Anne E . Aulsebrook2, Justin R . Eastwood1, 
Marie Fan1, Nataly Hidalgo Aranzamendi1, Niki Teunissen1, 
Simon Verhulst3, Anne Peters1

1. Monash University, Melbourne, VIC, Australia, 2. University of Mel-
bourne, Melbourne, VIC, Australia, 3. Groningen Institute for Evolution-
ary Life Sciences, University of Groningen, Groningen, Netherlands

Tropical species are typically found to exhibit a slower pace-
of- life syndrome, investing more in longevity with many, 
smaller reproductive attempts rather than investing heavily 
in one or a few intense breeding attempts over a shorter 
lifetime . Our study species, the purple-crowned fairy- wren 
Malurus coronatus, is a co-operatively breeding species na-
tive to rivers of the tropical savannah regions of northern 
Australia, and has an estimated maximum lifespan of 14 
years in the wild – a relatively long-lived passerine species 
with a slower pace-of- life . In a wild-population, we repeat-
edly sampled individuals (1171 captures of n=535 individ-
uals, of which 288 with repeated samples) over 5 years, and 
quantified measures of self-maintenance (constitutive innate 
immune indices and relative telomere length) . We assessed 
how these traits changed with age using a within-subject 
centering approach . We present our results here and discuss 
how levels of self-maintenance change in relation to key 

life events such as dispersal, and acquisition of a dominant 
breeding position .

P04.015
Positive selection and convergent evolution shape 
molecular phenotypic traits of innate immunity receptors 
in tits (Paridae)

Martin Tesicky1, Hana Velova1, Marian Novotny2, Jakub 
Kreisinger3, 1, Michal Vinkler1

1. Charles University, Faculty of Science, Department of Zoology, 
Prague, Czech Republic, 2. Charles University, Faculty of Science, 
Department of Cell Biology, Prague, Czech Republic, 3. Institute of Ver-
tebrate Biology, The Czech Academy of Sciences, Brno, Czech Republic

Under convergence, non-related organisms evolve function-
ally related traits in response to similar selective pressures . 
However, little is currently known about the molecular basis 
of host convergent adaptations at host-parasite interface . In 
our study, we investigate convergence at molecular pheno-
typic level in tit Toll-like receptors (TLRs), i .e . receptors that 
recognize pathogenic structures the first and trigger early 
danger signals initiating immune response . Using MiSeq 
platform for amplicon sequencing, we first described genetic 
variation in functionally relevant regions of bacteria-sensing 
TLR4 and TLR5 in 29 species belonging to the tit family 
(Paridae) . Out of the nine and twenty-nine positively selected 
sites in TLR4 and TLR5, respectively, four and eight evolved 
in convergent manner, being surface-accessible and were 
located in the close topological proximity to the predicted 
functional sites . Furthermore, three N-glycosylation sites 
evolved also under convergence as documented by the 
repeated gain and loss of the N-glycosylation motifs . The 
mismatch between surface charge distribution in TLR4 and 
TLR5 and phylogeny indicates convergence in molecular 
phenotypes . We did not find any clear explanation for the 
observed molecular convergence using selected ecological 
traits . Our methodological approach for testing molecular 
convergence can be broadly applied for testing any protein-
coding molecular data with minimising the risk of false posi-
tive results .

P04.016
Sources of variation in mercury levels in Arctic-breeding 
shorebirds

Katelyn M . Luff1, Kirsty E . Gurney1, 2

1. University of Saskatchewan, Saskatoon, SK, Canada, 2. Environment 
and Climate Change Canada, Saskatoon, SK, Canada

Atmospheric mercury is deposited in Arctic systems through 
long-range transport and can accumulate in wetlands during 
spring thaw . Arctic-nesting shorebirds that forage in wet 
areas can thus be exposed to mercury during the breeding 
season . In particular, because significant amounts of mercury 
may be released from melting snow, birds that breed during 
the period of snow melt may face increasing risk of mercury 
exposure, relative to birds that initiate nests after the snow 
has melted . To our knowledge, however, the relationship 
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between timing of breeding and mercury levels has not been 
evaluated . To test the ‘early birds’ hypothesis and investigate 
the extent to which clutch initiation date (CID) influences 
the total mercury levels found of two northern-breeding 
shorebird species - Semipalmated Sandpiper (Calidris pusilla) 
and Semipalmated Plover (Charadrius semipalmatus) - we 
collected eggs and blood from nest-trapped birds over two 
years at a site in the central Canadian low Arctic and ana-
lyzed these tissues for total mercury content . Mercury was 
detected in all samples, with egg values ranging from 0 .072 
ug/g (wet weight) to 0 .522 ug/g (wet weight) . Consistent 
with possible role for reproductive timing in exposure to 
contaminants, sandpiper eggs from clutches initiated before 
snow melt was complete had significantly higher mercury 
levels than eggs from nests with later CIDs . Our results sug-
gest that contrasting avian life history strategies can have 
toxicological impacts that warrant further consideration . 

P04.017
Why can’t we be friends? Investigating avian disease 
transmission between pasture-raised poultry and wild 
birds

Kevin Cornell, Amanda B . Edworthy, Jeb B . Owen, William B . 
Snyder
Washington State University, Pullman, WA, USA

Integration of livestock into agricultural ecosystems creates 
new benefits and challenges for co-management of avian 
conservation and sustainable agriculture . Outdoor poultry 
flocks are becoming increasingly common in organic farm-
ing systems . However, poultry flocks may be reservoirs for 
infectious organisms transmitted between wild birds and 
poultry, and the extent of this transmission is uncertain . To 
address these questions we observed interactions between 
wild birds and poultry, and tested poultry flocks for enteric 
parasites and pathogens . We also tested wild birds for blood 
and ectoparasites at sites with and without outdoor poultry . 
Data were collected at 60 farms total in California, Oregon, 
Washington, and Idaho in 2016 and 2017 . We found that 
ten species of wild birds accounted for over 95% of the 
interactions with chickens and poultry pastures, indicating 
a potentially higher risk for these species acting a reservoir 
for avian disease . Coccidiosis was present in 13 out of 15 
poultry farms sampled for live infectious organisms, and all 
flocks sampled contained either Coccidiosis, Ascaridia spp ., 
or Campylobacter spp ., regardless of biosecurity (e .g ., wild 
bird deterrence measures) . On 45 organic vegetable farms, 
wild birds captured at hen houses versus those captured in 
vegetable-producing areas of the farms, or vegetable-only 
farms, did not differ in either ectoparasites or blood parasites, 
suggesting that poultry flocks may not be major hubs for 
avian disease transmission among wild birds . These results 
highlight the need for an ecological framework of avian 
disease transmission in organic and outdoor poultry farming 
systems .

P04.019
Characterization of the Microbiome of Parasitic Louse 
Flies on Migrating Raptors

Rebecca A . McCabe1, Kayli L . Thomas2, Joseph P . Receveur3, M . 
E . Benbow3, Jennifer L . Pechal3, John R . Wallace2

1. McGill University, Ste Anne-de-Bellevue, QC, Canada, 2. Millersville 
University, Millersville, PA, USA, 3. Michigan State University, Lansing, 
MI, USA

Louse flies (Diptera: Hippoboscidae) are obligate ectopara-
sites that often cause behavioral, pathogenic and evolution-
ary effects on their hosts . Interactions between ectoparasites 
and avian hosts, especially migrating taxa, may influence 
avian pathogen spread in tropical and temperate ecosystems 
and affect long-term survival, fitness and reproductive suc-
cess . Our objectives were to: 1) characterize the abundance 
of Icosta americana louse flies on migrating raptors over time, 
and 2) examine the microbial communities found within 
blood feeding louse flies to provide baseline information on 
the possible movement and dispersal of avian pathogens 
via migrating ectoparasites . Surveys for louse flies occurred 
during fall migration (2015- 2016) at a banding station in 
Pennsylvania, USA, where flies were collected off of eight 
species: Bald Eagle (Haliaeetus leucocephalus), Broad-winged 
Hawk (Buteo platypterus), Cooper’s Hawk (Accipiter cooperii), 
Northern Goshawk (Accipiter gentilis), Northern Harrier (Circus 
cyaneus), Red-shouldered Hawk (Buteo lineatus), Red-tailed 
Hawk (Buteo jamaicensis), and Sharp-shinned Hawk (Accipiter 
striatus) . Amplicon-based high throughput sequencing of 
bacterial communities from louse fly samples (x̅= 2 louse 
flies/bird) was used in addition to QIIME software for deter-
mining the abundance of occurring taxa . After the removal of 
Enterobacteriaceae, Firmicutes and Proteobacteria com-
prised over 80% of the bacterial phyla within I. americana for 
all raptor species . Firmicutes, Proteobacteria, and Cyanobac-
teria detected within louse fly microbiomes include genera 
that act as causative agents of common avian pathogens . 
The association between louse flies and their microbiomes 
may elucidate useful information for the conservation of mi-
grating raptors and the direct effects from ectoparasite loads 
to their avian hosts . 

P04.020
Frequency of ticks in 45 bird species on the Swedish west 
coast

Gunnar Andersson1, Tomas Bergström2, Aimon Niklasson3, 
Gunnar Selstam1, 4, Peter Wilhelmsson5

1. Grosshamn Bird Station, Hunnebostrand, Sweden, 2. Institute of 
Biomedicine at Sahlgrenska Academy at University of Gothenburg, 
Göteborg, Sweden, 3. Pediatric Growth Research Center, Sahlgrenska 
Academy at University of Gothenburg, Göteborg, Sweden, 4. Dept of 
Agricultural Research in Northern Sweden, Swedish University of Agri-
cultural Sciences, Umeå, Sweden, 5. Dep. of Clinical and Experimental 
Medicine, Linköping University, Linköping, Sweden

The interest in the ecology of ticks has increased with discov-
eries that they carry ever more contagious bacteria, virus and 
parasites . Birds may spread such agents and we therefore 
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estimated the number of ticks on birds . We picked ticks from 
45 different species caught for banding in a coastal area in 
west Sweden in grasslands maintained by cattle, interwoven 
with shrubs and small trees . All birds were caught between 
May 1 and August 31, 2015-2017 . Three-thousand birds were 
checked for ticks . The highest number of ticks was found 
in July . Ten birds were examined carefully for ticks over the 
entire body; all ticks were found in the head region . Ticks 
preferred first, the area around the eyes, followed by the 
posterior mouth, and then the skull . The fewest ticks were 
found around the ear . A total of 1550 ticks were found in 
615 birds . The maximum number of ticks on a bird was 60 . 
Birds could be divided into four groups: Ground-living birds 
in bushy areas (e .g . common blackbird (Turdus merula) with 
an average of 11 ticks per bird); Birds in shrubs (e .g . yellow-
hammer (Emberiza citrinella) with an average of 2 ticks per 
bird); Songbirds living in trees (e .g . willow warbler (Phyllosco-
pus trochilus) with an average of 0 .5 ticks per bird) and Aerial 
and tree-top birds (e .g . barn swallow (Hirundo rustica) with an 
average of 0 .05 ticks per bird) . Thus, we concluded that birds 
have different suceptibility to tick infections, based on their 
habitat affinities .

P04.021
Seaside Sparrow oil exposure following the 2010 
Deepwater Horizon spill

Anna Perez-Umphrey1, Christine M . Burgeon Burns1, Philip C . 
Stouffer1, Stefan Woltmann2, Sabrina S . Taylor1

1. Louisiana State University, Baton Rouge, LA, USA, 2. Austin Peay State 
University, Clarksville, TN, USA

The Seaside Sparrow (Ammodramus maritimus) is an abun-
dant and permanent resident of coastal salt marshes im-
pacted by the 2010 BP Deepwater Horizon (DWH) oil spill in 
the Gulf of Mexico . We evaluated whether Seaside Sparrows 
were exposed and responded to oil residues in the years fol-
lowing the DWH . To do this, we collected Seaside Sparrows 
from oiled and unoiled sites in Louisiana from 2011 to 2014 . 
Liver tissues were used to quantify the expression of CYP1A, 
a gene involved in the metabolism of polycyclic aromatic 
hydrocarbons (PAHs), which is one of the most persistent and 
toxic components of crude oil . Sediment samples were also 
collected from the same marshes for a total concentration 
analysis of PAHs to serve as an environmental comparison 
to the gene expression data . In 2011, CYP1A expression was 
markedly higher in birds from oiled sites, but differences had 
disappeared by the following year . In 2013, CYP1A expres-
sion was elevated again, this time at all site types . The PAH 
concentrations in sediment samples exhibited a similar pat-
tern to the CYP1A data, supporting the link between marsh 
PAHs and bird CYP1A expression . The rise in CYP1A expres-
sion and PAHs in 2013 was possibly due to Hurricane Isaac, 
which may have resuspended and redistributed oil buried in 
marsh sediment . These results indicate that contamination 
from marine oil spills can immediately extend to terrestrial 
ecosystems, and that weather events or other factors may 

influence subsequent spatial and temporal oil exposure for 
several additional years .

P04.022
Avian sentinels in toxicology - evaluating contaminant 
exposure in the context of varying life histories

Kirsty E . Gurney1, 2, Ray T . Alisauskas1, 2, Dana K . Kellett1, 2, 
Katelyn M . Luff2

1. Environment and Climate Change Canada, Saskatoon, SK, Canada, 
2. Department of Biology, University of Saskatchewan, Saskatoon, SK, 
Canada

Avian fauna are conspicuous and socially-valued compon-
ents of biodiversity and in many ecosystems are upper 
trophic level consumers . Measures of avian health, particu-
larly contaminant burdens, are thus commonly used prox-
ies for the overall health of a given ecosystem in the face of 
environmental change . Although this approach facilitates 
key linkages between ornithological science and conserva-
tion, from a toxicological perspective, its utility is dependent 
on many factors, including the life history strategies of the 
species being considered . Specifically, because birds are 
highly mobile and use multiple habitats throughout the year, 
contaminants measured in the eggs of Arctic-nesting species 
may be a consequence of exposure outside of the Arctic, 
but this hypothesis has rarely been tested . In this study, to 
evaluate the extent to which birds are effective sentinels of 
pollution in northern locations, we collected eggs at a low 
Arctic site and compared contaminant levels across species 
with a range of diets, reproductive strategies, and wintering 
ranges . Preliminary results suggest that, at this site, levels 
of contaminants measured in the eggs of small-bodied, 
long-distance migrants - Arctic tern (Sterna paradisaea) and 
semipalmated sandpiper (Calidris pusilla) - are closely linked 
to local food webs . In order to provide new insights about 
ecosystem change, studies using avian sentinels to monitor 
contaminants should therefore clearly address the role of life 
histories in determining exposure .

P04.023
Contaminants as ecological tracers: does mercury load 
reflect foraging habits of a generalist seabird?

Corey Clatterbuck1, 2, Rebecca Lewison1, Rachael Orben3, Josh 
Ackerman4, Josh Ackerman5

1. San Diego State University, Biology Department, San Diego, CA, USA, 
2. University of California-Davis, Graduate Group in Ecology, Davis, CA, 
USA, 3. Oregon State University, Department of Fisheries and Wildlife 
& Hatfield Marine Science Center, Newport, OR, USA, 4. U.S. Geological 
Survey, Western Ecological Research Center, Dixon, CA, USA, 5. Univer-
sity of California Santa Barbara, Department of Ecology, Evolution, and 
Marine Biology, Santa Barbara, CA, USA, 6. San Jose State University, 
Department of Biological Sciences, San Jose, CA, USA

Mercury is a commonly monitored contaminant in seabirds 
because of its adverse impacts on avifaunal reproduc-
tion and survival, but is rarely used as an ecological tracer . 
Biogeochemical processes can alter mercury bioavailability 
at multiple spatial scales and habitats, resulting in complex 
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signatures among free-ranging animals . However, when 
combined with additional foraging data, mercury may be an 
ideal tracer to link contaminant load to exposure risk among 
colonies and associated foraging pathways or sites . Here, we 
pair blood mercury concentrations and GPS tracking data in 
breeding western gulls (Larus occidentalis, N=156) from five 
colonies in coastal California and Oregon, USA, to explore 
the extent to which blood mercury burdens reflect short-
term gull foraging spatial patterns . We analyzed tracks using 
multiple movement analyses, including trip-based metrics 
and mechanistic movement models to determine foraging 
locations at land and sea . We then compare individual and 
colony movement metrics to measured blood mercury 
values both within and among colonies . Our results connect 
mercury concentrations with marine and terrestrial foraging 
in gulls and provide insight into the foraging differences and 
differences in mercury exposure among breeding western 
gulls across their range .

P04.024
Anthropogenic debris ingested by Australian waterfowl 
in a Ramsar wetland in Tasmania

Angela M . Hansen1, Alexander L . Bond1, Andrew M . Fischer1, 
Eric J . Woehler2, Jennifer L . Lavers2

1. University of Tasmania, Launceston, TAS, Australia, 2. University of 
Tasmania, Hobart, TAS, Australia

Native waterfowl are essential components of healthy 
freshwater ecosystems and indicators of ecosystem health . 
Across the globe, wetlands are altered and degraded due to 
human activities, including pollution . Contamination from 
plastic and trace elements occurs in numerous wetlands . 
Worldwide, impacts of plastic pollution on waterfowl and 
their freshwater habitats are poorly documented, while trace 
element contamination is an ongoing problem that warrants 
close monitoring . This study 1) determines whether native 
Australian waterfowl species are ingesting anthropogenic 
debris such as plastic and metal shot, and 2) quantifies the 
scope and severity of plastic contamination in a key Tasman-
ian Ramsar wetland (Moulting Lagoon) . Birds were collected 
from recreational hunters in 2017 and 2018, and environ-
mental samples were taken from the wetland just prior to 
the 2018 hunting season . Gizzard contents, surface water, 
and benthic sediment samples were analyzed for plastic 
debris and spent metal shot (>200 μm) . To date, metal shot 
ingestion was found in seven of 170 birds (4 .1%), four were 
steel shot, and three were lead shot (the use of lead shot was 
banned in 2006 in public wetlands and on Crown Land in 
Tasmania) . Plastic fragments were found in three, and dyed 
fibres in 18 of the 24 surface water samples from Moulting 
Lagoon . Benthic sediment was also analyzed, and shoreline 
surveys conducted to identify types of macroplastic deb-
ris accumulating in the habitat . This study has produced 
baseline data for this important wetland in Tasmania, and 
furthered our understanding of the scope and severity of 
anthropogenic pollution in Tasmania .

P04.025
Plastics and other anthropogenic debris in freshwater 
birds from Canada

Erika R . Holland, Mark Mallory, Dave Shutler
Department of Biology, Acadia University, Wolfville, NS, Canada

Plastics in marine environments are a global environmental 
issue . Plastic ingestion is associated with a variety of dele-
terious health effects in marine wildlife, and is a focus of 
much international research and monitoring . However, little 
research has focused on ramifications of plastic debris for 
freshwater organisms, despite marine and freshwater en-
vironments often having comparable plastic concentrations . 
We quantified plastic and other anthropogenic debris in 350 
individuals of 17 freshwater and one marine bird species 
collected across Canada . We determined freshwater birds’ 
anthropogenic debris ingestion rates to be 11 .1% across all 
species studied . This work establishes that plastics and other 
anthropogenic debris are a genuine concern for manage-
ment of the health of freshwater ecosystems, and provides 
a baseline for the prevalence of plastic and other anthropo-
genic debris ingestion in freshwater birds in Canada, with 
relevance for many other locations .

P04.026
Contrasting sources and temporal trajectories of legacy 
and current use flame retardants in Herring Gull (Larus 
argentatus) eggs in the Laurentian Great Lakes

Shane R . de Solla1, De Silva O . Amila1, Robert J . Letcher2, Zhe 
Lu1, Guanyong Su3, Daryl J . McGoldrick1, Pamela A . Martin1

1. Environment and Climate Change Canada, Burlington, ON, Canada, 
2. Environment and Climate Change Canada, Ottawa, ON, Canada, 3. 
School of Environmental Science and Engineering, Nanjing University, 
Nanjing, China

Following the discovery of widespread adverse reproduct-
ive and developmental impairment in fish-eating colonial 
waterbirds nesting in the Canadian Great Lakes, Environment 
and Climate Change Canada started monitoring contamin-
ants in the Herring Gull (Larus argentatus) eggs in 1974 . Here 
we contrast the spatial and temporal trends of both legacy 
contaminants, some of which are flame retardant chemicals, 
such as Polychlorinated Biphenyls (PCBs) and Polychlorin-
ated Naphthalenes (PCNs), with flame retardants currently 
in production, such as organophosphate esters (OPEs) and 
Dechlorane Plus (DDC-CO) isomers . In general, the temporal 
trajectories of legacy compounds in gull eggs were consist-
ent with first order exponential declines . An exception were 
PCNs in gull eggs from colonies immediately downstream 
of the Detroit River, in which concentrations peaked again 
in the early 2000s . PCN concentrations appeared to have a 
temporary resurgence following dredging of sediment for 
remediation of contaminated within the Detroit River, the 
effect of which was detectable at least as far downstream 
as eastern Lake Ontario . Compared to legacy contamin-
ants, concentrations of DDC-CO have increased over time, 
whereas temporal trends of OPEs were inconsistent . Spatial 
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trends of all persistent contaminants (e .g . PCBs, PCNs and 
DCC-COs) appear to be associated primarily with industrial 
activity or nearby centers of human population . Conversely, 
OPE temporal trends in gull eggs were only weakly related to 
the trends seen in sediment, and body burdens appeared to 
be driven not by municipal density but instead are heavily in-
fluenced by metabolism in the maternal birds or by embryos .

P05: Foraging, Energetics and Nutrition

P05.001
In the absence of starvation and predation, chickadees 
still trade-off fat and lean reserves

Emily Cornelius Ruhs1, Fanny Hallot1, Oliver Love2, François 
Vézina1

1. Université du Quebéc á Rimouski, Rimouski, QC, Canada, 2. Univer-
sity of Windsor, Windsor, ON, Canada

Small bird species wintering in cold environments typically 
show daily and seasonal increases in body mass, mostly 
reflecting a variation in lipid reserves . The amount of body 
reserves carried by a wintering bird is thought to reflect a 
trade-off between the risk of starvation (more body reserves) 
and the risk of predation (less body reserves and improved 
maneuverability) . Therefore, in absence of those threats (i .e . 
captivity with ad-lib food) one would predict little variation 
in winter mass and fat stores as birds would be able to com-
pensate thermoregulation costs on cold days by eating more 
without having to maintain large reserves . We tested this 
hypothesis by measuring body mass and fat reserves (using 
quantitative magnetic resonance) biweekly in black-capped 
chickadees (Poecile atricapilus) kept in outdoor enclosures 
from December to May . Analyses showed that mean body 
mass remained relatively stable throughout winter, as ex-
pected . However, this mass stability was driven by a trade-off 
between fat and lean reserves, where birds with higher fat 
mass also had lower lean mass . Model selection revealed 
that birds had more fat but less lean mass on colder days . 
These results therefore suggest that, in absence of starva-
tion and predation threats, birds are nevertheless making 
an energetic management decision to invest more of their 
daily energy intake into their fat reserves, and less in their 
lean body mass, when thermoregulatory costs are high . The 
starvation-predation tradeoff underlying body mass varia-
tion in small wintering birds may therefore be more complex 
than originally expected .

P05.002
Coupling Thick-billed Murres acceleration with foraging 
behaviour

Émile Brisson-Curadeau, Kyle Elliott
McGill University, Montréal, QC, Canada

Seabirds have been proposed as effective indicators of chan-
ges in marine ecosystems . These marine predators already 

sample marine fauna through their diet, and could help us 
monitor the changes in Arctic food webs due to climate 
change . The Thick-billed Murre (Uria lomvia) is a generalist 
diving predator distibuted throughout Arctic regions . How-
ever, foraging behaviour of murres is difficult to assess; while 
technologies such as accelerometers could help us mon-
itor the seabird’s diet, no link between acceleration profile 
and foraging behaviour exists for the murre . To determine 
whether underwater acceleration patterns corresponded 
with foraging behaviour and prey capture events in Thick-
billed Murres, we deployed paired camera loggers and ac-
celerometers on breeding individuals on Coats Island, NU . We 
developed an algorithm that uses acceleration to detect prey 
capture events during the bottom phase and the ascending 
phase of the dives . Strong flapping masked prey captures 
during the descending phase, but only a small proportion 
of prey was captured during descent . Our algorithm allows 
for remote assessment of foraging behaviour in Thick-billed 
Murres based on acceleration, facilitating the adoption of 
this bird as an indicator species of changes in Arctic marine 
ecosystems .

P05.003
Biofilm Consumption and Variable Diet Composition of 
Western Sandpipers (Calidris mauri) during Migratory 
Stopover

Catherine B . Jardine1, Alexander L . Bond2, Peter J . Davidson1, 
Robert W . Butler1, Tomohiro Kuwae3

1. Bird Studies Canada, Delta, BC, Canada, 2. Royal Society for the Pro-
tection of Birds, Bedfordshire, United Kingdom, 3. Coastal and Estuarine 
Environment Research Group Port, Nagase, Japan

Many shorebird species undertake long distance migrations 
punctuated by brief stays at food-rich, estuarine stopover 
sites . Understanding use of these food resources helps guide 
conservation and responsible development decisions . We 
determined the extent and degree to which Western Sand-
pipers (Calidris mauri) utilize biofilm as a food resource across 
a large and variable stopover site . We investigated the spatial 
heterogeneity in diet composition, to determine whether 
shorebirds are consistently feeding on biofilm or whether 
diet varies between naturally delineated areas . We used 
stable isotope analysis to estimate that biofilm conserva-
tively comprised 22% to 53% of Western Sandpiper drop-
pings across all sampling sites, demonstrating its widespread 
importance as a dietary component . Prey composition dif-
fered significantly between areas within the stopover site . We 
discuss two non-mutually exclusive hypotheses to account 
for this variation: 1) that the population is operating under 
an ideal free distribution with biofilm as a preferred resource, 
and 2) that dietary preferences are “state-based” with differ-
ent gender and body condition sub-groups having variable 
dietary and foraging niches . Widespread biofilm consump-
tion and variable diet composition suggest: i) that manage-
ment decisions must consider and address potential impacts 
on the biofilm community across the entire stopover loca-
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tion, and ii) that habitat heterogeneity may be an important 
component of high quality stopover sites .

P05.004
Extreme climate events induce foraging behavioural 
changes and heat stress in wild zebra finches

Caterina Funghi1, 2, Luke S . McCowan1, Wiebke Schuett2, 
Simon C . Griffith1

1. Macquarie University, Sydney, NSW, Australia, 2. University of Ham-
burg, Hamburg, Germany

There is an increased interest in the effects of heat waves 
on animals, given the rapid increase in both frequency and 
intensity of periods of extreme heat . Such studies can help to 
understand how animals cope, and their potential resilience 
to the predicted future climate . Exposure to extreme temper-
ature can lead to lethal hyperthermia, when individuals are 
no longer able to maintain body temperature within optimal 
physiological parameters . At a critical temperature threshold 
many bird species rapidly adjust their behaviour, prioritising 
heat dissipation against other activities, such as foraging for 
themselves or their offspring . Few studies have investigated 
temporal foraging patterns at an individual level and at a 
fine time scale . In this study we monitored the individual 
foraging activity of wild zebra finches (Taeniopygia guttata), 
a species well adapted to arid conditions, in an Australian 
arid area during three heatwaves events . We found that in 
extreme temperature conditions (>36 .8˚C) the zebra finches 
drastically reduced their foraging activity (58% less active) 
and preferred to forage closer to a water dam (P<0 .001, N (no . 

ID) =81, N (date) =17) . We also suggest a temperature threshold 
at 35˚C that induced the increase of heat stress behaviour . 
Our results indicate that the zebra finches might not be able 
to successfully overcome frequent exposure to extreme tem-
perature, which affects their thermoregulation trade-off, with 
consequences on foraging activity .

P05.005
Insects in diets of adult sharp-tailed grouse in southern 
Alberta

Sejer D . Meyhoff, Scott Bazinet, Dan Johnson
University of Lethbridge, Lethbridge, AB, Canada

Diets of sharp-tailed grouse (Tympanuchus phasianellus 
jamesi) are known to consist mostly of vegetation, supple-
mented by insects at certain times of the year . Knowledge 
of the species, size, timing, motility, and densities of insects 
available for capture could be important in forecasting or 
interpreting growth and survival, with variability within 
seasons or year-to-year . However, precise information 
regarding utilization of insects and local adaptability of diet 
composition remain poorly understood, especially later 
in the season . We obtained crops from birds harvested by 
licensed hunting in upland fescue grassland, and separated, 
identified, and determined the proportions and relative 
abundances of food types captured by adult sharp-tailed 
grouse in southern Alberta . The research is part of a multi-

year, multi-site study of the relative importance of insects in 
the diet, combined with monitoring and forecasts of chan-
ges in the availability and abundance of grassland insects . 
Results showed that certain types of vegetation were over-
represented, and that grouse were quite adept at hunting for 
fescue-preferring grasshopper species like Dawson’s grass-
hopper (Melanoplus dawsoni) in the fall . Changes to climate, 
weather variability, and increasing pressure from agricultural 
development and pest control have profound effects on the 
distribution, abundance, and biodiversity of insect species in 
grassland landscapes . This study yields new local information 
regarding the role of certain insects, arachnids, and plant 
parts in the diet of sharp-tailed grouse . It also provides the 
foundation for parallel studies using stable isotope analysis 
of flight feathers to estimate insect utilization throughout the 
warm season in southern Alberta .

P05.006
Phenotypic flexibility in digestive tract morphology 
and function in a southern African passerine, the White-
browed Sparrow-Weaver (Plocepasser mahali)

Sekgwari M . Malematja1, Andrew E . McKechnie1, William H . 
Karasov2

1. University of Pretoria, Pretoria, South Africa, 2. University of Wiscon-
sin–Madison, Madison, WI, USA

Digestive system morphology and physiology varies among 
avian taxa . Moreover, gut form and function may also 
show substantial phenotypic flexibility within species . We 
examined phenotypic flexibility of digestive traits in White-
browed Sparrow-Weavers (Plocepasser mahali), a widespread 
southern African passerine in which the ratio of insects to 
plant matter consumed varies greatly among populations . 
We quantified phenotypic flexibility of digestive traits in a 
population of P. mahali from the Kalahari Desert . In the first 
phase of the work, we acclimated each of forty-five birds 
to one of three experimental diets (n=15 per diet): 100 % 
seed, 100 % insect or control (70% seed, 30% insects), while 
monitoring body mass . All three groups initially received the 
control diet, and thereafter were gradually acclimated to the 
respective experimental diets . For the second phase of the 
study, we euthanized the birds after an additional two weeks 
of acclimation to the 100 % seed or 100 % insect diet, and 
determined liver, pancreas and gizzard mass, and intestine 
mass and length . Diet emerged as a significant predictor of 
body mass, with birds acclimated to the seed-only diet losing 
mass but birds acclimated to the insect diet gaining mass . 
Of all the digestive organs we assessed, only liver mass and 
gizzard mass emerged as significantly different between 
the diet groups . Overall, these results suggest considerable 
phenotypic flexibility in a subset of digestive traits of P. ma-
hali, providing the capacity to maintain energy and nutrient 
balance despite variable diets . 
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P05.007
Chick provisioning and foraging hot spots in Herring 
Gulls (Larus smithsonianus)

Jenna Schlener1, Katherine Schlepr2, Brittany Slabach3

1. College of the Atlantic, Bar Harbor, ME, USA, 2. Florida Atlantic 
University, Boca Raton, FL, USA, 3. University of Kentucky, Lexington, KY, 
USA

Great Duck is an 89-hectare island in the Gulf of Maine and is 
one of the larger breeding gull colonies in the Northeastern 
United States . Gulls are notorious generalists and oppor-
tunistic feeders that utilize a broad range of prey types . In 
2016, we began tagging nesting adult gulls on Great Duck 
Island using Ecotone Harrier GPS tags which permitted us to 
identify foraging hot spots . The goals of this study were to 
identify foraging hot spots of tagged nesting adult Herring 
Gulls (Larus smithsonianus), identify what prey items the gulls 
were feeding their chicks, and to determine if prey choice 
changed throughout the chick cycle . Hot spots were identi-
fied through analysis of results from tagged Herring Gulls . 
Sites were visited by boat or on foot to confirm them as likely 
sources of food items . Prey remains were collected from food 
boluses regurgitated from both chicks and adult Herring 
Gulls and from remains in and immediately around nests . 
Results were compared with data from prior field seasons . 
Prey included crabs and other marine invertebrates, fish, lob-
ster bait, and other anthropogenic food sources . Our results 
showed that each tagged gull displayed a high degree of 
preference for a specific foraging or loafing hot spot and prey 
type . Information from this study can be used to determine 
potential areas for conservation of foraging hot spots of Her-
ring Gulls during the breeding season .

P05.008
The energetic peculiarities of tropical birds of Southern 
Vietnam: the revision of previous results

Anvar Kerimov1, 2, Andrey Bushuev1, 2, Eugenia Solovyeva3, 
Oleg Tolstenkov4, 2, Ekaterina Zubkova1, 2

1. Faculty of Biology, Lomonosov Moscow State University, Moscow, 
Russia, 2. Joint Russian-Vietnamese Tropical Research and Techno-
logical Center, Ho Chi Minh City, Vietnam, 3. Zoological Museum of 
Lomonosov Moscow State University, Moscow, Russia, 4. Center of 
Parasitology, A.N. Severtsov Institute of Ecology and Evolution, Russian 
Academy of Sciences, Moscow, Russia

Recent studies of life history traits and physiology have 
shown pronounced differences between birds of the tropics 
and temperate zones . During the last eight years, we col-
lected the most extensive database of basal metabolic rate 
(BMR) measurements of Old World tropical birds . This data-
base includes BMRs of more than 1100 free-living individuals 
of 117 species, from 15 orders captured in Southern Viet-
nam . In the first three years of this study we revealed some 
energetic features of tropical birds (Bushuev et al ., 2017), 
which we seek to verify using our considerably enlarged data 
set . The present analysis based only on species with three 
or more measured individuals confirmed our previous main 
conclusions: 1) BMR of resident tropical birds is lower than 

that of temperate species; 2) the scaling exponent in the allo-
metric relation between BMR and body mass is much lower 
in resident tropical birds than in temperate species; 3) in 
resident tropical species, passerine and non-passerine birds 
do not differ in BMR; 4) in passerines, long-distance migrants 
from temperate regions have higher BMR on their wintering 
grounds in tropics than tropical residents; 5) phylogenetic 
relatedness has no impact on mass-independent BMR . 
Contrary to our previous conclusion, suboscine passerines 
tended to have lower BMR than oscine passerines . One of the 
most interesting differences between our results and the re-
sults obtained in other geographic regions was the absence 
of passerine/non-passerine dichotomy in energetics .

P05.009
Nesting White Ibis prey composition of coastal colonies 
in South Florida

Tasso C . Cocoves1, Nathan J . Dorn1, Mark I . Cook2

1. Department of Biological Sciences, Florida Atlantic University, Davie, 
FL, USA, 2. South Florida Water Management District, West Palm Beach, 
FL, USA

Wading bird populations in the vast wetlands of southern 
Florida declined following extensive drainage and compart-
mentalization over the past century . The White Ibis (Eudoci-
mus albus) is the most abundant wading bird species nesting 
in the Everglades . Since the 1930s, white ibis nesting effort 
declined 87% and nesting activity shifted from coastal areas 
to the interior wetlands . Previous diet studies in the central 
Everglades highlighted the importance of crayfish and urban 
resources to colony energetics . Prey use in the remnant 
coastal colonies of the southern Everglades (Everglades 
National Park, ENP) remains virtually unknown . We assessed 
prey composition of two small (325-350 nests) coastal 
colonies of nesting white ibis within ENP in 2017 through 
examination of regurgitated food boluses . Prey use in both 
colonies was dominated by four genera of estuarine crabs 
(50-95% of biomass) . Crayfish (33% of biomass) were only 
used in the colony located farther inland and closer to fresh-
water wetlands . Prey composition of this colony had lower 
crab and higher fish (13%) and terrestrial arthropod (2 .8%) 
biomass contributions . In 2017 prey use in both colonies 
was different from larger, interior nesting colonies . The high 
use of saltwater crustaceans in coastal colonies may present 
physiological challenges for growing chicks . Future analyses 
of prey use will include boluses collected in 2018 following 
extensive wetland flooding in the preceding summer . Results 
from this study will provide insight into the trophic rela-
tionships between white ibis and their prey in a historically 
productive region of the Everglades .
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P05.010
Monitoring Common and Roseate Tern diets using DNA 
metabarcoding of faecal samples

Gemma V . Clucas1, Jennifer R . Seavey2, Adrienne I . Kovach1, 
Elizabeth C . Craig2

1. University of New Hampshire, Durham, NH, USA, 2. Shoals Marine 
Laboratory, Durham, NH, USA

The Gulf of Maine is one of the fastest warming marine habi-
tats on earth, causing shifts in the abundance and distribu-
tion of many marine species in the region . Breeding seabirds 
sample the marine environment surrounding their colonies 
and therefore shifts in their diets can provide information 
about changes occurring in the ecosystem . However, seabird 
diets can be difficult to monitor . Here, we trialled a faecal 
metabarcoding method to monitor Common (Sterna hirun-
do) and Roseate Tern (Sterna dougallii) diets at a mixed breed-
ing colony in the Gulf of Maine . We collected fresh faecal 
samples from adult Common Terns during the incubation 
and chick-rearing periods . We also collected faecal samples 
from chicks of both species as they were being banded . We 
then used metabarcoding to identify prey items from the 
DNA contained in the faecal samples . We used a hierarchical 
approach, using universal eukaryotic primers to determine 
the breadth of the diet and fish-specific primers to identify 
fish prey items with higher resolution . We compared these 
adult and chick diet results with chick-provisioning observa-
tions and chick growth rates to assess the suitability of the 
technique for long-term monitoring of tern colonies .

P05.011
Dietary plasticity of a threatened species in response to 
human-induced landscape change

Betsy A . Evans1, Jessica A . Klassen2, Dale E . Gawlik1

1. Florida Atlantic University, Boca Raton, FL, USA, 2. Mississippi State 
University, Starkville, MS, USA

Human-induced rapid environmental change (HIREC) is 
negatively impacting species throughout the world . Due to 
HIREC, Wood Stork (Mycteria americana) populations have 
significantly declined in South Florida . Human manipula-
tion of the Everglades landscape resulted in a disruption of 
natural hydrologic conditions and the formation of created 
wetlands . Despite the well-documented sensitivity of Wood 
Storks to changes in hydrologic conditions and human 
disturbance, Wood Storks are often observed foraging in 
created wetlands; however, availability and quality of prey in 
created wetlands is unknown . We sampled natural and cre-
ated wetlands to determine prey available for Wood Storks . 
To determine Wood Stork prey selection, we collected food 
boluses from nestling Wood Storks within both natural and 
urban landscapes . Historical studies in the Everglades show 
that non-native fish were absent in Wood Stork diets prior to 
the establishment of created wetlands; however, we found 
non-native fish frequently in both created wetlands and 
boluses . Furthermore, we found that Wood Storks selected 
prey that were more similar to larger-bodied fishes in created 

wetlands than to smaller fishes in natural wetlands . We also 
found that Wood Storks nesting in urban and natural wet-
land landscapes selected different species of larger-bodied 
prey . Urban nesting Wood Storks selected large-bodied prey 
species that were more characteristic of created wetlands 
whereas Wood Storks nesting in natural wetlands selected 
large-bodied prey more characteristic of natural wetlands . 
These dietary patterns suggest that Wood Storks may have 
behavioral plasticity in the selection of foraging habitat and 
prey, allowing them to cope with some degree of HIREC .

P05.012
Birds vs. Biofilm: production and grazing on a temperate 
mudflat

Rachel Canham, Ron Ydenberg
Simon Fraser University, Burnaby, BC, Canada

Shorebird populations worldwide are in decline . Efforts to 
conserve migratory shorebirds require information about 
habitat site selection and feeding ecology . How shorebirds 
obtain food resources at migratory stopover sites is of 
particular interest as habitat is inextricably linked to food 
supply . Recent studies found that small (<50 g) calidridine 
sandpiper species consume biofilm at stopover sites . Biofilm 
may form up to 80% of a western sandpiper’s (Calidris mauri) 
diet, but the rate at which biofilm is consumed is unknown . 
We investigated short-term biofilm dynamics during the 
peak of western sandpiper spring migration at Roberts Bank, 
Canada . Our goal was to estimate a) the rate at which biofilm 
accumulates on daily and seasonal scales; and b) the rate at 
which biofilm is consumed during periods of western sand-
piper grazing . Chlorophyll a (Chl-a) was measured as a proxy 
for biofilm with a portable chlorofluorometer (Opti-Sciences 
CCM 300) while biofilm grazing was assessed via exclusion 
quadrats and dropping densities . We observed an increase in 
biofilm over a tidal exposure period but no seasonal patterns . 
Western sandpipers consumed approximately 3 .6 mg m-2 
biofilm outside exclosures at Roberts Bank and may trade-off 
biofilm availability with predation risk . Large coastal estu-
aries are often sites of intensive transportation, industrial, 
and residential development . Coastal developments alter 
existing patterns of hydrology and sedimentation, which can 
affect biofilm abundance, distribution and quality . To assess 
possible impacts of future coastal development on stopover 
sites, and to guide shorebird conservation strategies, the 
relationship between migratory shorebirds and biofilm must 
be further elucidated .

P05.013
Novel food resource use facilitates range expansion 
into urban areas by threatened forest red-tailed black-
cockatoos

Erika M . Roper, Richard J . Hobbs, Michael D . Craig
The University of Western Australia, Perth, WA, Australia

Urbanisation affects a large proportion of wildlife world-
wide . Despite the focus of previous research on the negative 
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impacts of urbanisation on wildlife, adaptable species can 
benefit from exploiting the changed environment . One of 
the main attractants of wildlife to urban areas is an increased 
novel food supply . Using the threatened forest red-tailed 
black-cockatoo (Calyptorhynchus banksii naso) as a case study 
we show that wildlife eat novel foods for several reasons: 
availability, processing time, and nutrition . The traditional 
habitat of C. b. naso is the Jarrah forest of south-western 
Australia . Since 2000, C. b. naso has occurred with increasing 
frequency in heavily urbanised Perth city, and there are now 
several resident urban populations . The traditional food of C. 
b. naso is Jarrah (Eucalyptus marginata) and Marri (Corymbia 
calophylla) seeds . In urban areas C. b. naso eats many novel 
food sources, especially exotic Cape Lilac (Melia azedarach), a 
common street tree, which provides food year-round . Behav-
ioural video analysis was used to determine processing times 
for food species in urban and forest areas . We show that 
many exotic foods are faster for C. b. naso to process than 
traditional foods (e .g Cape Lilac is approx . 10 times faster to 
process than Marri), resulting in higher foraging efficiency . 
Testing of the nutritional composition of traditional and 
novel foods is underway . As novel food use becomes more 
prevalent in urban areas it is important to investigate why 
urban wildlife, especially threatened species, are choosing 
novel foods .

P05.014
Estimating prey proportion of Gentoo and Chinstrap 
Penguins from stable isotope analysis on King George 
Island, Antarctica

Chang-Yong Choi1, You-min Kim1, Min-Su Jeong1, Hwa-Yeon 
Kang1, Hankyu Kim1, 2, Woo-Shin Lee1

1. Seoul National University, Seoul, Korea, 2. Oregon State University, 
Corvallis, OR, USA

Foraging habits of seabirds can be important indicators for 
understanding the changes in marine ecosystems and their 
conservation . In this study, we analyzed two stable isotopes, 
δ13C and δ15N, from the whole blood samples of two sympat-
ric penguins to estimate the effects of species, sex, and age 
on food sources and trophic levels of the Gentoo (Pygos-
celis papua) and Chinstrap Penguins (P. antarctica) . We also 
reconstructed the diet proportions of these species from four 
potential prey sources: Antarctic Krill (Euphausia superba), 
Antarctic Silverfish (Pleuragramma antarcticum), Dusky Rock-
cod (Trematomus newnesi), and Glacial Squid (Psychroteuthis 
glacialis) . Samples were collected during breeding seasons 
from 2013 to 2017 at Narębski Point in King George Island . 
The δ13C values did not differ by sex, age, or species, indicat-
ing that there is no evidence of intra- and interspecific differ-
ence in food web sources between these penguins . On the 
other hand, the δ15N values were highest in males consuming 
more high trophic level diets and lowest in chicks . Results 
from the estimated prey proportions showed two species 
mainly consumed Antarctic Krills . Our results confirm the 
importance of Antarctic Krill as a keystone food resource for 
breeding penguins in the study site . We also suggest that the 

breeding penguins show selective behaviors for prey species 
for their own consumption and chick provision .

P05.015
Refueling performance and basal metabolic rate in 
neotropical songbirds during migratory stopover

Michael Griego, Mariamar Gutierrez Ramirez, Alexander R . 
Gerson
University of Massachusetts, Amherst, MA, USA

 Energy budgets constrain animal performance and impact 
the outcomes of critical life history stages . Each spring, mi-
gratory songbirds that have wintered in Central America fly 
across the Gulf of Mexico during their northern migration to 
breeding grounds; burning stored lipid reserves and protein 
mass for energy . Barrier islands provide the first opportun-
ity for landfall after crossing the gulf, so birds concentrate in 
these habitats to refuel and replenish fat stores and depleted 
protein before continuing migration . Yet, there are ener-
getic costs associated with stopover refueling namely from 
thermoregulatory and basal metabolism . It has been pro-
posed that the dramatic reduction of lean mass incurred dur-
ing flight could offset the metabolic cost of stopover . The aim 
of this study is to better understand how refueling perform-
ance and metabolism in migratory passerines are affected 
by body condition- specifically lean mass- during migratory 
stopover immediately after flight . Migratory songbirds were 
caught during spring migration for three consecutive years 
on St . George Island, FL . We measured total fat and lean 
mass using non-invasive quantitative magnetic resonance 
(QMR) technology and measured basal metabolic rate (BMR) 
in eight species of migrants using standard flow-through 
respirometry techniques . We predict a positive relationship 
between lean mass and metabolic rate and lower plasma 
triglycerides in lean birds reflecting a physiological limitation 
on refueling rate . However, a decreased BMR resulting from 
depleted lean mass- and thus less metabolically active tissue 
– may allow birds to refuel faster due to reduced mainten-
ance costs allowing faster assimilation rates .

P05.016
Carry-over effects of diet on reproductive parameters in 
an arctic seabird

Kyle Parkinson1, Holly L . Hennin1, H G . Gilchrist2, Aaron Fisk1, 
Oliver P . Love1

1. University of Windsor, Windsor, ON, Canada, 2. Environment and 
Climate Change Canada, Ottawa, ON, Canada

Reproduction is an energetically demanding life-history 
stage which requires the optimized accumulation and alloca-
tion of energetic stores to maximize success . In migratory 
species breeding in seasonal environments, reproduction is 
thought to be driven by a combination of timing of arrival, 
and condition at arrival, where earlier arriving and higher 
condition individuals lay earlier, invest in larger clutch sizes 
and have higher reproductive success . This is particularly true 
in species reliant on capital-based reproductive strategies, 
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which must acquire significant lipid stores to reach a min-
imum body condition in order to invest in reproduction . In 
addition, individuals must forage intensely at arrival on the 
breeding grounds to overcome potential carry-over effects 
of wintering and migration . Although diet has been linked 
to differing rates of condition gain, little is currently known 
about how individual variation in diet impacts individual 
investment in reproduction . Common eiders (Somateria 
mollissima; hereafter eider) are an income-capital breed-
ing species under environmental and temporal constraints . 
We used an isotopic analysis, using plasma and red blood 
cells, to link variation in pre-laying diets with reproductive 
parameters in a wild colony of eider females . We predict that 
individuals able to forage at higher trophic levels will be 
more flexible throughout life-history stages . Examining how 
within-individual and population level flexibility in diet influ-
ences success will be important for determining how climate 
change is affecting diet . Females and populations that lack 
the flexibility to successfully reproduce in these conditions 
may not be able to successfully persist in the context of a 
rapidly changing ecosystem .

P05.017
Fatty Acid Dynamics within Biofilm during Western 
Sandpiper Northward Migration

James Rourke
Hemmera, Burnaby, BC, Canada

Shorebirds primarily use fat to fuel migratory flight . Previous 
research has shown that saturated (SFA) and monounsatur-
ated fatty acids (MUFA) comprise ~95% of fats stored by 
Western Sandpipers (Calidris mauri, WESA) during migration . 
Polyunsaturated fatty acids (PUFA) comprise the remaining 
5%, with omega-3 fatty acids (a type of PUFA) comprising 
<1% of adipose fat . Biofilm is an important food source for 
migrating WESA using intertidal mudflats; however, little is 
known regarding its fatty acid composition or abiotic factors 
affecting its abundance . We studied abiotic parameters pot-
entially influencing biofilm abundance at Roberts Bank, a site 
within the Fraser River Estuary, Canada, used by 100,000s of 
shorebirds during northward migration . Sites were estab-
lished in freshwater and marine dominated locations and 
water column salinity and temperature, and mudflats emer-
gence time were continuously monitored . Biofilm sediment 
samples were collected over the duration of the 2016 and 
2017 northward migration periods and analysed for biofilm 
fatty acids . Comparable fatty acid levels were documented 
in both freshwater and marine-water influenced sites . Similar 
taxonomic composition, fatty acid abundance, and fatty 
acid profiles (averaging 38% SFA, 36% MUFA, and 26% PUFA 
among sites) were documented between years . Over 50 gen-
era of diatoms were documented, with Nitzschia, Navicula, 
and Achnanthidium dominating biofilm samples . Mudflats 
exposure time was positively associated with fatty acid abun-
dance and had the strongest influence on the majority of 
biofilm-associated fatty acids . Despite interannual variability 

in abiotic factors, results indicate a potential stable source of 
fatty acids within biofilm for migrating WESA .

P05.018
Investigation of selective feeding on diatom communities 
within biofilm by migrating Western Sandpipers (Calidris 
mauri)

Toby St Clair
Hemmera, Vancouver, BC, Canada

Biofilm is a thin layer of predominantly organic substances, 
comprised of algae (e .g ., diatoms) and other microorganisms, 
that forms on the surface of estuarine, aquatic, and marine 
sediments . Research indicates that intertidal biofilms are an 
important foraging resource for shorebirds (over 50% of diet 
for some species during migration); however, it is unknown 
whether shorebirds feed preferentially on different types of 
intertidal biofilms . We investigated the potential for migrat-
ing western sandpipers (Calidris mauri) to feed differentially 
on biofilms with distinct diatom communities by examin-
ing the contents of sandpiper droppings (n=19) collected 
from freshwater-influenced and more marine intertidal sites 
(n=2) at Roberts Bank (Delta, British Columbia) . The genera 
Navicula, Achnanthidium, and Nitzschia (found in 95-100% 
of samples) were more prevalent across droppings than 
the other 25 diatom genera identified (max 65%) . Drop-
pings biomass was dominated by Navicula (44% mean) with 
smaller contributions from Achnanthidium (9%) and Nitzschia 
(6%) . The results suggest these are the most commonly 
consumed diatom genera at Roberts Bank and Navicula 
contributes the most biomass to the diet . Sandpiper drop-
pings from the two sites were comprised of similar propor-
tions of these diatom genera . While contributions from other 
genera were more variable, no significant differences in 
community composition were found between the freshwater 
and marine sites . Consistent differences in abundances of 
Navicula, Achnanthidium (9 to 31% higher) and Nitzschia (12 
to 21% lower) were documented in droppings versus biofilm 
samples taken directly from the surface intertidal sediments, 
providing preliminary indications of selective feeding on 
Navicula and Achnanthidium .

P05.019
Measuring individual variation in foraging flexibility of 
an Arctic seabird to predict overall population success

Alyssa L . Eby1, Graham H . Sorenson1, Grant Gilchrist2, Allison 
Patterson3, Kyle Elliott3, Oliver P . Love1

1. University of Windsor, Windsor, ON, Canada, 2. Environment and 
Climate Change Canada, Ottawa, ON, Canada, 3. McGill University, 
Montreal, QC, Canada

In the Arctic, climate change is leading to changes in oceano-
graphic processes increasing the variability of resources 
available to polar species . For a polar species to persist and 
succeed in a rapidly changing climate they must be able 
to adapt their foraging strategy to match current environ-
mental conditions . Thick-billed Murre (Uria lomvia), an Arctic 



27th International Ornithological Congress, Vancouver, 2018 Poster Abstracts

254

breeding seabird species, is expected to be greatly affected 
by changes in ice dynamics, as they forage on ice edges . 
Changes in water temperature also affect the distribution 
of their prey, forage fish . The goal of this study is to exam-
ine how multiple scales of foraging flexibility both within 
and between individuals and colonies, impacts fitness and 
population demographics . We will compare energetic drivers 
(changes in baseline corticosterone, energetic metabolites, 
stable isotopes, body condition) and responses of foraging 
behaviour (via GPS tracking) at Digges island (2014-16) and 
Coats island (2017-19) colonies in the Canadian Arctic which 
differ in colony size and foraging area . We predict that indi-
viduals exhibiting greater foraging flexibility will have higher 
energetic success after a foraging bout and a diet that re-
flects consumption of higher quality prey items, resulting in 
higher overall fitness and higher subsequent colony success . 
By examining foraging flexibility at multiple locations and 
across multiple scales - from within the individual to across 
colonies - we can determine whether this Arctic seabird has 
the adaptive capacity to persist in the face of major climatic 
changes, as well as, identify key foraging areas that may war-
rant protection in the future .

P05.020
Time of feeding determines the offspring quantity-
quality trade-off in Zebra Finches

Ila Mishra1, 2, Vinod Kumar2

1. Western Kentucky University, Bowling Green, KY, USA, 2. IndoUS Cen-
ter for Biological Timing, Department of Zoology, University of Delhi, 
Delhi, DL, India

Reproduction is an energy-intensive process, especially for 
the female . The ability to align physiological rhythms related 
to reproduction with the day-length and nutrient availability 
confers a species improved reproductive fitness . Studies have 
shown that timed feeding can synchronize circadian clocks 
both in brain and peripheral tissues . However, it is unknown 
if feeding times would affect the reproduction and the 
offspring health . We took the advantage of prolific breeding 
potential of Zebra Finches (Taeniopygia guttata) in captivity, 
and tested if food availability restricted for a few hours in 
morning or evening will impact reproduction in adult birds . 
The experimental birds were given food for 4 hours in mor-
ning or evening, and the controls were fed ad libitum . The 
experiment ran for over a year, and various aspects of annual 
reproductive fitness, fecundity and offspring quality were 
analyzed . The time of food availability significantly affected 
the reproductive performance and offspring ‘quality’ of Zebra 
Finches . While an only-evening diet significantly delayed the 
onset of breeding and compromised annual reproductive 
success rate, the only-morning diet severely compromised 
offspring’ activity and body size . Thus, differences in the 
reproductive performance and offspring ‘quality’ may be the 
result of a ‘trade-off’ between the ‘quality’ and ‘quantity’ of 
offspring produced under imposed food availability condi-
tions in Zebra Finches . Perhaps, the asynchrony between 
the central clock and peripheral metabolic clock induced by 

aberrant food availability times has long lasting effects on 
reproduction in birds .

P05.021
Predicting wading bird foraging habitat in intertidal 
systems using a time-integrated model

Marisa T . Martinez1, Dale E . Gawlik1, Emilie R . Kohler1, 
Stephanie R . Romanach2

1. Florida Atlantic University, Boca Raton, FL, USA, 2. US Geological 
Survey, Fort Lauderdale, FL, USA

Since wading birds are limited to foraging in water depths 
relative to their leg length (0–50 cm), they are strongly 
influenced by tides that restrict when and where they can 
feed . We aimed to identify factors affecting the distribution 
and abundance of Little Blue Herons (Egretta caerulea) in 
intertidal systems . We performed bi-weekly surveys in the 
lower Florida Keys, U .S .A . in 2016 (n=10) and 2017 (n=12) by 
boat to locate birds foraging in intertidal areas during the 
breeding season (February–July) . We used the tidal inunda-
tion model of shallow-water availability to calculate foraging 
habitat availability (FHA) of the study area (range: 937–4531 
hectare-hours) . We then evaluated competing models repre-
senting moon phase, FHA, and nesting period as predictors 
of little blue heron abundance using Akaike’s Information 
Criterion (AICc) . FHA was the most competitive model pre-
dicting abundance of little blue herons (w=0 .868) and had an 
R squared = 0 .42 . There was a strong, positive effect of FHA 
on abundance as evidenced by the 95% confidence intervals 
that did not overlap zero . Our results substantiate that little 
blue herons respond more to changes in the spatial and tem-
poral availability of shallow water driven by daily tides than 
the biweekly spring-neap tidal cycles . Foraging habitat avail-
ability may explain spatiotemporal patterns of resource use 
and habitat selection by wading birds in dynamic environ-
ments . These data can be used to monitor high-use wading 
bird foraging areas, assess real-time inter- and intra-annual 
resource fluctuations, and evaluate outcomes of sea level rise 
scenarios on wading bird populations .

P05.022
Spatial sub-colony partitioning while foraging: a 
modelling approach in thick-billed murres (Uria lomvia)

Thomas Lazarus1, Grant Gilchrist2, Oliver P . Love3, Kyle H . 
Elliott1

1. McGill University, Montréal, QC, Canada, 2. Carleton University, Ot-
tawa, ON, Canada, 3. University of Windsor, Windsor, ON, Canada

Spatial partitioning in ecology generally refers to the spa-
tial segregation of two populations (typically species) as a 
result of competition for a resource, involving inter-specific 
interactions and habitat selection . Based on observations, 
such spatial segregation also happens in thick-billed murres 
at the scale of the colony during their breeding season, 
where two close sub-colonies display very little overlap of 
foraging grounds . In this case, classical spatial partitioning 
mechanisms do not apply and an explanation remains to be 
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found . Relevant candidates include 1) competition involving 
mutual avoidance, 2) local enhancement where individuals 
are attracted by groups of foraging birds, 3) information 
center hypothesis where returning birds act as cues for 
departing birds, and the combination of 2) and 3) . Memory 
could also be involved in combination with other mechan-
isms . This study investigates which combination of these 
potential explanations is involved in sub-colony partitioning 
in thick-billed murres . 413 GPS tracks gathered from 2010 
to 2016 from two colonies (Digges island and Coats islands, 
respectively 400 .000 and 30 .000 breeding pairs) were used to 
measure spatial overlap while foraging between two sub-col-
onies at each colony . The same data were then used to build 
an individual-based model of a thick-billed murre colony, 
where individual behavior can be changed to test mechan-
ism hypotheses mentioned above . For each hypothesis, the 
sub-colony foraging overlap was measured and compared 
with the observed overlap at Digges and Coats islands for 
validation . The impacts of breeding stage, colony size and 
environmental conditions were also investigated .

P05.023
Quantifying foraging habitat characteristics of shrubland 
bird communities in Eastern Ghats of India

Anant Deshwal
University of Arkansas, Fayetteville, AR, USA

Despite being listed as one of the nine floristic zones, Eastern 
Ghats of India have largely been ignored by the scientific 
community . Scientific studies on the shrubland bird com-
munities in Eastern Ghats is practically non-existent . I sought 
to fill the information gap in the bird community by quantify-
ing the foraging habitat characteristics of 15 common bird 
species in dry deciduous shrub and thorn forests . I collected 
vegetation data for 20 individuals per species using a bird 
centered circular plot of 11-meter radius . Sixteen vegeta-
tional characteristics were recorded to determine horizontal 
and vertical variation in vegetation structure and foliage 
composition . Using multivariate analysis, the factors found 
to be significantly affecting shrubland bird community were 
shrub density, stem evenness, stem variability, canopy cover, 
foliage vertical evenness, foraging height above ground and 
height of shrub . Genus Pycnonotus (Bulbuls), Prinia (Prinia), 
Leptocoma and Cinnyris (Sunbirds) showed high variability 
in shrub density, shrub variability and canopy cover for the 
preferred foraging habitat . Within the family Timaliidae (Bab-
blers), two species of genus Turdoides differed in foraging 
height, stem density, and stem evenness . Genus Dumetia 
(Babblers) and Chrysomma (Babblers) differed in foraging 
height, canopy cover, foliage vertical evenness, stem variabil-
ity, and stem density . My data demonstrated a mixed group 
of specialists and generalist species, with specialists having 
specific foraging habitat preference . These bird communities 
are under immense anthropogenic pressure with 10% of dry 
deciduous shrub and thorn forests lost in the last five years . 
Proper management practices are required for conserving 
shrubland bird communities .

P05.028
Individual and within-pair foraging specialisation in Cape 
gannets breeding at Bird Island, Algoa Bay

Ilana Engelbrecht1, 2, Pierre Pistorius1, 2, Gavin Rishworth1, 2, 
Andréa Thiebault1

1. Nelson Mandela University, Port Elizabeth, South Africa, 2. DST/NRF 
Centre of Excellence at the Percy FitzPatrick Institute of African Orni-
thology, University of Cape Town,, Cape Town, South Africa

Individual specialisation is defined as the repetition of 
specific foraging behaviours including foraging strategies, 
resource use and foraging areas . The diversity and distribu-
tion of marine species are influenced by inherently variable 
marine ecosystems due to consistent pressure from both 
exploitation and climate change . This variability potentially 
results in consistent differences among individuals within the 
same population and thus repeatability in certain behav-
ioural responses . The aim of this study was to understand 
the variability and consistency of the Cape gannet Morus 
capensis foraging behaviour between and within breed-
ing pairs, giving insight into the extent to which gannets 
are likely to be able to respond to changing environmental 
conditions . Using automatic data-logging VHF equipment 
we studied the fine-scale foraging behaviour of the currently 
endangered (IUCN 2017) Cape gannet population breeding 
at Bird Island, Algoa bay, South Africa . First, we estimated 
the degree of individual foraging specialisation using trip 
duration across repeated trips . Second, we analysed within-
pair synchronisation during the breeding season taking 
into account the effect on both chick age/survival . This was 
achieved using trip duration with both Generalized Linear 
Mixed Models (GLMMs) and Unsupervised Machine Learning . 
Individual specialisation within the Cape gannet population 
may enable them to buffer against the loss of prey resources 
by adapting foraging strategies and ultimately, maximizing 
breeding success/fitness . Importantly, this informs on the use 
of seabirds like the Cape gannet as effective biomonitors of 
coastal environmental health, a crucial sentinel role of these 
species in the face of modern climate change and fish stock 
depletion .

P06: Migration and Orientation

P06.001
Eared Grebes Podiceps nigricollis: possible changes in 
affiliation patterns between British Columbia and two 
hypersaline lakes, Mono Lake CA and Great Salt Lake UT

Sean W . Boyd
Environment Canada, Delta, BC, Canada

Almost all N .A . Eared Grebes (Podiceps nigricollis) undertake 
a post-breeding migration to two hypersaline lakes, Mono 
Lake CA and Great Salt Lake UT . In 1996, grebes breeding in 
interior British Columbia were implanted with VHF transmit-
ters to describe affiliation patterns with these lakes . Telem-
etry surveys indicated that 50% of the tagged birds were on 
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Mono Lake whereas only 10% were on Great Salt Lake . Abun-
dance patterns on these lakes have changed in recent years, 
suggesting that some grebes may have switched affiliations 
from Mono Lake to Great Salt Lake . To assess this possibility, 
in 2017 we captured grebes breeding on the same ponds as 
in 1996, implanted them with the same type of transmitter, 
and attached light-level geolocators to their leg bands . Early 
fall telemetry surveys indicated that 15% of the tagged birds 
were on Mono Lake whereas 44% were on Great Salt Lake 
(opposite from 1996) . However, only 25% of these tagged 
birds were detected during late fall surveys on the lakes, i .e ., 
prior to them migrating to southern wintering areas . The 
grebes accumulate a thick layer of body fat in late fall and 
that fat is suspected to have reduced the signal strength 
of the transmitters . To circumvent this problem, backpack 
transmitters with external antennae will be deployed in 
2018 . Data from these new tags and the geolocators will be 
analysed to determine the final proportional distribution on 
Mono Lake versus Great Salt Lake and to generate entirely 
new information related to migration patterns and over-
wintering areas .

P06.002
North before south: some Common Terns from New 
Jersey stage at Cape Cod before fall migration

Brian Palestis1, Jeffrey Spendelow2, Melissa Althouse3, 
Jonathan Cohen3, Kayla Davis4, Sarah Karpanty4, Cristin 
Luttazi5, Katherine Parsons5

1. Wagner College, Staten Island, NY, USA, 2. USGS Patuxent Wildlife 
Research Center, Laurel, MD, USA, 3. SUNY College of Environmental 
Science and Forestry, Syracuse, NY, USA, 4. Virgina Tech, Blacksburg, VA, 
USA, 5. Mass Audubon, Lincoln, MA, USA

Although most conservation effort and research on terns has 
focused on breeding colonies, there is increasing awareness 
of the importance of staging, stopover, and wintering areas . 
Cape Cod (Massachusetts, USA) is well known as a critically 
important staging area for the endangered Northwest Atlan-
tic population of Roseate Terns (Sterna dougallii) . Large flocks 
of Common Terns (S. hirundo) are also seen at Cape Cod prior 
to fall migration . Common Terns in the declining Barnegat 
Bay population (New Jersey, USA) were marked with plastic 
color or field-readable bands, allowing identification in the 
field (adults since 2012, chicks since 2015) . During re-sighting 
efforts focused on Roseate Terns from 2012 through 2017, at 
least 18 individual Common Terns from Barnegat Bay were 
identified staging at Cape Cod . That birds would move >420 
km northeast before beginning their migration to wintering 
grounds in South America indicates the importance of Cape 
Cod for post-breeding and post-fledging Common Terns . 
Two birds were identified south of Barnegat Bay during the 
presumed staging period, suggesting that not all individuals 
follow the same route . We predicted that adults with surviv-
ing young would be more likely to move to Cape Cod before 
travelling south, to take advantage of high-quality foraging 
grounds, but found no evidence to support such a pattern . 

Current or planned offshore wind farms between Barnegat 
Bay and Cape Cod may put migrating terns at risk .

P06.003
Changes in goose spring migration – taught efficiency vs. 
variability for adaptation

Andrea Kölzsch1, 2, 3, Peter Glazov6, Martin Wikelski1, 2, Gerhard 
J . Müskens4, Benjamin Leutner5, Helmut Kruckenberg3

1. Max Planck Institute for Ornithology, Radolfzell, Germany, 2. Uni-
versity of Konstanz, Konstanz, Germany, 3. Institute for Wetlands and 
Waterfowl Research (IWWR) e.V., Verden (Aller), Germany, 4. Wage-
ningen Environmental Research (Alterra), Wageningen, Netherlands, 5. 
University of Würzburg, Würzburg, Germany, 6. Institute of Geography, 
Russian Academy of Sciences, Moscow, Russia

Suitable forage and flight conditions during spring migra-
tion are crucial for the survival and successful reproduction 
of most avian migrants . Recent levels of climate and habi-
tat change can alter these conditions, especially for Arctic 
breeders that have so far been highly time constrained . For 
socially migrating geese, necessary levels of adaptation likely 
stand in contrast to the transmission of traditional migra-
tion schedules and routes, especially from parents to young . 
We analysed high resolution GPS tracks of >200 European 
Greater White-fronted Geese (Anser a. albifrons) during 
2006-2010 and 2014-2018, including 20 completely tracked 
families . Spring migration routes, stopovers and timing were 
compared between years and individuals, and between 
juveniles migrating with or without their parents . Testing for 
social learning, we explored high resolution flight formation 
patterns and energy expenditure of migrating families . We 
show that in the later years, migration routes have shifted 
and migration timing was not as clearly related to the green 
wave anymore . The 30 juvenile geese that migrated with 
their parents followed the green wave more closely than the 
15 juveniles that had separated during the winter . V-flight 
formations of tracked families revealed that juveniles always 
flew behind their parents in positions with optimal visual 
contact, supporting social learning . We conclude that spring 
migration of Greater White-fronted Geese seems to react to 
ongoing climate and habitat changes . Juvenile geese that 
migrate their first year without the parents likely miss bene-
fits of family social flight and learning, but introduce variabil-
ity that will favor adaptation to environmental changes

P06.004
Are Little Terns Sternula albifrons breeding in Okinawa 
and East Japan different population?

Masaharu Hayakawa1, Takashi Fujii2, Ryoh A . Murofushi2, 
Wataru Kitamura3, Mieko Suzuki4, Kazumi Matsubara5, Satoshi 
Kanazawa4, Akihiko Moriyama6

1. Uekusa Gakuen University, Chiba, Japan, 2. Japanese Society for 
Preservation of Birds, Tokyo, Japan, 3. Tokyo City University, Tokyo, 
Japan, 4. Nagoya City University, Nagoya, Japan, 5. Kwansei Gakuin 
University, Hyogo, Japan, 6. Chubu University, Nagoya, Japan

Maintenance of breeding sites, wintering sites, stopover sites 
are necessary for the protection of migratory birds . We know 
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from geolocators that Little Terns Sternula albifrons breeding 
in East Japan migrate to Philippines, Indonesia, Papua New 
Guinea, Southeastern Australia via Okinawa and Taiwan . On 
the other hand, we know that Little Terns which breed in 
Taiwan wintered in northwestern Australia, too (Chang, pers . 
comm .) . Therefore we used GPS and geolocators to study the 
migration route of Little Terns breeding in Okinawa Island lo-
cated between East Japan and Taiwan . We also compared the 
mitochondrial D-loop domain to investigate the possibility 
of genetic difference between the breeding populations in 
East Japan and Okinawa . Geolocators showed that, like those 
from East Japan, individuals breeding in Okinawa wintered 
in the northeastern part of Australia . However, the possibil-
ity that the migration route of Little Terns is changeable was 
suggested because there were only few examples and some 
differences were seen in the base sequence of individuals of 
the East Japan and Okinawa .

P06.005
Small scale movements of passerine migrants at the 
German North Sea coast

Vera Brust, Bianca Michalik, Ommo Hüppop
Institute of Avian Research “Vogelwarte Helgoland”, Wilhelmshaven, 
Germany

Migrating land birds regularly encounter ecological barriers 
such as the open sea . Arriving at the coast, each bird has to 
decide on its individual flyway, eventually crossing the open 
water or following the coastline . Our study site, the German 
Bight, poses such a barrier and covers 320 km of coastline 
and several islands . While general flight trajectories of spe-
cies are well studied in this area, knowledge on individual 
routing decisions is scare, especially regarding passerines . 
To track individual flights, we used a network of automated 
radio telemetry receivers . During autumn 2017, 169 passer-
ine birds (Eurasian blackbird, song thrush, redwing, Eurasian 
blackcap, dunnock and European robin) were equipped with 
light-weight radio tags . Relative to the general NE‒SW migra-
tion direction during autumn, birds were tagged before they 
reached the coast . About 60 percent of tagged birds were 
detected by at least one receiving station . Single birds could 
be detected at up to 11 different stations and 250 kilometers . 
Tracks of birds reveal a variety of small-scale movement pat-
terns, including crossings of the sea and reverse movements . 
As expected, routes differed between groups of species . 
While tracks of thrushes generally covered the whole area 
of the German Bight, blackcaps and dunnocks, in particular, 
seemed to rather follow the coastline . Combining these data 
with weather conditions at departure and individual param-
eters like age, sex and fuel loads of birds, bears the unique 
potential to better understand the causes of individual rout-
ing decisions of migrating birds at an ecological barrier .

P06.007
Tracking changes in the microbiome of Kirtland’s 
Warblers on their wintering and breeding grounds

Heather Skeen1, 2, Nathan Cooper3, Shannon Hackett2, John 
Bates2, Peter Marra3

1. University of Chicago, Chicago, IL, USA, 2. Field Museum of Natural 
History, Chicago, IL, USA, 3. Migratory Bird Center, Smithsonian Con-
servation Biology institute, Washington, DC, USA

Each individual animal is host to a complex microbial com-
munity composed of millions of microorganisms, collectively 
known as the microbiome . The microbiome is quickly be-
coming recognized as a highly influential aspect of the host . 
In this study, the fecal microbiome of an endangered species, 
Kirtland’s Warbler (Setophaga kirtlandii), is quantified and 
compared using specific individuals tracked with coded radio 
tags and Motus towers from their wintering grounds on Cat 
Island, Bahamas through to their breeding grounds in lower 
Michigan, thereby significantly advancing our understanding 
of birds throughout their annual cycle . Using metagenom-
ics sequencing and multi-level comparisons of microbial 
diversity, the changes, similarities, and differences between 
individual warblers and populations will be identified and 
analyzed . This microbiome data joins a rich matrix of infor-
mation on these birds, including fecundity, age, diet, weight, 
and migration dates, as well as breeding and wintering 
territories . The composition of the microbiome is relatively 
understudied in wild animals, especially in migratory birds . 
Identifying changes that occur during different stages of 
migration will lead to a more integrative understanding of 
the biological changes that occur when a bird travels long 
distances between dramatically different habitats . 

P06.008
Baseline corticosterone and body composition of Gray 
Catbirds at stopover during spring migration

Joely DeSimone1, Mariamar Gutierrez Ramirez2, Creagh 
Breuner1, Cory Elowe2, Michael Griego2, Alexander Gerson2

1. University of Montana, Missoula, MT, USA, 2. University of Massachu-
setts, Amherst, MA, USA

Each spring, neo-tropical migratory birds traverse the Gulf 
of Mexico en route to their northern breeding grounds, 
often stopping over along the northern Gulf coast to refuel . 
Baseline corticosterone (CORT) has been hypothesized to 
be elevated during migratory flight, reduced during refuel-
ing at stopover sites, and increased again prior to departure . 
During spring migration in 2017, we examined Gray Catbirds 
(Dumetella carolinensis) on St . George Island, a Florida pan-
handle barrier island . We sought to elucidate the relation-
ships among CORT, refueling rate, and body condition during 
stopover . We measured baseline CORT, body mass, plasma 
triglycerides, and precise body composition using a Quan-
titative Magnetic Resonance analyzer (QMR) . We found that 
birds with low body-, fat-, and lean mass had higher baseline 
CORT levels . These data are consistent with the hypothesis 
that baseline CORT declines at stopovers as body condition 
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improves . However, refueling rate (plasma triglycerides) was 
not predicted by CORT . Our data were not able to detect an 
increase in baseline CORT prior to departure, possibly be-
cause flights from the island are stopover relocations and not 
long-distance migratory flights .

P06.009
A Tale of Three Kings: studying the intra-African 
migration of the Woodland Kingfisher

Samuel T . Osinubi1, Desire Dalton2, Phoebe Barnard3, 1, Peter 
Ryan1

1. FitzPatrick Institute of African Ornithology, Cape Town, South Africa, 
2. National Zoological Gardens, Pretoria, South Africa, 3. Pacific Bio-
diversity Institute, Anacortes, WA, USA

Relatively little is known about intra-continental avian migra-
tion in comparison to migration between continents . Ad-
dressing this knowledge gap can improve the effectiveness 
of conservation efforts, particularly across countries through 
which migrant species move . Since 2015, we have initiated 
a broad-scale research project across southern, western and 
eastern Africa to study migratory movements, timings and 
patterns in focal species that include the Woodland King-
fisher Halcyon senegalensis . Previously misclassified as an 
altitudinal migrant, there are three sub-species of the Wood-
land Kingfisher, each with different movement patterns . Our 
research approach is largely collaborative and comprises a 
multitude of techniques: ringing (banding), stable isotopes 
and telemetry to determine migratory routes, timings and 
site connectivity; mitochondrial and nuclear DNA analyses 
to determine genetic relatedness; biometric and bioacoustic 
analyses to determine phenotypic variation; and the use of 
citizen science data to explore phenology and change in 
range . Both the northernly H.s.senegalensis and southernly 
H.s.cyanoleuca appear to have migrant and resident individ-
uals with an overlapping range during the breeding season 
of the H.s.senegalensis . Telemetry and genetic data are pres-
ently being analysed to investigate hybridisation . The south-
ern arrival date for breeding of the H.s.cyanoleuca appears to 
have shifted later, and analyses of correlation to climate and 
land cover are underway . Further collaboration and input are 
welcomed in expanding and establishing an intra-African 
bird migration programme .

P06.011
Different timings of ‘light at night’ induce differential 
photoperiodic responses in migratory red-headed 
bunting

Shalie Malik1, Jayant Kumar1, Sanjay K . Bhardwaj2, Sangeeta 
Rani1, Vinod Kumar3

1. Department of Zoology, University of Lucknow, Lucknow 226007, 
Lucknow, UP, India, 2. Department of Zoology, CCS University, Meerut, 
Meerut, UP, India, 3. Department of Zoology, University of Delhi, Delhi, 
DL, India

Study of the ecological consequences of light at night (NL) 
has received great interest in the last decade . Its pattern may 

vary with the geographical region and human night-life . It 
may be available as high intensity light throughout night or 
as periodic ‘shifts’ . We investigated the effects of NL, given 
in shifts, on daily activity and photoperiodic responses in 
migratory red-headed bunting (Emberiza bruniceps) . Male 
buntings maintained under short photoperiod (8L:16D; L = 
100lux, D < 0 .1lux) in individual activity cages were exposed 
to NL (2 lux) in two patterns: 1) two groups of the buntings 
(n = 6 each), one without NL (control) and the other group 
with NL throughout night (entire night group, ZT 08-24, the 
time of lights ON was considered as Zeitgeber time 0, ZT 0); 
2) three groups of birds (n = 9 each) were exposed to NL of 4 
h, placed at different phases of night (early night; ZT 08-12; 
mid-night, ZT 14-18; and late night, ZT 20-24) . Experimental 
light schedule was given for 6 weeks . The results show that 
NL changes the perception of daylengths as being longer 
than they actually are, albeit in a phase-dependent manner 
as shown by intense nighttime activity, altered melatonin 
and temperature rhythms, increase in body mass and body 
fattening, food intake and gonadal size even under non-
stimulatory photoperiod with greater response in mid-night 
group . The results suggest that interruption of night by NL 
has a greater impact than exposure to it in continuity with 
the day .

P06.012
Carry-over effects in Arctic-breeding shorebirds: a cross-
species perspective

Willow English1, Paul A . Smith1, 2, Joseph Bennett1

1. Carleton University, Ottawa, ON, Canada, 2. Environment and Cli-
mate Change Canada, Ottawa, ON, Canada

Recent advances in tracking technology have allowed us 
to follow migratory species over the entire year . This abil-
ity has led to an increased awareness of the importance of 
carry-over effects, where conditions experienced at one 
time of year affect individuals later in the year . Carry-over 
effects often affect timing, which is especially important to 
Arctic-breeding species, as they depend on the brief but rich 
pulse of resources in the Arctic to raise their chicks, and must 
respond to temporal variation in resources and predation 
danger throughout migration . Most research on carry-over 
effects has focussed on single species, making it difficult 
to generalize about the extent of carry-over effects and 
whether they are related to specific traits . Shorebirds are an 
ideal group for cross-species comparisons because there are 
many closely related, ecologically similar species that differ in 
traits such as body size, migration distance, and the distance 
of each migratory leg . I intend to use tracking data from mul-
tiple species and populations of shorebirds to ask questions 
about whether factors on the wintering grounds or migra-
tion affect the timing of nest initiation on the Arctic-breeding 
grounds, and whether birds who become delayed at one part 
of the year can recoup lost time . Given the uneven changes 
in the timing of ecological events across the globe caused 
by climate change, the birds’ ability to respond to changes, 
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and our understanding of the factors that affect timing is of 
critical importance .

P06.013
Distribution and autumn migration patterns of Emberiza 
buntings on the East Asian flyway

Hyun-Young Nam1, Chang-Yong Choi1, 2, Se-Young Park1, 
Sook-Young Cho1, Jong-Gil Park1

1. Migratory Birds Center, Korea National Park Research Institute, Shi-
nan, Korea, 2. Department of Forest Sciences, Seoul National University, 
Seoul, Korea

Information on the distribution and migration ecology of 
small songbirds in East Asia has yet to be fully revealed . We 
investigated relative differences in the breeding latitudes 
and autumn migration phenology of 464 buntings from 12 
species groups belonging to genus Emberiza on the stopover 
site in Korea . The hydrogen stable isotope ratio from the 
outermost tail feather differed by age, species, and the inter-
action of age and species . Wing/tail ratio, which represents 
morphological adaptation to long-distance flight, tended 
to be higher, as the mean hydrogen stable isotope ratio of 
the species was lowered . Species groups having low mean 
hydrogen stable isotope ratio tended to arrive earlier to the 
study site, although the relationship between the timing 
and the stable isotope ratio in a species varied . The results 
showed that the hydrogen stable isotope ratio in the breed-
ing ground of the East-Asian buntings reflect 1) relative dif-
ferences of breeding latitudes and migration distances, and 
2) their type II migration pattern (higher latitudinal species 
migrate earlier) in the autumn migration season .

P06.014
The extraordinary life of the Caspian Gull (Larus 
cachinnans) over the course of one year: case study of 
one female tagged with a GPS/GSM logger

Jacek Betleja1, Mateusz Ledwoń2

1. Upper Silesian Museum, Department of Natural History, Bytom, 
Poland, 2. Institute of Systematics and Evolution of Animals, Polish 
Academy of Sciences, Kraków, Poland

The Caspian Gull Larus cachinnans is a species which col-
onizes new areas in Central Europe; in the last 20 years, its 
population size in southern Poland has expanded to up to 
3,000 breeding pairs . We investigated the migration strategy 
and movements of this species during the breeding season . 
For this purpose, one adult female was tagged with a GPS/
GSM-transmitter [A1] (provided by Ecotone) in April 2016 in 
a breeding colony in southern Poland . During the breeding 
season, this bird usually foraged on rubbish dumps and on 
carp ponds, but was also frequently observed on a football 
field at night, where she probably fed on earthworms . Such 
nocturnal foraging has not been reported previously . This 
female, called “Janka”, flew about 200 km in one day and vis-
ited four different rubbish dumps near the breeding colony . 
In the post-breeding period, she flew about 100 km from 
the breeding site, where she fed on arable fields and rested 

on neighbouring lakes at night . During the autumn migra-
tion, the highest speed recorded between two points [A2] 
was about 60 km per hour . Janka spent most of the winter 
in Croatia (Southern Europe), about 700 km from the breed-
ing colony . There, she fed on rubbish dumps, rested on the 
roof of a supermarket during the day, and spent the nights 
at the nearest lake . In our study, the use of a GPS/GSM logger 
provided new information on the breeding and migration 
behaviour of Caspian Gulls, although only one bird was 
tagged .

P06.015
Weather conditions affect spring and autumn migration 
of Siberian leaf warblers

László Bozó1, Tibor Csörgő2, Wieland Heim3

1. Department of Systematic Zoology and Ecology, Eötvös Loránd 
University, Budapest, Hungary, 2. Department of Anatomy, Cell- and 
Developmental Biology, Eötvös Loránd University, Budapest, Hungary,  
3. Münster University, Institute of Landscape Ecology, Münster, Ger-
many

Weather effects on bird migration are well-studied among 
Passerines moving from Europe to Africa or within the 
American flyway systems . However, little is known about the 
weather impact on songbirds migrating along the East Asian 
flyway . Our study aims to describe the effects of various 
weather elements on the migration of four species of leaf 
warblers by using bird ringing data from a stopover site in Far 
East Russia . We included maximum temperature, precipita-
tion, air pressure, wind speed and wind direction in general 
linearized mixed models to predict the number of migrating 
birds . We found strong impacts of weather variables on the 
number of trapped warblers during spring and autumn mi-
gration . Preferred or avoided weather conditions were similar 
among the studied species . All species seem to migrate 
preferably during warm, calm days without precipitation . A 
positive effect of tail winds was only confirmed in autumn, 
but in spring most birds were trapped during crosswinds 
(eastern or western winds) . The studied species might exhibit 
a loop migration, leading to a more longitudinal (from east 
to west) migration pattern in our study area during spring . 
Relationships between weather variables and the number of 
migrating individuals were much stronger during autumn . 
We argue that birds during spring migration would continue 
migration under sub-optimal conditions, as a result of strong 
competition to arrive earliest on their breeding grounds .
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P06.016
Eurasian – African vs Asian migration systems: 
comparison of body mass variation in two leaf warbler 
species during fall migration

Pavel Ktitorov1, 2, Roman Shamin3, Franz Bairlein4, Luke 
Gibson5, Philip D . Round6, Olga Valchuk7, Elena Leliukhina8, 
John Allcock9, Andrey Averin10, Nikolay Lapshin11, Tatiana 
Rymkevich12, Ilya Panov13, Oleg Bourski14, Viacheslav 
Ryzhanovsky15, Evgeny Strelnikov16, Elizabeth Yohannes17, 
Yury Anisimov18, Valery Shohrin19, Akira Chiba20, Ekaterina 
Matsyna21, Aleksandr Matsyna21, Yury Gerasimov22, Falk 
Huetmann23, Chang-Yong Choi24, Hyun-Young Nam25, J . C . 
Chang26, Q . Xu26, Yong Wang27, Mikhail Markovets28, Wieland 
Heim29, Batmunkh Davaasuren30, Nyambayar Batbayar30

1. Institute of Biological Problems of the North FEB RAS, Magadan, Rus-
sia, 2. Birds Russia, Yuzhno-Sakhalinsk, Russia, 3. Moscow Technologic-
al University, Moscow, Russia, 4. Institute of Avian Research, Wilhelms-
haven, Germany, 5. Southern University of Science and Technology, 
Shēnzhèn, China, 6. Mahidol University, Bangkok, Thailand,  
7. Federal Scientific Center of the East Asia Terrestrial Biodiversity FEB 
RAS, Vladivostok, Russia, 8. Far East Federal University, Vladivostok, 
Russia, 9. School of Biological Sciences, The University of Hong Kong, 
Hong Kong, Hong Kong, 10. Bastak Nature Reserve, Birobidzhan, 
Russia, 11. Institute of Biology of Karelian Research Centre Russian 
Academy of Sciences, Petrozavodsk, Russia, 12. Saint Petersburg State 
University, St. Petersburg, Russia, 13. Moscow Ringing Center, Moscow, 
Russia, 14. A.N. Severtsov Institute of Ecology and Evolution, Moscow, 
Russia, 15. Institute of Plant and Animal Ecology Russian Academy of 
Science, Yekaterinburg, Russia, 16. Nature Reserve ‘Ugansky zapoved-
nik’, Ugansk, Russia, 17. University of Konstanz, Konstanz, Germany,  
18. Baikalsky Nature Reserve, Irkutsk, Russia, 19. Lazovsky Nature Re-
serve, Vladivostok, Russia, 20. Nippon Dental University, Niigata, Japan, 
21. Ecological Centre “DRONT”, Nizhniy Novgorod, Russia, 22. Kam-
chatka Branch of the Pacific Institute of Geography FEB RAS, Petropav-
lovsk-Kamchatsky, Russia, 23. Institute of Arctic Biology, University of 
Alaska-Fairbanks, Fairbanks, AK, USA, 24. Seoul National University, 
Seoul, Korea, 25. Migratory Birds Center, National Park Research Insti-
tute, Korea National Park Service, Jeonnam, Korea, 26. Northeast For-
estry University, Harbin, China, 27. Alabama A&M University, Normal, 
Alabama, AL, USA, 28. Biological Station Rybachy, Zoological Institute 
of Russian Academy of Sciences, St. Petersburg, Russia, 29. Institute of 
Landscape Ecology, Münster University, Münster, Germany, 30. Wildlife 
Science and Conservation Center of Mongolia, Ulaanbaatar, Mongolia

The migration systems throughout the world are not equally 
well studied . Comparison of migration ecology of birds of 
different systems could be beneficial for understanding the 
evolution and adaption of migratory behavior, but limited 
attempt has been made so far . We compared patterns of 
body mass variation between Willow Warbler (Phylloscopus 
trochilus) and Arctic Warbler (Phylloscopus borealis), two 
related and ecologically similar species of leaf warblers, 
with the goal of achieving a better understanding of their 
differing migration strategies and role of en-route condi-
tions in shaping fuel reserves deposition along the way . The 
two species have large, partly overlapping breeding ranges 
across Northern Eurasia, but migrate to different wintering 
grounds: Trans-Saharan Africa and South-East Asia, respect-
ively . The Willow Warbler and Arctic Warbler trapping data 
collected according to standard protocols were from 52 and 

29 trapping sites respectively, distributed along their migra-
tion routes from breeding to wintering grounds . Both species 
showed a tendency of increasing fuel reserves when facing 
a barrier to cross . However, Willow Warblers do the increase 
further in the south, before crossing the Mediterranean Sea 
and Sahara, while only eastern populations of Arctic Warblers 
showed similar patterns before crossing parts of the Pacific 
Ocean in the North-Eastern part of Flyway . Arctic Warblers 
during migration over mainland move with low to medium 
levels of fuel reserves . Our results suggest that data from 
trapped birds should be used in the scale of flyways, to iden-
tify the regions important for refuelling of tropical songbird 
migrants and to decide over conservation priorities . 

P06.017
The influence of fruit availability on the temporal 
structure of fall bird migration in temperate and tropical 
stopover sites

Richard E . Feldman1, Alfredo Dorantes1, Antonio Celis-
Murillo2, Jill Deppe3

1. Centro de Investigación Científica de Yucatán, Merida, YUC, Mexico, 
2. Illinois Natural History Survey, University of Illinois Urbana-Cham-
paign, Urbana-Champaign, IL, USA, 3. University of Eastern Illinois, 
Charleston, IL, USA

To migrate successfully, birds must rest and refuel in stopover 
habitats . The timing of stopover may depend on external fac-
tors like wind and weather but also site-level resource avail-
ability, including fruits . However, it is unclear whether bird 
migration is synchronous with fruit production and whether 
the degree of synchrony varies with local fruiting phenol-
ogy . In this study, we quantified the temporal pattern of bird 
migration at two temperate (Acadia National Park, Maine, 
United States) and two tropical (Yucatan Peninsula, Mex-
ico) coastal stopover sites during fall migration and tested 
the degree to which the pattern of migration matched the 
phenology of fruit production . We banded birds nearly daily 
from August to November for two years and we measured 
weekly fruit availability around the nets . We found that in 
our temperate site bird abundances varied little during the 
first half of migration and then became cyclical . Meanwhile, 
in the tropics, abundances were cyclical in a mainland site 
but varied linearly over time in an island site . Overall, the 
distribution of bird abundances over time was more random 
in the tropical than temperate sites . In none of the sites 
did fruit availability influence the temporal pattern of bird 
abundance . Ours is the first study to demonstrate that bird 
migration is not synchronous with local fruit production in 
neither temperate nor tropical parts of a migration route . On 
the other hand, the temporal pattern of bird abundances is 
not random and, rather, takes on distinct structures that vary 
between and within regions .
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P06.018
Sexual dimorphism in wing shape and take-off speed in 
migratory North American passerines

Jessica E . Deakin, Yolanda E . Morbey, Christopher G . 
Guglielmo
Western University, London, ON, Canada

The wings of migrating birds are under immense selective 
pressures that reflect their need to fly efficiently, exploit 
habitat effectively, and survive as predator or prey . Wing 
shape, measured by morphometric parameters, plays a vital 
role in determining the overall flight performance of birds . 
Low aspect ratio wings (short and blunt) increase take-off 
speed, which could result in increased predator avoidance . 
High aspect ratio wings (long and pointed) and low wing 
loading (large wing area compared to body weight) reduce 
the energetic costs of flight, which could ultimately increase 
the overall rate of migration by extending flight range . The 
norm for North American passerines in spring migration is 
protandry, meaning early male arrival; if this is facilitated by 
faster migration speed in males than in females, then males 
are predicted to have more pointed wings than females 
but poorer take-off speed . In the current study, we test for 
sex-specific wing shape and take-off speed among several 
North American passerines . Songbirds are captured at Long 
Point Bird Observatory, Ontario, and images of the wings are 
used to determine various wing morphometrics such as wing 
chord length, area, and pointedness . Sex is determined from 
plumage and genetic markers, and take-off speed is meas-
ured in a vertical flight chamber .

P06.019
Behavioural mechanisms of differential avian migration 
in the White-throated Sparrow (Zonotrichia albicollis)

Andrew T . Beauchamp, Yolanda E . Morbey, Christopher G . 
Guglielmo
Western University, London, ON, Canada

Differential migration is commonly observed in songbirds, 
however, the underlying behavioural mechanisms are still 
uncertain for most, if not all, species . My research evaluated 
how traits including sex, age, body condition, and morpho-
type affect the migration schedule in White-throated Spar-
rows (Zonotrichia albicollis) . Sparrows were studied during 
migratory stopover at Long Point, Ontario . Migration timing 
was determined using capture data; plasma metabolite 
analysis and quantitative magnetic resonance were used 
to examine stopover refuelling rate and body condition; 
radio telemetry was used to determine stopover duration; 
wintering latitude was determined using isotopic analysis of 
head feathers; and sex and plumage morph were confirmed 
genetically . Males migrated earlier than females (protandry), 
with males arriving at stopover 10 days before females . Con-
trary to previous songbird studies, stopover refuelling rate 
did not differ between ages, sexes, or sparrow morphotype . 
Stopover duration was influenced primarily by fat stores and 
air temperature . While there was a trend for males to winter 

further north, wintering latitude was primarily influenced by 
body size . These early results suggest that sex-specific stop-
over behaviour does not contribute to protandry .

P06.020
Tracking Mountain Plover migration: conservation 
implications of non-breeding habitat use

Allison K . Pierce1, Stephen J . Dinsmore2, Courtney J . 
Duchardt3, Angela M . Dwyer4, Dennis Jorgensen5, Peter P . 
Marra6, Michael B . Wunder1

1. University of Colorado Denver, Department of Integrative Biology, 
Denver, CO, USA, 2. Iowa State University, Dept. of Natural Resource 
Ecology & Management, Ames, IA, USA, 3. University of Wyoming, De-
partment of Ecosystem Science and Management, Program in Ecology, 
Laramie, WY, USA, 4. Bird Conservancy of the Rockies, Fort Collins, CO, 
USA, 5. World Wildlife Fund, Northern Great Plains, Bozeman, MT, USA, 
6. Migratory Bird Center Smithsonian Conservation Biology Institute, 
National Zoological Park, Washington DC, DC, USA

The Mountain Plover (Charadrius montanus) is a migratory 
shorebird of conservation interest that breeds in grasslands 
and xeric tablelands along the western edge of the Great 
Plains and overwinters in areas along the southern border of 
the United States into Mexico . Light-level loggers recovered 
from plovers breeding in Montana provided evidence for 
regular movement to cropland regions in Colorado and Okla-
homa for extended periods immediately following breeding . 
Plovers occupied these regions for 30-60 days before con-
tinuing to destinations in Texas and Arizona, where they re-
mained for the subsequent 4-5 months prior to spring migra-
tion . Extended use of this area suggests that it is important 
for plovers during fall migration . However, light level loggers 
do not provide precise location estimates, and so cannot be 
used to identify habitat used by plovers during the non-ob-
served periods . To improve our understanding of movement 
patterns and habitat use during the non-breeding season, 
we deployed GPS loggers on plovers breeding in Colorado 
and Wyoming . GPS track data recovered from three plovers 
confirmed the use of croplands near the Colorado/Oklahoma 
border . Despite the relatively small sample size, none of the 
eight plovers tracked by either tag type used croplands for 
breeding, yet all tracks suggest nearly exclusive use of crop-
lands during the full non-breeding period . The non-breeding 
period comprises most of the year and conditions including 
pesticide exposure or reduced predation pressure may have 
significant negative or positive impacts on adult fecundity 
and survival . Implications to conservation warrant further 
non-breeding habitat use consideration and study .
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P06.021
Spring migration duration exceeds that of autumn in Far 
East Asian greater white-fronted geese

Qingshan Zhao1, Xueqin Deng1, Lei Fang1, Zhenggang Xu2, Xi 
Wang1, Haoren He3, Lei Cao1, Anthony D . Fox4

1. Research Center for Eco-Environmental Sciences, Chinese Academy 
of Sciences, Beijing, China, 2. Central South University of Forestry and 
Technology, Changsha, China, 3. Xi’an Jiaotong-liverpool University, 
Suzhou, China, 4. Aarhus University, Aarhus, Denmark

Migration theory suggests, and some empirical studies show, 
that in order to compete for the best breeding sites and 
increase reproductive success, long-distance avian migrants 
tend to adopt a time minimization strategy during spring 
migration . Using GPS/GSM transmitters, we tracked the full 
migrations of 11 greater white-fronted geese Anser albifrons 
between southeast China and the Russian Arctic during 
spring and autumn over four different years . Contrary to 
theory, the results showed that migration in spring (79 ± 12 
days) took more than twice as long to cover the same dis-
tance as in autumn (35 ± 7 days) . This difference in migration 
duration was mainly determined by significantly more time 
spent at more stopover sites in spring . We suggest that these 
birds adopt different migration strategies in the two sea-
sons, spending almost three quarters of travel time at spring 
stopovers to acquire energy stores for ultimate investment 
in reproduction . In autumn, they acquired necessary energy 
stores on the breeding grounds sufficient to reach north-
east China staging areas almost without stop, which saved 
stopover time in autumn and resulted in the faster autumn 
migration than spring . 

P06.022
Analysis of the Little Tern Sternula albifrons migration in 
the East Atlantic Flyway

Yuzo Murofushi1, Petras Kurlavicius2, Takashi Fujii3, Ingrida 
Meskinyte4, Ryoh Murofushi1

1. Little Tern Research Center, Tokyo, Japan, 2. Lithuanian University 
of Educational Sciences, Vilnius, Lithuania, 3. The Japanese Society for 
the Preservation of Birds, Tokyo, Japan, 4. Favor For Nature PE, Vilnius, 
Lithuania

Very little is known about the migratory route and wintering 
sites of the Little Tern Sternula albifrons among the European 
population . In 2013, a cooperative research project was 
established between the Lithuanian University of Educa-
tional Sciences and the Little Tern Research Center in Japan . 
To study the migration patterns of Little Terns we studied 
breeding colonies in Central Lithuania . From 2014-2016 
we equipped 22 breeding adult individuals with light-
level geolocators along the Nemunas river (central point: 
55˚03’27 .9”N 22˚41’59 .0”E) . The geolocators represented 
less than 5% of the body mass of the tagged birds . Breed-
ing areas vary from as few as 3 to more than 50 nests spread 
along the Nemunas river . In the breeding period of 2017 we 
recaptured 7 individuals each wearing geolocator units . We 
revealed the very first full annual tracks for European little 
terns and recovered geolocator data showed 7 almost identi-

cal migratory routes . They showed a starting point in Lithu-
ania and ended along the north-western coast of Africa . Little 
terns migrate between Lithuania and Africa mostly relying on 
stop-over sites located along the southern coastline of the 
Baltic Sea as well as the eastern Atlantic coastline . The main 
wintering sites of the tracked individuals were located along 
the north-western coastline of Africa .

P06.023
Analysis of the Little Tern wintering area by use of light-
level geolocators

Wataru Kitamura1, 2, Takashi Fujii3, Masaharu Hayakawa4, Ryoh 
Murofushi3, Yuzo Murofushi3

1. Tokyo City University, Yokohama, Japan, 2. Little Tern Project, Tokyo, 
Japan, 3. Little Tern Research Center, Tokyo, Japan, 4. Uekusa Gakuen 
University, Chiba, Japan

The Little Tern (Sternula albifrons) is considered as an indi-
cator species for coastal and riverside areas because they 
require enough food to support their potentially large 
colonies . In Japan, the Little Tern population is declining due 
to habitat loss, predation and human disturbance . Breeding 
ecology of the Little Tern has been studied in Japan for years, 
but still much remains unknown for conservation measures, 
specifically information of their wintering areas and migra-
tory routes . In this study, geolocators were used to track the 
Little Terns migration route from their summer breeding area 
in Japan to their wintering area such as Australia, along the 
East-Asian Australasian Flyway . Little Terns were thought to 
have made a direct flight from Japan to the west coast of 
Australia but instead we discovered they made a roundabout 
flight along Ryuku islands, Philippines and Malaysia . Little 
Terns seemed to use these islands as stop-over sites and this 
might allow them to rest as well as regain energy during 
prolonged migrations . The recovered geolocator data also 
showed the wintering sites of Little Terns were widely spread 
from Malaysia, Papua New Guinea and the east to south-east-
ern coast of Australia . Though it needs further investigation, 
our knowledge of the general location of their stop-over and 
wintering sites will help the conservation of the species .

P06.024
How and why birds migrate along altitudinal gradients 
between seasons – insights from a sub-tropical island 
with a 4000 elevation range in East Asia

Pei-Yu Tsai1, Chie-Jen Ko2, 3, Ya-Jung Lu1, Mao-Ning Tuanmu1

1. Biodiversity Research Center, Academia Sinica, Taipei City, Taiwan, 2. 
Endemic Species Research Institute, Nantou County, Taiwan, 3. Institute 
of Ecology and Evolutionary Biology, National Taiwan University, Taipei 
City, Taiwan

A large proportion of bird species in mountain regions en-
gage in altitudinal migration, a behavior that involves annual 
movements between breeding and nonbreeding ranges at 
different elevations . Altitudinal migration is understudied 
and its patterns and causes are poorly understood . To fill 
this knowledge gap, we characterized altitudinal migra-
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tion patterns of ~100 breeding bird species in Taiwan and 
investigated how birds functional traits (including morpho-
logical, ecological and life history traits) affect the patterns . 
We quantified the migration tendency of individual species 
by calculating the seasonal change in the central location 
of their population distribution along elevation using the 
occurrence records in the eBird database . We then built 
phylogeny-controlled regression models to examine the 
associations between birds functional traits and migration 
tendency . Our results revealed diverse patterns of altitudinal 
migration, with 65 species moving downward and 16 species 
upward during the post-breeding season . Our regression 
models indicated that thermal tolerance, diet and habitat di-
versity are the major drivers of down-migration, with species 
that are more capable to breed in low temperature regions, 
eat more invertebrates, have more diverse diets or use more 
diverse habitat moving downward further in winter . In con-
trast, up-migration tendency is mainly associated with birds 
thermal tolerance range, as the species with wider ranges 
tend to move to higher elevations during winter . Using the 
long-term and large-scale data collected by citizen scientists, 
this study demonstrates an alternative approach to provide 
new and general insights into understanding of altitudinal 
migrations of birds .

P06.025
Migration strategy in the Rustic Bunting revealed by 
stable isotope analysis

Se-Young Park1, Chang-Yong Choi1, 2, Hyun-Young Nam1, 
Sook-Young Cho1, Jong-Gil Park1

1. Migratory Birds Center, Korea National Park Research Institute, Shi-
nan, Korea, 2. Department of Forest Sciences, Seoul National University, 
Seoul, Korea

In spite of the population decline of the Rustic Buntings 
(Emberiza rustica), long distance migrants in northern Pale-
arctic, limited information on their migration and causes of 
decline is available . In order to understand the migration 
strategy for the conservation of their populations, we col-
lected tail feathers of migrating populations in Korea and 
estimated their geographic origins by sex, age, and arrival 
timing based on stable isotope analysis . Our results showed 
that adults found in Korea migrated from lower latitudes 
than young birds while sex did not have a significant effect 
on their migration distances . The results support the previ-
ous hypothesis on buntings, that adults with higher body 
condition and more competitive in mating migrate shorter 
distances from their breeding areas than the young birds . 
We also found that later migrants arriving at the study sites 
in spring were born in higher latitudes, suggesting that 
northward migration of Rustic Buntings to breeding grounds 
may also be controlled by trade-offs between timing and 
distance .

P06.026
Evaluating the impact of overnight en route weather over 
the Gulf of Mexico on lean mass of spring migrants

Mariamar Gutierrez Ramirez1, Joely DeSimone1, 2, Michael S . 
Griego1, Cory R . Elowe1, Alexander R . Gerson1

1. University of Massachusetts Amherst, Amherst, MA, USA, 2. University 
of Montana, Missoula, MT, USA

During long migratory flights, birds use fat deposits for 
energy, but they also burn lean tissue resulting in significant 
reductions in muscle and organ masses which can impose 
physiological limitations that prolong stopover . In wind-
tunnel experiments, hotter or drier conditions lead to greater 
depletion of lean mass in flying birds . Therefore, warming 
temperatures experienced en route may directly impact 
body condition, migration rate, and ultimately breeding 
success of migratory songbirds . Here we test the hypothesis 
that higher temperatures and/or drier conditions experi-
enced en route by spring trans-Gulf of Mexico migrants will 
result in reduced lean mass upon arrival in the Northern 
Gulf coast . In spring 2016-2018 we banded songbirds on a 
barrier island in Apalachicola Bay, Florida . We used plasma 
metabolite profiling and Quantitative Magnetic Resonance 
body composition analysis to accurately and non-invasively 
measure body condition of spring migrants on arrival . Select 
species were tracked using automated radio-telemetry to 
determine stopover duration and migratory behavior . For six 
focal species, body fat averages were all under 9%, indicating 
birds had recently arrived from trans-Gulf flight . We found no 
inter-annual difference in fat mass or refueling rate . Northern 
Waterthrush (Parkesia noveboracensis) had significantly lower 
lean mass in 2016 than in 2017, but we did not find inter-
annual lean mass differences for the other species . Over-
night temperature and humidity data prior to capture will 
be correlated against size-corrected lean and fat masses to 
determine how climate impacts fuel use in flight and arrival 
condition in passerine Neotropical migrants .

P06.027
Does the ratio of diurnal and nocturnal migration activity 
in the Reed Bunting depend on season and sex?

Raisa Chetverikova1, 2, Olga Babushkina2, Irina Dyomina2, 
Dmitry Starikov2, Nadezhda Pogodina2, Philipp Grigoryev2, 
Kirill Kavokin2, Julia Bojarinova2

1. Carl von Ossietzky University, Oldenburg, Germany, 2. Saint Peters-
burg State University, Saint Petersburg, Russia

The knowledge on migratory restlessness in birds comes 
mostly from experimental studies on small passerine birds 
that, in the wild, migrate at night . The studies of species 
that combine both diurnal and nocturnal movements are 
scarce and do not embrace the analysis of variation of both 
activities simultaneously, for example within and between 
seasons of migration and differences between sexes . Yet 
such an approach may give clues for understanding the 
migration strategy of a species . The aim of the study was to 
evaluate the variation in nocturnal and diurnal restlessness 
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in the Reed Bunting in different seasons and between sexes . 
In northern Europe the Reed Bunting is a short-distance 
migrant, combining both nocturnal and diurnal activities 
during seasonal movements . Reed Buntings were trapped 
in the NW Russia (60 .41 N, 32 .57 E) in the beginning of their 
autumn migration . Birds were housed individually and 
were exposed to photoperiods that simulated the natural 
photoperiodic changes during migration and wintering . The 
activity of birds was registered by infrared sensors . There was 
a clear difference in the ratio of diurnal and nocturnal migra-
tory restlessness between autumn and spring . In spring, 
birds showed greater variation in migration patterns: most 
females exhibited mainly nocturnal restlessness, whereas 
males tended to combine nocturnal and diurnal restless-
ness . Our data suggest that: 1) diurnal migration movements 
should be more pronounced in spring compared to autumn; 
2) in spring, migratory strategies of different birds may be 
considerably different . This research was supported by the 
Saint Petersburg State University (grant 1 .37 .149 .2014) .

P06.028
Weather condition influences the migratory routes of 
Chinese Sparrowhawk along the East Asian Oceanic 
Flyway

Pei-Tsen Liao1, Jo-Szu Tsai2, 3

1. Department of Forestry and Natural Resources, Chiayi University, 
Chiayi, Taiwan, 2. Raptor Research Group of Taiwan, Chiayi, Taiwan,  
3. Department of Biological Resources, National Chiayi University, 
Chiayi, Taiwan

Weather conditions have important effects on migratory 
raptors, especially the direction of wind . In general, raptors 
avoid migrating across water to reduce the risk of an un-
stable atmosphere . In the East Asian Oceanic Flyway, raptors 
fly over large water bodies and by island hopping to their 
wintering sites . However, little is known on how weather 
conditions influence the migration ecology . The Chinese 
Sparrowhawk (Accipiter soloensis) is the most abundant 
migratory raptor in Taiwan . To understand how wind affects 
raptors travelling in this flyway, we used satellite telemetry 
to track 12 Chinese Sparrowhawks in 2016 and 2017 . We 
focused on the flight pattern during autumn migration 
from Southern Taiwan to the Philippines and Indonesia . We 
divided the route into two segments, Bashi Channel and Phil-
ippines to Indonesia . We first derived daily ground speeds of 
Chinese Sparrowhawks into forward and sideward compon-
ents, as well as the corresponding tailwind and side wind . We 
defined the flight behavior and strategy by calculating the 
ratio between sideward ground speed and side wind . When 
Chinese Sparrowhawks migrate across Bashi Channel (n=8), 
they overcompensated (37 .5%) or compensated (62 .5%) to 
avoid westward winds that may cause them to drift into the 
ocean . They also showed strong overcompensated (32%) or 
compensated (48%) behavior while passing through the Phil-
ippine archipelago and Indonesia by island hopping (n=25), 
and only drifted in 20% in this section . Compared to raptors 
that migrate over land, raptors that cross ecological barriers 

such as large water bodies between islands may have less 
flexibility .

P06.029
Fall migration routes, stopovers, and wintering sites of 
Greater crested tern in Taiwan as determined by satellite 
telemetry

Le Ning Chang, Chung Hang Hung, Hsiao Wei Yuan
School of Forestry and Resource Conservation, National Taiwan Univer-
sity, Taipei, Taiwan

The majority of the breeding birds in the Matsu Islands Tern 
Refuge (MITR), Taiwan consists of Greater Crested Terns . 
Based on census records collected from 2008-2017, there are 
an average of 3800 adult GCT individuals in MITR . To better 
understand their movements, we banded 226 adults and 
405 GCT chicks since 2008 and have since recorded resight-
ings from Min River Estuary, Jiushan, and Wuzhishan, China . 
However, the migration routes and wintering sites for GCT 
are still unknown . In this study, we attached satellite trans-
mitters to 4 GCT adults in 2016 and 9 GCT adults in 2017 . Our 
results show terns from the same colony took two different 
migration routes; one following the China coast moving 
southward and wintering in Vietnam, Cambodia, Thailand, 
and Myanmar (69%); and the other following the China coast 
moving south-westward to winter in the Philippines (31%) . 
Possible stopover locations highlight the importance of Kin-
men island in Taiwan and the coast of Guangdong Province 
and Hainan island in China . Future work will accumulate 
more banding and tracking data to assess terns survival rate, 
dispersal, and possible breeding sites .

P06.030
Migration patterns and overwintering distribution of 
Black Terns breeding on the Laurentian Great Lakes

David J . Moore1, Jeffrey N . Costa1, David A . Shealer2, Caleb G . 
Putnam3, James Fox4

1. Canadian Wildlife Service, Environment & Climate Change Canada, 
Burlington, ON, Canada, 2. Loras College, Dubuque, IA, USA, 3. Audu-
bon Great Lakes/Michigan Department of Natural Resources, Lansing, 
MI, USA, 4. Migrate Technology Ltd., Cambridge, United Kingdom

Limited information exists on the migration and wintering 
distribution of Black Terns (Chlidonias niger) breeding in 
North America . The objectives of this project were to: (1) fill 
gaps in our basic understanding of the migratory and non-
breeding ecology of this species, which has undergone long-
term declines, and (2) identify critical habitat and timing of 
use throughout its annual cycle . We deployed leg-mounted 
geolocators (light-level data loggers) on 40 adult Black Terns 
breeding on the Great Lakes at two sites: southern Georgian 
Bay, Lake Huron (in 2016; n=31) and Lake St . Clair (in 2017; 
n=9) . Tags recovered with full-cycle information (n=4 to 
date), reveal high levels of individual variation in the timing 
of migration and paths taken, and in the locations of and 
durations at winter quarters . Fall (southward) migration in-
cluded staging on the Atlantic coast of the Carolinas (range: 
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5-18 d) and in Panama (range: 11-65 d) . Individuals wintered 
(range: 50-119 d) in discrete locations from Panama to 
southern Peru; two terns spent significant time at sea during 
this period (50 d and 96 d, respectively) . Spring (northward) 
migration included staging (range: 5-11 d) on the US coast 
of the Gulf of Mexico . Birds returned to breeding areas using 
both the Mississippi (n=3) and Atlantic (n=1) flyways . The 
estimated total distance traveled over the annual cycle also 
varied among individuals (mean: 15,700 km; range: 13,400-
18,200 km) . This information will be used to identify stressors 
and assess causes of population declines to inform conserva-
tion planning for this species .

P06.031
Spring migration and movements of bald eagles 
(Haliaeetus leucocephalus) wintering in south coastal 
British Columbia

David Hancock2, Myles Lamont1, 2, David Bird3, 2, John Elliott4, 
Sandi Lee4, Michael Seear5, 2, Ron Ydenberg6

1. TerraFauna Wildlife Consulting, Inc, Surrey, BC, Canada, 2. Hancock 
Wildlife Foundation, Surrey, BC, Canada, 3. McGill University, North 
Saanich, BC, Canada, 4. Environment Canada, Delta, BC, Canada,  
5. University of British Columbia, Vancouver, BC, Canada, 6. Simon 
Fraser University, Burnaby, BC, Canada

A 36-year bounty program on Bald Eagles (Haliaeetus leuco-
cephalus) existed in Alaska until 1953, resulting in the deaths 
of hundreds of thousands of birds . Since its cessation, there 
has been a remarkable recovery in the number of Bald Eagles 
throughout the Pacific Northwest . The Fraser Valley in British 
Columbia now harbours a large population of resident and 
non-resident Bald Eagles with estimates of up to 35,000 birds 
passing through the region during spring and fall move-
ments . Additionally, concentrations as large as 10,000 birds 
congregate during peak salmon spawning periods on the 
Lower Fraser River, representing the largest known gather-
ings for the species anywhere in North America . There is 
limited information about the origins of this wintering popu-
lation, how long they remain in the area and to what degree, 
and how the broader western metapopulation, utilizes 
the Fraser River for winter foraging opportunities . To date, 
limited telemetry data has been collected from this region 
of the Pacific Northwest, particularly on wintering birds . We 
describe spring migration chronology of adult and sub-adult 
Bald Eagles trapped and banded between February and 
March 2018 in Delta, B .C . as well as techniques used in the 
capture and deployment of GPS-GSM transmitters to address 
some of these knowledge gaps . Preliminary results of spring 
movements including unexpected southern migrations prior 
to northern departure, near simultaneous northward migra-
tion from the Fraser Valley and arrival on northern breeding 
grounds in Alaska, are discussed . 

P06.032
The study of migration routes of Chinese Sparrowhawk 
(Accipiter soloensis) based on satellite telemetry

Yi-Hua Tsai1, Chien-Wei Tseng1, Hung-Ming Chang1, Jo-Szu 
Tsai2, 1

1. Raptor Research Group of Taiwan, Taipei City, Taiwan, 2. National 
Chiayi University, Chiayi city, Taiwan

The Chinese Sparrowhawk (Accipiter soloensis) is one of the 
most abundant migratory raptors in East Asia, with over 
140,000 individuals migrating through East-Asian oceanic 
flyway annually . However, ground counts at Kenting National 
Park in Southern Taiwan during autumn showed a declining 
trend in the past 15 years and concerns were raised about 
the species’ status . Although major breeding and wintering 
grounds have been described, information about its routes 
and migration ecology are still limited . We trapped 10 Chi-
nese Sparrowhawks in the autumn and 2 in the spring with 
un-baited mist nets during 2016-2017, and fitted them with 
5g solar-powered satellite transmitters (Microwave telem-
etry Inc . 5g Solar PTT-100) to record their migratory routes 
and roosting sites . Five out of twelve individuals wintered 
in central and south Philippines and four continued south-
ward to east Indonesia . Migration distance and duration 
from Kenting to wintering sites varied among individuals, 
ranging from 1,228 to 4,249 km and 17 to 79 days, respect-
ively . The northbound migration started in late March, and 
the ongoing tracking shows similar route to their outbound 
journey . All the trackers transmitted none or very few loca-
tions in the wintering and breeding periods . Wintering areas 
include farmland mosaic with fragmented forest, oil palm 
or coconut plantation, and forest, suggesting that in the 
non-breeding period, the Chinese Sparrowhawk is capable of 
utilizing human-disturbed habitats dominated by broad-leaf 
trees and farmland .

P06.034
The annual cycle of German adult Ospreys (Pandion 
haliaetus): studies in the breeding and wintering areas as 
well as during migration since 1995 by means of satellite 
telemetry

Bernd U . Meyburg1, Dietrich Roepke2, Christiane Meyburg2, 
Andreas Bass2, Rien E . van Wijk3

1. BirdLife Germany (NABU), Berlin, Germany, 2. World Working Group 
on Birds of Prey, Berlin, Germany, 3. Van Wijk Eco Research, Copen-
hagen, Denmark

German Ospreys (Pandion haliaetus) were thought to migrate 
to sub-Saharan Africa . However, most of the many ring re-
coveries were from juvenile birds, and adults had never been 
satellite-tracked . During 1995–2011, we marked 28 adult Os-
preys in NE-Germany with satellite tags working up to eight 
years . Three males wintered in Iberia, while the other birds 
wintered in West Africa . The migratory paths followed by 
Ospreys while in Europe, especially in autumn, seemed much 
straighter and more directional compared to the migratory 
paths followed in Africa . This pattern was related to wind 
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conditions, whereby individuals drifted with winds as they 
crossed the Sahara, then compensated as they approached 
their winter destination, causing a more diffuse pattern in mi-
gratory paths . Consequently, individuals were fairly consist-
ent in their use of routes between years in Europe, but not in 
Africa . Males started their autumn migration at the very end 
of the breeding season when the young have left, whereas 
females typically commenced migration much earlier, long 
before the young became independent . When breeding 
failed, females left breeding sites as early as late June . In 
contrast, the timing of the onset of spring migration showed 
little variation in either sex . However, while males showed lit-
tle variation in arrival time on the breeding grounds, female 
arrival times were more variable . The difference between the 
sexes in the variance in arrival dates is perhaps due to the 
pressure on males to arrive at breeding places early in order 
to find and defend a high-quality breeding territory .

P06.035
Big data, big challenges: new Movebank tools for avian 
telemetry

Sarah C . Davidson1, 2, Gil Bohrer2, Roland Kays3, 4, Martin 
Wikelski1, 5

1. Max Planck Institute for Ornithology, Radolfzell, Germany, 2. The 
Ohio State University, Columbus, OH, USA, 3. North Carolina Musuem 
of Natural Sciences, Raleigh, NC, USA, 4. North Carolina State Univer-
sity, Raleigh, NC, USA, 5. University of Konstanz, Konstanz, Germany

The growing resolution and temporal record of on-animal 
sensor data is moving ecologists towards advanced tools 
for management, analysis and collaboration . At the same 
time, to understand and mitigate risk to animals caused by 
ongoing anthropogenic changes, in particular for migratory 
birds, wildlife biologists must minimize the time between 
data collection and data-informed management decisions . 
To meet these challenges, Movebank (movebank .org) offers 
free tools that are accessible across geographic, administra-
tive and taxonomic boundaries and can be integrated with 
use of R, GIS and other applications . Access and sharing op-
tions support communication between researchers, collabor-
ators and the public, while allowing sensitive data to remain 
private . As of April 2018, Movebank hosts over 700 million 
locations and 1 .2 billion other sensor measurements (primar-
ily from geolocators and accelerometers) describing 778 taxa 
and stored in over 4,500 user-created studies . In addition to 
providing automated data feeds for more than ten manufac-
turers, Movebank is now the data access portal for ICARUS, 
a new satellite tracking system for small animals enabled 
through the International Space Station and currently in its 
testing phase . In addition, the Environmental Data Auto-
mated Track Annotation (EnvDATA) System now connects to 
new global satellite products and provides an improved user 
interface for annotating hundreds of environmental variables 
to animal movement tracks, geographic regions and gen-
eric time-location records, enabling efficient data explora-
tion, hypothesis testing and model building . Finally, we are 
working with the International Bio-Logging Society to make 

published data discoverable across the biodiversity and life 
sciences communities .

P06.036
Non-breeding distribution and migratory routes of 
declining inland North American Common Terns

Annie Bracey1, 2, Simeon Lisovski3, David Moore4, Ann 
McKellar5, Elizabeth Craig6, Sumner Matteson7, Fred Strand8, 
Jeffrey Costa4, Cynthia Pekarik9, Paul Curtis6, Gerald Niemi2, 
Francesca Cuthbert1

1. University of Minnesota, St. Paul, MN, USA, 2. Natural Resources 
Research Institute- U of MN, Duluth, MN, USA, 3. Swiss Ornithological 
Institute, Sempach, Switzerland, 4. Canadian Wildlife Service, Burling-
ton, ON, Canada, 5. Canadian Wildlife Service, Saskatoon, SK, Canada, 
6. Cornell University, Ithaca, NY, USA, 7. Wisconsin Department of Nat-
ural Resources, Madison, WI, USA, 8. Wisconsin Department of Natural 
Resources, Brule, WI, USA, 9. Canadian Wildlife Service, Gatineau, QC, 
Canada

Waterbirds are showing widespread declines globally and 
face threats on both breeding and non-breeding grounds . In 
North America, the Common Tern (Sterna hirundo) is a spe-
cies of conservation concern because inland-breeding popu-
lations on the Great Lakes and in Manitoba are declining . To 
assess potential threats to survival it is useful to track birds 
during their full annual cycle . We used light-level geoloca-
tors to track 47 Common Terns nesting at five inland colonies 
from Lake Winnipeg, Manitoba, Canada to the eastern Great 
Lakes region of the United States, to identify migration 
routes and wintering locations . We also summarized activity 
patterns from immersion loggers during the non-breeding 
period . Migration routes revealed major staging along 
the lower Great Lakes, inland and coastal areas along the 
Atlantic coast, Florida, and Gulf of Mexico . The most com-
mon wintering location (70% of individuals) was in coastal 
Peru, which is a highly productive area of the world, where 
many waterbirds depend on adequate food and habitat for 
survival . With a changing climate, coastal Peru is predicted 
to experience increased frequency and intensity of El Niño 
– Southern Oscillation events which will alter abundance 
and availability of prey fish, which has been documented to 
negatively influence survival . Our results have important im-
plications for where to prioritize future wintering studies for 
inland nesting Common Terns . Identifying potential causes 
of mortality, environmental variables associated with survival 
and winter site fidelity, and habitat and food availability in 
coastal Peru will be important to isolating local threats and 
potential risks to survival .

P06.037
Stopover physiology of migratory songbirds near the 
south shore of Lake Ontario

Susan S . Pagano, Calvin Carrington
Rochester Institute of Technology, Rochester, NY, USA

Habitats near the Great Lakes can serve as important stop-
over sites for many migratory landbirds . Examining the 
physiological condition of birds at these sites may provide in-
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sight about habitat-related factors, like food availability, that 
are important for successful stopover, and provide a baseline 
from which to assess fluctuations in stopover site quality 
related to environmental change . We examined physiological 
indices of condition and fuel use in migrating thrushes 
stopping over at an important stopover site on the south 
shore of Lake Ontario in order to compare multiple condition 
indices across species and seasons . We captured and blood 
sampled birds from 2012 to 2016 at the Braddock Bay Bird 
Observatory near Rochester, NY during the intensive migra-
tion periods . We profiled plasma for concentrations of key 
energy and nutritional metabolites (triglyceride, glycerol, uric 
acid, glucose, non-esterified fatty acids, total plasma protein) 
and measured chronic stress via leukocyte counts . Plasma 
metabolites varied annually across fall seasons, with 2013 
appearing to be a year characterized by lower fat deposition 
and nutrition . The short-distance migrants passing through 
the area later in the season showed more pronounced varia-
tion and a trend toward higher stress levels, though overall 
stress levels appear to be low at this site . The data comple-
ment our previous work on landbird fall migration physiol-
ogy and fruit quality in the region, and support the value of 
this area for migration stopovers .

P06.039
Large variation in migration routes of hybrid flycatchers

Thor Veen1, Jakub Rybinski2, Kira Delmore3, Matt Low4, Anna 
Qvarnström2

1. Quest University Canada, Squamish, BC, Canada, 2. Uppsala Univer-
sity, Uppsala, Sweden, 3. Max Planck Institute for Evolutionary Biology, 
Plön, Germany, 4. Swedish University of Agricultural Sciences, Uppsala, 
Sweden

Long distance avian migration often follows well defined 
routes and deviations are thought to be selected against . 
Hybrids between species with distinct migratory routes are 
often believed to follow an intermediate route and are pre-
dicted to face increased mortality creating so called ’migra-
tory divides’ between species . Hybrids between the collared 
(Ficedula albicollis) and pied flycatcher (F. hypoleuca) however 
do not show reduced return rates to the breeding grounds, 
despite collareds and pieds having very different eastern and 
western migration routes through Europe and Africa and 
spending the winter in southern and western Africa respect-
ively . In this study we aim to elucidate the migratory routes 
of hybrids using small light-level recording devices (geoloca-
tors) . We collected data from five collared flycatchers and two 
hybrid flycatchers . Although both hybrids had a pied mother 
and collared father, they followed very different migratory 
routes . One hybrid roughly followed the same route as col-
lared flycatchers, whereas the second hybrid initially fol-
lowed the same route but changed course abruptly spending 
the winter at the same longitude as the pied flycatchers in 
western Africa . We discuss the implications of these results 
for our understanding of avian migration .

P06.040
Altitudinal migration by birds: a review

Maria Alice S . Alves1, Luciana Barçante2, Mariana M . Vale3

1. Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil, 
2. Programa de Pós-graduação em Ecologia e Evolução, Instituto de 
Biologia Roberto Alcantara Gomes (IBRAG), Universidade do Estado do 
Rio de Janeiro, Rio de Janeiro, RJ, Brazil, 3. Universidade Federal do Rio 
de Janeiro, Rio de Janeiro, RJ, Brazil

Altitudinal migration is the seasonal altitudinal movement 
of birds from breeding areas to non-breeding or wintering 
areas at different elevations . Although this type of migration 
is widely reported, many questions remain unanswered . To 
investigate the state of the art on bird altitudinal migration, 
we conducted an extensive bibliographic survey on the 
Web of Science database and selected additional papers 
from the papers retrieved with our systematic survey . We 
compiled a list of altitudinal migrant birds worldwide and 
characterized species in terms of their taxonomic family, 
zoogeographic realm, and foraging guild . We found 1238 
species of altitudinal migrants, ~10% of the ~10,000 extant 
species of birds . These birds represented 130 families, with 
a higher proportion of altitudinal migrants belonging to the 
families Trochilidae, Muscicapidae, and Fringillidae . A strong 
geographic bias in publications focusing on avian altitudinal 
migration was found for the United States and Costa Rica . On 
the other hand, we found few studies in megadiverse regions 
such as Afrotropical and Indomalayan realms, and areas in 
the Neotropics other than Costa Rica . The most species of 
altitudinal migrants were invertivores, except in the Neotrop-
ics, where nectarivores and frugivores prevaile . This preva-
lence of invertivore birds is not unexpected because this 
foraging guild is the most common among birds worldwide . 
To increase our understanding of bird altitudinal migration, 
it is paramount to broaden the geographic scope of studies, 
including the megadiverse tropical regions . Furthermore, it 
is important to test hypotheses that attempt to explain the 
mechanisms underlying altitudinal migrations .

P06.041
Ectoparasites and their Interactions with Migratory 
Raptors

Lucero García Miranda1, Gabriela I . Salazar-Rivera2, Ernesto 
Ruelas Inzunza2

1. Facultad de Biología, Universidad Veracruzana, Xalapa, VER, Mexico, 
2. Instituto de Biotecnología y Ecología Aplicada, Universidad Veracru-
zana, Xalapa, VER, Mexico

Ectoparasites are present throughout any stage of the bird 
life cycle, including breeding, migration, and non-breeding . 
Central Veracruz, Mexico, is the world’s most important 
migratory corridor for raptors, as well as the only monitoring 
site that operates a banding station in Latin America . The 
aim of this study was to disentangle the pattern of relation-
ships between ectoparasites and their raptor hosts . We used 
a network theory analysis framework to better understand 
the role of diet, habitat use, and migration distance in the 
structure of these interactions . We collected ectoparasite 
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samples during the autumn 2017 migration period . We 
placed flat flies and lice samples taken directly from trapped 
birds in vials containing 70% ethanol for later identification . 
We found a weakly nested and modular network, with spe-
cies on both nodes showing little specialization . Two species 
of lice in the genus Mallophaga are dominant on Cooper’s 
Hawk (Accipiter cooperii), Sharp-shinned Hawk (A. striatus), 
Zone-tailed Hawk (Buteo albonotatus), and Red-tailed Hawk 
(B. jamaicensis), whereas Aplomado Falcon (Falco femoralis) 
and Peregrine Falcon (F. peregrinus), seem to be associated 
with a single, different species . Two unidentified species of 
flat flies (Diptera: Hippoboscidae) we term morphospecies 
1 and 2, are present in Cooper’s Hawk and Sharp-shinned 
Hawk . Morphospecies 1 was only found on Zone-tailed 
Hawk, Red-tailed Hawk, and Aplomado Falcon . We found no 
clear association between patterns of ectoparasites and their 
hosts, and the variables that we hypothesized could explain 
such patterns, possibly because of the lack of host specificity 
exhibited by lice and flat flies .

P06.043
Migration of Piping Plovers in the U.S. Atlantic: timing, 
routes, and atmospheric conditions

Pamela H . Loring1, Peter W . Paton2, Ramakrishna Janaswamy3, 
Hua Bai3, James D . McLaren4

1. U.S. Fish and Wildlife Service, Charlestown, RI, USA, 2. University of 
Rhode Island, Kingston, RI, USA, 3. University of Massachusetts, Am-
herst, MA, USA, 4. Environment and Climate Change Canada, Ottawa, 
ON, Canada

Information on offshore movements of species listed under 
the Endangered Species Act is needed for assessments of 
offshore wind energy areas . Our specific objectives were 
to track federally-threatened Atlantic Coast Piping Plovers 
(Charadrius melodus) to determine: 1) fall migration routes; 
2) temporal and demographic variation in offshore move-
ments; and 3) atmospheric conditions during offshore flights . 
From 2015 to 2017, we attached 1 .0 g digitally-coded VHF 
transmitters to 150 adult Piping Plovers nesting in Rhode 
Island and Massachusetts, USA and tracked their movements 
using 35 automated radio telemetry stations along the U .S . 
Atlantic Coast . Tagged plovers initiated migration from mid-
July through early September, with failed breeders departing 
earlier than successful breeders . Piping Plovers migrated at 
flight speeds ranging from 50 to 80 km/hr on evenings with 
predominately southwest winds, above average air temper-
atures, high visibility and little to no precipitation . Piping 
Plovers from Cape Cod, Massachusetts departed within six 
hours prior to local sunset, and primarily used an offshore 
route across the mid-Atlantic Bight . In contrast, plovers from 
Rhode Island departed within four hours prior to local sunset, 
and either followed a coastal route or took an offshore route 
south of Long Island, New York . Individuals used stopover 
sites along the U .S . mid-Atlantic coast during migration, 
with nocturnal migratory flights spanning distances of over 
600 km . These results reveal new insights into the migration 
ecology of Piping Plovers and will be used in assessments of 

exposure to offshore wind energy areas throughout the U .S . 
Atlantic Outer Continental Shelf . 

P06.044
From Alaska to the Amazon: migration patterns of 
western-breeding blackpoll warblers

Ryan Norris1, Bradley K . Woodworth1, Stuart A . Mackenzie3, 
Amy E . Newman1, Laura M . Phillips5, Hilary Cooke4, Alex 
O . Sutton1, Nikole Freeman1, Phillip D . Taylor6, William W . 
DeLuca2

1. University of Guelph, Guelph, ON, Canada, 2. University of Massachu-
setts Amherst, Amherst, MA, USA, 3. Bird Studies Canada—Long Point 
Bird Observatory, Port Rowan, ON, Canada, 4. Wildlife Conservation 
Society, Whitehorse, YT, Canada, 5. Denali National Park and Preserve, 
Denali, AK, USA, 6. Acadia University, Wolfville, NS, Canada

Every fall, many blackpoll warblers (Setophaga striata) em-
bark on one of the most extraordinary migratory feats on the 
planet, a nonstop crossing of the Atlantic Ocean . However, 
this discovery is only based on two populations in the south-
eastern portion of the species’ range . We tested the hypoth-
esis that blackpolls from western breeding populations first 
migrate east, traversing North America before embarking on 
a transoceanic flight toward South America to overwinter . In 
2016, we deployed 30 geolocators at each of four locations 
and recovered a total of 27 in 2017; Churchill, MB (n=12), 
Whitehorse, YT (n=5), Denali, AK (n=5), Nome, AK (n=5) . We 
found evidence that blackpolls undertake a loop migration, 
generally moving east across Canada before heading south 
to the mid-Atlantic coastline and then to the Amazon Basin 
to overwinter . Contrary to eastern-breeding blackpolls, 
we found little evidence that western-breeding blackpolls 
embark on a prolonged transoceanic flight during fall migra-
tion . During spring migration, blackpolls took a more direct 
route to breeding sites, cutting across the interior of North 
America . Birds breeding in Nome, AK underwent a 20,000 km 
round-trip migration, an astonishing distance for a 12g bird . 
Although blackpolls from the easternmost site, Churchill, 
departed the breeding grounds earlier than those from more 
western breeding locations, there was no difference in their 
arrival to the wintering grounds . Our results now contribute 
to a range-wide assessment of connectivity and migration 
patterns for one of the fastest declining songbirds in North 
America . 

P06.045
A Comparison of Species Captured between Two Nearby 
Banding Stations

Ann Nightingale
Rocky Point Bird Observatory, Victoria, BC, Canada

Rocky Point Bird Observatory (RPBO) has been monitoring 
passerine migration on the southwestern coast of British 
Columbia since 1994 . The primary monitoring location is on 
Department of National Defence land, and access has been 
increasingly compromised since 2001 . To ensure consistent 
coverage, a second banding site was located approximately 
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4 km northwest of the primary location in 2012 . Efforts were 
made to match habitat and coverage area . While there is an 
almost complete overlap in the species monitored and simi-
lar number of captures overall, there is a considerable differ-
ence in the abundance of species groups between the two 
sites . The original Rocky Point site captures more flycatch-
ers and warblers, while the Pedder Bay site captures more 
thrushes and sparrows . The overall result is that the slate 
of target species (Pacific coastal species and subspecies) is 
much better monitored by operation of two nearby stations 
than would be covered by either station independently .

P06.046
Wind conditions on migration influence the annual 
survival of a neotropical migrant, the western 
yellow-breasted chat (Icteria virens auricollis)

Andrew Huang1, Christine A . Bishop1, René McKibbin1, Anna 
Drake1, David J . Green2

1. Canadian Wildlife Service, Delta Environment and Climate Change 
Canada, Delta, BC, Canada, 2. Simon Fraser University, Burnaby, BC, 
Canada

Long-distance migratory birds in North America have 
undergone precipitous declines over the past half-century . 
Although the trend is clear, for many migrating species 
underpinning the exact causes poses a challenge to con-
servation due to the numerous stressors that they encounter . 
Climate conditions during all phases of their annual cycle 
can have important consequences for their survival . Here, 
using 15 years of capture-recapture dataset, we determined 
the effects of various climate factors during the breeding, 
wintering, and migrating stages on the annual survival of a 
western yellow-breasted chat (Icteria virens auricollis) popu-
lation breeding in southwestern Canada . We found that El 
Niño effects over the entire annual cycle had little influence 
on the annual apparent survival of yellow-breasted chats . 
However, we found evidence that wind conditions during 
migration, specifically average westerly wind speed or the 
frequency of storm events, had significant adverse effects on 
adult annual apparent survival . In comparison, precipitation 
levels on wintering ground had little to no influence on adult 
annual apparent survival, whereas growing degree days 
on the breeding ground had moderate but positive effects . 
In the face of climate change and its predicted impacts on 
climate processes, understanding the influence of weather 
conditions on the survival of migrating birds can allow ap-
propriate conservation strategies to be adopted for chats 
and other declining neotropical migrants .

P06.047
Siberian crane (Grus leucogeranus) migration counts on 
the Middle Aldan River, Yakutia

Daiaana Isaeva, Mariia Vladimirtceva, Nikolai Germogenov
Institute for Bioligical Problems of Cryolithozone under Siberian Branch 
of Russian Academy for the Sciences, Yakutsk, Russia

The Siberian crane (Grus leucogeranus) is an endangered spe-
cies, included in Red Books of Republic Sakha (Yakutia) and 
Russia and in Red Lists of IUCN . While the species western 
and central populations have declined, the eastern popula-
tion, breeding in sub-arctic tundra between rivers Yana and 
Kolyma and wintering in southeastern China, contains about 
4, 000 individuals . On their migration, most of the popula-
tion can be watched on middle Aldan River, 61˚52’24 .00”N, 
135˚31’31 .08”E, near a small village, Okhotski Perevoz . After 
breeding, Siberian cranes migrate over mountain ridges on 
the eastern part of Yakutia and their migration corridor is 
narrowing in this area . From 2008, we could count up to 60% 
of the eastern population on their fall migration from the 
observation point, but in 2017, we counted 3, 922 individuals 
what is almost 100 % . The migration over the observation 
point went very fast . Normally, we watch migration start in 
early-middle September (pairs, small flocks) with the first 
migration mass flow in late September . After October, 10, we 
register the decrease in flow . But in 2017, the mass migration 
started on October, 2, with the decrease in flow on October, 
5 . On October, 3, 1,807 cranes were counted, more than in 
the separate years . The high intensity of the migration could 
be related to snowy precipitation immediately following days 
with warm weather at sites of the crane pre-migratory con-
centrations . Based on observations over many years, snow is 
the main moving factor for Siberian cranes .

P06.048
Are Arctic Terns members of the flat-earth society?

Richard Bevan1, Chris Redfern2

1. Newcastle University, Newcastle upon Tyne, United Kingdom, 2. 
Natural History Society of Northumbria, Newcastle upon Tyne, United 
Kingdom

Arctic Terns Sterna paradisaea undertake the longest migra-
tion of any animal . Using geolocators (Migrate Technol-
ogy), we monitored the migration of terns breeding on the 
Farne Islands off the NE coast of England, UK . 28 birds were 
equipped in 2015 of which 23 were recaptured . The log-
gers revealed that the terns migrated from the UK down the 
west coast of Africa before moving into the Southern Indian 
Ocean . Several birds continued further eastward with some 
venturing past New Zealand into the South Pacific . All birds 
would then move south to the coast of Antarctica, at which 
point the birds would track westward before heading back 
to the UK; again, mainly along the west Coast of Africa . The 
wide range of eastward movements of the birds means that 
the distance travelled by each individual bird was also highly 
variable . Some birds had travelled so far eastward that it 
would have been a considerably shorter return trip if the 
birds had simply continued eastward into the South Atlantic 
via the tip of South America before moving north to the UK . 
Instead, all birds chose the westward route for their return . 
This behaviour has implications for how the terns perceive 
the world . The variability of the return distances from the 
same latitude also has implications for the triggers for migra-
tion, as all birds would have been exposed to approximately 
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the same light levels . These inter-individual differences in mi-
gration routes provide us with the opportunity to investigate 
how these trans-global migrants navigate the globe .

P06.049
Migration research of Siberian Crane (Grus leucogeranus)

Qian Fawen, Li Xiuming, Wu Aiming
Research Institute of Ecology, Environment and Protection, Chinese 
Academy of Forestry, Beijing, China

For further study on the migration of the eastern population 
of Siberian Crane (Grus leucogeranus), especially to reveal 
their exact migration routes, stopover sites, and ranges 
for summer and winter, eighteen rescued birds were fitted 
with GSM-GPS trackers, fifteen harnessed on the back and 
three on the legs, in China . Twelve of them were successfully 
tracked, and six of them provided 9 complete migrations 
from 2015 to 2017 . The results show that all the tracked birds 
flew to Poyang Lake as their wintering ground in China, 
and their breeding grounds are located in the Arctic tundra 
between the lower Yana River and lower Indigirka River 
in the Sakha Republic of Russia . The distances of migra-
tion between their wintering and breeding grounds was 
5479 .12±329 .09 km (n=10) in spring and 5290 .92±229 .99 km 
(n=8) in autumn (not significantly different; F=1 .87, p=0 .19), 
but the duration of migration was 58 .70±6 .91 d (n=10) in 
spring and 50 .25±8 .46 d (n=8) in autumn (significantly dif-
ferent; F=5 .46, p=0 .03), and the duration for stopover sites 
was 50 .00±6 .67 d (n=10) in spring and 41 .54±6 .51 d (n=8) in 
autumn (significantly different;F=7 .31, p=0 .02) . The percent-
age of the duration for stopover sites in the entire migration 
is more than 80% both in spring and autumn . Most of the 
important stopover sites for the tracked birds were in Song-
nen Plain in northeast China, including Momoge National 
Nature Reserve (NNR) (n=10) and Xianghai NNR (n=2) in Jilin 
Province, Tumuji NNR (n=4) in the Inner Mongolia Autono-
mous Region . 

P06.050
Discovery of fall migration of Northern Saw-whet Owls 
(Aegolius acadicus) in the Ozarks of Missouri, Arkansas, 
and Oklahoma (USA)

Kimberly G . Smith1, Mitchell Pruitt1, Dana Ripper2, Mia 
Revels3, Abbey Ramirez3, Linda Tossing4, Leesia Marshall5

1. University of Arkansas, Fayetteville, AR, USA, 2. Missouri River Bird 
observatory, Nelson, MO, USA, 3. Northeastern Oklahoma State Univ-
erisity, Tahlequah, OK, USA, 4. World Bird Sanctuary, St. Louis, MO, USA, 
5. Louisiana State University, Alexandria, Alexandria, LA, USA

Northern Saw-whet Owls Aegolius acadicus breed in forests 
of northern North America . Though widely captured during 
fall migration in eastern North America, the full extent of 
autumn dispersal and winter distribution is poorly known . 
Saw-whets are notoriously silent and secretive during the 
non-breeding season, making them difficult to locate . Since 
2010, efforts to capture saw-whets during fall migration have 
been underway in south-central United States, where owls 

was previously considered rare with sporadic historic fall/
winter records in Arkansas and Oklahoma . Nocturnal band-
ing efforts with audio lures began in 2010 in central Missouri, 
in 2012 near St . Louis, Missouri, in 2014 in northwestern 
Arkansas, and in 2016 in northeastern Oklahoma and central 
Louisiana . Banding efforts continue to be successful, with a 
total of 326 saw-whets captured in Missouri, Oklahoma, and 
Arkansas since 2010 . No owls were captured in Louisiana . 
Throughout the Ozark region, the most frequently captured 
age class was hatch-year, followed by second-year owls, 
and after second-year owls . Other age classes made up less 
than 11% of captures . The sex ratio was 75 .1% female, 9 .9% 
male, and 15 .1% unknown (majority of unknown individuals 
were HY, where the most overlap is possible) . Second-year 
females were most commonly encountered, followed by ASY 
females, HY females, and HY males . The majority of males 
were HY, likely due to sex-differential migration strategies in 
adult saw-whets, with females wintering further south than 
adult males . Based on foreign recoveries, owls appear to be 
coming from the western Great Lakes, a heretofore unknown 
migratory route .

P06.051
Estimating spatial use of Bicknell’s Thrush in north-
central New Brunswick

Christopher Ward, Tony Diamond
University of New Brunswick, Fredericton, NB, Canada

Bicknell’s Thrush (Catharus bicknelli) is a rare, neotropical 
migratory songbird that breeds in high elevation stunted-
growth forests in north-eastern United States and eastern 
Canada . In New Brunswick, Bicknell’s Thrush occupy indus-
trial forest stands regenerating after clear-cutting, and have 
declined at 11 .5% annually from 2002-2011 . Current popula-
tion estimates are derived from point-count surveys com-
bined with rough habitat models that are inaccurate for the 
region . Assessing population density and habitat use are vital 
next steps to improve New Brunswick population estimates . 
We focus on measuring home range size in a patch of 4100 
ha in size identified previously . We tagged 10 male and eight 
female Bicknell’s Thrush with VHF radio tags and tracked 
them over two summer breeding seasons . We found mean 
home range areas of 19 .8 ± 17 .3 ha (male), and 48 .94 ± 53 .7 
ha (female) . From home range size and overlap, we estimated 
a female Bicknell’s Thrush population within the patch to be 
111 ± 28 female individuals . When extrapolated to a poten-
tial habitat model within New Brunswick, we estimated 5895 
± 1490 female Bicknell’s Thrush, translating to 17685 individ-
ual Bicknell’s Thrush in New Brunswick (calculated at a 2:1 
ratio of males to females) . Our estimate is much greater than 
previous estimates (2734 – 10573 individuals) from male-
only point count surveys . We discuss the population estimate 
and the high variability in home range sizes of both sexes in 
relation to their breeding stage and general habitat . 



Poster Abstracts 27th International Ornithological Congress, Vancouver, 2018

271

P06.052
The influence of fruit availability on stopover duration 
for red-eyed vireos that have just crossed the Gulf of 
Mexico

Alfredo Dorantes1, Richard E . Feldman1, Antonio Celis-
Murillo2, Jill Deppe3

1. Centro de Investigación Científica de Yucatán, Merida, YUC, Mexico, 
2. Illinois Natural History Survey, University of Illinois Urbana-Cham-
paign, Urbana-Champaign, IL, USA, 3. Eastern Illinois University, 
Charleston, IL, USA

For migratory birds, minimizing the time spent on stopover 
speeds overall migration and increases fitness . Stopover 
duration should depend on local food availability because 
food will influence how rapidly birds can deposit fat . Ac-
cessible food may be especially important for birds in poor 
physical condition such as those that have just crossed the 
Gulf of Mexico . Surprisingly, there are few studies testing 
the relationship between stopover duration and food avail-
ability and none for birds that have just crossed the Gulf . 
In this study, we test whether birds arriving on the coast of 
the Yucatan Peninsula during times of high fruit availability 
stopover for less time . During fall migration of 2016, we 
radiotracked 24 red-eyed vireos (Vireo olivaceus) at mainland 
and island sites . We found that vireos arriving on the island 
stayed, on average, 151 hours and shortened their stay by 36 
hours when 100 more ripe fruits were available . On the main-
land, however, birds stayed for 14 hours and the influence 
of fruit was not significant . Our results suggest that birds 
arriving to the mainland fed briefly along the coast before 
moving inland and did so regardless of how much fruit could 
be consumed locally . Meanwhile birds on the island did not 
head inland until they could put on sufficient mass, which 
occurred faster when there was more fruit . Our results further 
suggest that the effects of climate change and habitat loss 
– which is expected to decrease fruit availability – will be 
exacerbated in isolated stopover habitats .

P06.053
Using eBird Citizen Science data to choose the best big 
birds to track smaller ones: “communications ecology” 
takes flight

David W . Winkler1, Mattia Pancerasa2, Tricia Miller3, Michael 
Lanzone4

1. Cornell University, Ithaca, NY, USA, 2. Politecnico di Milano, Milan, 
Italy, 3. Conservation Science Global, West Cape May, NJ, USA, 4. Cel-
lular Tracking Technologies, Rio Grande, NJ, USA

With the development of LifeTags small enough to track 
birds less than 20g in mass over their entire life-times, there 
is increasing need to place receivers in the paths of small 
migrating passerines . In the Americas, the Motus wildlife 
tracking system is beginning to have regional impact and 
is still growing, but there are many places that small birds 
travel where Motus may never reach . We are exploring the 
possibility of using species of birds large enough to carry a 
receiver that listens for tags on smaller species to dramatic-
ally increase the odds of repeatedly encountering smaller 

target species . The larger species would serve as an “air 
station”, migrating and moving through its habitat and pas-
sively encountering the smaller tagged species . Every time 
a signal is received, it would be time- and GPS-stamped, 
and the encounter sent back to a central server via the cell 
phone network . We use eBird data to combine information 
on the annual movements and patterns of co-occurrence 
of target and potential air station species to help choose 
among them . We think this is a promising method in the new 
science of “communications ecology,” using larger species 
as mobile sensing platforms that can gather information on 
the environment much more efficiently than can any purely 
human-manufactured sensor platforms . The method should 
increase greatly the chances of gathering registrations of 
the target species, either throughout the annual cycle or in 
designated times of year when information on movements is 
particularly sparse . 

P06.054
Long-distance migration of Burrowing Owls across 
western North America

Troy I . Wellicome1, 2, Courtney J . Conway3, 5, David H . Johnson4, 
Julie L . Conley6, David R . Bruinsma1, Carl G . Lundblad5, Ryan J . 
Fisher7

1. Canadian Wildlife Service, Edmonton, AB, Canada, 2. University of 
Alberta, Edmonton, AB, Canada, 3. U.S. Geological Survey, Moscow, ID, 
USA, 4. Global Owl Project, Alexandria, VA, USA, 5. University of Idaho, 
Moscow, ID, USA, 6. U.S. Fish & Wildlife Service, Yakima, WA, USA,  
7. Saskatchewan Ministry of the Environment, Regina, SK, Canada

Identifying causes of declines in long-distance migrants 
is hampered by a lack of knowledge of migratory routes, 
destinations, and annual dispersal . We documented migra-
tion patterns of Western Burrowing Owls (Athene cunicularia 
hypugaea) throughout their range in North America . From 
2009-2014, we deployed light-level geolocators on 367 adult 
burrowing owls, breeding in 8 states and 3 provinces in the 
U .S .A . and Canada . We obtained usable data from 51 of these 
owls recaptured in subsequent years . From 2013-2017, we 
also deployed solar-powered satellite transmitters (PTTs) 
on 78 adult owls, in 9 states and 3 provinces . Owls breeding 
west of the Rocky Mountains (in British Columbia, Wash-
ington, or Oregon) wintered in the U .S .A ., with most female 
owls migrating to California and most male owls wintering in 
Washington . In contrast, owls breeding in the interior states 
or provinces wintered almost exclusively in Mexico: on the 
Baja Peninsula, along the Pacific coast, along the Gulf Coast, 
and throughout interior Mexico as far south as Mexico City . 
Most owls that bred on the Great Plains remained east of the 
Rocky Mountains when migrating, with stopovers commonly 
in the Central or Southern High Plains, but several crossed 
the southern portion of the Continental Divide heading to 
wintering sites in Mexico . Owls had stronger site-fidelity to 
wintering sites than to breeding sites . Our results demon-
strate that Mexico and California are important wintering 
areas for Western Burrowing Owls and, hence, conservation 
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efforts to halt population declines and recover owl popula-
tions need to consider mitigation of factors in those regions .

P06.055
New York City is an urban migratory stopover site for 
Semipalmated Sandpipers Calidris pusilla

Susan B . Elbin, Debra L . Kriensky, Kaitlyn L . Parkins, Emilio T . 
Garcia
New York City Audubon, New York, NY, USA

Shorebirds undertake a long-distance annual round-trip 
migration with stopover sites along the way . Jamaica Bay 
Wildlife Refuge, New York City, NY, USA, is a 21,000-acre 
urban estuary that lies within the Atlantic Flyway and in the 
most densely populated city in the United States . Habitat loss 
is the greatest threat to Atlantic Flyway shorebirds and may 
lead to increased use of urban sites . Do these sites provide 
nutrients and shelter needed by shorebirds during their 
migration? We begin addressing this question by looking at 
local and long-distance movement . To document habitat use, 
we conducted citizen science surveys to produce maps of 
shorebird hotspots . In 2018 we ground-tracked tagged birds . 
Long-distance movements were mapped using NanoTag 
data . NanoTags are small radio transmitters (0 .67 grams) that 
emit signals stored on towers in the Motus Wildlife Track-
ing System . We banded and tagged birds at three stopover 
sites in Jamaica Bay during their spring (n = 19 in 2017; n = 
10 in 2018) and fall (n=5 in 2016) migrations . All birds were 
detected upon release . Nineteen birds were detected at 
least one point along their spring migration, including Gulf 
of St . Lawrence and James Bay . Seven birds were detected 
during the fall migration . We are waiting for results from the 
2018 stations . Results to date indicate that birds stopping 
in Jamaica Bay continue to points north during the breed-
ing season, and the resources they find NY need to be high 
quality . 

P07: Physiology, Cell and Molecular 
Biology

P07.001
Maternal effect mediated by yolk corticosterone in the 
Greater Rhea (Rhea americana)

Natalia S . Della Costa, Joaquin L . Navarro, Raul H . Marin, 
Monica B . Martella
Universidad Nacional de Cordoba & CONICET, Córdoba, Argentina

Yolk corticosterone levels and stress responses in chicks of 
Greater Rhea Rhea americana vary according to the maternal 
environment, suggesting that this hormone may act as a 
maternal effect by which the mother adjusts the offspring 
phenotype according to the context . However, this adaptive 
adjustment requires mechanisms that may allow the female 
to regulate deposition of corticosterone in relation to those 
conditions that are relevant for its offspring fitness . Therefore, 

yolk corticosterone levels would vary in a changing environ-
ment and should not be correlated with hormone levels in 
the mother . To explore these hypotheses we quantified: (a) 
maternal yolk corticosterone levels in eggs collected dur-
ing different breeding seasons in two captive Greater Rhea 
populations (one of them exposed to similar environmental 
conditions and the other to different conditions), and (b) 
mean fecal glucocorticoid metabolites (FGMs) concentra-
tion in each female of a captive population during the egg 
formation period (7 days before oviposition), and the amount 
of corticosterone deposited in the yolk . We found that (a) 
Greater Rhea females deposit different yolk corticosterone 
levels when environmental conditions change during two 
breeding seasons (61 .52 ± 5 .36 and 102 .49 ± 13 .12 ng/g, 
respectively), and (b) yolk corticosterone concentration is not 
correlated (P = 0 .36) with the female’s hormone level . These 
results suggest the existence of flexible mechanisms that 
could act at the level of the oocyte, regulating the amount 
of corticosterone that enters and/or is retained in the yolk of 
each egg .

P07.002
Avian gametologs as molecular tags for sex identification 
in birds of prey of Iran

Foroogh Nejatollahi1, 2, Setareh Moazen3

1. Recombinant Antibody Laboratory, Department of Immunology, 
Shiraz University of Medical Sciences, Shiraz, Iran, 2. Shiraz HIV/AIDS 
Research Center, Shiraz University of Medical Sciences,, Shiraz, Iran, 
3. Faculty of Science, University of British Columbia, Vancouver, BC, 
Canada

Recently, molecular sex identification methods based on 
amplification of introns of chromodomain-helicase DNA 
binding protein1 (CHD1) have provided valuable tools for 
ecological study and conservation breeding programs of 
birds . These methods employ a primer pair flanking an in-
tron, which varies considerably in length between the avian 
gametologs CHD1Z and CHD1W . We tested the applicability 
of CHD1Z and CHD1W genes as universal tags for molecular 
sex identification in birds of prey in Iran . Total genomic DNA 
was extracted from pectoral feathers of 23 species in 12 
genera (Accipitrinae: seven genera; Strigidae: two genera; 
Tytonidae: two genera; Falconidae: one genus) using the 
alkaline boiling method . Introns of the CHD1Z and CHD1W 
genes were amplified using 2550F/2718R primer pair . To 
determine the validity of the sexing methods, PCR products 
of males and females from Golden Eagles (Aquila chrysaetos) 
were purified by AccuPrep DNA gel purification kit and 
subjected to direct sequencing using capillary DNA ana-
lyzer . Forward and reverse nucleic acid sequence data were 
used to construct a continuous sequence of target DNA . We 
confirmed successful sex identification in 22 species of birds 
of prey using feathers as the source of DNA . Females showed 
two amplicons differing by about 200 bp, while only one 
amplicon was produced in males . These results suggest that 
the regions of CHD1W and CHD1Z amplified in this study are 
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conserved among most birds of prey, enabling accurate sex 
identification .

P07.003
Corticosteroid-binding globulin: Evaluation of methods 
and estimation of free CORT

Hannah E . Beyl, Creagh Breuner
University of Montana, Missoula, MT, USA

Life history theory posits an intrinsic trade-off between 
survival and reproduction but the proximate mechanisms 
regulating these tradeoffs are not well understood . The 
glucocorticoid-driven stress response is thought to mediate 
this tradeoff . Corticosteroid-binding globulin (CBG) likely 
regulates corticosterone’s (CORT) access to tissue . CBG varies 
by species, season, population, life history sub-stage, sex and 
changes with acute and chronic stress . However, there is still 
disagreement as to both CBGs role in stress reactivity, as well 
as the best methods for measuring plasma CBG . Charcoal 
and vacuum filtration are the main techniques for measuring 
CBG . I focus on the vacuum filtration method and address 
the critique of temperature’s effect on the disassociation con-
stant of CBG . I ran CBG assays at two different temperatures 
(4˚C and 41˚C) to understand the differences in estimates of 
the dissociation constant (Kd) . Using house sparrow plasma, I 
demonstrate a temperature-sensitivity of the CBG assay and 
suggest that we are under-estimating the amount of free 
CORT across several species birds, and likely across verte-
brates . I then re-analyzed data published on house sparrow, 
zebra finch and European starling free CORT with the Kd I 
calculate under biologically relevant temperature and show 
results . An understanding of CBG is essential to studies in-
volving stress and behavior and use of a biologically relevant 
assay temperature increases accuracy of measurements .

P07.004
Hypothalamic gene expression under short and long-
term exposure to long days

Ila Mishra1, Sanjay K . Bhardwaj2, Vinod Kumar1

1. Department of Zoology, University of Delhi, Delhi, DL, India, 2. De-
partment of Zoology, CCS University, Meerut, UP, India

We investigated the expression pattern of the thyroid 
hormone-responsive gonadostimulatory and steriodogenic 
genes (dio2, dio3, gnrh, gnih and aromatase) in the hypo-
thalamus of photosensitive and photorefractory redheaded 
buntings exposed to different durations of long days . The 
short long-day exposure caused a significant increase in the 
mRNA levels of dio2 and gnrh, a decrease in levels of dio3, 
and no change in gnih mRNA levels . We also found increased 
aromatase (cyp19) levels after both short and long exposure 
to stimulatory long days . The expression patterns in photo-
sensitive and photorefractory buntings were similar, except 
for relatively higher gnrh and gnih and low dio3 mRNA levels 
in the latter . Plasma testosterone, T3 and T4 levels as well as 
the phenotypes conformed to the gene expression patterns . 
Furthermore, there was a significant correlation between 

gene expression patterns, indicating a concurrent photo-
stimulation of the gonadostimulatory and steroidogenic 
genes . Differences in the mRNA expression levels between 
short and long duration of exposure to long days demon-
strated differences at the transcriptional level between initia-
tion and maintenance of the photoperiod-induced seasonal 
response in an absolute photorefractory species .

P07.005
Urbanization and its impacts on birds: Disentangling 
the effects of three major urban pollutants on avian 
physiology

Ann-Kathrin Ziegler1, Anders Gudmundsson2, Jenny Rissler2, 
Caroline Isaksson1

1. Lund University, Department of Biology, Lund, Sweden, 2. Lund Uni-
versity, Faculty of Engineering LTH, Ergonomics and Aerosol Technol-
ogy, Lund, Sweden

Anthropogenic alterations of habitat, including rapid urban-
ization rates, pose new challenges to wildlife . Compared to 
rural environments, birds living in cities face novel stressors, 
such as air, noise and light pollution . Most focus has been 
put on the effects of air pollutants, but also artificial light 
at night from street and park lights and noise related to 
human activities and traffic have been shown to influence 
wildlife behaviour and physiology . Those effects might not 
be directly lethal but might have long-term consequences 
on survival and fitness related traits, such as reproduction, 
growth and resistance to disease . However, even though we 
gained a greater understanding of the patterns resulting 
from urbanization in the last decade, the exact mechanisms 
behind them are not fully understood . A possible mechanism 
linking environmental stressors to physiological responses 
is oxidative stress (OS), occurring either through an increase 
of pro-oxidants or a decrease in antioxidants and resulting in 
the damage of DNA, proteins and lipids and ultimately lead-
ing to cellular dysfunction and necrosis . Additionally, most 
studies so far often confound multiple stressors, hence clear 
conclusions about causality and possible additive or syn-
ergistic effects cannot be drawn and therefore appropriate 
precautions in urban areas not be made . In this experiment 
we exposed zebra finches Taeniopygia guttata in a controlled 
chamber to these pollutants; singly or in combination . We 
measured both damage and defence markers of OS in blood 
in order to establish causal relationships between urban 
stressors and avian OS physiology . 

P07.006
Do physiological adjustments to high foraging effort 
affect reproduction?

Kang Nian Yap1, Donald R . Powers2, Melissa L . Vermette1, 
Olivia Tsai1, Tony D . Williams1

1. Simon Fraser University, Burnaby, BC, Canada, 2. George Fox Univer-
sity, Newberg, OR, USA

One of the key determinants of reproductive success in birds 
is the quality of parental care and, thus, increased foraging 
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effort associated with rearing chicks . However, there appears 
to be large individual variation in parental effort, suggesting 
that individuals vary in the cost they pay for “working hard” . 
Additionally, costs of activity can often be deferred from 
one life-history stage to a later stage (i .e ., carry-over effects) . 
Although some studies have found that increased workload 
negatively affects reproduction and survival, little is known 
about the physiological mechanisms underlying carryover 
costs associated with high workload . We experimentally 
manipulated foraging effort in captive zebra finches (Taenio-
pygia guttata) to examine how high workload affects oxida-
tive stress and reproductive output . During phase 1 of the 
experiment, birds were subjected to either a) a high foraging 
cost treatment (HF; feeders suspended from the cage roof 
with no perches), or b) control foraging conditions (CTRL) for 
2 weeks, after which all birds were paired for breeding under 
common-garden CTRL conditions . During phase 2 of the 
experiment, HF birds were again housed and trained in the 
HF treatment and were then paired for breeding while being 
kept in the same HF condition . CTRL birds were given regular 
feeders throughout the experiment . Blood samples were 
collected at multiple time points to assess oxidative stress . 
Breeding propensity, egg and clutch size, and breeding pro-
ductivity were assessed for both reproductive attempts . We 
also collected blood samples from offspring at 90 d of age 
from both attempts to assess body condition . 

P07.007
Could climate warming in the High Arctic lead to 
overheating in a cold specialist?

Justine Drolet1, Oliver P . Love2, François Vézina1

1. Université du Québec à Rimouski, Centre For Northern Studies, Que-
bec Centre for Biodiversity Science, Rimouski, QC, Canada, 2. Depart-
ment of Biological Sciences and Great Lakes Institute for Environmental 
Research (GLIER), Chair in Integrative Ecology, University of Windsor, 
Windsor, ON, Canada

The snow bunting (Plectrophenax nivalis) is an Arctic-
breeding passerine that winters in snowy plains of southern 
Canada . As males arrive first on the breeding grounds in mid-
April, approximately a month before females, these birds ex-
perience relatively harsh and cold conditions throughout the 
year . The species seems well adapted for these environments . 
However, recent observations suggest that its tolerance to 
moderate summer heat (~ 25˚C), especially when actively fly-
ing, might be low . Since the Arctic is warming faster than the 
rest of the globe, it is expected that summer temperatures 
at the time of chick provisioning, where adults are actively 
flying, might push the birds above their heat tolerance limit . 
Heat stress could therefore affect individual performance and 
reproductive success . Combining measurements on their 
wintering and Arctic breeding grounds, the first objective of 
this project is to determine the range limits of thermal toler-
ance in snow buntings . This requires field measurement of 
basal metabolic rate (BMR), maximal thermogenic capacity 
(Msum) as well as minimal and maximal conductance (Cmin 
and Cmax) . We then plan on evaluating seasonal variability in 

these parameters to determine how seasonal phenotypic 
adjustments might affect tolerance range limits . Prelimin-
ary results obtained in the High Arctic (Alert, NU) suggest 
a surprisingly high tolerance for inactive snow buntings in 
standardized conditions (ambient temperature of 36˚C) . The 
influence of physical activity at lower ambient temperature 
and whether the additive effect of heat and activity can push 
the birds above their tolerance limit in natural conditions, 
however, remain to be determined .

P07.008
Hybrid Northern Flickers offer new insights into avian 
carotenoid metabolism

Jocelyn Hudon1, Karen L . Wiebe2, Riccardo Stradi3

1. Royal Alberta Museum, Edmonton, AB, Canada, 2. University of Sas-
katchewan, Saskatoon, SK, Canada, 3. DISFARM, Milan, Italy

The activity of a 4-ketolase is largely responsible for the 
marked difference in color of the flight feathers between the 
red-shafted (cafer group of subspecies) and the yellow-shaft-
ed (auratus group) forms of the Northern Flicker (Colaptes 
auratus), with cafer displaying oxidized (di-keto-) products of 
the carotenoids found in auratus . Individuals of intermedi-
ate colour (hybrids) have incompletely oxidized products 
(mono-keto-carotenoids) in addition to the above pigments, 
but these pigments are oddly distributed amongst hybrids . 
For example, of two potential products of the oxidation of 
β-cryptoxanthin, a dietary carotenoid, only one (3-hydroxy-
echinenone) appears in all hybrids, whereas the other 
(3’-hydroxy-echinenone) appears in only a subset of them . 
We evaluated different biochemical mechanisms that could 
produce this pattern by examining how well each hypothesis 
fared against the full complement of carotenoids found in 
these birds . We report that the absence of 3’-hydroxy-ech-
inenone in most hybrids is not explained by the overall level 
of oxidation of carotenoids in individuals or by a particular 
selectivity for hydroxylated end-rings of the 4-ketolase 
involved . Seemingly, most hybrids either do not produce 
the rare mono-keto-carotenoids in appreciable amounts or 
rapidly modify them into other pigments . We believe that 
a novel enzymatic activity or a regulatory mechanism not 
previously recognized in birds is involved . 3-hydroxy-ech-
inenone is well-known as a common red keto-carotenoid of 
cardueline finches .

P07.009
Am I what my mom is? Developmental consequences of 
yolk steroid hormones, antioxidants and fatty acids in 
nestlings of a wild bird

Lucia Mentesana1, Caroline Isaksson2, Wolfgang Goymann1, 
Martin N . Andersson2, Stefania Casagrande1, Michaela Hau1, 3

1. Max Planck Institute for Ornithology, Seewiesen, Germany, 2. Lund 
University, Lund, Sweden, 3. Konstanz University, Konstanz, Germany

Steroid hormones, antioxidants and fatty acids transmitted 
by the mother into the yolk can affect the same phenotypic 
traits, such as growth and oxidative status, although some-
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times with opposing fitness consequences . These complex 
relationships raise the possibility that different yolk compon-
ents have interactive effects in shaping offspring phenotype . 
However, whether mothers can transfer yolk resources in 
a complementary way and whether these components 
interact with each other affecting offspring development has 
never been tested . Here, we estimated correlations between 
yolk components and quantified nestling oxidative status 
and growth in relation to yolk composition in wild Great Tits 
(Parus major) . Over two years, we measured the concentra-
tions of five steroid hormones and three antioxidants, and 
the proportion of four groups of fatty acids in the yolk of 
the 4th egg of a clutch . On days 6 and 12 after hatching, we 
recorded morphological traits and three markers of oxidative 
stress for each nestling . Mothers that laid eggs with higher 
concentration/proportion of androgens and fatty acids from 
two groups that promote embryonic growth and develop-
ment also tended to transmit higher concentrations of carot-
enoids which enhance antioxidant defenses . We predict that 
offspring hatched from eggs of these mothers will have a 
higher body mass but lower levels of oxidative stress on days 
6 and 12 than offspring hatching from other eggs . Examin-
ing the relationships among yolk components and their 
interactive effects on offspring phenotype and fitness will be 
important to unravel the mechanisms underlying develop-
mental plasticity and its evolutionary consequences . 

P07.010
Seasonal changes in body composition and metabolism 
in migratory White-Throated Sparrows (Zonotrichia 
albicollis)

Cory R . Elowe, Alexander R . Gerson
University of Massachusetts, Amherst, MA, USA

Migratory birds exhibit seasonal changes in body compos-
ition and enzymatic capacity for fatty acid transport and 
catabolism to meet the energetic demands of long-distance 
flight . However, catabolism of lean mass during fasting and 
flight is also well documented . If protein catabolism is adapt-
ive for migratory flight, seasonal changes in the capacity 
for protein catabolism should also occur . We conducted a 
photoperiod manipulation using White-throated Sparrows 
(Zonotrichia albicollis) to investigate seasonal changes in 
protein catabolism . We hypothesized that preparation for 
migration increases stored lean mass along with basal meta-
bolic rate and the capacity to catabolize protein . We tracked 
seasonal changes in body composition in wild-caught fall 
migrants using non-invasive Quantitative Magnetic Reson-
ance (QMR) . In captivity, the birds experienced a natural 
fall photoperiod into a short-day “winter” photoperiod for 
72 days, followed by long-day “spring” photostimulation of 
half of the captive birds . During each season we measured 
overnight basal metabolic rate then 4 h resting metabolic 
rate to compare seasonal changes in endogenous fuel stores 
contributing to metabolic rate and water loss over ~18h of 
water restriction . All birds peaked in lean mass during the 
winter, but following photostimulation spring birds rapidly 

increased fat mass along with peak Zugunruhe . Body com-
position remained stable in winter birds . While metabolic 
rates did not differ seasonally, spring birds showed higher 
rates of lean mass catabolism and water loss per unit oxygen 
consumed . This suggests that lean mass is catabolized at a 
greater rate during migratory seasons, potentially to amelior-
ate higher rates of water loss .

P07.011
Maternally derived yolk antioxidants buffer the embryo 
from oxidative stress induced by hyperoxia

Hannah Watson1, Pablo Salmón2, Caroline Isaksson1

1. Lund University, Lund, Sweden, 2. University of Glasgow, Glasgow, 
United Kingdom

Maternally transferred antioxidants protect the avian embryo 
from oxidative damage from high rates of reactive oxygen 
species (ROS) production incurred by rapid growth . Elevated 
ROS exposure – beyond that incurred by normal growth - can 
occur as a result of exposure to exogenous and anthropo-
genic factors (e .g . pollutants, toxins, radiation), increas-
ing the risk of oxidative damage, with potentially adverse 
consequences for embryonic development and later-life 
performance . Given the potential significance of oxidative 
damage in mediating life-history trade-offs, it is fundamental 
to further our understanding of the capacity of the embryo’s 
antioxidant protection system to counter an increased 
exogenous oxidative threat . We induced an external oxida-
tive challenge via experimental increase in ambient oxygen 
concentration during incubation of wild great tit Parus major 
eggs in the laboratory . At day 11 of incubation, brain tissue 
revealed no consistent differences in oxidative stress status – 
as measured by antioxidant levels (superoxide dismutase and 
total glutathione), lipid peroxidation and telomere length 
- between control (21%) and high-oxygen (40%) embryos . 
However, the level of vitamin E was significantly lower and 
lipid peroxidation was significantly higher in yolks of eggs 
reared under elevated oxygen concentrations . The results 
demonstrate that the yolk can successfully buffer against an 
increased exogenous oxidative threat without the embryo 
having to compromise its endogenous antioxidant supply 
or suffer elevated oxidative damage . Despite the short-term 
benefit, the depletion of antioxidants and increased per-
oxidation of lipids in the yolk could have negative conse-
quences for long-term fitness .

P07.012
Annual cycles of corticosterone and leukocyte profile 
differ in long- and medium-distance songbird migrants

Arseny Tsvey1, Julia Loshchagina2

1. Biological station Rybachy of Zoological institute RAS, Saint-Peters-
burg, Russia, 2. Institute of Geography RAS, Moscow, Russia

The annual cycle of a migratory bird is a fascinating example 
of biological rhythms . Annual expression of migratory 
functions, reproduction, molt and other behaviors is well 
documented; however, changes in physiology are much less 
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studied . To investigate the annual dynamics of 1) corticoster-
one (baseline and stress-induced) and 2) leukocyte profile 
(total leukocyte count and H:L ratio) we kept European robins 
(Erithacus rubecula, ER, medium-distance) and garden war-
blers (Sylvia borin, GW, long-distance) for 10 months under 
photoperiodic conditions experienced by these species in 
the wild, keeping all other conditions constant . We modeled 
the normal sequence of life-history stages from autumn 
migration to breeding (ER) or post-breeding molt (GW) . In ER, 
corticosterone concentrations gradually decreased and leuk-
ocyte profile was roughly uniform along the course of the ex-
periment . In GR, we discovered a clear annual pattern in both 
parameters . The lowest corticosterone concentrations were 
during wintering and highest at breeding . Leukocyte profile 
during molt (both pre- and post-breeding) was different from 
all other life-history stages . Comparing these results with the 
field data showed an agreement in GW but not in ER . There-
fore we can assume involvement of a strong endogenous 
time program in expression of corticosterone and leukocyte 
profile dynamics in GR, while physiological changes in ER are 
driven more by environmental factors . Further we discuss a 
possible functional difference between the species . Overall 
our results indicate that physiological changes within annual 
cycle might have an endogenous basis, what we need to take 
into account in further studies .

P07.013
Adaptive capacity for incubation behaviour to buffer the 
impacts of climatic variation and extremes on offspring 
performance

Reyd A . Smith1, Kyle J . Parkinson1, Holly H . Hennin1, H . G . 
Gilchrist2, Oliver P . Love1

1. University of Windsor, Windsor, ON, Canada, 2. National Wildlife 
Research Center, Environment and Climate Change Canada, Ottawa, 
ON, Canada

Climate change is expected to create extreme temperatures 
and environmental variability, especially in Arctic regions . 
The ability of avian species to successfully hatch viable 
offspring will depend on the adaptive capacity (i .e ., the 
flexibility, or mean trait value) of parents to buffer offspring 
from extremes during critical breeding stages . This study 
will quantify the relative capacity for Arctic species to buffer 
environmental change across a diversity of species and life-
history strategies . Specifically, our goal is to examine the links 
between environmental variation, incubation temperature 
and consistency and offspring performance at the avian 
ecosystem level . To do this, we will quantify baseline incuba-
tion temperature and incubation consistency in response 
to variation in weather (e .g ., temperature and wind) for a 
complete species assemblage (Common Eider; Somateria 
mollissima, King Eider; Somateria spectabilis, Cackling Goose; 
Branta hutchinsii, American Herring Gull; Larus smithsonianus, 
Snow Bunting; Plectrophenax nivalis) nesting on East Bay 
Island, Nunavut, Canada . To examine impacts on offspring, 
we will examine developmental responses known to affect 
offspring fitness in three species spanning variation in life 

histories using artificial incubation at three temperatures 
(36˚C, 37 .5˚C, 39˚C) . Traits will include incubation duration, 
growth rate, stress physiology, gene expression of heat-shock 
proteins, etc . Overall, this study will provide the baseline 
metrics needed to parameterize predictive models that can 
assess the potential resiliency of Arctic-breeding species to 
climate change . Such an approach is critical to predicting 
their resiliency to environmental variation .

P07.014
Does breeding latitude predict photoperiodic threshold 
in a songbird?

Susan M . Reed1, Devraj Singh1, Adam M . Fudickar3, Abby M . 
Kimmitt1, Kaitlin A . Alford1, Craig Stricker2, Ellen D . Ketterson1

1. Indiana University, Bloomington, IN, USA, 2. USGS, Fort Collins Sci-
ence Center, Fort Collins, CO, USA, 3. Indiana University, Environmental 
Resilience Institute, Bloomington, IN, USA

In spring, songbirds undergo physiological changes such as 
migratory fattening and gonadal recrudescence in response 
to increasing day length . Past research suggests that the day 
length required to initiate physiological changes, known as 
the photoperiodic threshold, may vary between populations 
that breed at different latitudes . Here, we explore whether 
migrants breeding at higher latitudes require longer days 
in spring before physiological changes occur—i .e . whether 
breeding latitude of origin predicts photoperiodic threshold . 
We caught and housed male migrant and resident Dark-eyed 
Juncos (Junco hyemalis) in an indoor aviary . Photoperiod was 
increased incrementally from nine to thirteen hours over 
nine weeks . During each photocycle, body fat, condition, 
mass, and cloacal protuberance were measured . Individual 
differences in baseline and maximum testosterone produc-
tion were measured using a standardized gonadotropin-
releasing hormone (GnRH) challenge . GnRH challenges 
provide a repeatable measure of an individual male’s ability 
to produce testosterone . Stable isotope signatures of hydro-
gen were used to estimate breeding latitude as an index of 
migratory distance . We predicted that individuals migrating 
to higher latitudes would fatten earlier, fatten more, and ex-
hibit later onset of gonadal recrudescence than residents and 
individuals migrating to lower latitudes . Results of this study 
will contribute to the understanding of regulation of timing 
in annual cycles and improve predictions of how species may 
respond to changing environments .

P07.015
The effect of probiotics on gut microbiome composition 
and function of domesticated Birmingham Roller pigeons 
(Columba livia domestica)

Kirsten Grond1, Wesley T . Loo2, Julie Perreau2, 3, 4, Sarah M . 
Hird1, Colleen M . Cavanaugh2

1. University of Connecticut, Storrs, CT, USA, 2. Harvard University, Cam-
bridge, MA, USA, 3. University of Groningen, Groningen, Netherlands,  
4. University of Texas, Austin, TX, USA
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The gastro-intestinal (GI) microbiome is essential in main-
taining organismal health . Manipulation of GI microbial com-
munities has become of interest as a tool to combat disease 
and potentially increase physical performance . Probiotic 
administration is prevalent among pigeon fanciers, as it is 
believed to increase flight performance of their birds . We in-
vestigated how two different commercial probiotics changed 
the fecal microbiomes of Birmingham Roller pigeons (Colum-
ba livia domestica) by collecting pigeon fecal samples before, 
during, and after probiotic administration and addressing 
1) probiotic effectiveness in changing the fecal microbiome, 
2) establishment and clearance times of probiotics, and 3) 
probiotic-driven changes in putative function of the micro-
biome . The 16S rRNA genes from pigeon fecal samples were 
sequenced and analyzed using the DADA2 pipeline, which 
classifies the sequences into ribosomal sequence variants 
(RSVs) . The putative function of the microbiome was esti-
mated by analyzing the RSVs with PiCrust . Samples collected 
from birds in the probiotic pellet group had a significantly 
higher bacterial richness than control birds, but the effect 
disappeared one day after probiotic administration ceased . 
Small changes in community composition were detected as 
a result of the probiotic pellet, but no predicted functional 
changes could be detected in our analysis . Our results indi-
cate a minimal effect of probiotics on the fecal microbiome 
structure and predicted function of domestic pigeons .
 

P07.016
The thermal advantages of nest structure and offspring 
number during juvenile development

Sarah M . Straughan, Thomas E . Martin
University of Montana, Missoula, MT, USA

Parental effort and juvenile growth rates vary extensively 
within and across species, with critical consequences for 
offspring quality that impact fitness and demography . Yet, 
the causes of this variation remain unclear . Traditionally, 
studies in birds have focused on relative energy input based 
on parental effort at feeding young relative to number of 
young being fed . Yet, net energy (input – loss) is the actual 
determinant of energy available to offspring for growth and 
development . The ‘loss’ side of the equation has received 
little attention, but varies extensively among species due to 
differences in rates of heat loss as a function of nest struc-
ture, parental effort (i .e ., brooding young), and the number 
of offspring huddling together per brood . We examined the 
effects of these three factors on offspring heat loss by meas-
uring cooling rates of nestling songbirds across nest type 
(open vs . enclosed), brood size, and brooding temperatures 
within and among tropical songbird species . Understanding 
such variation may shed light on the impacts of heat loss for 
offspring development and survival and the role of reducing 
the energetic costs of heat loss in life history evolution .

P07.017
Characterization of isolated muscle progenitor cells of 
Yellow-rumped Warblers (Setophaga coronata)

Kevin G . Young, Christina M . Vanderboor, Timothy R . 
Regnault, Christopher G . Guglielmo
Western University, London, ON, Canada

Flight muscles of small birds are highly active tissues that 
facilitate locomotion and thermoregulation . Migratory birds 
are of particular interest for studying flight muscle physiol-
ogy and exercise performance because of their ability to 
undergo extreme endurance flights and their high rates 
of fat metabolism . Previous methods for studying exercise 
performance and muscle physiology in migrants has been 
limited to whole animal studies in wild or wild-caught birds . 
Cell culture experiments provide a means to apply molecu-
lar techniques to investigate isolated aspects of muscle 
biochemistry and physiology that are inaccessible in live 
animals . We have developed methods for isolating primary 
skeletal muscle cells for cell culture experiments from adult 
Yellow-rumped Warblers (Setophaga coronata) and charac-
terized their phenotype and growth in vitro . While methods 
for isolating skeletal muscle satellite cells from adult human, 
rodents and embryonic birds in studies of muscle related 
pathologies are well established, this is the first isolation 
and growth of muscle progenitors from adult birds in cul-
ture . These methods allow for experimental manipulations 
inaccessible to whole animal studies and in a species that 
cannot be bred in captivity . Because migrant birds are profi-
cient at metabolising fat regardless of their energetic state, 
this cell culture system provides a means to manipulate and 
study this metabolic pathway . We are currently applying RNA 
interference techniques to manipulate fatty acid transporter 
expression in Yellow-rumped Warbler and in a mammalian 
muscle model in vitro for a comparative investigation on the 
role of fatty acid transport in whole muscle metabolism and 
performance .

P07.018
Archetype or plastic phenotype: The effects of early life 
developmental conditions on thermogenic capacity

Jeremy R . Shipley, Cornelia W . Twining, David W . Winkler
Cornell University, Ithaca, NY, USA

Despite compelling evidence that temperature guides the 
expression of phenotypes across a broad variety of taxa, 
surprisingly little is known about how temperature during 
early life development affects phenotypic expression in altri-
cial birds . Here, we raised altricial Tree Swallow (Tachycineta 
bicolor) chicks at four temperatures (31, 35, 37, and 39˚C) 
under controlled laboratory conditions and measured chick 
body mass, head-bill length, basal metabolic rate (BMR), 
cold-induced metabolic rate (CMR), primary feather growth, 
and lipid-free organ mass . While chicks raised at 35˚C (inter-
mediate treatment) had the highest body mass and 31˚C the 
lowest, there were no differences in head-bill length be-
tween any of the treatments indicating that skeletal growth 
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is largely invariant . Birds in the lowest two temperature treat-
ments (31 and 35˚C) also had the greatest pectoralis muscle 
mass, which was positively correlated with SMR, an indica-
tor of thermogenic capacity . However, birds from the 31˚C 
treatment had the least amount of feather growth, providing 
evidence for a mismatch between thermogenic and insula-
tive capacity when presented with low temperatures . When 
viewed together, these results show that differential resource 
allocation between variant and invariant phenotypic traits 
due to temperature during development can result in trait 
expression that may be suboptimal or even maladaptive . 
Our findings underscore the importance of understanding 
the drivers of potential phenotypic mismatches between de-
velopmental cues and the environment in a rapidly changing 
world .

P07.019
Bacterial growth inhibition ability of uropygial gland 
secretions of passerines based on foraging behaviors

Kristen Oliver2, 1, Jennifer B . Ria2, Jennifer M . Tyrrell3

1. University of New Mexico, Albuquerque, NM, USA, 2. Coker College, 
Hartsville, SC, USA, 3. The Center for Birds of Prey, Awendaw, SC, USA

While preening, birds access a gland located at the base of 
the tail called the uropygial gland . This gland usually con-
tains either wax (waterfowl) or oil components (passerines) 
that are combed over the feathers . Some evidence exists that 
constituents of the secretions prevent the growth of feather 
degrading bacteria such as Bacillus licheniformis . We previ-
ously found that passerines in inland areas of South Carolina 
were better able to inhibit B. licheniformis than those in 
coastal areas . In an effort to identify how and why birds were 
able to inhibit this bacterium, we looked at whether foraging 
techniques (ground, opportunistic, or arboreal) correspond 
to a bird’s ability to inhibit B. licheniformis . Sampling occurred 
from January to April 2015 in Darlington County, South Caro-
lina . Oil samples were collected from target species captured 
via mist netting . Co-incubations of bacteria and oil samples 
were diluted and plated to obtain bacterial growth inhibition 
percentages for each sample . Bacterial growth inhibition 
percentages ranged from 78% to -427%(increase in bacterial 
growth) . There was a significant difference in percent growth 
inhibition of B. licheniformis among foraging types (P=0 .048) . 
Opportunistic foragers (n= 19, x̅= -15 .94) had a higher aver-
age percent kill of B. licheniformis than ground foragers (n= 
6, x̅= -157 .5) . As ground foragers could be exposed to more 
pathogens and other microorganisms, average negative in-
hibition percentages (increase in growth) among this group 
could indicate possible symbiotic relations with organisms 
such as feather mites . We discuss these and other variables 
potentially driving the production of uropygial gland secre-
tions .

P07.020
Melatonin and Receptor Signaling: A mechanism avian 
embryos can use to integrate cues of season from their 
environment & mothers

Nik Snyder, Lacey Dickerman, Jeff Kittilson, Wendy Reed
North Dakota State University, Fargo, ND, USA

Currently, we cannot reliably predict how genetic and 
environmental cues are integrated to change developing off-
spring phenotypes . Timing of breeding is an important indi-
cator of offspring survival in temperate regions, especially for 
many migratory birds . Offspring produced later in the breed-
ing season suffer lower survival . Because strong selection is 
associated with timing of breeding, we expect offspring to 
have evolved mechanisms to respond to cues of season from 
both their mothers and environment . One mechanism is 
developing critical windows during development when the 
embryo’s phenotype is responsive to certain factors, such as 
yolk hormones, and response can be moderated through dif-
ferential hormone receptor expression . Maternal hormones 
found in egg yolk can have profound programming potential 
to shape adult physiology . Yet developmental mechanisms 
of yolk hormones and the timing when embryos are most 
susceptible to programming effects are not well under-
stood . Melatonin is a hormone with wide ranging effects on 
phenotypes and is found in egg yolks . We have observed 
avian embryos respond to different concentrations of egg 
yolk melatonin, and begun to map out potential critical 
windows when embryos are susceptible to melatonin’s 
programming effects . Furthermore, we show for the first time 
in a wild bird species, Franklin’s Gull (Leucophaeus pipixican), 
egg yolk melatonin concentration can vary, and embryos as 
early as day two of incubation have melatonin receptors, a 
mechanism by which embryos could mediate yolk hormone 
sensitivity . Together our data suggests melatonin signaling is 
a mechanism offspring evolved to respond to cues from both 
their mothers and environment .

P07.021
Corticosterone responses of kororā (little penguins; 
Eudyptula minor) in New Zealand

John F . Cockrem1, Murray A . Potter3, Paul Barrett3, Kar Hui 
Long1, Shelley Ogle1, Min Seo Choi1, Henry Elsom1, Jane 
Candy1, Philippa Agnew2

1. School of Veterinary Science, Massey University, Palmerston North, 
New Zealand, 2. Oamaru Blue Penguin Colony, Oamaru, New Zealand, 
3. School of Agriculture and Environment, Palmerston North, New 
Zealand

When birds perceive a situation to be threatening, the 
glucocorticoid hormone corticosterone is secreted . The size 
of the corticosterone response of a bird is a measure of the 
sensitivity of the bird to stimuli from the environment . The 
standard protocol for measuring corticosterone responses in 
birds is to catch a bird, collect an initial blood sample, collect 
further samples over 30 to 60 min, and then release the bird . 
This protocol provides information about the responsiveness 
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of each bird to this standard stressor, but does not describe 
the full time course of the corticosterone response . There 
was a wide range of individual corticosterone responses to 
capture and restraint in 96 kororā sampled in one year and 
in 50 kororā sampled at the same time of year the follow-
ing year . There were significant repeatabilities for the ranks 
of corticosterone at 15, 30 and 60 min and of integrated 
corticosterone responses for 23 birds sampled in both years . 
Mean corticosterone responses did not differ between two 
successive years and were greater than responses of other 
penguin species . The complete time course of kororā cor-
ticosterone responses was measured . Blood samples were 
collected following the standard protocol, penguins were 
returned to their nest boxes, and an additional blood sample 
collected up to 360 min later . Mean corticosterone concen-
trations declined to initial values two hours after birds were 
returned to nest boxes . This is the first description of the 
complete time course of the corticosterone response of any 
species of penguin .

P07.022
Regulation of the HPA axis via Epigenetic Mechanisms in 
the Superb Starling

Stefanie Siller
Columbia University, New York, NY, USA

Developmental plasticity of the HPA axis plays a central role 
in enabling organisms to respond to environmental chal-
lenges . Although mechanisms by which early developmental 
conditions translate into HPA axis changes remain un-
resolved, epigenetic changes are likely candidates . We exam-
ined the relationship between DNA methylation of the GR 
promoter (a crucial component of the HPA negative feedback 
system) and baseline corticosterone levels in superb starlings 
(Lamprotornis superbus) as chicks and adults . We tested two 
hypotheses: 1) in poor pre-natal environments, mothers 
alter offspring HPA functioning via differential methylation 
of the GR, and 2) this modification alters HPA functioning in 
the short-term, but not in the long-term . While we did not 
find a significant difference between offspring born in poor/
dry years and good/wet years, we did find that in dry years 
(<91 mm rainfall), there was a significant difference in GR-
methylation between male and female offspring, suggesting 
that in poor pre-natal environments, there is a sex-specific 
difference between epigenetic regulation of the HPA nega-
tive feedback system . We also found a negative relationship 
between DNA methylation in the GR promoter in chicks and 
their baseline CORT . However, this relationship was no longer 
present in adults, suggesting that the long-term, adult HPA 
axis functioning is not related to methylation in the GR gene, 
but that methylation may regulate the offspring HPA axis 
in the short-term . This study represents a unique look at a 
potential mechanism, DNA methylation, in programming the 
HPA axis to overcome early, short-term environmental chal-
lenges in an unpredictable environment .

P08: Conservation

P08.001
Selective forest clearing for commercial farming is 
important for the conservation of the Zambian Barbet

Lackson Chama, Stanford Siachoono
Copperbelt University, School of Natural Resources, Department of 
Zoology, Kitwe, Zambia

The Zambian Barbet Lybius chaplini is the only avian species 
endemic to Zambia . With its range restricted to the highly 
fertile-soil-rich central province of the country, the bird’s 
habitat has in recent years rapidly attracted commercial 
farming activities . The effects that these farming activities 
have had on the bird’s population remains unknown . We 
investigated the effects of both the size of commercial 
farms and land preparation type (i .e . 1] complete clearing 
and 2] selective or partial clearing of native vegetation) on 
the population of the Zambian barbet across three districts 
located within central Zambia, namely Chibombo, Chisamba 
and Mumbwa . We then tested if farmland size and land prep-
aration type affected the population of the Zambian barbet 
across the three districts . Generally, there was no difference 
in bird population across the three districts . Moreover, there 
was no relationship between farmland size and bird popu-
lation . However, the mean bird population decreased in 
complete, but increased in selectively cleared farmlands . The 
mean bird population was especially higher on farmlands 
where Ficus and Acacia tree species were selectively left with-
in or around the farmland . Generally, these results suggests 
that the population of the bird can still be preserved if these 
farming activities are characterised by selective land clearing . 
The land preparation activities should especially promote the 
preservation of such trees as Ficus and Acacia species, as they 
seem to be important in the conservation of the bird . 

P08.002
Cause for concern in Yellow-Naped Amazon populations 
in regions of Central America

Christine Dahlin1, Tom Lewis2, Grace Smith-Vidaurre3, Martin 
Lezama4, Tim Wright3

1. University of Pittsburgh at Johnstown, Johnstown, PA, USA, 2. The 
Ara Project, Punta Islita, Costa Rica, 3. New Mexico State University, 
Las Cruces, NM, USA, 4. Ecología y manejo de vida silvestre, Managua, 
Nicaragua

Yellow-naped Amazons (Amazona auropalliata) are a wide-
spread, dry forest species in Mesoamerica, and are currently 
classified as Vulnerable but may require re-consideration due 
to continuing population decline . We collected data with the 
following goals: 1 . Assess population trends and productivity, 
and 2 . Assess critical aspects of breeding biology . We con-
ducted roost counts in North-West Costa Rica and Nicaragua 
between 2005-2016 at first light or nightfall . The population 
decreased by 54% in Costa Rica, and roost numbers were low 
at the majority of sites in Nicaragua . We assessed productiv-
ity based on the number of young birds observed per adult, 
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and found it to be low at 0 .1 young per adult bird . Nest data 
was opportunistically collected from 16 sites in Costa Rica 
between 1999-2008 . Mean clutch size was 2 .6 ± 0 .4 eggs 
(N=12 nests), and the Mean number of nestlings was 2 .14 
± 0 .12 (N= 57 nests) . Yellow-naped Amazons nested in 21 
species of trees, but 68% of nests were located in five species 
and dead coyols (Acrocomia aculeata) were used most often . 
The nest failure rate in our study was high at 89% . Most nest 
failures (64%) were due to poaching for the pet trade . Based 
on our data, we recommend an IUCN status change from 
Vulnerable to Endangered, as well as stricter law enforce-
ment for poaching and habitat restoration and protection . 
Additional range-wide assessments of yellow-naped amazon 
populations are needed to further assess their status . 

P08.003
The Western Working Group of Partners in Flight: 
Characteristics of a successful 25-year collaboration 
dedicated to bird conservation

Geoffrey R . Geupel1, Carol Beardmore2, Barb Bresson3, Dan 
Casey4, Jay Carlisle5, Wendy Easton6, Michael Green7, Edwin 
Juarez8, Tanya Luszcz9, Larry Neel10, Terrell D . Rich11, Scott 
Somershoe12, Jaime L . Stephens13, Tom C . Will14

1. Point Blue Conservation Science, Petaluma, CA, USA, 2. U.S. Fish and 
Wildlife Service, Sonoran Joint Venture (retired), , USA, Phoenix, AZ, 
USA, 3. U.S.D.A Forest Service /Bureau of Land Management, Portland, 
OR, USA, 4. . Ducks Unlimited/Northern Great Plains Joint Venture, Bill-
ings, MT, USA, 5. Intermountain Bird Observatory/Boise State University, 
Boise, ID, USA, 6. Canadian Wildlife Service, Environment and Climate 
Change Canada, Vancouver, BC, Canada, 7. U.S. Fish and Wildlife 
Service, Portland, OR, USA, 8. Arizona Department of Game and Fish, 
Phoenix, AZ, USA, 9. Canadian Wildlife Service, Environment and 
Climate Change Canada,, Penticton, BC, Canada, 10. State of Nevada, 
Department of Wildlife (retired), Fallon, NV, USA, 11. Solutions for Bird 
Conservation, LLC, Boise, ID, USA, 12. U.S. Fish and Wildlife Service, 
Denver, CO, USA, 13. Klamath Bird Observatory, Klamath Falls, OR, USA, 
14. U.S. Fish and Wildlife Service, Minneapolis, MN, USA

Amid growing concerns for declining populations of migra-
tory landbirds, Partners in Flight (PIF) formed in 1990 as a 
consortium of >250 organizations from government, non-
profits, academia, and industry, dedicated to PIF’s mission of 
Keeping Common Birds Common, Helping Species at Risk, 
through Voluntary Partnerships . Tri-national regional groups 
such as the Western Working Group (WWG) formed a few 
years later to unite organizations around bird conservation 
approaches and needs . The WWG has continually worked to 
identify and prioritize avenues to effective conservation and 
we maintain progress via face-to-face bi-annual meetings at 
locations throughout Western North America . Characteristics 
of this highly successful collaboration that continues today 
include: inclusiveness and regular engagement of a divers-
ity of partners, rotation of leadership and meeting location, 
active work groups focused on key themes or species, ap-
plied monitoring and research objectives, the ability to agree 
to disagree, and regular field trips . Some accomplishments 
and outcomes from this collaboration include a widely-
adopted standardized approach to landbird monitoring, 

region-wide monitoring programs with short and long-term 
objectives, an open-access data management system with 
decision support tools, a focal species approach to restore 
and conserve habitats, and watch-list species work groups 
that address the needs of species to keep them from being 
listed as threatened or endangered . We will also present re-
sults of a survey discussing these characteristics and accom-
plishments with key participants and how they may foster 
other conservation collaboratives . 

P08.004
Biodiversity and breeding of anatids (anatidae: 
anseriformes) from Chandertal Wetland

D R . Thakur
Himachal Pradesh University, Shimla, HP, India

Wetlands are cradle of biodiversity and most productive eco-
systems on earth . India has approximately 67,429 wetlands, 
covering 18 .4% of the geographic area . Himachal Pradesh is 
bestowed with 27 natural and 6 man-made wetlands occupy-
ing tropical, subtropical and alpine regions from 450 to 5093 
meters amsl . Three wetlands, Chandertal, Renuka and Pong 
are of ecological importance and designated “RAMSAR SITES” . 
Chandertal wetland with a perimeter of 4 km is high altitude 
glacial lake situated in the Trans-Himalayas, freezes in winter 
and known for uniqueness in biodiversity due harsh climate, 
isolation and oxygen deficiency and visited seasonally by 
many anatids . Specific sampling strategy of ‘look-see’ method 
was adopted to study the anatid fauna . The birds were ob-
served with 10x50 super Zenith field binoculars and 1000mm 
zoom tele-lens and photographed with Nikon D-80 camera . 
Identification based on morphological characters was carried 
out with the help of field guides . The anatid (Anseriformes: 
Anatidae) includes Ducks, Geese and Swans . Family Anatidae 
composed of 3 subfamilies, 13 tribes, 45 genera, and 151 
species . Out of 42 species of anatids reported from India, 
Himachal Pradesh harbor 21 from different water bodies . 
Chandertal wetland is visited by 100-150 individuals of 7 spe-
cies (5 winters 2 summers) in summers and early winters an-
nually with none as resident species . Chandertal is the only 
wetland in state where Tadorna ferruginea and Anas strepera 
have been found breeding . Out of 7 species observed, 3 were 
very common, 2 common, 2 uncommon with the conserva-
tion status of least concern .

P08.005
Impact and drivers of the wild bird trade in southeast 
Asia

David S . Wilcove1, J . B . Harris2, Zuzana Burivalova1

1. Princeton University, Princeton, NJ, USA, 2. Environmental Studies on 
the Piedmont, Warrenton, VA, USA

The wildlife trade has become a major threat to biodiversity 
in Asia, Africa, and South America . In Indonesia, a biodivers-
ity hotspot, the commercial trade in wild birds involves 
hundreds of species and is known to have driven some 
species (e .g ., Straw-headed Bulbul, Pycnonotus zeylanicus) 
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to endangerment . However, the magnitude and drivers of 
the trade in this region remain poorly known . We used field 
surveys of wild bird populations, surveys of bird markets, and 
interviews with bird owners in Sumatra, Indonesia, to assess 
the degree to which the trade is affecting bird populations 
and to better understand the motivations of bird owners . 
We find that the bird trade is causing major declines of many 
Sumatran birds . Moreover, trappers have essentially extir-
pated populations of highly-valued species within 5 km of 
roads and villages, suggesting that these species now have 
much smaller populations than predicted on the basis of the 
amount of suitable habitat . Bird owners in our study area cite 
the lack of availability and the higher cost of captive-bred 
birds relative to wild-caught birds as the primary reasons for 
owning wild-caught individuals . Some owners also believe 
that wild-caught birds have superior songs to captive-bred 
conspecifics . Addressing the threat posed by the bird trade in 
Southeast Asia will require consideration of both social and 
economic factors, as well as better monitoring of markets .

P08.006
Adrenocortical and behavioral responses to 
environmental challenges in the Greater Rhea (Rhea 
americana)

Joaquin L . Navarro, Alvina Leche, Natalia S . Della Costa, 
Marilina Vera Cortez, Raul H . Marin, Monica B . Martella
Universidad Nacional de Cordoba & CONICET, Córdoba, Argentina

Anthropogenic perturbations in wild and captive environ-
ments can generate stress responses in Greater Rheas Rhea 
americana, thus, the monitoring of adrenocortical and 
behavioral activity are considered assessment tools for con-
servation and welfare implications . In this work, we discuss 
the analysis and integration of the different measurements 
of glucocorticoids (in plasma, feces and yolk) carried out in 
different captive (intensive and semi-extensive system) and 
wild (agroecosystem and grassland) populations, taking into 
account the diverse predictable and unpredictable condi-
tions to which the Greater Rhea responds in each of those 
environments . In addition, we present the translocation 
of this bird as an application of stress physiology for con-
servation purposes, in which we evaluate how this species 
responds when it is released into a novel environment . Our 
results indicate that this ratite has a striking high sensitivity 
of the hypothalamic-pituitary-adrenal (HPA) axis compared 
to that of other bird species and shows a wide variety of 
adrenocortical responses depending on the environment in 
which it lives . This suggests that its HPA axis has a phenotypic 
plasticity that enables rheas to cope with the environmental 
challenges . The studies initiated on this topic indicate that 
probably one of the epigenetic mechanisms that could be 
acting in this direction would be the maternal transfer of 
steroid hormones to the egg . Finally, we discuss the import-
ance of integrating the monitoring of the adrenocortical 
response along with the environmental variables that define 
the life history of the species, in management and conserva-
tion programs .

P08.007
Declining population trends of inland colonial waterbirds 
in Western Canada: results of the 5-year Manitoba lakes 
census

Ann E . McKellar
Environment and Climate Change Canada, Saskatoon, SK, Canada

Many waterbird species are declining globally, with habitat 
loss and degradation, water regulation, agricultural inten-
sification, and human disturbance identified as key threats . 
The large lakes of central Manitoba – Lakes Winnipeg, Win-
nipegosis, and Manitoba – support important numbers of 
breeding colonial waterbirds in Canada, but unlike the Great 
Lakes region of the U .S . and Canada, which has received 
regular surveys going back to the 1970s, systematic long-
term monitoring data of the Manitoba lakes are lacking . In 
2012, the Canadian Wildlife Service implemented a monitor-
ing program for colonial waterbirds on the Manitoba lakes 
which is now repeated on a five year cycle . The 2012 survey 
documented significant declines in numbers of nesting pairs 
of Double-Crested Cormorants (Phalacrocorax auritus), Cas-
pian Terns (Hydroprogne caspia), and Common Terns (Sterna 
hirundo) since the 1990s . Results of the recently completed 
2017 survey demonstrate continued declines in the above 
species, as well as in American White Pelicans (Pelecanus 
erythrorhynchos) and Ring-billed Gulls (Larus delawarensis) . 
While relatively free of direct human disturbance, water-
bird colonies on the Manitoba lakes face potential threats 
including water regulation (both the rising and stabilization 
of water levels in recent years) and habitat degradation (e .g . 
eutrophication, overfishing) . The extent to which population 
declines, especially those associated with flooding, are due 
to demographic declines versus relocation towards the many 
smaller boreal lakes to the north requires further study .

P08.008
Citizen science a potential tool for promoting 
conservation of Himalayan birds, India

Virat Jolli1, 2

1. Biodiversity & Environmental Sustainability (BEST), New Delhi, DL, 
India, 2. Shivaji College (University of Delhi), New Delhi, DL, India

Citizen science projects are widely used and a popular tool 
for carrying out ecological research in Europe and America . 
These projects have been facilitating in imparting scientific 
literacy to common people willing to contribute to nature 
conservation . Such projects are at infancy in India, we 
therefore initiated citizen science based project in Hima-
layas where unique and rich avian species diversity is found . 
The purpose of the project was to engage local youth in 
conservation of Himalayan birds . Therefore, an attempt has 
been made for monitoring of common birds in Himachal 
Pradesh State of India, since 2015  . A systematic bird surveys 
are being carried in Kullu, Mandi, Sainj, Shimla, Dharamshala, 
Kangra, Palampur, and Chamba towns . Monitoring of bird 
population is providing valuable information regarding the 
habitat quality of these towns in term of supporting bird 
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diversity . Apart from this, sites have been identified which 
are rich in bird diversity . Furthermore, we have initiated 
monitoring of birds in sites close to Hydro Power Projects to 
study their impacts . The results of the monitoring is being 
shared with the native people through public lectures, en-
vironmental awareness competition programmes and social 
media . They are further engaged in monitoring common 
birds through short field exercises . The involvement of youth 
promotes their interest in nature and it will help in shaping 
people’s perception for conservation of birds . Though it is an 
ambitious initiative which may not yield immediate results 
but an informed and environmentally sensitize citizen can 
bring societal changes desirous for conservation of bio-
diversity . 

P08.009
Resolving human-bird conflict in urban areas in Japan

Miyuki Mashiko
National Institute for Land and Infrastructure Management, Tsukuba, 
Ibaraki, Japan

Many people recognize that urban green spaces are import-
ant to support biodiversity; however, they may be displeased 
when those originally comfortable spaces for human 
residents are crowed with nuisance bird flocks . In Japan, 
crows, starlings, herons and cormorants sometimes form 
their roosts and colonies on trees in urban and suburban 
areas . Local people often disturb the birds using firecrackers 
and loud machinery because noise and unpleasant odors of 
bird flocks can be disagreeable and annoying for them . But 
those temporal measures to scare birds away from a site may 
cause the same problem at another, neighbor urban green 
space because those birds exhibit site fidelity to the areas . 
To develop strategies to avoid trapping in a vicious circle 
of negative interactions between human and birds, condi-
tions under human disturbances at mixed-species colonies 
of herons and egrets around Ibaraki Prefecture, suburban of 
Tokyo, were examined from the colony data during 1983 and 
2017 . Average distance between colony location and nearest 
houses were shorter in colonies with human disturbances 
than those without them . Colonies located distant enough 
from residential district at greenbelt of riverside or industrial 
areas prone to persist longer years . Thus, reasonable way 
to resolve conflicts between human residents and heron 
colonies would be: 1) drive away birds thoroughly from an 
original colony location where human-bird conflict occur, 
and 2) attract birds to a new, alternative location far enough 
from residential district . Further practical studies are needed 
to examine details on how to drive away and attract birds . 

P08.010
Conservation Samurai: Hunting and Duck Conservation 
in Kago City, Japan

Scott Simon
Université d’Ottawa, Ottawa, ON, Canada

Wetland conservation projects are essential to the sustain-
ability and well-being of migratory birds, but are always 
embedded in a wider historical and cultural context . In this 
paper, I examine the contribution of local cultural practice 
to water bird conservation at the Katano-kamoike wetland, 
a Ramsar wetland and part of the Partnership for the East 
Asian-Australasian Flyway . During the Edo period (1603-
1868), the Maeda clan of the Kaga Domain trained their 
samurai through hunting and fishing . They developed the 
hunting technique of “saka-ami-ryo” – casting a hand-made 
net into the air to catch a duck as the flock returns at dusk to 
rest . This hunting technique requires a subtle understanding 
of daily meteorological conditions and likely paths of birds, 
but also sustained concentration on the part of the hunter . 
Since the end of the shogunate, hunting has been open 
to ordinary people and most hunters use modern rifles . In 
Kago, however, hunters limit duck hunting to saka-ami-ryo . 
A hunters’ union regulates the hunting season, hunting area, 
and number of catch . The hunters also participate in the 
maintenance and conservation of the pond and surrounding 
marshlands, as well as in scientific research . They collaborate 
closely with local rice farmers, who flood their fields in the 
winter in a practice called “fuyumizu-tanbo,” as well as with 
the Kamoike Observation Centre for local environmental 
education and two restaurants known nationally for duck 
cuisine . This paper explores the culture of these conservation 
samurai, their hunting practices, and contribution to duck 
conservation in modern Japan . 

P08.011
Biodiversity assessment of the Hkakabo Razi passerine 
avifauna – implications on taxonomy and conservation 
from molecular genetics

Swen C . Renner1, Marcela Suarez-Rubio1, Martin Päckert2

1. University of Natural Resources and Life Sciences, Vienna, Austria,  
2. Senckenberg, Dresden, Germany

The Hkakabo Razi region in the northernmost Mountains 
of Myanmar is for its globally small size extremely species-
rich and overlaps with three biodiversity hotspots . Recent 
surveys resulted in scientific descriptions of new bird taxa . 
We conducted a biodiversity assessment for passerine birds 
using DNA barcoding and molecular markers . Of the 500 bird 
species recorded so far we chose 17 candidate species for a 
comparative study . A larger taxon set was analyzed to verify 
identification of crucial species in previously published bird 
lists from the region . We found phylogeographic structure in 
all but one species . In 14 species, populations from northern 
Myanmar were genetically distinctive and local mitochon-
drial lineages differed from those found in adjacent regions 
by 3 .9 to 9 .9% uncorrected cytochrome-b distances . Given 
that genetic distinctiveness of study populations will be cor-
roborated by further differences in morphology and song, 
many of them will be candidates for taxonomic splits or for 
the scientific description of new taxa . We highlight also the 
specific case of the Naung Mung Scimitar Babbler (Jabouil-
leia naungmungensis) as an example of the difficulties in 
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nomenclatural assessments . We review competing classifica-
tions and consider them in light of morphological and new 
genetic information . Our results highlight the importance of 
a well implemented protection mechanism and our results 
will support the nomination of the site under criterion 9 and 
10 of World Heritage Convention . We predict that a great part 
of undetected faunal diversity in the Hkakabo Razi region 
will be discovered by future genetic studies .

P08.012
How complete is our knowledge of species’ ranges?

Garima Gupta, Philip McGowan, Jonathon Dunn, Roy 
Sanderson
Newcastle University, Newcastle, United Kingdom

Understanding geographic ranges is a fundamental part 
of the ecology and species conservation . Range size plays 
a prominent role in categorizing species according to 
their short-term likelihood of extinction (e .g . IUCN Red List 
category), as well as understanding how distributions may 
change in response to anthropogenic perturbations such 
as habitat loss . Declining ranges can lead to population 
declines and species with small ranges are more vulnerable 
to stochastic threats than species with widespread distribu-
tions . It is important, therefore, to know if our understanding 
of species’ geographic ranges is adequate for these purposes . 
I explore the construction of geographic range sizes for a 
suite of species using a large and near-exhaustive dataset 
of localities . Specifically, I describe the geographic range 
size of those species and assess whether our knowledge of 
their ranges is complete or not . I use data extracted from 
an extensive database of point locality records for a suite of 
highly threatened bird species from the avian Order Gal-
liformes . Explicitly, I examine the pattern of accumulation of 
information on a species’ range over time and compare this 
with a suitable null model . I found that our knowledge of the 
geographic ranges of this group of species is quite good and 
the knowledge has improved more rapidly than expected by 
chance . 

P08.013
The Abbotti Cockatoo: rarest cockatoo in the world on 
the brink of extinction

Bonnie Zimmermann
Indonesian Parrot Project, Pope Valley, CA, USA

In 2007, the Indonesian Parrot Project rediscovered a parrot 
that was feared to have gone extinct, the Abbotti cockatoo 
(C . sulphurea abbotti) . Discovered in 1907 by D . L . Abbott, 
there were healthy populations of the cockatoos in the Masa-
lembu archipelago . The non-stop decline in their population 
reached a low of 5 individuals in 1997, and they were on the 
road to extinction . Trapping and habitat loss were the major 
factors . From 1980 through 1990, oilmen from the islands of 
Bali and Sumbawa captured the cockatoos by the hundreds 
leading to precipitous drops in their numbers . When our field 
team arrived on Maskambing Island in 2008, there were only 

10 birds left and they had gone extinct on the other islands . 
We immediately activated a rapid action plan to protect and 
conserve the birds that remained . Challenges include lack 
of habitat, climate issues and lack of resources due to the 
remote location of the island, which is located deep in the 
Java Sea . Due to dangerous seas the island is cut off from 
civilization from November to March each year . The current 
population is 24 birds with five active nest sites and we have 
purchased protected habitat on the island . Research in the 
ecology and breeding habits of these birds continues, and 
DNA studies are planned with the Indonesian Institute of Sci-
ence and Yogyakarta University . IPP will address the challen-
ges and look for solutions on the management of a bird that 
is so critically endangered .

P08.014
Micro-climatic change and birds’ distribution; a case 
study of the endemic Lagonosticta sanguinodorsalis and 
Lamprotornis pulcher in Nigeria

Nanchin W . Kazeh
A. P. Leventis Ornithological Research Institute (APLORI), University of 
Jos Biological Conservatory, Jos, Nigeria

Factors that affect the distribution of an organism are dir-
ectly linked to its population dynamics: we determined the 
environmental factors that affect the occurrence of the range 
restricted Rock Firefinch Lagonosticta sanguinodorsalis and 
the abundant Chestnut-bellied Starling Lamprotornis pulcher 
in Nigeria using Maxent modelling . Data were extracted from 
the Nigeria Bird Atlas Project (NiBAP) 1990-2017 . Elevation 
and temperature predicted the occurrence of Rock Firefinch, 
and NDVI predicted the occurrence of Chestnut-bellied 
Starling . The two species show likely range shift/expansion as 
their modelled distribution maps are different compared to 
what is found in existing literature . A possible explanation is 
how climate and habitat change are affecting the behaviour 
of these African species . The result shows that the Atlas data 
can be used to determine the key environmental factors 
determining the occurrence of other species and so their 
susceptibility to climate and habitat change . It can be used 
to update species distribution maps; showing either expan-
sion or contraction in ranges as the environment is changing . 
Studies like this can also be used to create public awareness 
on the need to use the environment more sustainably .

P08.015
Recent incidents of farmland bird poisoning suggest 
secondary poisoning crisis of Black Kite during the 1980s 
in Taiwan

Shiao-Yu Hong1, Hui-Shan Lin1, 3, Bruno A . Walther2, Ji-En 
Shie1, Yuan-Hsun Sun1

1. Institute of Wildlife Conservation, College of Veterinary Medicine, Na-
tional Pingtung University of Science & Technology, Pingtung, Taiwan, 
2. Master Program in Global Health and Development, College of Public 
Health, Taipei Medical University, Taipei, Taiwan, 3. Raptor Research 
Group of Taiwan, Taipei, Taiwan
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The Black Kite (Milvus migrans) has a limited distribution 
within Taiwan due to a dramatic population decrease during 
the late 20th century . Prompted by some poisoning incidents 
of Black Kites and other farmland birds, we hypothesized that 
poisoning may be an underreported yet important threat . 
Therefore, we set up a citizen-science Facebook group in 
October 2014 in order to receive more information about 
possible poisoning incidents . By September 2016, we had 
received reports of 4,753 dead farmland birds in 213 separ-
ate poisoning incidents . The crops most often associated 
with poisoning incidents were seeded rice, rice harvest, and 
red beans . We tested tissues from 29 dead farmland birds for 
pesticide residues . 28 birds contained Carbofuran and and 
one contained Terbufos, both highly toxic pesticides . Further-
more, from 2010 to 2016, four dead Black Kites contained 
Carbofuran, and three kites contained second-generation 
anticoagulant rodenticides . After interviewing farmers and 
reviewing older agricultural literature, we established that 
most of these incidents were intentional poisoning by farm-
ers to control pest birds and rats . We suggest that the Black 
Kites were likely victims of inadvertent secondary poison-
ing incidents . The dramatic decrease of the Black Kite in the 
1980s coincided with the rapid increase of seeded rice and 
widespread use of Carbofuran and rodenticides, and the 
much more restricted use of these pesticides has coincided 
with the recent slow recovery of the Black Kite . Therefore we 
initiated public awareness campaigns, and the Taiwanese 
government has adjusted some pesticide policies . 

P08.016
Developing Predictive Models for the Occurrence of 
Sprague’s Pipit (Anthus spragueii) in Alberta

Julie P . Landry-DeBoer1, Paul F . Jones1, Brad A . Downey1, 
Brandy L . Downey2, Katheryn T . Taylor3, Craig G . DeMaere2, 
Amanda J . Miller2

1. Alberta Conservation Association, Lethbridge, AB, Canada, 2. Alberta 
Environment and Parks, Lethbridge, AB, Canada, 3. Prairie Conservation 
Forum, Lethbridge, AB, Canada

Sprague’s pipits (Anthus spragueii) (SPPI) have experienced 
a recent population declines across the Canadian prairies 
and are listed as ‘Threatened’ by the Canadian Species at Risk 
Act . Understanding the habitat requirements for SPPI will aid 
in their future conservation . We used point-count data and 
range health data to examine the habitat requirements for 
SPPI across pre-determined areas in the mixed-grass and dry 
mixed-grass regions of southern Alberta . We used Akaike’s 
information criterion to evaluate which of three hypotheses 
best explained the occurrence of SPPI: (1) habitat structure, 
(2) habitat community, or (3) habitat disturbance . A suite 
of a priori models was developed for each hypothesis and 
consisted of variables determined from vegetation transects, 
range health assessments, and GIS analysis . We discuss the 
top models for predicting SPPI occurrence and their con-
servation implications .

P08.017
Persistence of bucorvus leadbeateri beyond protected 
areas in KwaZulu-Natal: the importance of indigenous 
knowledge in conservation planning

Yvette C . Ehlers Smith1, David A . Ehlers Smith2, Colleen T . 
Downs2

1. University of KwaZulu-Natal / Centre in Indigenous Knowledge 
Systems, Pietermaritzburg, South Africa, 2. University of KwaZulu-Natal, 
Pietermaritzburg, South Africa

In KwaZulu-Natal (KZN), South Africa, Southern Ground-
hornbills (Bucorvus leadbeateri, SGHs) persist within private 
and communally owned land beyond the Protected Area 
Network (PAN) . Declines in SGH populations have been 
attributed to land-use change and other anthropogenic 
threats, including traditional cultural practices . Indigenous 
knowledge associated with people’s spiritual beliefs and 
the natural environments concerning SGH have not been 
explored throughout KZN . By means of semi-structured 
questionnaires we posed the broader questions: 1) “What 
are the cultural beliefs and practices associated with SGHs; 2) 
“What are the causes and consequences of these beliefs and 
practices?”; and 3) “What are the perceptions on population 
change and potential threats to SGH populations” . Cultural 
beliefs varied within and between villages . Both beliefs and 
rituals with potential negative implications for the spe-
cies occurred throughout the study region, though the 
birds were not regularly hunted . However, certain practices 
required specific parts of the birds, and in some instances, 
birds were caught as bycatch . A decrease in SGH population 
size was attributed to climate change and lower rainfall pat-
terns, which also has implications for species conservation, 
rural community livelihoods and food security . Communities 
perceived a benefit from the birds’ presence, as SGHs were 
viewed as environmental indicators to predict, signal or sum-
mon the rain . From an interdisciplinary and ethno-conserv-
ation perspective, it is imperative to document the cultural 
perception, beliefs and practices associated with SGHs; not 
only because they form part of African cultural heritage, 
but also because indigenous knowledge systems effectively 
contribute to conservation efforts beyond the PAN .

P08.019
Captive breeding of the Spot-flanked Gallinule 
(Porphyriops melanops bogotensis) an endangered 
subspecies of the Colombian Andes

Luis F . Castro Vargas1, Loreta Rosselli2

1. Parque Jaime Duque, Bogota, Colombia, 2. Universidad de Ciencias 
Aplicadas y Ambientales, Bogotá, Colombia

The Colombian subspecies of the South American Spot-
flanked Gallinule (Porphyriops melanops bogotensis) is highly 
threatened due to the destruction of more than 95% of the 
wetlands of the Colombian East Andes Endemic Bird Area 
where it lives . The scarce information on the species is mainly 
on communities and habitat use but little is known about 
its reproduction and development . With the aim of docu-
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menting the reproductive biology of this rail we artificially 
incubated 13 eggs from 13 nests located in vulnerable pos-
itions in a recreation park near Bogotá and carefully raised 
the chicks in controlled conditions until they were 50 days 
old . Nests were composed of aquatic vegetation and had 
an external diameter of 14 .8+/-2 .1cm and 5 +/-1 .4cm depth . 
Incubation time required 18 to 20 days with a 92% survival 
rate . Chicks weighted 12 .2+/-0 .9g at birth reaching 144 .1 
+/- 22 .5g at 41 days when the weight stabilized . Maximum 
growth rate (17%) occurred at 10 days of age . Plumage is 
black at birth, becoming brownish at 20 days and reaching 
adult aspect at 11 weeks . The hand-raised rails were released 
in a 2600m2 aviary containing water bodies where they 
showed no signs of human imprinting and have repro-
duced from the age of 5 .5 months . At present some of these 
individuals are being released into the wild and monitored 
with radio telemetry . This is the first information of this sort 
for the species and could be important in the assessment of 
reintroduction or supplementation of populations as a viable 
conservation strategy .

P08.020
Changes in avifauna of northernmost Japan revealed 
through oral traditions of indigenous Ainu people and 
old trading records

Akie Yamamoto1, Atsuyo Hisai1, Reiko Kurosawa2

1. Hokkaido University, Sapporo, Japan, 2. Japan Bird Research Associa-
tion, fuchu, Japan

Success of bird conservation in an area depends on the 
understanding of its original avifauna, which is commonly 
extremely limited . In Japan, most of the flagship bird species 
for conservation remained in Hokkaido, northernmost island 
of the four main islands, which was settled and developed 
mainly after the late 19th C by mainland Japanese (Wajin) . 
Hokkaido was then inhabited primarily by indiginous fora-
ging people known as Ainu . We aim to obtain an insight into 
the impact on the avifauna of trade and other interactions 
between Ainu people and Wajin . Assuming that the mode of 
human use of birds serves as an indicator of avifaunal rami-
fications, we investigated the bird use in Hokkaido by both 
Ainu and Wajin using old records, such as trading accounts, 
interviews and oral traditions mainly from the 16th to 20th 
C . More than 20 species of birds were identified, including 
Red-crowned Crane (Grus japonensis), Hooded Crane (Grus 
monacha), White-naped Crane (Grus vipio), Steller’s Sea 
Eagle (Haliaeetus pelagicus) and Blakiston’s Fish Owl (Ketupa 
blakistoni) . The birds were largely used as curiosities for 
limited elite, but the ways of use varied between the species: 
e .g . Red-crowned Crane for live ornament/pet, other cranes 
for exportable food and raptors’ rectrices for arrow feathers . 
Considering the current distributions of Hooded and White-
naped Cranes are limited primarily to southernmost Japan 
(Kyushu), either the loss of particular populations of these 
two species, or the change of the distributions seemed to 
have occurred .

P08.021
Role of individual variation on seabird population 
biology and conservation

John G . Anderson1, Katherine Schlepr2

1. College of the Atlantic, Bar Harbor, ME, USA, 2. Florida Atlantic Uni-
versity, Boca Raton, FL, USA

Gulls are frequently identified as “generalists”, utilizing a 
wide range of habitats, feeding on a broad spectrum of food 
types, and capable of dealing with an equally broad range of 
disturbances . They are frequently seen in human-dominated 
landscapes, and perhaps as a result are widely regarded 
as unlikely targets for conservation efforts . A substantial 
proportion of what we know of gull life histories comes 
from studies at the nest or in proximity to breeding colonies . 
Because traditional banding returns often come from dead 
birds, studies often show a bias towards locations where 
gulls have not prospered . Recent advances in technology 
have opened up important new dimensions in the study of 
gulls and other seabirds . In the summer of 2016 we deployed 
8 solar powered ECOTONE HARRIER GPS tags on adult Amer-
ican Herring Gulls (Larus smithsonianus) nesting on Great 
Duck Island in the northeastern United States . Tagged gulls 
nested within 100m . of each other . Once the birds left the 
island on presumed foraging trips, tags allowed us to identify 
key loafing and feeding areas in the surrounding region, and 
revealed a high degree of individuality in both movement 
patterns and “hotspots” frequented throughout the breed-
ing season . This individuality extended into post-breeding 
dispersal, with some birds remaining within a few kilometers 
of the breeding site and others traveling nearly 1000 km 
to wintering sites . The “generalist” label may therefore be a 
consequence of many specialists lumped together rather 
than real generalization . This is a source of concern in terms 
of conservation .

P08.022
Towards a rat-free Gwaii Haanas? A native mustelid’s role 
in seabird conservation, and implications for framing 
future rat eradication efforts on Haida Gwaii

Carita M . Bergman, Tauren Collinson, Judson Brown, Mary 
Hart, Preston Sloan, Robyn Irvine
Gwaii Haanas National Park Reserve, National Marine Conservation 
Area Reserve, and Haida Heritage Site, Skidegate, BC, Canada

Zoogeographic data from the archipelago of Haida Gwaii, 
British Columbia, where 50% of the global population of 
Ancient Murrelets (SGin Xaana, Synthliboramphus antiquus) 
come ashore to breed, suggest that native Pacific Marten 
(K’uuxuu, Martes caurina) are providing a valuable ecological 
service by preventing rats (Kaagan, both Rattus rattus [Black 
Rat] and R. norvegicus [Norway Rat]) spreading to offshore 
islands where seabirds nest . We present spatial results of 8 
years of camera trapping data that have revealed mammal 
communities on over 90 islands . Outside of areas of high hu-
man disturbance, rats appear to be heavily suppressed if not 
completely absent, and we suggest these areas may be a sink 
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for local rat populations . These data have led us to the idea 
that K’uuxuu might be used to suppress or eradicate rats on 
small islands where seabirds do not breed, islands that are 
never prioritized for eradication by traditional techniques 
because of the high cost and lack of tangible ecological gains 
on such islands . We elaborate a Proof of Concept study to 
test this idea, and invite critical comments from the conserv-
ation community . If successful, this approach may provide a 
tool for eradication that could be used in conjunction with 
toxicant-based eradication methods to more cheaply address 
large numbers of islands that comprise larger functional 
eradication units . Having suffered re-invasion of several 
islands following rat eradication efforts in 2011-2013, a re-
evaluation of functional eradication units is underway, sup-
ported by a genetic analysis to inform movement patterns of 
rats on the archipelago .

P08.023
Video monitoring of threatened chimney swifts at a large 
communal roost

Jennifer R . Foote1, Jennie Pearce2, Dean Evans1, 3

1. Algoma University, Sault Ste Marie, ON, Canada, 2. Great Lakes Wild-
life Research, Sault Ste Marie, ON, Canada, 3. Western University, Sault 
Ste Marie, ON, Canada

Despite the fact that North American aerial insectivores, 
including chimney swifts, have experienced serious popula-
tion declines over the last 50 years, the factors contribut-
ing to these declines are not well understood . In Ontario, 
most research on chimney swifts has been concentrated in 
Southern Ontario and we know very little about northern 
swift populations . We monitored a larger roosting popula-
tion in Sault Ste Marie, a city at the center of the Great Lakes 
in Northern Ontario, using a video dataset spanning 2006 
- 2016 . We found that roost attendance was highly variable 
during spring migration and peaked at over 2000 roost-
ing birds . Our data shows that SwiftWatch nights failed to 
capture seasonal peaks in swift numbers in our population . 
Roosting swift numbers were negatively correlated with tem-
perature during spring migration but did not relate to other 
weather variables . Swifts primarily use the upper 5m of the 
chimney but roosted at greater depths when temperatures 
were colder . Following migration, swift numbers declined 
to under 200 birds and few swifts roosted during the post-
breeding season . Predation of swifts by herring gulls was 
primarily aerial at roost arrival, but swifts were captured from 
the chimney ledge by perched gulls at roost exit . The Sault 
Ste Marie roost may be one of the largest in Canada and may 
lead to new insights into this threatened species at the edge 
of its range .

P08.024
Philippine Eagles in the 21st Century: ecology and 
conservation status

Dennis I . Salvador, Jayson C . Ibanez
Philippine Eagle Foundation, Davao, Philippines

 The Philippine Eagle Pithecophaga jefferyi is a large for-
est raptor that is endemic to the Philippines where it is the 
national bird . An extremely small population size, massive 
deforestation and human persecution contributed to the 
IUCN “critically endangered” status of this long-lived, slow-
breeding and late maturing species . We (i) reviewed current 
knowledge on the ecology, distribution and conservation of 
the species, (ii) identified knowledge and effort gaps, and (iii) 
provided recommendations for future efforts . Knowledge 
of sub-populations across the country has improved, with 
the confirmation of an extant sub-population in Leyte island 
beginning 2013, and the discovery of a previously undocu-
mented sub-population in the Northern Cordillera of Luzon 
island in 2015 . Despite the new distribution records and 
slower deforestation rates, the species remains imperiled . 
Satellite/GPS telemetry on 21 birds since 2008 showed a 
43% mortality rate . Long term monitoring of breeding on 
Mindanao island shows that the eagles are breeding well 
but shooting and trapping appear to be the major cause 
of recent declines . GPS telemetry study on four adult birds 
showed that high elevation forests are not utilized in Minda-
nao, suggesting that previous evaluations could have over-
estimated the numbers on the island . Two instrumented ju-
veniles showed long distance dispersal over open, non-forest 
habitats using forest corridors and small forest patches . More 
adults and immatures need to be tagged and studied to al-
low population modelling and better-informed conservation 
planning . To counter human persecution, public education, 
law enforcement and provision of community incentives can 
help enhance people’s motivation to conserve . 

P08.025
Improved conservation action on the Obudu Plateau 
results in the increase in population densities of some 
globally threatened avian species

Filibus D . Dami, Adams Chaskda, Shiiwua Manu
A.P.Leventis Ornithological Research Institute, Department of Zoology, 
University of Jos, Jos East, Nigeria

Obudu Plateau is the single most important site in Nigeria 
for some globally threatened bird species which has been 
continually degraded . In 2014, previously unprotected 
or partially protected forest patches on the Plateau were 
given full protection status . Using data collected from these 
same sites, this study compares population densities of 
some avian species before and after the sites was given full 
protection status . Point count method was used to record 
bird species . Multiple covariate detection function (MCDS) 
analysis implemented in the program DISTANCE® was used 
to analyze the radial distance data of species with up to 30 
records, with time of day and weather conditions as covari-
ates . Population densities (individuals/ha) of the bird spe-
cies that increased between 2005 and 2013 were Western 
Montane Greenbul Andropadus tephrolaemus (from 0 .86 to 
1 .68), Bannerman’s Weaver Ploceus bannermani (from 1 .14 to 
2 .46), Northern Double-collared Sunbird Cinnyris reichenow 
(2 .31 to 4 .94), Cameroon Olive Pigeon Columba sjostedti (0 .48 
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to 6 .01), White-throated Mountain Babbler Kupeornis gilberti 
(0 .57 to 0 .88), African Stone Chat Saxicola torquatus(1 .02 to 
2 .75) . Population densities of the bird species that decreased 
between 2005 and 2013 were Orange-tufted Sunbird Cinnyris 
bouvieri (2 .92 to 2 .41), Chubbs Cisticola Cisticola chubbi (8 .55 
to 3 .00), Short-winged Cisticola Cisticola brachypterus (1 .89 to 
1 .47), Black-crowned Waxbill Estrilda nonmula (2 .92 to 2 .06), 
and Yellow White-eye Zosterops senegalensis (3 .22 to 2 .89) . 
This study shows that for forest species and some species 
of conservation concern, conservation management efforts 
on the Obudu Plateau has resulted in the increase in their 
population densities .

P08.026
Bird species richness and large mammal presence explain 
tourist visits to African protected areas

Harold Eyster1, Robin Naidoo1, 2

1. University of British Columbia, Vancouver, BC, Canada, 2. World 
Wildlife Fund US, Washington DC, DC, USA

What characteristics of African protected areas (PAs) attract 
tourists? This is an important question to answer, as tourism 
has the potential to sustain African protected areas, and en-
courage stewardship rather than a dependence on poaching 
and other extractive livelihoods . Identifying and conserving 
key species that attract tourists can thus provide financial 
incentives for protected area conservation . Research that has 
modelled tourist visits as a function of various PA attributes 
has shown the importance of elephants (Loxodonta spp) and 
lions (Panthera leo) for attracting tourists, but has not inves-
tigated the relevance of other mammals or birds . Here, we 
build upon this research by developing models of tourism 
visits that cast a wider taxonomic net . We construct Bayesian 
models of tourist visits to PAs across Africa, and incorporate 
additional information on the presence of a wide variety of 
bird and mammal species . We find strong support for the im-
portance of bird species richness and the presence of several 
species of large charismatic mammals in determining tourist 
visits . These results suggest that tourist preferences for key 
species have the potential to provide substantial financial in-
centives for their conservation across African protected areas .

P08.027
Importance of historical relationships between 
local residents and the Great Cormorant in modern 
management policies

Kayoko O . Kameda1, Hiroaki Fujii2, Atsushi Makino3

1. Lake Biwa Museum, Kusatsu, Japan, 2. Kindai University, Higashio-
saka, Japan, 3. Kumamoto University, Kumamoto, Japan

The Great Cormorant, Phalacrocorax carbo, has recently 
increased in numbers, and this has caused conflicts with 
people almost all over the world . Although the cormorants’ 
behaviors are similar everywhere, people’s attitudes to the 
cormorants vary in different areas . To analyze the effects of 
historical backgrounds on the present relationships between 
cormorants and people, we surveyed old documents, and 

interviewed local residents to compare the present situation 
in two areas of Japan . Chikubu Island is a historically holy 
place in Lake Biwa and people tried to drive away or decrease 
the number of cormorants there to avoid tree damage in the 
late 19th and early 20th centuries . At present, thorough culling 
has been conducted on the island, not only to reduce for-
est damage, but also to diminish impacts on local fisheries . 
The second area studied, Unoyama, is a secondary forest in 
Chita Peninsula, central Honshu, from where local residents 
collected firewood or fertilizer materials, especially cormor-
ants’ guano, from mid 1800’s to 1967 . As with Chikubu Island, 
the trees were damaged, but local residents were uncon-
cerned with the damage itself and planted trees to deter the 
cormorants from abandoning the forest . At present, people 
regard the cormorant as a familiar bird and try to promote it 
as a symbol of the town and for tourism . These two examples 
show that the historical relationships between cormorants 
and local residents are important to understand the differ-
ences in the present attitudes to the birds and local manage-
ment policies between the areas .

P08.028
Conservation status of the Northern Goshawk, Accipiter 
gentilis fujiyamae after it was removed from the list of 
the Japanese Endangered Species Act

Kiyoshi Iwabuchi, Hiroyuki Matsuda
Yokohama National University, Yokohama, Japan

This report summarizes the conservation and legal issues of 
removal of the Northern Goshawk Accipiter gentilis fujiyamae 
listing from the Act on Conservation of Endangered Species 
of Wild Fauna and Flora (Species Preservation Law) in Japan . 
This subspecies is distributed throughout Japan, mainly liv-
ing in flat lowlands and low altitude mountainous regions . In 
1993, Japanese “Species Preservation Law” listed this sub-
species as a national endangered species of wild fauna and 
flora, banning their “capture” or “transfer” . In 1984, the popu-
lation size was thought to have been about 500 individuals . 
In 2008, The Ministry of the Environment estimated about 
9000 individuals and ultimately removed this subspecies 
from the list of Species Preservation Law in 2017 . Because 
the subspecies often occurs near residential areas, nests are 
often found during preliminary surveys before the start of 
land development projects, conducted by national research 
institutions, universities and private organizations that have 
studied the ecology and conservation measures of this 
species . Large-scale land developments would often revise 
project plans and construction processes as a result . Further-
more, artificial nests were created and nesting areas were 
improved . There are few species for which research survey 
and conservation measures have been adopted throughout 
Japan . Listing this species under species protection law has 
induced a protective awareness of nature conservation near 
residential areas . Legal protection of such a symbolic spe-
cies has been effective in protecting the environment . After 
the removal of Goshawk from the species protection law list, 
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new legal measures will be required to protect their natural 
environment .

P08.029
Analysis of genetic population structure in the critically 
endangered insular endemic Okinawa Woodpecker 
(Dendrocopos noguchii)

Sayaka Mori1, Saori Tsuyama1, Shokuro Tamura1, Satoru 
Chiba2, Hiroe Izumi3, Isao Nishiumi4

1. Rakuno Gakuen University, Ebetsu, Japan, 2. Museum of Natural 
and Environmental History, Shizuoka, Shizuoka, Japan, 3. Hokkaido 
University Museum, Sapporo, Japan, 4. National Museum of Nature 
and Science, Tsukuba, Japan

The Okinawa Woodpecker is distributed in the Yambaru 
forests of northern Okinawa Island, Japan (ca . 300km2) . 
The population has decreased primarily due to deforesta-
tion events in the 1960-80s, and its numbers are estimated 
at 150-584 individuals . Recent increases in predators, such 
as the invasive mongoose (Herpestes auropunctatus), also 
pose a threat . For conservation and management of these 
woodpeckers, their population genetic structure should be 
considered . While microsatellite markers are a powerful tool 
for this purpose, few known markers were available for this 
species . We therefore developed new markers using NGS 
techniques . The resulting sequence included 2,250 microsat-
ellite loci, and 146 primer sets were designed . We screened 
55 potential primer sets with seven multiplex PCR systems . 
A pre-analysis of allele frequency revealed that 33 markers 
would be useful for the population structure analysis of the 
species . Of those, 11 markers were used in the final analysis 
of 322 woodpeckers sampled from entire Yambaru region 
during 1999-2013 . Isolation-by-distance was not detected, 
and kinship scores were always nearly zero . Ecologically 
reasonable groups were not found by PCoA among individ-
uals nor sampling groups . Ancestry estimation revealed a 
single genetic origin of all individuals . Two genetic clusters 
between north and south of the range were detected by 
landscape genetic analysis (n=217, juveniles excluded) . 
This genetic differentiation may suggest a founder effect 
in the current population, since this species has historically 
disappeared once in the south . We speculate that intensive 
removal efforts of mongooses could have enhanced the 
re-establishment of the Okinawa Woodpecker in southern 
Yambaru .

P08.030
Quality control of the volunteers in citizen science – 
proposal for improvements

Magne Husby
Nord University, Levanger, Norway

Population monitoring plays a critical role in conservation 
biology, by providing the information necessary to identify 
conservation problems at an early stage . It can be used to 
identify find correlations with environmental factors for pre-
liminary hypotheses of causation, and to suggest mitigation 

action . Typical of many national and international monitor-
ing schemes, for example Breeding Bird Surveys (BBS) in 
North America and Europe, is a large number of permanent 
monitoring sites surveyed annually in a standardized man-
ner by volunteers . There are several books and publications 
about how to perform the fieldwork in such surveys and 
statistical methods suitable for trend estimations . Only a 
few publications about population trends mention anything 
about pre-survey screening to ensure that only experienced 
ornithologists participate . But a system for quality control 
is crucial to attain increased political impact among the 
public and policy makers, and to avoid the key results being 
ignored . In Europe, at least 10 countries use the website 
www .birdid .no (bird book, quiz, competition groups etc .) in 
combination with field trainings . The students can take an 
online official exam and get credit from Nord University for 
their skills . There is a significant positive correlation between 
the students’ ability to find and determine birds in the field 
(point count) with the results on their exams . In addition, 
the BirdID program has increased the number of volunteers 
participating in monitoring . To conclude, other parts of the 
world and other groups of living organisms are invited to be 
included in the BirdID website .

P08.031
The wild diet of reintroduced Red-and-green Macaws 
(Ara chloropterus) in the Iberá Wetlands, Argentina

Noelia L . Volpe1, Adrián S . Di Giacomo1, Igor Berkunsky2

1. Centro de Ecología Aplicada del Litoral, Corrientes, Argentina, 2. 
Instituto Multidisciplinario sobre Ecosistemas y Desarrollo Sustentable, 
Tandil, Argentina

The Red-and-green Macaw (Ara chloropterus) reintroduction 
project aims to restore this species to the savanna of the 
Iberá Wetlands, northeast Argentina, from where it became 
extinct in the 19th century . Since October 2015, 17 macaws 
have been released into the wild inside the Iberá National 
Park . All individuals were captive-sourced . Ten individuals 
underwent a pre-release rehabilitation process of 6-12 
months, which involved the exposure to an array of 54 dif-
ferent wild fruits . We analyzed the ability of the reintroduced 
macaws to exploit wild food sources . We used radiotelemetry 
to monitor the macaws (June 2017-March 2018), record-
ing their daily movements and consumption of wild fruits . 
Macaws fed from 345 different trees and vines, comprising 22 
plant species (12 families) . Two species were highly domin-
ant: the guava Psidium guajava (57% of the used trees) and 
the palm Syagrus romanzoffiana (16% of the trees) . Eighty 
percent of the consumed plant species had been presented 
to the macaws during the pre-release stage . Four new spe-
cies were incorporated into the diet after release . The used 
trees were distributed in 42 forest patches, within a radius of 
11 km from the release site . The ability of the reintroduced 
macaws to locate and use wild food sources, despite coming 
from captive conditions, confirms the flexibility of the species 
and its capacity to adapt to a new environment . Pre-release 
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exposure to wild fruits could contribute to a faster addition 
of these items into the macaw’s diet .

P08.032
Genetic sequencing to unravel the mysteries and aid the 
conservation of the critically endangered White-winged 
Flufftail Sarothrura ayresi

Hanneline A . Smit-Robinson1, Desire Dalton2, Robin B . Colyn1, 
Antoinette Kotze2, Hanneline A . Smit-Robinson3, Antoinette 
Kotze4

1. BirdLife South Africa, Pinegowrie, South Africa, 2. National Zoological 
Garden, South African National Biodiversity Institute, Pretoria, South 
Africa, 3. Applied Behavioural Ecological & Ecosystem Research Unit 
(ABEERU), UNISA, Florida, South Africa, 4. Genetics Department, Univer-
sity of the Free State, Bloemfontein, South Africa

The White-winged Flufftail Sarothrura ayresi is a small, elu-
sive bird listed as Critically Endangered by the IUCN and is 
considered to be on the brink of extinction . It is estimated 
that there are as few as 250 birds remaining which are only 
known to occur, with any regularity, in the high-altitude 
wetlands of South Africa and Ethiopia . Destruction and deg-
radation of the species’ preferred habitat have rendered the 
species’ survival in the wild uncertain . The migratory connec-
tion, if any, between the populations of White-winged Fluff-
tail in South Africa and Ethiopia, is poorly understood . In this 
study, analysis of mitochondrial (COI, Cytb, 12S/Val/16S) and 
nuclear (ADH-5, GPD3-5 and bfib7) markers was conducted 
on South African and Ethiopian birds . The whole mitochon-
drial genome was sequenced using Next-generation sequen-
cing . In addition, and to our knowledge, this is also the first 
account of Toll-like receptor genetic diversity in this critically 
endangered species . Analyses of the DNA regions identified 
only three interspecific variations, supporting the hypoth-
esis that these two populations are not different species . We 
further confirm low genetic diversity in the innate immune 
regions of the White-winged Flufftail similar to that observed 
in other bird species that have undergone population bottle-
necks and indicates that this species is more likely to be 
threatened by changes to the environment . The implementa-
tion of a conservation plan through the collaborative efforts 
of BirdLife South Africa, Middelpunt Wetland Trust and the 
Ethiopian Wildlife and Natural History Society is undertaken 
under the auspices of the African Eurasian Waterbird Agree-
ment (AEWA) .

P08.033
Field test of a Citizen Science App designed for Bluebird 
Trail Monitoring

Dorothy Hill1, Lynn Moorman1, Kendra Garbutt1, Alice 
Liboiron2

1. Mount Royal University, Calgary, AB, Canada, 2. University of Sas-
katchewan, Saskatoon, SK, Canada

“Bluebird trails” are networks of bird nest boxes that have 
been erected along fence lines throughout North America 
with the intention of providing nesting habitat for bluebirds 

(Sialia spp .) and other native cavity-nesting species . For 
more than 30 years citizen scientists have monitored these 
bluebird trails collecting data on nest box use and nesting 
success . Typically, data are collected on paper forms which 
are then submitted to Area Leaders who must transcribe and 
summarize the information . This time-consuming step often 
results in volunteer fatigue among Area Leaders . Moreover, 
the geospatial data associated with the nest boxes is under-
utilized . Undergraduate students customized Esri’s Collector 
Application using a spreadsheet provided by an Area Leader 
as a template . Citizen scientists were recruited from two local 
bluebird trail organizations to field test the App . The App was 
not found to save time in field data collection . The technol-
ogy itself was an issue in the field – technical issues, difficul-
ties reading the screen, and a diminished outdoor experience 
were cited as drawbacks . The main advantages of the App 
appear to be reduced workload for the Area Leaders and the 
resulting geospatially referenced nest box data which allows 
for more in-depth analyses of the factors that may be influen-
cing nest box use and nesting success .

P08.034
Iridescent coloration of tree swallows as an early 
indicator of metal pollution

Natalia Lifshitz, Colleen C . St . Clair
University of Alberta, Edmonton, AB, Canada

Ornamental coloration in birds has been shown to be a 
powerful, non-invasive tool for identifying exposure to metal 
pollution . Despite this potential, few studies have examined 
the effects of metals on iridescent coloration or assessed 
related impacts on bird fitness . Iridescent coloration is likely 
to be sensitive to metal pollution because it is already known 
to affect melanin production and this form of coloration is 
produced when light is refracted through layers of keratin, 
air and melanin inside feather barbules . In this study, we 
measured plumage coloration of tree swallows (Tachycineta 
bicolor) nesting in a gradient of urbanization and compared 
colour metrics to bird health (via oxidative stress) and 
reproductive success (via brood mass and number) . Plum-
age blueness generally declined with increasing exposure to 
metals, particularly for females, while feather brightness for 
both sexes increased with exposure to copper and zinc . Both 
patterns would be expected from a decline in melanin pro-
duction . We found no relationship between feather colour of 
parents and their reproductive success, but increasing expos-
ure to metals eliminated the otherwise-negative relationship 
between brood mass and laying date . Together, our results 
suggest that metal pollution affects colouration of iridescent 
feathers, but does so via interacting effects with sex, and 
condition . We suggest that additional studies probing the 
relationships among ornamental color, including iridescence, 
and fitness could provide a proactive, non-invasive and ef-
fective diagnostic tool for detecting subtle anthropogenic 
effects on individuals before they are signaled by detrimental 
effects on vital rates and declining populations .
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P08.035
Breeding bird assemblages associated with forested 
wetlands from three ecoregions in western Nova Scotia: 
Does conservation value differ among site types?

John Brazner1, Laura Achenbach2

1. Nova Scotia Dept. Natural Resources - Wildlife Division, KENTVILLE, 
NS, Canada, 2. Canadian Wildlife Service, Dartmouth, NS, Canada

Forested wetlands are being lost to development at a higher 
rate than other wetlands in Nova Scotia and are presumed 
to have high conservation value relative to other forested 
habitats, although supporting studies are few . To begin ad-
dressing the lack of certainty about their ecological signifi-
cance and concerns about accelerated loss, we conducted 
breeding bird surveys in forested wetlands across western 
Nova Scotia . The focus of this paper is to examine differences 
in breeding bird assemblages and conservation value among 
three forested wetland types and ecoregions . We surveyed 
229 sites with ten-minute, unlimited-radius point counts 
between May 31 and July 6 in 2015 and 2016 . We detected 
95 species and 8,971 individuals across all sites . Ordination 
revealed more distinct differences in assemblages among 
wetland types than ecoregions . Analyses of variance revealed 
shrub swamps and peatlands had significantly more spe-
cies and higher mean abundances than treed swamps, and 
Valley Ecoregion sites had higher mean species richness and 
abundance than Western or Fundy Ecoregion sites . Indica-
tor species analyses revealed that strong wetland type by 
ecoregion affinities were concentrated in particular Valley 
site-types (e .g ., Nashville warblers, Leiothlypis ruficapilla, 
in peatlands, yellow warblers, Setophaga aestiva, in shrub 
swamps, and northern waterthrush, Parkesia noveboracensis, 
in treed swamps) . It is clear that shrub swamps, particularly 
those in the Valley Ecoregion, have high conservation value 
due to high numbers of species and individuals, but the con-
servation value of peatlands and treed swamps is also high, 
partly owing to at-risk species (e .g ., Canada warbler, Cardel-
lina canadensis) they support .

P08.036
Bird species richness and composition along a succession 
of tropical dry forests in Costa Rica

Branko Hilje, Arturo Sanchez-Azofeifa
University of Alberta, Edmonton, AB, Canada

Birds are highly sensitive to habitat transformation caused by 
human activities, and forest-species dwellers are significantly 
affected by changes in vegetation structure . Generally, bird 
species richness and diversity are higher in older forests than 
in young ones due to a greater structural complexity that 
provides more resources for birds (e .g . perches for singing 
and displays, more nesting sites) . Birds are highly diverse in 
Neotropical dry forests, and several species are restricted 
to this ecosystem; however, there are no studies evaluating 
the influence of forest structure on bird species richness and 
composition at a fine scale for dry forests . We selected 16 
dry forest sites from different successional stages that have 

recovered from human activities at Santa Rosa National Park 
in Costa Rica, to evaluate the influence of forest structure on 
bird species richness and composition . We used autonomous 
recording units (ARUs) for bird sound data collection and 
used acoustic indices and manual species identification for 
the analysis . We measured forest structural characteristics in 
each site . We observed higher bird species richness in forests 
with closed canopies, suggesting that forests with a complex 
structure provide better resources for birds . Species depend 
differently on dry forest structural characteristics, and while 
some species need tall trees, others rely on a higher amount 
of leaves or more lianas . This information is key for bird con-
servation in dry forests, in that it helps to understand how 
forest structure influences bird species richness and compos-
ition along a natural dry forest successional process .

P08.037
Monitoring population trends of boreal forest birds with 
migration counts

Erica H . Dunn1, Doug Collister2, Tara L . Crewe3, Bruno Drolet4, 
David Okines5, Jon McCracken3

1. Environment and Climate Change Canada, Port Rowan, ON, Canada, 
2. Calgary Bird Banding Society, Calgary, AB, Canada, 3. Bird Studies 
Canada, Port Rowan, ON, Canada, 4. Environment and Climate Change 
Canada, Quebec, QC, Canada, 5. Prince Edward Point Bird Observatory, 
Picton, ON, Canada

The Canadian Migration Monitoring Network (CMMN), 
which began in 1998, is a cooperative venture of over 20 
bird observatories spread across the country coast to coast . 
Standardized daily counts are analyzed biennially by Bird 
Studies Canada to estimate population trends for all species, 
classified for each site as regular migrants or as other types 
(resident, irruptive, staging, etc .) . Trends for well-monitored 
regular migrants represent population change over broad 
geographic regions, whereas trends for other species groups 
may be strongly influenced by change at local levels . For 
regions sampled both by the CMMN and the Breeding Bird 
Survey (BBS), trends from the two programs correspond 
well . The unique contribution of the CMMN is that it also 
monitors migratory species that breed in vast regions of the 
boreal forest that are missed by the BBS (as demonstrated 
by feather isotope analyses) . CMMN trends for some of these 
species indicate trajectories similar to those shown by the 
BBS for more southern populations, but for others the CMMN 
trends indicate important regional declines or increases not 
detected by the BBS . Recent status assessment of the CMMN 
has identified priorities for strengthening the network and 
further refining catchment areas for each monitoring station .
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P08.038
Biodiversity studies and conservation in Caldas - 
Colombia involving citizen science and community 
tourism

David Ocampo1, 2, 9, Daniel Ocampo2, Kelly Orozco1, 3, Eliana 
Fierro-Calderón4, Mónica Londoño5, Catalina Casas1, 6, Daniel 
Uribe1, 7, Jorge Velásquez8

1. Sociedad Caldense de Ornitología, Manizales, Colombia, 2. Vencejo 
Films, Manizales, Colombia, 3. Universidad de Caldas, Manizales, 
Colombia, 4. Asociación Calidris, Cali, Colombia, 5. Cotelco capitulo 
Caldas, Manizales, Colombia, 6. Audubon Society, Bogotá, Colom-
bia, 7. Birding Tours Colombia, Manizales, Colombia, 8. Instituto de 
Investigación de Recursos Biológicos Alexander von Humboldt, Bogotá, 
Colombia, 9. Corporación Autonoma Regional - Corpocaldas, Maniza-
les, Colombia

Biodiversity studies typically involve biologists who explore 
different areas with the aim of documenting the composition 
of different ecosystems . Especially in megadiverse countries 
in tropical areas, such as Colombia, there are knowledge 
gaps in several areas, even in basic data such as species rich-
ness . Particularly, in Caldas Department, given the hetero-
geneity of its habitats in a relatively small area, basic research 
is necessary to fully understand biodiversity . Using several 
resources such as museum specimens, reports, inventories, 
censuses, and eBird records, we built an updated checklist of 
the birds of Caldas to provide a baseline for different initia-
tives in science, education, conservation and birdwatching 
tourism . We included records from citizen science from urban 
and rural areas . We preformed complementarity analysis to 
identify less explored areas and made exploration in order 
to collect new information . We registered 769 species, which 
correspond to 40% of the birds from Colombia in only the 
0 .7% of the national territory . Additionally, we worked with 
the communities in 13 short workshops about bird biology 
and identification in rural areas . We made three documen-
taries about the stages of the project that included all the 
people participating in the process to increase the outreach 
impact of the project . To involve public and private organiza-
tion in biodiversity studies together with local communities 
is a powerful tool to generate local knowledge and appro-
priation of biodiversity for conservation .

P08.039
Habitat dynamics induced by snow cover phenology 
drives the foraging activity of an archetypic high-alpine 
passerine: implications for species persistence in face of 
climate change

Jaime Resano-Mayor1, Fränzi Korner-Nievergelt2, Sergio 
Vignali1, Nathan Horrenberger1, Arnaud Barras1, Veronika 
Braunisch1, 3, Claire A . Pernollet2, 4, Raphaël Arlettaz1, 5

1. University of Bern, Baltzerstrasse 6, CH-3012 Bern, Switzerland, 2. 
Swiss Ornithological Institute, Seerose 1, CH-6204 Sempach, Switz-
erland, 3. Forest Research Institute of Baden-Wuerttemberg FVA, 
Wonnhaldestrasse 4, D-79100, Freiburg, Germany, 4. Office National de 
la Chasse et de la Faune Sauvage, La Tour du Valat, Le Sambuc, 13 200, 
Arles, France, 5. Swiss Ornithological Institute, Valais Field Station, Rue 
du Rhône 11, CH-1950 Sion, Switzerland

Food availability is a main driver of animal foraging site selec-
tion . In strongly seasonal environments, such as alpine eco-
systems, specialists are adapted to track the spatio-temporal 
change in food resources to time energy demanding life-
history activities with the period of highest food availability . 
Spatio-temporal pattern of invertebrate availability at high 
elevation is likely affected by global warming due to earlier 
snowmelt, changes in vegetation and soil humidity . How 
these changes may affect alpine specialist bird species is 
largely unknown . Here, we investigated the seasonal change 
in habitat selection and food availability of a highly special-
ized alpine bird, the White-winged Snowfinch (Montifringilla 
nivalis) . During 2015 and 2016, we radio-tracked 14 breed-
ing individuals in the Swiss Alps to compare habitat features 
and invertebrate availability on plots where Snowfinches 
collected food for chick provisioning with randomly located 
pseudo-absence plots in the surroundings . Snowfinches 
selected short vegetation, high soil moisture and microhabi-
tat diversity, especially after complete snowmelt . Early in the 
season, Snowfinches preferred foraging nearby snow melting 
patches, where the biomass of Tipulomorpha larvae was sig-
nificantly higher . Later on, they selected plots with flowering 
plants and avoided mineral cover . Overall, used plots had 
higher invertebrate biomass, abundance and diversity than 
random plots . The biomass of main invertebrate categories 
correlated differently with habitat features, years and season . 
This study shows that Snowfinches’ foraging preferences 
during chick provisioning reflect the strong seasonality of 
habitat-invertebrate associations that characterize alpine 
ecosystems, which in turn are closely linked with the snow-
melt and thus prone to climate change-induced phenologic-
al mismatches .

P08.040
Population trends of the critically endangered Chinese 
crested tern in Matsu archipelago, Taiwan

Hsiao-Wei Yuan, Chung-Hang Hung, Le-Ning Chang, Kung-
Kuo Chiang
School of Forestry and Resource Conservation, National Taiwan Univer-
sity, Taipei, Taiwan

Chinese Crested Tern (Thalasseus bernsteini, CCT) is listed as 
a Critically Endangered species on the IUCN Red List . The 
largest subpopulation has about 100 individuals of which 
there are likely less than 50 mature individuals . The Matsu 
Islands Tern Refuge (MITR) in Taiwan was the first confirmed 
site with a breeding population in 2000 . CCT co-habits with 
Greater Crested Terns (T. bergii, GCT) in MITR and the two 
terns’ population sizes showed a positive correlation . We 
monitored both CCT and GCT populations since and used 
social attraction, wireless real-time visual surveillance system, 
auto time-lapse cameras, and banding to conserve CCT and 
understand its status . There are an average of 12±4 adult 
CCT individuals in MITR from 2008 to 2017 . We examined the 
effects of chlorophyll-a, typhoon frequency, and colony shift 
on the annual trends in population size and chick/adult ratios 
of CCT and GCT from 2004 to 2017 by generalized linear 
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models . Our results show that the annual GCT population 
size is positively correlated with the average chlorophyll-a 
concentration, but the CCT population is not . Furthermore, 
nest abandonment in the mixed colony during the early 
incubation stage may have led to colony shift and therefore 
delayed the incubation period into the typhoon season . We 
found that effects of colony shift and the additive effects of 
typhoons caused a significant decline in the breeding pro-
ductivity of CCT . Future management in MITR should focus 
on the prohibition of human activity around CCT breeding 
islands and an education program for local people .

P08.041
Habitat characteristics of importance to Common Cuckoo 
breeding in a grassland host system

Lowell J . Mills1, Jeremy D . Wilson2, Charles R . Tyler1

1. College of Life and Environmental Sciences (CLES), University of 
Exeter, Exeter, United Kingdom, 2. The RSPB Centre for Conservation 
Science, Sandy, Bedfordshire, United Kingdom

Identifying key habitats during breeding is vital in avian 
conservation science . In brood parasites, nestlings are raised 
by host species at their nest (provisioning them mistakenly 
as their own offspring) while adults provide no parental 
care . Subsequently, i) ’nest habitat selection’ by adults is 
constrained to host nest sites; and ii) nestling/fledgling ecol-
ogy is separated from adult ecology . The Common Cuckoo 
Cuculus canorus is a brood parasite of small insectivorous 
birds and an Afro-Palaearctic migrant . Contrasting trends in 
abundance across the breeding range suggest populations 
are significantly driven by breeding resource availability . 
Identifying resources of importance to the Cuckoo is critical 
to its conservation . In a UK stronghold for breeding Cuckoo, 
we located nests of Meadow Pipit, Anthus pratensis, con-
taining a Cuckoo egg or nestling or a host brood; and for 
each quantified habitat structure in a 100m radius (within 
which most parental provisioning trips took place) . We com-
pared the habitat around parasitized and non-parasitized 
nests to determine ‘nest site’ preferences of adult Cuckoos . 
Nest habitat of Meadow Pipit broods displaying highest 
versus lowest weight per unit body size (tarsal length), was 
compared, to determine if Cuckoos deposit their eggs in 
nest habitats associated with optimum nestling growth . We 
identified patches foraged by adult pipits while provision-
ing, to determine key habitat for Cuckoo (and host) nestling 
development; and tracked the habitat use of Cuckoo fledg-
lings after leaving host nests . We will outline the habitats that 
are key in Cuckoo breeding success in this host system, and 
discuss implications for conservation .

P08.042
Review of and advances in the captive propagation and 
conservation of the Western Burrowing Owl (Athene 
cunicularia) in British Columbia, 1983-2017

Lauren Meads1, Aimee Mitchell2, Mike Mackintosh1

1. The Burrowing Owl Conservation Society of BC, North Vancouver, BC, 
Canada, 2. Athene Ecological, Port Coquitlam, BC, Canada

The Western Burrowing Owl, Athene cunicularia hypugaea, 
is endangered in Canada and was extirpated from British 
Columbia (BC) in the 1980s . In an attempt to reestablish a 
population in BC a group of volunteers, which later became 
the Burrowing Owl Conservation Society of BC (BOCSBC), 
instituted a re-introduction program involving three captive 
breeding facilities, creation of artificial nesting burrows, and 
the release and monitoring of captive raised birds annu-
ally since 1990 . Approximately 100 owls are produced in 
these facilities each year for release in the grasslands of the 
Thompson-Nicola and South Okanagan areas of BC . Over 
800 burrows have been placed on privately owned ranch 
lands, provincial land, and non-government conservation 
properties . Release techniques have been developed that 
have increased adult survival rates and produced increased 
numbers of wild-hatched offspring to fledging by 50% . In-
creased production has resulted in an increase in the number 
of birds returning to nest (increase of 50%) . However, the 
goal of achieving a self-sustaining population has not yet 
been reached . While habitat quality and availability in BC ap-
pear not to be major limiting factors, and survival to fledging 
appears good, over-wintering survival, as evidenced by lower 
than hoped for annual return rates, appears to be a major 
bottle-neck . BOCSBC intends to continue to work closely 
with colleagues in areas BC-released owls have wintered in, 
and to work to elucidate migration pathways . It is anticipated 
that if survival during migration and wintering can be im-
proved then a self-sufficient breeding population in BC may 
still be achievable .

P08.043
Do ducks cause agricultural damage in lotus fields? 
Metabarcoding-based diet analyses on fecal samples 
collected from farmland along Lake Kasumigaura, Japan

Haruko Ando1, Susumu Ikeno2, Ayu Narita3, Taketo Komura4, 
Astushi Takada4, Satoru Yonezawa4, Yuji Isagi4, Hiroyuki 
Oguma1, Tomomi Inoue1, Akio Takenaka1

1. National Institute for Environmental Studies, Tsukuba, Japan, 2. 
Wild Bird Society of Japan, Ibaraki, Mito, Japan, 3. Hokkaido Research 
Organization, Sapporo, Japan, 4. Kyoto University, Kyoto, Japan

Along the shore of Lake Kasumigaura, the second largest 
lake in Japan, which provides important foraging habitat for 
more than 50,000 wintering waterfowls, lotus roots (Nelumbo 
nucifera) as well as rice (Oryza sativa) are grown as agricul-
tural products . Ducks are suspected to cause agricultural 
damage in lotus fields around Lake Kasumigaura, but due 
to the difficulty of observing nocturnal foraging, there is no 
scientific evidence regarding which species eat lotus roots . 
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More than 1,000 birds are killed every year from entangle-
ment in bird nets, causing conflict between farmers and bird 
conservation activists . In this study, we conducted fecal DNA 
metabarcoding analyses to reveal the dietary composition 
of wintering ducks in farmland from November to February, 
when lotus harvesting is also conducted . Up to seven duck 
species were detected from the collected fecal DNA . Plant 
diet compositions differed significantly among species . Each 
duck species showed different food selections within farm-
lands, and lotus was used by specific species, including Mal-
lard (Anas platyrhynchos) and Eastern Spot-billed Duck (Anas 
zonorhyncha), which depend mainly on agricultural crops 
for food . However, most of the fecal samples were collected 
from the edges of lotus fields where harvesting was already 
finished, from which most of the lotus DNA sequences were 
detected . These results indicated that ducks may feed mainly 
on roots left as residue and other parts of lotus remaining in 
lotus fields after harvesting, rather than damaging agricul-
tural products . Further evaluation of ducks’ foraging behavior 
and of the amount of agricultural damage caused by ducks is 
required .

P08.044
Long-term telemetry study of reintroduced Ural Owls 
Strix uralensis in the Duerrenstein Wilderness Area (IUCN 
Category I, UNESCO World Heritage Site), Austria

Ingrid Kohl1, Christoph Leditznig1, Franz Aigner1, Theresa 
Walter2, Richard Zink2

1. Duerrenstein Wilderness Area Administration, Scheibbs, Austria, 2. 
Department of Integrative Biology and Evolution, University of Veterin-
ary Medicine Vienna, Vienna, Austria

In the first half of the 20th century the Ural Owl Strix uralensis 
became extinct in Austria . From 2008 a project was started to 
reintroduce the owl to Austria’s woodlands . The Duerrenstein 
Wilderness Area (IUCN Category I, UNESCO World Heritage 
Site), including Spruce-Fir-Beech Primeval Forest Rothwald, is 
a natural mountainous forest, rich in deadwood and there-
fore rich in natural breeding cavities for owls . It was chosen 
as one of two release sites . In the Wilderness Area long-term 
telemetry is used to monitor success and to learn about Ural 
Owls’ habitat selection, foraging preferences, breeding suc-
cess and dependence on beech mast and rodent cycles . Be-
tween 2009 and 2017 140 owls were released in the Wilder-
ness Area . 14,000 daily owl positions have been registered 
so far by 110 transmitters of three telemetry systems and 
five main models: two radio telemetry models (n = 64), one 
satellite telemetry model (n = 3) and two GPS-GSM-telemetry 
models (n = 43) . The GPS-GSM-telemetry has replaced the 
other systems due to comparatively low costs, high accuracy, 
automatic storage of GPS-data and transfer via the GSM net . 
For the release the ideal age of 90 to 100 days was deter-
mined . Movement routes of up to 150 km, survival rates of 
about 75% in the first year after release, and various causes 
of death (e .g . predation by Golden Eagle) were recorded . First 
priority is raising awareness for the importance of deadwood 

and natural breeding cavities for biodiversity and breeding 
success of owls .

P08.045
Testing experimental habitat management of grass-
heath for breeding Woodlark (Lullula arborea)

Robert Hawkes1, Jennifer Smart2, Andy Brown3, Paul Dolman1

1. University of East Anglia, Norwich, United Kingdom, 2. RSPB Centre 
for Conservation Science, Sandy, United Kingdom, 3. Natural England, 
Peterborough, United Kingdom

Woodlark (Lullula arborea) is a Species of European Conserva-
tion Concern protected under Annex 1 of the EC Birds Direc-
tive (EC 1979) due to historic declines across their European 
range . In the UK, most breed on lowland heath and dry 
grasslands, where they utilise a mosaic of microhabitats in-
cluding bare-open areas for foraging . However, it is currently 
unclear whether creating additional foraging habitat through 
mechanical ground disturbance will facilitate population 
recovery, and if so which prescriptions deliver the best out-
come . Here we examined the response of breeding Woodlark 
to four prescriptions plus controls, over a three-year period 
(2015-2017) in an extensively replicated landscape-scale 
experiment across the UK’s largest remaining extent of grass 
heath . Prescriptions differed in treatment (deep vs shallow 
cultivating) and complexity (‘homogenous plots’ vs ‘complex 
mosaic plots’, comprised of overlapping subplots of differ-
ent fallow ages) . As replicated treatments were stratified 
across different grassland types and ages, results inform 
management across a range of lowland habitats used by 
the species . Breeding Woodlark numbers increased through 
the study period, and responded positively to all treatments 
across all studied grassland types . Within complex mosaic 
plots, Woodlark preferred recently disturbed subplots, which 
were characterised by shorter turf and a greater extent of 
bare substrate . Our results demonstrate that regardless of 
prescription choice, increasing the availability of suitable 
foraging habitat through regular physical ground disturb-
ance benefits Woodlark within lowland heathland sites 
characterised by unbroken swards .

P08.046
An evaluation of five agricultural habitat types for 
openland birds: abandoned farmland can have 
comparative values to undisturbed wetland

Munehiro Kitazawa1, Yuichi Yamaura2, 3, Masayuki Senzaki1, 4, 
Kazuhiro Kawamura1, Masashi Hanioka1, Futoshi Nakamura1

1. Hokkaido University, Sapporo, Japan, 2. Forestry and Forest Products 
Research Institute, Tsukuba, Japan, 3. Australian National University, 
Canberra, ACT, Australia, 4. National Institute for Environmental Stud-
ies, Tsukuba, Japan

Populations of birds inhabiting wetlands and grasslands are 
decreasing globally due to farmland expansion and subse-
quent agricultural intensification . In addition to conserving 
natural habitats, managing cultivated farmlands and aban-
doned farmlands can be important; however, their relative 
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suitability as habitat remains unknown . In this study, we 
evaluated five habitat types (wetland, pasture, cropland, 
abandoned farmland, and solar power plant) for openland 
birds in an agricultural landscape in central Hokkaido, north-
ern Japan . Abandoned farmlands had bird species richness 
and total bird abundance values similar to those of wetlands . 
These values were generally higher in abandoned farmlands 
and wetlands than in croplands, pastures, and solar power 
plants . The per pair reproductive success of Stejneger’s 
Stonechat Saxicola stejnegeri and the amount of its prey 
(arthropods) did not differ among the five habitat types . 
Three species (Black-browed Reed Warbler Acrocephalus 
bistrigiceps, Common Reed Bunting Emberiza schoeniclus, and 
Japanese Bush Warbler Cettia diphone) arrived earlier in wet-
lands than in other habitat types . These results suggest that, 
although protecting remaining wetlands is of prime import-
ance for the conservation of openland birds in agricultural 
landscapes, valuing and managing abandoned farmlands 
may be a promising alternative .

P08.047
Trends of migratory waterbird populations in Taiwan

An-Yu Chang1, Wan-Jyun Chen1, 2, Ruey-Shing Lin1

1. Endemic Species Research Institute, Nantou, Taiwan, 2. Institute of 
Ecology and Evolutionary Biology, National Taiwan University, Taipei, 
Taiwan

The evidence of decreases in waterbird populations are in-
creasing across the world, especially in the East Asia-Australia 
Flyway (EAAF) . For conservation decision-making, besides 
the population trends of migratory species across a Flyway, it 
is also important to understand the trends at a national scale . 
Taiwan is located at the middle of the EAAF and supports 
habitats for hundreds of thousands of waterbirds to stop-
over or winter . However, the long-term population trends of 
waterbirds in Taiwan have not been analyzed and reported 
to date . We collected data from monitoring and citizen sci-
ence programs of migratory waterbirds from 1985 to 2017 
in twelve important bird areas (IBAs) across Taiwan, and 
used hierarchical mixed-effect models to explore popula-
tion trends of eleven species in different guilds, including six 
shorebirds, two wading birds, one waterfowl, and two gulls . 
We found that the population trends of three species, includ-
ing Black-headed Gull (Chroicocephalus ridibundus), Common 
Teal (Anas crecca), and Little Egret (Egretta garzetta), had 
declined significantly across the island, whereas the remain-
ing eight species showed no significant abundance trends . 
Though population trends for most species are heterogen-
eous among IBAs, the underlying drivers in Taiwan remain 
unclear . The observed population trends in Taiwan are 
consistent with most studies of migratory waterbirds in EAAF, 
indicating declines in many migratory waterbird populations 
and the needs for conservation action .

P08.048
Conservation status and threats of the birds in Taiwan

Ruey-Shing Lin, Ya-Jung Lu
Endemic Species Research Institute, Jiji, Taiwan

We reviewed the conservation status of 315 bird species of 
Taiwan, following the IUCN Red List of Threatened Species 
and its regional guideline, in 2016 . The results showed 51 
and 33 species were categorized as Nationally Threatened 
(NT) and Nationally Near-threatened (NNT), respectively, 
corresponding to 16 .2% and 10% of the evaluated species 
in Taiwan . In addition, 14 NT and one NNT species were 
globally threatened . The overall conservation status of forest 
residents has improved from 2004 to 2016 . However, the 
status of migratory waterbirds was worse than other com-
parable groups during the same period of time . Currently, 
the main threats to waterbirds, most of which are migratory, 
are habitat loss and degradation across the flyway, whereas 
for the terrestrial residents, multiple pressures caused by 
introducing closely related species, illegal capturing for cage 
birds, and climate change are the primary threats . The prior-
ity actions needed include a) effective networks of protected 
areas along the flyway for the migrants and b) reduction of 
hybrid pressure and introducing alien species through trade 
regulation, law enforcement, and social communication . 
Knowledge about the status of bird populations in Taiwan 
has been iproved through the vigorous growth of citizen 
science during the last decade . Nevertheless, further stud-
ies in relation to the topics above are needed, especially on 
effective management of wetlands, aquaculture and farm-
ing areas, the impacts of energy generation operations and 
climate change, as well as assessing the species with high 
priority and the urgent actions they require .

P08.049
Impact of water level fluctuation on endangered cranes 
in Poyang Lake

Yunzhu Liu1, Yifei Jia1, Yuyu Wang1, Cai Lu1, Guangchun Lei1, Li 
Wen2

1. Beijing Forestry University, Beijing, China, 2. NSW Office of Environ-
mental and Heritage, Sydney, NSW, Australia

Hydrologic processes and their impacts on wetland ecology 
have been one of the hot issues in limnology . Understanding 
the relationships between hydrological processes, ecological 
components and functions is critical for wetland conserva-
tion . The crane family is one of the flagship taxon for wetland 
conservation in China, due to its cultural significance . Poyang 
Lake in the middle Yangtze is the most important wintering 
grounds for cranes in EAAF . Every year, 6 Gruidae species 
and up to over 10,000 cranes visit Poyang . The operation of 
the Three Gorges Dam has dramatically changed the hydro-
logical regimes in its associated wetland systems and led to 
imminent concern about the well-being of the migratory 
cranes . In this study, we explored the population dynamics 
of the endangered Siberian Crane (Grus leucogeranus) and 
White-napped Crane (Antigone vipio) in Poyang in the past 
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three decades and linked the population states with water 
level fluctuations . The results revealed that water-level fluctu-
ation exerted differentiated impacts on various habitats and 
food resources, and the two cranes exhibited distinct abilities 
to adapt to environmental changes . Siberian Crane, with 
longer and harder bill, shifted its foraging ground from shal-
low waters and mudflats to wet meadows during extreme 
dry years, while White-napped Crane used extensively in 
lotus ponds with soft sediment similar to its natural foraging 
grounds . Adaptive management strategies which could ac-
commodate the different habitat requirements of Gruidae are 
essential to keep Poyang as China’s unique “crane lake” . 

P08.050
High nest survival rate of Pied Avocet Recurvirostra 
avosetta breeding in Nanpu Saltpans, north of Bohai Bay

Weipan Lei1, 2, 3, Zhengwang Zhang1, José A . Masero2, Theunis 
Piersma3, 4

1. Key Laboratory for Biodiversity Science and Ecological Engineering, 
College of Life Sciences, Beijing Normal University, Beijing, China,  
2. Department de Anatomy, Cell Biology and Zoology, University of Ex-
tremadura, Badajoz, Spain, 3. Conservation Ecology Group, Groningen 
Institute for Evolutionary Life Sciences (GELIFES), University of Gron-
ingen, Groningen, Netherlands, 4. NIOZ Royal Netherlands Institute for 
Sea Research, Department of Coastal Systems and Utrecht University, 
Texel, Netherlands

The loss of natural wetlands globally has negatively af-
fected waterbirds, shifting their breeding distribution and 
decreasing their productivity . Artificial wetlands such as 
saltpans may provide alternative or complementary habitats 
for waterbirds and mitigate the human impact on natural 
coastal habitats to a certain extent . However, evidence 
about whether saltpans can be good breeding habitats is 
inadequate . For assessing the role of saltpans for breeding 
waterbirds, we monitored the nest survival rate of Pied Avo-
cet Recurvirostra avosetta in two breeding seasons in Nanpu 
Saltpans, north of Bohai Bay, China . We used Program MARK 
to estimate DSR and assess how environmental and temporal 
factors affected DSR . The apparent nest survival rates were 
52 .7% and 47 .9% in the two years respectively . The daily nest 
survival rates (DSR) were 0 .98 and 0 .97 respectively . The aver-
age nest survival rates (DSR raised to power of 24 incubation 
days) were 67 .4% and 48 .2% respectively . Nest survival rates 
in Nanpu Saltpans were comparable to other breeding sites 
around the world, and the high survival rates were due to 
low disturbance in the saltpans . Nest desertion was the main 
reason for nest failure; the effect of predators was limited . 
Program MARK models showed that the survival rates related 
to number of eggs, colony sites nest height to the ground, 
nest age, nest initial date, temperature, and precipitation . 
This study showed that in the case of low disturbance, salt-
pans can be an ideal breeding ground for the Pied Avocet .

P08.051
Developing a participative Biosecurity Plan for the 
Midriff Islands, Gulf of California, Mexico

María del Mar Garciadiego-San Juan1, Mariam Latofski-
Robles1, Federico Méndez-Sánchez1, Karina Salizzoni-
Chávez1, Flor Torres-García1, Ana Luisa Figueroa-Carranza2, 
Jesús Zatarain-González3, Rosalía Ávalos-Téllez4

1. Grupo de Ecología y Conservación de Islas, Ensenada, BCN, Mexico, 
2. Comisión Nacional de Áreas Naturales Protegidas, Hermosillo, SON, 
Mexico, 3. Comisión Nacional de Áreas Naturales Protegidas, Guaymas, 
SON, Mexico, 4. Comisión Nacional de Áreas Naturales Protegidas, 
Bahía de los Ángeles, BCN, Mexico

The Midriff Islands in the Gulf of California, Mexico, comprise 
45 islands, all of them protected areas . They support a high 
number of endemic species and are important refuge and 
breeding areas for seabirds and marine mammals . Invasive 
species are the main threat to their biodiversity . Moreover, 
a wide variety of stakeholders, both manage and use these 
islands (i .e ., fishermen, Seri indigenous people, tourist 
service providers, researchers, and foreign tourists) . In order 
to develop an effective biosecurity plan for this area, we 
have taken its complexity into account from the beginning . 
Following a “bottom-up” strategy, we have acknowledged 
the importance of the social component in the design of the 
biosecurity plan to develop it in an adaptive and participa-
tive manner . We have hosted workshops, with gender ap-
proach, in different local communities in two different States, 
involving all stakeholders, to obtain the necessary inputs and 
furthermore to consensually detect critical control points, 
define the best preventive practices for each community, 
and select places to implement them . Thus, we expect each 
stakeholder to fully understand which measures will be im-
plemented in their own community and why it is important 
for them to be involved . All communities are different in the 
perception they have of the Midriff Islands; however, all of 
them share the same interest in preserving the environment 
for future generations . Therefore, they showed gratitude for 
being considered and were actively involved in the design 
of the plan and expressed their willingness to implement 
biosecurity measures in the future .

P08.052
Crash in the numbers of Yellow Rails wintering in 
Oklahoma

Chris Butler, Erin Lehnert
University of Central Oklahoma, Edmond, OK, USA

Yellow Rails (Coturnicops noveboracensis) are rare but regular 
migrants and winter visitors to southeastern Oklahoma . Al-
though Red Slough Wildlife Management Area in McCurtain 
County is at the extreme northwestern edge of their range, 
the density of wintering Yellow Rails was comparable to the 
density wintering at the coastal prairies of Texas . However, 
the population of Yellow Rails wintering at this location has 
declined precipitously since 2011, and it is unclear whether 
they still winter in southeastern Oklahoma . The goal of this 
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project is to identify locations where Yellow Rails winter and 
to use occupancy modeling to identify habitat requirements 
for this species in the state of Oklahoma . Preliminary results 
suggest that the population crash of Yellow Rails wintering 
in Oklahoma is due to succesional changes, possibly coupled 
with changes in autumnal precipitation .

P08.053
Hierarchical modeling to identify habitat associations of 
secretive marsh birds in the Great Lakes basin of North 
America

Lisa H . Elliott1, Annie M . Bracey1, 2, Gerald J . Niemi1, 2, Douglas 
H . Johnson1, Thomas M . Gehring3, Erin E . Gnass Giese4, Greg P . 
Grabas5, Robert W . Howe4, Christopher J . Norment6, Douglas 
C . Tozer7

1. Conservation Biology Program; Department of Fisheries, Wildlife 
and Conservation Biology; University of Minnesota, St. Paul, MN, USA, 
2. Natural Resources Research Institute, and Department of Biology, 
University of Minnesota Duluth, Duluth, MN, USA, 3. Department of 
Biology & Institute for Great Lakes Research, Central Michigan Univer-
sity, Mt. Pleasant, MI, USA, 4. University of Wisconsin-Green Bay, Green 
Bay, WI, USA, 5. Environment and Climate Change Canada, Toronto, 
ON, Canada, 6. Department of Environmental Science and Ecology, 
SUNY College at Brockport, Brockport, NY, USA, 7. Long Point Waterfowl 
and Wetlands Research Program, Bird Studies Canada, Port Rowan, 
ON, Canada

Recent surveys indicate that populations of secretive marsh 
birds are declining throughout the Great Lakes basin of 
North America . Protecting populations of these species will 
require a better understanding of their habitat associations 
and distributions across the region . We are using seven years 
(2011-2017) of bird survey data collected by the Great Lakes 
Coastal Wetland Monitoring Program to develop multi-scale 
occupancy models for six species of cryptic marsh birds . Pre-
dictor variables in the hierarchical models include wetland, 
landscape, and climate covariates related to occupancy as 
well as variables related to bird detectability . Preliminary 
results show that area of emergent wetland in the surround-
ing landscape positively influences occupancy for American 
Bittern (Botaurus lentiginosus), Least Bittern (Ixobrychus exilis), 
Pied-billed Grebe (Podilymbus podiceps), Virginia Rail (Ral-
lus limicola), Sora (Porzana carolina), and Common Gallinule 
(Gallinula galeata) . Various combinations of the proportion of 
developed land, road density, and human population density 
are associated with lower occupancy for several of these spe-
cies . Probability of detection for Least Bittern and American 
Bittern is greater in the evening compared to morning, while 
time of day has no significant effect on the detection of Pied-
billed Grebe, Virginia Rail, Sora, or Common Gallinule . Our 
models will provide basin-wide predictive maps for identify-
ing priority areas and developing local guidance for conserv-
ation actions and improvement of restoration plans .

P08.055
Climate change and the threat of the invasive house crow 
(Corvus splendens) to New Zealand

Diane L . Fraser, Glenn Aguilar, Melvyn Galbraith
Unitec Institute of Technology, Auckland, New Zealand

The invasive house crow (Corvus splendens) is an adapt-
able, bold bird that has expanded its range from the Indian 
sub-continent across Eastern Africa, the Arabian Peninsula, 
Europe and Asia . Although present and controlled in Aus-
tralia, it has not yet been reported in New Zealand and there 
is limited awareness of the risk of impact of this bird to New 
Zealand . This study extends previous work showing New 
Zealand to be highly suitable for this species under current 
conditions . Using global occurrences of the house crow, 
predicted area suitability and potential range under climate 
change trajectories RCP2 .6, RCP4 .5, RCP6 .0 and RCP8 .5 for 
New Zealand were modeled using a consensus distribution 
modelling approach . This information will be of significant 
importance in increasing the awareness of this species within 
New Zealand and an international perspective .

P08.056
Factors affecting shorebird abundance in abandoned salt 
pans: implications for habitat improvement

Shu-Yen Huang, Meng-Chi Hung, Ruey-Shing Lin
Endemic Species Research Institute, Jiji,Nantou, Taiwan

The populations of migratory shorebirds are decreasing in 
the East Asian–Australasian Flyway, and the evidence shows 
that loss and degradation of tidal mudflats along the flyway 
are the primary threats . The Budai Salt Pan, located on the 
southeast coast of Taiwan, had been abandoned in 2002, 
and gradually became an important habitat for waterbirds . 
However, the habitat quality and ecological functions had 
degraded due to the damage of waterway and facilities, 
and land subsidence that resulted in the poor condition of 
the hydrologic and saline circulations . Intending to seek 
improvement measures for the waterbird habitat, especially 
shorebirds, we counted waterbirds monthly and collected 
benthic macroinvertebrates seasonally from January 2016 to 
December 2017 . Water quality was also measured monthly, 
and the terrain of salt pans was surveyed through the real-
time kinetic global position system . Results indicated that 
the abundance of shorebirds varied with seasonal change 
and had a peak in winter (November to February) . On aver-
age, 47 .9% (23 .6-83 .7%) of shorebirds were staying in salt 
pans during low tide, indicating that salt pans were chosen 
as foraging habitats . The potential trophic sources were Thi-
ara riqueti, Stenothyra sp . and Neanthes glandicincta . Among 
salinity, habitat availability and pond size, only habitat avail-
ability, the area with water depth between 0 and 15 cm, was 
significantly positive in relation to the abundance of shore-
birds . Thus, the utilizable habitat area for shorebirds in the 
Budai Salt Pan can be derived by comparing terrain elevation 
and water depth fluctuations .
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P08.057
Habitat selection of a threatened alpine bird species: 
building the evidence for conservation management

Arnaud G . Barras1, Sophie Marti1, Jérémy Savioz1, 2, Jaime 
Resano-Mayor1, Veronika Braunisch1, 3, Raphaël Arlettaz1, 2

1. Conservation Biology, Institute of Ecology and Evolution, University 
of Bern, Bern, Switzerland, 2. Swiss Ornithological Institute, Valais Field 
Station, Sion, Switzerland, 3. Forest Research Institute of Baden-Wuer-
ttemberg FVA, Freiburg, Germany

Species of mountain ecosystems are particularly vulnerable 
to climate change, considering the predicted upward shift 
and range contraction of areas with suitable environmental 
conditions . However, current habitat changes occurring 
at the ecotonal timberline zone in the Alps are mainly due 
to encroachment following pastoral abandonment . Both 
climate change and land use change could play a role in the 
recent decline of the Ring Ouzel (Turdus torquatus), a red-
listed bird species in Switzerland, typical of the timberline 
zone . Information on basic ecological requirements of the 
species is therefore essential to disentangle the effects of 
these two drivers . To identify crucial species-habitat associa-
tions, we monitored foraging habitat selection during the 
breeding period, and linked it to prey availability . In 2014, we 
sampled invertebrates using pitfall traps and soil cores, and 
in 2015 and 2017 we radio-tracked 40 birds during the nest-
ling provisioning period . Total arthropod biomass in pitfalls 
and earthworms in soil cores were both positively correlated 
with grass cover and height . On the other hand, earthworms, 
which constitute the staple prey, were most numerous in 
pitfall traps within short vegetation . Foraging birds selected 
soft soils with high moisture, short vegetation and high 
ground accessibility . These results suggest that prey access-
ibility rather than abundance is driving foraging habitat 
selection . The ongoing yearly advancement of the snowmelt 
date should result in an earlier development of a dense grass 
sward and dry soils . Extensive grazing may thence represent 
a suitable measure of adaptive conservation management, 
by increasing ground accessibility and vegetation heterogen-
eity .

P08.058
The consciousness structure of motivation in participants 
of citizen science: Case study of bird monitoring project 
in Japan

Yo Takada1, Noboru Kuramoto2

1. Meiji University, Guraduate School of Agriculture, Tokyo, Japan,  
2. Meiji University, School of Agriculture, Tokyo, Japan

Citizen science is dramatically developing with informa-
tion technology . In the field of science communication, it 
just has begun that citizen science is researched, especially 
about motivation, to understand what citizen science means 
and what participants think about these projects . These 
researches are important to manage citizen science projects . 
Although it is suggested that motivations of participants are 
related to culture, there are only few researches in this field in 

East Asia . Therefore, this study tried to clarify the conscious-
ness structure of participants . This study researched a bird 
monitoring project managed by Japan Bird Research Associa-
tion . We interviewed 9 participants to survey causal relation-
ship about motivations and then made hypothetical models 
of consciousness structure of participants . We also surveyed 
150 participants by questionnaire about their motivation for 
participation in the project . Using these data, we analyzed 
the hypothetical models by structural equation model . As a 
result, there were three types of motivations: contribution to 
science and conservation, intrinsic motivation and extrinsic 
motivation . According to analysis, it is shown that motivation 
for contribution to science mainly affects participation to the 
project, but other factors are also needed . Consciousness 
of contribution to science is based on personal interest in 
scientific knowledge and conservation . It seems that extrin-
sic motivation is more important for participants to attend 
the project than intrinsic one in this project . In this project, 
the aim of contributing to science drives participants for 
attending, but benefits for themselves are also an important 
factor to actual participation .

P08.060
Avian community response to restoration of degraded 
ecosystem in Delhi, India

Aisha Sultana, Mohammad S . Hussain
Biodiversity Parks Programme, CEMDE, University of Delhi, Delhi, DL, 
India

Urban areas often contain many small areas of degraded 
land, such as inactive mining areas, that could be reclaimed 
as wildlife habitat and as connecting links to enhance other 
natural areas . An initiative has been taken in Delhi, Northern 
India to restore such a degraded mining area as a bio-
diversity park in 2005 with native plant species . Ecological 
restoration is a promising strategy to reverse biodiversity 
loss from habitat degradation . With this aim, we tested the 
potential of restored areas in the biodiversity park . To attain 
this, we compared bird richness, diversity and functional 
group of restored areas with the degraded areas for over 12 
years . Comparisons were made in degraded and reforested 
areas in 2006 by analysing 320 point counts; same points 
were repeated in 2011 and 2017 . The results indicated that 
reforested areas are maintaining the high bird richness over 
the years and it has been increased from the year 2006 . 
However, when we compared the restored areas with the de-
graded areas, we found that certain functional groups such 
as trunk insectivorous and large fruigivorous were totally 
absent from the restored and degraded areas in 2006 and 
from degraded areas in 2011 as well as in 2017 . Result also 
showed the drastic decline in abundance of urban invasive 
species Rock Pigeon (Columba livia) to 70% and 93% in 2011 
and 2017, respectively, in restored areas . Therefore, restora-
tion with native plant species to attract forest birds can be 
the key to success of many restoration programmes . 
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P08.061
Conservation of pheasants and their habitat in Kumaon, 
Western Indian Himalayas

Mohammad S . Hussain, Aisha Sultana
Biodiversity Parks Programme, CEMDE, University of Delhi, Delhi, DL, 
India

Rapid rates of development in many parts of the Indian 
Himalayas, with an explosion in human population, has led 
to deforestation, which has resulted in a decline of pheasants 
in the past . In India, there is a need to monitor pheasants and 
their requirements at the habitat level in different seasons for 
conservation . For conserving pheasants and their habitats in 
the Kumaon Himalaya, various threats related to them were 
assessed . Surveys were conducted in 23 Oak forest patches 
and data on 23 threat parameters were collected on ordinal 
scale and actual quantification basis . Mean threat score for 
each site was generated on the basis of threats faced by each 
locality . Conservation value for each pheasant species was 
also calculated, which was used to generate a combined 
conservation value for each site on the basis of pheasant 
species composition . Cheer (Catreus wallichii), Satyr Tragopan 
(Tragopan satyra) and Himalayan Monal (Lophophorus impe-
janus) emerged as priority conservation pheasant species in 
Kumaon . Jilling and Sunderdunga were found least disturbed 
among surveyed sites, while Jageshwer was most disturbed . 
We found two regions having significance value for the 
conservation of pheasants and proposed two sanctuaries, 
out of which Kilbery-Vinayak-Kunjakharah forest complex 
has been declared as a bird conservation reserve while the 
Pindari region still wants attention from the local govern-
ment authorities . Both areas obtain high conservation status 
for the conservation of the whole range of pheasant species 
found in the Kumaon Himalaya .

P08.062
Successful use of artificial nest-boxes by Carnaby’s 
Cockatoo in the Porongurup Range, Western Australia

Simon C . Cherriman1, Jeff M . Turpin2, Neil Hamilton3

1. iNSiGHT Ornithology, Perth, WA, Australia, 2. Kingfisher Environ-
mental, Perth, WA, Australia, 3. Western Australia Department of Parks 
and Wildlife, Perth, WA, Australia

Carnaby’s Cockatoo (Calyptorhynchus latirostris) is one of 
three species of Black Cockatoo endemic to south-western 
Australia . All three species are listed as Threatened, with one 
of the most significant factors contributing to their decline 
being the loss of native trees containing nesting hollows . 
Recovery actions have in recent years involved the instal-
lation of artificial hollows, which have seen varied success, 
depending on the design of box used and its distance to 
existing nest sites . We commenced trialing the effective-
ness of wooden artificial nest-boxes to encourage Carnaby’s 
Cockatoos to breed near a known nest in the Porongurup 
Range in 2008 . Breeding activity was recorded both within 
nest boxes and tree hollows of Karri (Eucalyptus diversicolor) . 
Rapid box colonisation (<1 year) was observed and the 

incidence of breeding successively increased despite boxes 
being placed proximally (spaced over 0 .5 ha of Karri forest) . 
After a decade of monitoring, the number of pairs breed-
ing increased from one to seven, with 100% occupancy 
of the seven potential nest sites recorded in 2017 . A total 
of 23 fledged chicks was recorded during this period . Our 
results complement the findings of other studies on artificial 
nest-boxes, but to our knowledge are new for this region 
of the species’ breeding range . This provides evidence that: 
1) wooden nest-boxes can persist in the environment for 
successive years and effectively assist Threatened species 
recovery, and 2) Carnaby’s Cockatoo ‘breeding colonies’ can 
be established if multiple nest-boxes are installed in close 
proximity to known breeding sites .

P08.063
Development of extermination management units for an 
invasive alien species, the Red-billed Leiothrix (Leiothrix 
lutea), in Japan based on genetic information

Hitoha E . Amano1, Yasuyuki Ishibashi2, Hitoshi Tojo3, Syuya 
Nakamura4

1. Lake Biwa Museum, Kusatsu city, Japan, 2. Forestry and Forest 
Products Research Institute, Sapporo city, Japan, 3. Forestry and Forest 
Products Research Institute, Tsukuba city, Japan, 4. Tokiwa University, 
Mito city, Japan

An alien species, the Red-billed Leiothrix (Leiothrix lutea), has 
established in three out of four main islands of Japan and 
is still expanding its distribution . The impact on native bird 
species, such as Japanese Bush Warbler (Horornis diphone), 
is concerned . To effectively manage the Red-billed Leiothrix, 
we investigated the genetic structure at 5 microsatellite 
DNA loci in 12 populations (N= 409 individuals) in Japan . All 
populations showed relatively high heterozygosity (mean 
0 .788–0 .917) . The numbers of observed alleles were larger in 
western populations, except two populations on Shikoku Is-
land, and smaller in Aichi and Kochi populations . The average 
of FST values between Aichi and other populations was high-
est (0 .0335), and the value between Kochi and other popula-
tions was second highest (0 .0331) . The analysis, using the 
program STRUCTURE, implied that the examined birds were 
divided into nine clusters . Most populations consisted of in-
dividuals belonging to several clusters, although in the Kochi 
and Aichi populations most of the individuals belonged to a 
specific cluster, respectively . The present preliminary study 
suggests that the Kochi and Aichi populations, which have 
newly established after the 2000s, have higher priority to be 
eliminated because they seemed to have less gene flow with 
other populations so far . In order to determine the detailed 
management unit in Japan, we need to increase the numbers 
of examined loci and sampling sites in the future .
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P08.064
Developing a suite of potential partner sites for an 
important shorebird site in the East Asian-Australasian 
Flyway

David W . Mehlman1, James Fitzsimons2, Arkellah Irving3, 
Jason Irving3, Boze Hancock4

1. The Nature Conservancy, Albuquerque, NM, USA, 2. The Nature Con-
servancy, Carlton, VIC, Australia, 3. Department of Environment, Water 
and Natural Resources, Adelaide, SA, Australia, 4. The Nature Conserv-
ancy, Narragansett, RI, USA

Partnering sites based on shared migratory bird species can 
be a powerful tool for implementing conservation action 
for highly migratory species . We generated a list of potential 
partner sites for the Adelaide International Bird Sanctuary 
(AIBS, South Australia) to assist that site in expanding their 
conservation impact across the East Asian-Australasian 
Flyway . We developed a list of potential sites with existing 
shorebird count data for seven high priority migratory 
shorebirds that spend the austral summer at the Sanctuary, 
such as Bar-tailed Godwit (Limosa lapponica) and Great Knot 
(Calidris tenuirostris) . We computed a normalized abundance 
index across all species to develop a categorical measure 
of importance of each potential site for its shared species 
diversity and abundance . Based on literature reviews, exam-
ination of existing conservation plans, and interviews with 
experts, we also evaluated each potential site’s feasibility for 
ecotourism, conservation management, existing or potential 
partnerships, and opportunity for indigenous engagement 
in conservation . The latter component is particularly import-
ant for AIBS due to the extensive involvement of the Kaurna 
people in its conservation and management . This process 
resulted in a list of 26 sites for the Sanctuary to consider for 
possible partnerships in 11 countries that met some com-
bination of value for shared shorebird species, inclusion 
in one or more current flyway site designation schemes, 
existing or potential opportunity for tourism, habitat man-
agement, partnerships, or indigenous peoples’ engagement . 
We recommend this methodology to other sites seeking to 
form cross-boundary partnerships to help further the cause 
of highly mobile species conservation .

P08.065
Migratory bird use of oil palm (Elaies guineensis) 
plantations and native forest fragments in southern 
Mexico

Samuel Oliveira1, David J . Flaspohler1, Jessie L . Knowlton2

1. School of Forest Resources and Environmental Science, Houghton, 
MI, USA, 2. Wheaton College, Norton, MA, USA

Populations of many Neotropical migratory birds have 
declined in the past several decades, prompting a search 
for causes . Research suggests that conditions on the win-
tering grounds can strongly influence survival, reproductive 
success, and hence population dynamics . In Latin America, 
oil palm plantations are among the most rapidly expanding 
tropical agroecosystems, yet almost no data is available 

about migratory bird use of these habitats . We captured 
birds in oil palm and forest fragments from December 2017 
to April 2018 in Tabasco, Mexico, and compared species 
composition, abundance, sex ratios, muscle and fat condi-
tions . A total of 375 individuals of 24 species of migratory 
birds were captured; 259 individuals and 21 species in native 
forest fragments and 116 individuals and 15 species in oil 
palm; twelve species were found in both habitats . The overall 
sex ratio of migrants in forest fragments was 10 .4 males per 
female, while in oil palm it was 2 .4 males per female . Average 
fat and muscle scores did not differ significantly across the 
two vegetation types . Our study suggests that some migra-
tory species seem to successfully use oil palm plantations 
during the non-breeding season, but that species richness 
and abundance of individuals are lower in oil palm compared 
to native forest fragments and that females may be forced 
by competition to use this lower quality habitat . As oil palm 
continues to expand throughout the humid tropics, it is im-
portant to more fully understand bird use of this habitat and 
the consequences for bird populations .

P08.066
Genomic signatures of hybridization between critically-
endangered bird Chinese Crested Tern (Thalasseus 
bernsteini) and Greater Crested Tern (T. bergii)

Guoling Chen1, Gang Song2, Jia Yang3, Leyang Yuan3, Qin 
Huang1, Zhongyong Fan3, Yiwei Lu3, Yang Liu1, Shuihua Chen3

1. Sun Yat-Sen University, Guangzhou, China, 2. Chinese Academy of 
Sciences, Beijing, China, 3. Zhejiang Museum of Natural History, Hang-
zhou, China

Hybridization is a widespread phenomenon in avian taxa, 
particularly common in colonial waterbirds . However, hybrid-
ization may be problematic for some species of conserva-
tion concern because introgression can erode their gene 
pools . Our previous study has shown genetic evidence of 
hybridization between the globally critically-endangered 
Chinese Crested Tern Thalasseus bernsteini with its abundant 
closely related species the Greater Crested Tern T. bergii . 
To understand genomic-wide signature of introgression, 
we assembled the de novo genomes of the two tern spe-
cies and carried out population resequencing . Based on 
this unprecedented dataset, we estimated genetic divers-
ity, demographic history, timing of hybridization onset, the 
level of introgression and genetic assimilation between 
Chinese Crested Tern and the Greater Crested Tern . These 
findings shed lights on evolutionary history of an extremely 
endangered bird species and provide valuable insights into 
ongoing conservation and management of this endangered 
species .
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P08.067
Which factors affect post-release survival of Crested Ibis 
on Sado Island, Japan ?

Hisashi Nagata, Teruaki Yuta, Masao Takahashi, Hiromu 
Nakatsu
Center for Toki and Ecological Restoration. Niigata University, Niigata, 
Japan

The Crested Ibis (Nipponia nippon) used to be widespread 
in Japan, but became extinct in the wild in 1981, when the 
last five birds were captured and put into a captive breed-
ing program . In order to re-establish a wild population, a 
reintroduction program has been implemented on Sado 
Island since 2003 . As of the end of December 2017, a total 
of 288 birds have been released into the wild since 2008 . It 
is necessary to know factors affecting post-release survival 
and breeding performance for successful reintroduction 
of the ibis . Here, we analyzed how behavioral traits, experi-
ence in captivity and genetic traits will affect survival after 
release . We developed a data set of captive and reintroduced 
populations of the ibis by combining individual information, 
case history in captivity, and ecological information following 
release . Though survival rate at a year later after release is not 
different between birds fitted with and without PTT, birds 
with PTT suffered from higher mortality and showed shorter 
longevity than those without PTT . Survival of reintroduced 
ibis was also affected by age, gender, rearing manner, and 
case history in captivity . Parent-raised or host parent-raised 
birds showed higher survival and adaptability than hand-
raised ones both in captivity and in the wild . Thus, young 
and parent-raised birds are suitable candidates for release 
to maximize post-release survival . As several constraints will 
exist in the captive population, we will discuss a releasing 
strategy to enhance the reintroduction success of the ibis .

P08.068
Factors influencing the timing of breeding of the African 
Black Oystercatcher (Haemotopus moquini)

Bukola A . Braimoh, Les G . Underhill
University of Cape Town, Cape Town, South Africa

The population of African Black Oystercatchers (Haematopus 
moquini) on Robben Island has increased three-fold from a 
baseline value of c . 150 birds at the start of the 21st century . 
Nests are placed in a narrow band (c . 20 m wide) above the 
spring tide level and below the edge of the vegetation of 
the island . Intensive fieldwork has been undertaken in most 
breeding seasons, almost all nests have been found, and 
backdated to an estimated date of start of incubation . This 
has enabled a detailed description of the pattern of breed-
ing seasonality to be made; within every individual year, 
this pattern is multimodal . In this paper, we relate breeding 
phenology to a set of explanatory variables . We show that 
the overall timing of breeding is not driven by changes in 
food availability . We established that there was no long-term 
trend . We considered the influence of meteorological and 
oceanographic variables . We found that timing of breeding 

coincided with the period during which the likelihood of 
storm events, capable of destroying nests, was smallest . We 
found that the multimodal pattern, within seasons, associ-
ated with bursts of the initiation of nests, was linked to the 
occurrence of spring tide events . Our research has important 
conservation implications in that storminess is predicted to 
increase because of global climate change, and it is predicted 
that more nests will be lost due to this factor .

P08.069
Seabird conservation and restoration on Guadalupe 
Island, Mexico

Ariana Duarte-Canizales, Julio Hernández-Montoya, Ángel 
Méndez-Rosas, Yuliana R . Bedolla-Guzmán, Luciana Luna-
Mendoza, Federico Méndez-Sánchez
Grupo de Ecología y Conservación de Islas, A. C., Ensenada, BCN, 
Mexico

Guadalupe Island and its islets, off the west coast of Baja 
California in Mexico, is a key breeding site for six seabird 
species: Guadalupe Murrelet (Synthliboramphus hypoleucus, 
GUMU), Black-vented Shearwater (Puffinus opisthomelas, 
BVSH), Townsend’s Storm-Petrel (Oceanodroma socorroensis, 
TOSP), Ainley’s Strom-Petrel (Oceanodroma cheimonestes, 
AISP), Cassin’s Auklet (Ptychoramphus aleuticus, CAAU), and 
Laysan Albatross (Phoebastria immutabilis, LAAL) . Feral cat 
(Felis catus), introduced to the main island more than 100 
years ago, are the most serious threat to these popula-
tions . In the 19th century, cats caused the extinction of the 
Guadalupe Storm-Petrel (Oceanodroma macrodactyla) and 
the extirpation of nocturnal seabirds from the main island . 
To protect seabird populations, we initiated a permanent 
control program for feral cats in 2003 . In 2014, we built a feral 
cat exclusion fence on the main island . Two years later we 
implemented social attraction techniques for all seabird spe-
cies within the 62-hectares fenced peninsula . Moreover, since 
2014, we have been doing research on: population status, 
productivity, and spatial distribution . Currently, the breeding 
LAAL population has exponentially grown from two pairs 
to 1,209 pairs since 1983; the GUMU recolonized the main 
island in 2015; and BVSH, TOSP and AISP have shown a high 
productivity while CAAU a low productivity . Furthermore, we 
have formulated management plans for these species that 
identifies priority conservation actions . In 2017, we started a 
four-year feral cat eradication project, which represents the 
highest priority conservation action not only for marine birds 
but for other native land birds .

P08.070
Habitat preferences of Cassin’s auklet (Ptychoramphus 
aleuticus) revealed through GPS tracking

Alice D . Domalik1, J . Mark Hipfner2, David J . Green1

1. Simon Fraser University, Burnaby, BC, Canada, 2. Environment and 
Climate Change Canada, Delta, BC, Canada

Understanding the foraging movements and habitat prefer-
ences of marine predators is critical for identifying important 
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foraging habitat and guiding effective conservation plan-
ning . Triangle Island, in British Columbia, Canada, sup-
ports the world’s largest breeding colony of Cassin’s Auklet 
(Ptychoramphus aleuticus), estimated at 50% of the global 
population . Using GPS tracking technology, we studied the 
marine habitat use of chick-brooding auklets over three 
breeding seasons characterized by differing oceanographic 
conditions . We assessed whether auklet habitat use across 
years could be explained by dynamic oceanographic fea-
tures, such as sea surface temperature and chlorophyll a con-
centrations, or by static bathymetric features . Analysis across 
years revealed that Cassin’s Auklets consistently use areas 
close to the continental shelf-slope and areas with lower sea 
surface temperatures . Identification of auklet foraging areas 
will inform marine conservation planning, including the 
designation of the proposed Scott Islands Marine National 
Wildlife Area . Furthermore, knowledge of auklet habitat asso-
ciations will help create predictive habitat-use models, which 
can be used to minimize potentially negative interactions 
between Cassin’s Auklet and human activities .

P08.071
The status of grassland birds in Manitoba based on the 
results of the Manitoba breeding bird atlas

Christian Artuso
Bird Studies Canada, Winnipeg, MB, Canada

Grassland birds are the most threatened terrestrial bird 
group in North America; many have been declining at rates 
of 2 – 6% per annum since the 1970s . In the north-eastern 
Great Plains (or Prairies), the Manitoba Breeding Bird Atlas, 
a citizen-science project, collected point-count and daily-
checklist data from 10x10 km-squares, following North 
American standard atlas protocols, from 2010 to 2014 . These 
data were used to map breeding distribution and calculate 
relative abundance and probability of observation . We docu-
mented substantial range collapse for threatened species 
including the Ferruginous Hawk (Buteo regalis), Burrowing 
Owl (Athene cunicularia), Loggerhead Shrike (Lanius ludovi-
cianus), Sprague’s Pipit (Anthus spragueii), Chestnut-collared 
Longspur (Calcarius ornatus) and Baird’s Sparrow (Ammodra-
mus bairdii) . These losses occurred in areas that are highly 
altered by modern agricultural practices and market-driven 
conversion of pasture and hayland to cropland . Even where 
these species still nest in Manitoba, fragmented distribution 
and low relative-abundance and probability-of-observation 
calculations raise concerns regarding their future persistence 
in this region . Conversely, other species, such as Bobolink 
(Dolichonyx oryzivorus), that rely less on pasturelands and 
can more readily utilise cropland and taller vegetation show 
no such range shifts in Manitoba, despite significant losses 
further east in North America, and may show recent incur-
sion into the boreal biome following agricultural expansion 
in some areas . Breeding bird atlas results and analyses are 
now being used to guide conservation effort at a local scale, 
aiming to avert the loss of any of these species from the 
northeast Prairies .

P08.073
Updating patterns of distribution of the Burrowing 
Parrot (Cyanoliseus patagonus) in Chile

Felipe A . Méndez1, Myriam Ramirez-Herranz1, 2, Ornella Del 
Castillo1, Rodrigo S . Rios1, Francisco A . Squeo1, 2, 3

1. Department of Biology, University of La Serena, La Serena, Chile, 
2. Institute of Ecology and Biodiversity, La Serena, Chile, 3. Center for 
Advanced Studies in Arid Areas, La Serena, Chile

Cyanoliseus patagonus has shown a continuous distribution 
through Chile in the past, however currently has a distribu-
tion with two isolated populations, which are both cat-
egorised as threatened . There is only little information about 
its distribution available, but we estimate that at present the 
species could show a reduction of more than 72% from its 
historical distribution in Chile . Here, we focus on updating 
the historical and current geographical distribution patterns 
of the Burrowing Parrot, to determine the magnitude and 
causes of such reductions . A literature review of the records 
on parrot presence (date and UTM geographic coordinates) 
was carried out through the database of GBIF, IUCN, eBIRD, 
bibliographic references in articles (ISI, SCIELO), books and 
technical reports of the species . A total of 2 .103 records since 
1933 were obtained . For each record (historical and current) 
we calculated a buffer of 20 km based on the habitat range 
of the species, delimiting this calculation to its altitudinal 
limits . We determined the distribution range by the min-
imum convex polygon of the external registers using ArcGIS® 
software of EsriArcGIS . The results show a drastic reduction 
from the historical distribution in Chile with a loss of 88 .6% 
corresponding to   162,792 km2 in 50 years . Habitat loss 
would be the factor that has influenced the reduction of the 
historical distribution of this species the most . The areas of 
greatest loss correspond to large urban areas . Populations 
are restricted to isolated Andean pre-cordilleran areas in the 
south and rural semi-desert areas in the north of Chile .

P08.074
An apparent paradox: increasing diversity and 
abundance of migratory waterbird confronting 
diminishing habitats on the East Asian-Australasian 
Flyway

Jin Liu, Pinjia Que, Weipan Lei, Yajing Chang, Zhengwang 
Zhang
Beijing Normal University, Beijing, China

The loss of biodiversity is a major conservation concern, with 
migratory species more vulnerable than residents . Currently, 
one of the most serious threats to migratory species is the 
population decline of migratory waterbirds in the East Asian-
Australasian Flyway, the rapid habitat loss in the Yellow Sea 
which is one of the most important stopover sites for water-
birds is the most likely explanation . Waterbirds could con-
centrate at the remaining coastal wetlands to behaviourally 
“buffer” overall habitat loss, while the competition pressure 
derived from environmental change would lead to density-
dependent dispersal on those birds . Therefore, understand-
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ing the aggregation pattern of migratory waterbirds on 
stopover sites in the face of diminishing habitat is important 
and constructive for decision-making and conservation . We 
monitored the migratory waterbirds populations on Bohai 
Bay, eastern China between 2008-2017, and analysed their 
temporal trend in relation to habitat availability and quality . 
We found that despite continuous loss of habitat, the abun-
dance and diversity of migratory waterbirds increased during 
this decade, most likely as a result of a crowding effect, 
created by habitat loss elsewhere . Our identification of local 
population increases highlights the importance and urgency 
of identifying and protecting these remaining stopover sites .

P08.075
Control of invasive predators improves breeding success 
of an endangered alpine species: the New Zealand Rock 
Wren (Xenicus gilviventris)

Kerry A . Weston1, Colin F . O’Donnell1, Paul Van Dam-Bates3, 
Joanne M . Monks2

1. Department of Conservation, Christchurch, New Zealand, 2. Depart-
ment of Conservation, Dunedin, New Zealand, 3. Ecofish Research Ltd., 
Courtenay, BC, Canada

The synergistic effects of climate change and invasive spe-
cies represents an increasing threat to birds living in alpine 
environments . New Zealand Rock Wrens (Xenicus gilviventris) 
are restricted to alpine habitats across the South Island of 
New Zealand and have contracted in range within the past 
100 years . Until recently, it was widely perceived that the im-
pacts of mammalian predation at higher altitudes were not 
significant, with altitude buffering the threat from invasive 
mammals . We investigated the impacts of introduced mam-
malian predators on and assessed whether predator control 
improved Rock Wrens’ breeding success . Monitoring 140 
nests between 2012 – 2017 revealed that the primary cause 
of nest failure was predation by invasive mammals (48% of 
failed nests); primarily Stoats (Mustela erminea) and House 
Mice (Mus musculus) . Daily survival rates (DSR) decreased 
with nest age, with nests at their most vulnerable to preda-
tors just prior to fledging . DSR, egg hatching and fledgling 
rates were all improved by predator trapping, demonstrating 
the significant impacts that even low numbers of invasive 
predators can have on sensitive alpine and upland species . 
Our findings support limited previous research quantify-
ing the impacts of invasive mammalian predators on alpine 
biodiversity . We show that alpine species are not immune to 
the impacts of invasive predators and suggest that these im-
pacts are likely to intensify as climate change facilitates range 
expansion at higher altitudes and cooler climes .

P08.076
Post-fledging survival of Barn Swallows (Hirundo rustica): 
New insights from an automated telemetry approach

Dean R . Evans1, Keith A . Hobson1, 2, Jackson W . Kusack1, Mike 
D . Cadman3, Kaelyn H . Bumelis1, Greg W . Mitchell2

1. University of Western Ontario, London, ON, Canada, 2. Environ-
ment and Climate Change Canada, Ottawa, ON, Canada, 3. Canadian 
Wildlife Service, Environment and Climate Change Canada, Burlington, 
ON, Canada

The post-fledging period is one of the most important but 
least understood stages of the annual cycle for migratory 
songbirds . After fledging, juveniles face high rates of mortal-
ity as they learn to forage independently and evade preda-
tors . Due to the difficulty of tracking songbirds after fledg-
ing there are very few estimates of post-fledging survival 
for songbirds and almost none that exceed two to three 
weeks in length . Here we present the results of a two-year 
(2016/2017) study on the post-fledging survival of Barn Swal-
lows (Hirundo rustica) in southern Ontario using automated 
radio telemetry (The Motus Wildlife Tracking System) . We 
radio tagged 221 juveniles just prior to fledging and tracked 
them for approximately 42 days prior to migration . Using 
Motus tower detections we created individual encounter 
histories for survival analysis using RMark . Survival was low-
est during the first two weeks post-fledging, resulting in a 
mortality rate of approximately 30% in each year . Following 
this, daily survival increased to about 98-99% which resulted 
in a cumulative survival probability of 35% in 2016 and 48% 
in 2017 for the entire tracking period . We also found that 
condition at fledging in 2017 could impact survival by as 
much as 20% with better quality individuals having higher 
overall survival rates . Our results support previous studies 
indicating that the first few weeks post fledging is a critical 
window for survival, but also further suggests that cumula-
tive post-fledging survival prior to fall migration may repre-
sent a critical population bottleneck for this species . 

P08.077
Reintroduction of Okinawa Rail (Hypotaenidia okinawae)

Kiyoaki Ozaki1, Yutaka Toguchi2, Syoko Tamanaha3, Shin-ichiro 
Mukai3, Yumiko Nakaya3

1. Yamashina Institute for Ornithology, Abiko, Japan, 2. Japanese Bird 
Banding Association, Abiko, Japan, 3. Conservation & Animal Welfare 
Trust Okinawa, Uruma, Japan

The Okinawa Rail is flightless and endemic to Okinawa Island . 
Since it’s discovery in 1981, its numbers and distribution 
range has declined rapidly due to predation by introduced 
mongoose (Herpestes auropunctatus), feral cats (Felis catus) 
and feral dogs (Canis lupus familiaris) . To save the species 
from extinction, the Ministry of Environment established 
an Okinawa Rail recovery project in 2004, which includes 
monitoring of wild populations, habitat restoration, and 
eradication of introduced species . Owing to these efforts, 
the species’ population and distribution range has stopped 
declining in recent years . Attempts have also been made to 
develop artificial breeding techniques and reintroduction 
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techniques in case of wild population decline . Test releases 
of captive bred rails into a shelter area started from 2014 . The 
shelter is 13 .7 ha and fenced to prevent introduced preda-
tors . As of August 2017, 31 rails have been released and 
tracked with light-weight transmitters . Thirteen wild indi-
viduals in surrounding areas were also tracked for compari-
son . Half of the test released birds died within three weeks, 
mainly due to predation by native snake Habu (Trimeresurus 
flavoviridis) and Large-billed Crow (Corvus macrorhyinchos) . 
Contrastingly, all wild individuals were tracked for >50 days . 
To reduce short term mortality of released rails, we aim to 
improve reintroduction techniques by examining acclima-
tion and training programs including feeding, anti-predator 
and age of release .

P08.078
The interactive effects of fire and recreation on Golden 
Eagles

Caitlin M . Davis, Julie A . Heath
Boise State University, Boise, ID, USA

Sagebrush steppe ecosystems are vulnerable to multiple 
threats including invasive species, climate change, human 
activity, and changes in fire patterns . Although there are 
several drivers of change in these systems, few studies have 
examined how threats may interact to affect ecosystem 
dynamics, such as trophic cascades . The focus of our research 
is to determine whether wildfire and recreation may have 
interactive or additive effects on the nesting ecology and 
diet of Golden Eagles (Aquila chrysaetos) . Golden Eagles are 
affected negatively by both wildfire and recreation because 
of habitat loss and disturbance, respectively . It is likely that 
fire and recreation patterns may interact or have additive 
effects on eagle reproduction and prey abundance . We used 
a before-after-control-impact design to study recreation and 
eagle reproduction at 22 territories in southwestern Idaho . 
In 2015, wildfire burned 14 of these territories and eight 
were unburned . We collected data on recreation and eagle 
territory occupancy, egg-laying, productivity and diet in 
burned and unburned territories and compared these data 
to pre-fire information collected in 2013 and 2014 . Prelimin-
ary results suggest that fire did not affect recreation patterns 
and fire had no effect on eagle occupancy, egg-laying, or 
productivity . However, recreation continued to negatively af-
fect territory occupancy and egg-laying . Additionally, neither 
fire nor recreation had an effect on diet diversity, though fire 
may have a negative effect on the proportion of jackrabbits . 
These results demonstrate that even after large-scale wild-
fire, human activity continues to be one of the main threats 
to Golden Eagles in this system .

P08.079
Use of rice fields for breeding and wintering by two wet 
grassland passerines: Marsh Grassbird and Japanese 
Reed Bunting

Masao Takahashi1, 2, 3

1. Hirosaki University, Hirosaki, Japan, 2. Japan Society for the Promo-
tion of Science, Tokyo, Japan, 3. NPO Oosekka-land, Hachinohe, Japan

Some grassland birds inhabit cultivated or abandoned rice 
fields, but the importance of these environments for the 
birds remain unclear . The Marsh Grassbird, Locustella pryeri 
(IUCN category: Near Threatened; Japanese category: Endan-
gered), and the Japanese Reed Bunting, Emberiza yessoensis 
(Near Threatened; Vulnerable), are endemic to East Asia and 
inhabit semi-natural wet grasslands with short reeds and 
abundant understory . These birds can be observed in the 
farming environment, including in cultivated and abandoned 
rice fields, especially during the breeding season; however, 
how they use the farming environment for breeding and 
wintering remains largely unknown . This question was 
explored using three approaches . (1) Breeding behavior of 
the grassbird was studied at a farmland in Ichikawa by mon-
itoring 22 males and 27 nesting attempts during the 2016 
breeding season . The birds used abandoned rice fields and 
did not use active ones, indicating that abandoned rice fields 
are important for their nesting and foraging . (2) Breeding 
behavior of the bunting was studied at a farmland in Ogata 
by monitoring 24 nesting attempts during the 2017 breed-
ing season . The birds nested in the cultivated rice fields and 
levees, indicating that the bunting breeds in active farming 
environments . (3) Wintering distribution of the grassbird was 
studied in the Kanto region by surveying 61 sites over three 
winters (2014–2017) . Many of the birds (189/385) wintered 
in abandoned rice fields, indicating that these are important 
for their wintering . Based on my observations, I discuss the 
ecological and conservation values of rice fields for these two 
passerines .

P08.080
Little Tern Sternula albifrons migratory route analysis by 
GPS in the East-Asian Australasian Flyway

Takashi Fujii1, Masaharu Hayakawa2, Wataru Kitamura3, 5, Ryoh 
Murofushi4, Satomi Matsunaga1, Yuzo Murofushi4

1. The Japanese Society for the Preservation of Birds, Tokyo, Japan, 
2. Uekusa Gakuen University, Chiba, Japan, 3. Tokyo City University, 
Tokyo, Japan, 4. Little Tern Research Center, Tokyo, Japan, 5. Little Tern 
Project, Tokyo, Japan

The Little Tern Sternula albifrons migrates from Australia and 
Papua New Guinea through the islands of Indonesia, the 
Philippines, into Taiwan, through the Ryukyu Islands and 
arrive in eastern Japan in time for the breeding season . This 
data was recovered in 2014 using geolocators and allowed us 
to take a glimpse of their migratory route . This was our initial 
investigation of the Little Tern in the East-Asian Australasian 
Flyway . However, since geolocators have an accuracy reading 
of 150 kilometers the data was inconclusive and did not al-
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low us to target specific locations for further research . Having 
an accuracy reading of 150 kilometers is a significant loss of 
data especially in the south-east Asian islands . The GPS units 
we used can log up to 120 points with an accuracy reading 
of 20 meters . Therefore, GPS units were attached to Little 
Terns to show us a more comprehensive migratory route . 
From 2015-2017 114 GPS units were attached to individuals 
nesting in Tokyo Harbor’s Morigasaki Water Reclamation 
Center (35˚34’16 .9”N 139˚45’10 .1”E), Awase city in Okinawa 
(26˚18’20 .8”N 127˚50’34 .4”E), Chiba Prefecture’s Kujyukuri 
Beach in Sakuta(35˚32’41 .0”N 140˚27’55 .2”E) and Hakata Bay 
in Fukuoka (33˚39’42 .8”N 130˚23’57 .8”E) . Recovered GPS data 
is concurrent with geolocator data and show the Little Terns 
relying on specific stop-over sites as they make their way to 
the wintering area along the eastern coast of Australia and 
Papua New Guinea .

P08.081
Effects of selective logging on an Atlantic Forest bird 
community of Paraguay

Alberto Esquivel1, Rodolfo Ruiz López1, Salvador J . Peris2

1. Guyra Paraguay, Asunción, Paraguay, 2. Universidad de Salamanca, 
Salamanca, Spain

The Upper Parana Atlantic Forest (UPAF) occurs in the 
oriental region of Paraguay . It retains, with the Serra do Mar 
ecoregion, 42% of the Atlantic Forest’s current forest cover . 
Only 3% of its whole landscape are dispersed in 124 frag-
ments larger than 10 km2, and so best preserved from nega-
tive effects of isolation and edge threats . In Paraguay, 52% 
of the protected areas are sustainable use areas, and one of 
these is the Ypeti Private Nature Reserve . We have undertook 
bird censuses in logged and non-logged forest of Ypeti, to 
evaluate the response of the bird community to this activ-
ity . A total of 155 bird species have been recorded during 85 
10-min point counts and 10-species MacKinnon lists . Ninety-
seven species were recorded in a recently logged forest (RLF), 
94 in the non-logged forest (NLF), and 77 species in an older 
logged forest (OLF) . At least, 30% of the avifauna is shared 
between these three forested areas, but logged forests 
shared more than 51% of the species, while unlogged did 
share a slightly lower (mean = 46%) number of species . Guild 
composition was more similar between logged forests (56%) 
vs unlogged (43%) . Canopy insectivores were more different 
between logged forests . Terrestrial, tree/trunk and canopy 
insectivores were more similar between OLF and NLF; noc-
turnal insectivores and understory frugivores/insectivores 
between RLF and NLF . Results showed differences in the bird 
community of three forest types, and that some of the most 
sensitive guilds, terrestrial and tree/trunk insectivores, are 
best represented in OLF and NLF .

P08.082
Evaluating effects of local versus landscape factors on 
Bobolink (Dolichonyx oryzivorus) nest survival

Monica A . Fromberger1, Alice L . Pintaric1, Nicole M . 
MacDonald1, Andrew J . Campomizzi2, Zoé M . Lebrun-
Southcott2, Erica Nol1

1. Trent University, Peterborough, ON, Canada, 2. Bird Ecology and 
Conservation Ontario, Toronto, ON, Canada

The bobolink (Dolichonyx oryzivorus) is a grassland bird that 
is listed as a Threatened species in Canada due to population 
declines, possibly caused by breeding habitat loss and low 
reproductive success due to agricultural activities . Because 
bobolink nest on the ground in pastures, hay fields, and 
other grassland-type habitats, nest survival may vary with 
local (e .g ., field size, distance from edges, and livestock stock-
ing rate) and landscape factors (e .g ., proportion of forests, 
scrub lands, or agricultural lands) . Our goal is to evaluate the 
effects of local versus landscape factors on bobolink nest 
survival . We predict that these factors will influence nest 
survival differently; where local factors may directly affect 
nest survival, whereas landscape factors may indirectly affect 
nest survival by affecting bobolink abundance and thus the 
potential of a region to provide recruits to the population . 
We will analyze nest survival for multiple datasets (>250 
bobolink nests), and associated local and landscape factors 
to evaluate their effects on nest survival . Preliminary results 
from the 2017 breeding season suggest the local factor, 
cattle stocking rate, has a significant effect on daily nest 
survival, as fields with lower stocking rates had higher daily 
survival rates . Our results also suggest that the landscape 
factor of percent scrub lands may have an effect on bobolink 
abundance . Understanding the factors that are associated 
with high or low bobolink nest survival can help guide future 
efforts to conserve this species at risk .

P08.083
Predictive distribution models of avian forest specialists 
promote conservation and connectivity of critically 
endangered forests under future climate change 
scenarios

David Ehlers Smith1, Robin Colyn2, Yvette Ehlers Smith1, 
Hanneline Smit-Robinson2, Colleen Downs1

1. University of KwaZulu-Natal, Pietermaritzburg, South Africa, 2. Bird-
Life South Africa, Cape Town, South Africa

Forests contain a majority of global biodiversity, but de-
forestation for agriculture and urbanisation is the greatest 
single driver of biodiversity loss worldwide . Anthropogenic 
climate change is compounding negative effects of land-use 
change to forest persistence and forest-dependent avifauna . 
Species’ resilience to climate change relies on their ability to 
track their climate niche and a plasticity in their distribution; 
connectivity of habitat is therefore key to facilitating range 
and distribution shifts . We tested the suitability of the Spot-
ted Ground Thrush (Zoothera guttata) as a surrogate species 
for promoting connectivity and conservation of South Afri-
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ca’s specialist forest avifauna within Coastal and Scarp Forests 
in the Indian Ocean Coastal Belt; the Orange Ground Thrush 
(Zoothera gurneyi) within South Africa’s Mistbelt Afrotemp-
erate Forests, and the Bush Blackcap (Lioptilus nigricapillus) 
within South Africa’s high-altitude Afromontane Forests . 
We predicted the current distribution of each species using 
ensemble distribution models, incorporating core home- and 
breeding-range patches into a hybrid of least-cost pathways 
and Ecological Circuit Theory mapping, assessing the success 
of least-cost pathways in promoting connectivity for, and 
conservation of, the forest type of each species, respectively . 
We predicted the likelihood of niche persistence for each 
species under future climate-change scenarios via connectiv-
ity modelling to facilitate range expansion or climate-niche 
tracking . Each species showed range contraction under 
future climate-change predictions, but mapping pathways 
between remnant habitat patches successfully provided each 
species with the ability to track its climate niche . We recom-
mend this methodology for conservation management of 
specialised avian species in forested systems .

P08.084
Management of Phragmites reedbed in eastern Asia: 
southbound migrants of reedbed-dependent species 
show a preference for wet compared to dry reedbeds

John A . Allcock1, Paul J . Leader2, David J . Stanton2, Michael R . 
Leven2, Katherine Leung2

1. The University of Hong Kong, Hong Kong, Hong Kong, 2. AEC Ltd., 
Hong Kong, Hong Kong

Phragmites reedbeds provide important stopover sites for 
migratory birds but are declining in eastern China as a result 
of human activity . Reedbed conservation in the region 
relies not only on protection of existing reedbeds but also 
management to maximise their value for the appropriate 
species . In other parts of the world it has been found that 
many reedbed-dependent bird species are found in higher 
abundance in wetter reedbed conditions, but no comparable 
information exists for migrants in eastern Asia . We compared 
the migrant bird community of reedbeds in Hong Kong 
under two different management regimes (a permanently 
inundated reedbed and one that was kept dry from Septem-
ber until May) by mist-netting at the two sites simultaneously 
during southward migration (September-December) over 
the course of four years . A strong preference for the wet 
reedbed was found in most reedbed-dependent passerine 
species, including the globally-threatened Manchurian Reed 
Warbler Acrocephalus tangorum, as well as small bitterns and 
rails . Chinese Penduline Tit Remiz consobrinus was the only 
regularly-occurring reedbed-dependent species to show no 
preference for the wet conditions during the period of the 
study . Based on the results, we recommend that the manage-
ment of reedbeds in the region should involve the provision 
of wet reedbed conditions, including restoration of this 
habitat by excavation or flooding if necessary .

P08.085
Changes in the distribution of Bachman’s Sparrow in the 
early 20th century

Kathryn E . Davis1, Amie E . Settlecowski1, Stefan Woltmann2, 
Sabrina S . Taylor1

1. Louisiana State University, Baton Rouge, LA, USA, 2. Austin Peay State 
University, Clarksville, TN, USA

Today, Bachman’s Sparrows (Peucaea aestivalis) are restricted 
to the southeastern US and are associated with longleaf pine 
(Pinus palustris) forests . However, in the early 1900s, Bach-
man’s Sparrows were observed far north of their modern 
distribution, outside of longleaf pine habitat . These obser-
vations were attributed to a northward range expansion 
spurred by the abandonment of agricultural land . In the 
early stages of secondary succession land was suitable for 
the sparrow, but as succession progressed, habitat became 
unsuitable and Bachman’s Sparrow retracted back to the 
Southeast . This hypothesis has not been challenged, but an 
alternative explanation exists: observations in the north may 
have occurred only once the species was described in 1823 
suggesting that historically, Bachman’s Sparrows were more 
widely distributed and experienced a prolonged range con-
traction to their modern distribution . We evaluated whether 
a range expansion occurred and investigated whether an-
thropogenic landscape change could have driven the range 
fluctuation . We reconstructed the distribution by decade 
using field observation data mined from museum records 
and EBird in conjunction with historical land use/land cover 
models . Preliminary results from mapping museum record 
localities support the expansion hypothesis . To confirm that 
these findings are not the result of temporal/spatial bias 
in bird-detection we repeated our analysis on two species 
with distributions that overlap that of Bachman’s Sparrow 
during expansion: Eastern Bluebird (Sialia sialis) and Eastern 
Meadowlark (Sturnella magna) . A better understanding of the 
drivers of this range fluctuation can provide insight into the 
impacts of large-scale anthropogenic landscape change on 
species’ distributions .

P08.086
Ecosystem services and human-wetland-bird interactions 
in Trinidad and Tobago

Jessica Rozek, J . Michael Reed
Tufts University, Medford, MA, USA

Humans, wetlands, and birds are interdependent . Con-
sequently, the well-being and condition of each is closely 
tied to that of the others; their interdependence makes 
them uniquely synergistic as well as vulnerable . Trinidad and 
Tobago retain some of the largest remaining wetlands in the 
Caribbean and are a key link in a major bird migration route, 
the Atlantic Flyway . Competing human and wildlife needs for 
space are amplified on developing islands, especially in the 
Caribbean as both tourism and population increase, leading 
to the conversion of wetlands for development and agricul-
ture . However, both wetlands and the birds that live in them 
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also have economic and cultural value to society and provide 
an array of ecosystem services . In a changing landscape 
such as Trinidad and Tobago, it may be possible to anticipate 
the vulnerability of species and ecosystems through social 
surveys . These data can potentially reveal trends in attitudes 
and values regarding wildlife, wetlands and conservation . 
Here, I will present ongoing research from two field seasons 
in Trinidad and Tobago in 2017 . My research goals are to 
1) determine how people in Trinidad and Tobago interact 
with and value wetlands and the wetland birds that live in 
them, 2) use these data to assess the risk and vulnerability of 
wetlands and the birds in the country, and 3) provide recom-
mendations for conservation strategies .

P08.087
The density-dependent and long-term fitness of 
dispersal in the wild population of the endangered 
Crested Ibis (Nipponia nippon)

Yuanxing Ye1, Zitan Song1, Canshi Hu2, Zhi Zhang3, Baoping 
Qing4, Chao Wang4, Simone Santoro5, Changqing Ding1

1. Beijing Forestry University, Beijing, China, 2. Guizhou University, 
Guizhou, China, 3. Beijing Station of Plant Protection, Beijing, China, 4. 
Shaanxi Hanzhong Crested Ibis National Nature Reserve, Hanzhong, 
China, 5. Estación Biológica de Doñana (EBD-CSIC), Sevilla, Spain

Animal dispersal is a life-history trait which determines 
population dynamics and species range shifts . However, 
despite its importance, our understanding of this complex 
ecological process for conservation is still limited . We studied 
the dispersal of an endangered Crested Ibis (Nipponia nip-
pon) by analyzing rediscovery of the number-color banded 
individuals . Totally 193 individuals from 2006 to 2017 were 
monitored . Our results show that ibises exhibited a high 
nest-site fidelity with the breeding dispersal propensity was 
only 3 .63% . The natal dispersal propensity was 77 .20% . Ibises 
preferred jump dispersal (64 .77%, 21 .88±1 .26 km, n=124) 
than leading-edge dispersal pattern (12 .43%, 5 .13±0 .31 km, 
n=25) . The offspring of ibises that bred in dispersal nesting 
areas were much more likely to become natal dispersers than 
were those with parents bred in the original nesting area . The 
dispersal propensity increased with the increasing of breed-
ing density in the original nesting area, as they might reach 
the carrying capacity that supports the intraspecific competi-
tion hypothesis . However, we did not find it vary significantly 
with breeding density in dispersal nesting areas as they are 
not attained the carrying capacity . Short-term fitness (first 
breeding success) was not related to the natal dispersal 
distance, but it increased with habitat quality . The long-term 
fitness (lifetime reproductive success) decreased significantly 
with natal dispersal distance . Our findings will guide the con-
servation management of this endangered species .

P08.088
Birds as bioindicators of ecological functionality in 
undergoing high-diverse and dense restoration areas in 
southeastern Brazil

Fatima Piña-Rodrigues, Ivonir Piotrowski, José Mauro Santana 
da Silva, Maristela Camolesi, Lucas A . Campos-Silva, Augusto 
J . Piratelli
Universidade Federal de São Carlos, Sorocaba, SP, Brazil

The reestablishment of ecological processes and the increas-
ing of forest species diversity has been associated with the 
capacity of the ecosystem to restore the ecological func-
tionality . Here we used birds as bioindicators to evaluate the 
restoration of ecological functionality in a dense-diverse-
functional model (DDF) . To accelerate ecological processes 
and promote habitat diversification, the DDF was planted 
in 2011 in five mounds in a 2 .7 ha degraded area . We found 
high species diversity (142 species), functionality and density 
(> 3 individuals/m2; . In 2015 we sampled plant composition, 
community diversity, forest structure, nutrient cycling and 
soil functional variables . Each month from 2013 to 2015, we 
conducted point counts and walked around the mounds, 
and recorded all individuals seen and/or heard . We classified 
bird species according to their feeding habits and nest-
ing type . We performed multiple regression and canonical 
correspondence analyses to test whether environmental 
variables affect those ecological bird groups . We identified 31 
bird species . We found a positive relationship among number 
of ground nesting and granivorous species with the diversity 
of the plant community . On the other hand, the number of 
these bird species decreased with increasing litter height and 
crown cover . Our results suggest that the crown cover was 
the only forest structural variable influencing bird perform-
ance and that plant species richness and diversity - more 
than the number of individuals per species- affected the bird 
community in the initial phase of restoration .

P08.089
Conservation design: thinking outside the nest-box

Amanda Edworthy1, Ashley Eriksmoen2

1. Washington State University, Pullman, WA, USA, 2. Australian Na-
tional University, Canberra, ACT, Australia

Nest-boxes are critical for protecting many threatened cavity-
nesting bird species . Despite their frequent use, there has 
been little innovation in box design and materials to opti-
mize their quality as nest sites . Here, we 1) compare breeding 
success of an endangered Tasmanian songbird, the Forty-
spotted Pardalote (Pardalotus quadragintus), in traditional 
nest-boxes vs . natural cavities, and 2) conduct an interdisci-
plinary collaboration between furniture design students and 
conservation biologists to generate novel box design and 
materials . During three field seasons (Aug–Jan, 2012–2015) 
in southeastern Tasmania, we found that pardalote breed-
ing density was 2 .8 times higher at sites with nest-boxes 
than those without . Clutch size was higher in traditional 
nest-boxes than in natural cavities; however, nest failure and 
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parasite loads were marginally (but not significantly) higher 
in nest-boxes, possibly due to poor temperature buffering . 
Camera-trapping (29,600 hrs) revealed no predation in boxes 
and one predation event in a natural cavity; however, sugar 
gliders, a nest predator introduced to mainland Tasmania, 
were photographed at three of ten natural nest-sites mon-
itored on the mainland . To address these threats to Forty-
spotted Pardalote breeding success, ANU Furniture students 
designed and built artificial nest sites, which were con-
structed from high-density eucalyptus wood, mimicked the 
cylindrical shape and color of natural cavities, and included 
a front plate to deter access by mammalian predators . 
Ongoing research will assess microclimate, parasite load, 
predation risk, and occupancy in these boxes . Overall, we 
show that conservation-design collaborations can provide 
the novel ideas needed to meet species and place-specific 
challenges in conservation biology .

P08.090
From the countryside to the city: a novel approach to 
assess the effect of human presence on avian fitness

Michela Corsini1, Pascal Marrot2, Marta Szulkin1

1. University of Warsaw, Warsaw, Poland, 2. Université Toulouse III Paul 
Sabatier, Toulouse, France

The urbanisation sprawl acts as key-player in a human-
dominated landscape, leading to drastic and irreversible 
habitat alterations . Although the impact of human activities 
on urban birds has been abundantly reported, many studies 
focused on specific environmental axes (light, sound or air 
pollution) . The effects of human presence per se on wild birds 
in cities, however, remain an open question . We developed 
a new method to quantify human presence around fixed 
locations, here specifically - Great Tit (Parus major) nest-boxes 
in a gradient of urbanisation . We performed repeated counts 
of humans within a 15m radius of each nest-box: the study 
was carried out across 6 areas in a European capital city . Even 
though the study sites were freely accessible by visitors, 
they strongly differed from each other in terms of human 
space use and habitat structure as they included residential 
districts, urban parks and rural areas . Despite contrasted 
intensities of human presence within and between sites, our 
method generated high repeatability (0 .4 < r < 0 .8, mean: 
0 .74, median: 0 .75) of human presence quantified at the 
nest-box level, thus confirming methodological reliability . 
Subsequently, we performed simulations to infer the min-
imum required number of counts within each site to reach 
a high repeatability of human presence where r ≥ 0 .6 . Our 
method offers an innovative and repeatable tool to improve 
our understanding of the effects of human presence on avian 
fitness: moreover, it can be applied to different avian species 
and in any environment visited by humans .

P08.091
The height and volume of the White Stork (Ciconia 
ciconia) nest predict its weight: implication for 
conservation

Adam Zbyryt
The Polish Society for Birds Protection (PTOP), Białystok, Poland

Nests, built by most birds for protecting the eggs and young 
and raising their offspring, vary across species . The White 
Stork shows biparental care where both sexes are engaged 
in the process of nest building . The nests of this species 
belong to one of the heaviest structures built by birds in the 
world . Studies on the White Storks’ nests have been focus-
ing on many aspects, but basic data concerning their weight 
are missing . In winter 2017/2018 in NE Poland, the weight, 
diameter, height and humidity of 88 nests were recorded . 
The average weight amounted to 349 kg (range: 70–1250, SD 
= 232) and was strongly positively correlated with the height 
and volume of the nest (r = 0 .85, p < 0 .00001 and r = 0 .87, 
p < 0 .00001, respectively) . The mean humidity of all nests 
was 28% (range: 11–62, SD = 11) . In addition, the weight of 
materials brought annually by the birds to a nest was deter-
mined, and averaged 64 kg/year (range: 48–75, SD = 11) . As 
most stork nests are located on building roofs and electrical 
poles (in some areas >90%), these results are of great prac-
tical importance for protection of this charismatic species, 
recognized as an icon of agricultural landscape of Europe . 
The knowledge of the weight of the nests and simplicity of 
precise evaluation of the weight using the height, will enable 
easier planning of activities aiming to protect the birds and 
health and wellbeing of humans .

P08.092
Habitat use by Loggerhead Shrikes (Lanius ludovicianus) 
in the Lower Mississippi Alluvial Valley

Brian Christman1, Emily Donahue2, Than Boves2, Lee 
Bryant2, Peter Dorn1, Claire Levesque1, Aidan O’Reilly1, Maria 
Popescu1, Rhett Raibley2, Jacob Wessels2, Alexander Worm2, 
Joseph Youtz2, Michael Collins1

1. Rhodes College, Memphis, TN, USA, 2. Arkansas State University, 
Jonesboro, AR, USA

Loggerhead Shrikes (Lanius ludovicianus) have a wide distri-
bution across North America and occur in semi-open habi-
tats, such as grasslands and shrublands . However, over the 
last 50 years, populations have sharply declined across their 
range . Two hypotheses for observed population declines are 
changing agricultural practices and habitat loss and degrada-
tion . Understanding the winter ecology and population dem-
ography of shrikes has been identified as research priorities 
to improve shrike conservation and management . To address 
these research gaps, we banded shrikes and conducted 
repeated point counts at 348 sites in eastern Arkansas (USA) 
November-February in 2016-2017 and 2017-2018 . At each 
site, we measured vegetation within 100 and 250m and used 
GIS to quantify land cover and crop data within 100, 250, 500 
and 1,000m to characterize winter habitat use . Land cover 
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data include the percentage of land that is forest, grassland, 
developed, wetland, or cultivated crops . We banded 72 birds, 
and return rates from our first season were 50% (18/36) . 
Site occupancy was 23%, and preliminary analyses show 
no relationship between shrike habitat use and our land 
cover variables . Behavioral observations suggest that shrikes 
depend heavily on rights-of-way (narrow strips of grassy 
habitat between roads and agricultural fields), and we will 
test whether habitat features, such as the width and height 
of grasses and presence of perches, along rights-of-way 
relate shrike occupancy . Future work will involve continued 
banding and marking of shrikes to characterize their winter 
habitat use, migration status, and demography .

P08.093
Effects of leg flags on nest success of Arctic-breeding 
shorebirds

Emily L . Weiser1, 5, Brett K . Sandercock4, 5, Richard B . Lanctot2, 
Stephen C . Brown3, Arctic Shorebird Demographics Network
1. U.S. Geological Survey, La Crosse, WI, USA, 2. U.S. Fish and Wildlife 
Service, Anchorage, AK, USA, 3. Manomet, Saxtons River, VT, USA, 4. 
Norwegian Institute for Nature Research, Trondheim, Norway, 5. Kansas 
State University, Manhattan, KS, USA

Leg flags are frequently used to individually mark shorebirds 
for demographic, behavioral, and movement studies . To date, 
there have been no quantitative assessments of effects of 
flags on demographic performance of individuals . We tested 
for effects of leg flags, relative to bands only, on daily survival 
rates of 1,952 nests of four species of Arctic-breeding shore-
birds: Semipalmated Sandpipers (Calidris pusilla), Western 
Sandpipers (Calidris mauri), Red-necked Phalaropes (Phalaro-
pus lobatus), and Red Phalaropes (Phalaropus fulicarius) . We 
found no evidence for effects of leg flags on nest survival . 
Leg flags therefore likely have little effect on nests of Arctic-
breeding sandpipers and phalaropes, though further studies 
are needed to evaluate effects of flags on shorebirds that use 
other habitats and on survival rates of adults or chicks .

P08.094
What factors influence nest survival of the endangered 
Yellow-headed Parrot (Amazona oratrix) in Belize?

Fabio L . Tarazona-Tubens1, Charles R . Britt2, Fitsum A . 
Gebreselassie1, Martha J . Desmond1

1. New Mexico State University, Las Cruces, NM, USA, 2. Belize Bird Con-
servancy, Cayo District, Belize

Several factors have been identified as the driving force be-
hind the declining numbers of parrot populations worldwide . 
Habitat destruction, poaching for the pet trade and natural 
causes of nest failure, combined with a low reproductive out-
put have led to over 40% of parrot species classified under 
some level of threat . The endangered Yellow-headed Amazon 
(Amazona oratrix) is not the exception and has been listed as 
an endangered species since 1994 . Identifying natural and 
anthropogenic related causes of nest failure is a critical step 
towards improving our understanding of this species and 

ultimately develop conservation plans to increase the recruit-
ment of new individuals into the existing population . In this 
study, we examined nest survival of Yellow-headed Amazons 
across protected areas in Belize during the 2017 nesting 
season, and attempted to model natural and anthropogenic 
causes of nest failure independently . We located 66 active 
nests, of which only 30% successfully produced fledglings: 
56% of monitored nests failed due to natural causes of 
failure, with predation being the highest cause of failure, and 
14% failed due to poaching activities . Preliminary results sug-
gest that increased visibility at the nest entrance has a posi-
tive influence on nest survival probability, while increased 
depth of the nest cavity is positively associated with survival 
probability . The low number of successful nests suggests 
that low annual recruitment may contribute to population 
declines of Yellow-headed Amazons in Belize . However, 
additional nest monitoring is currently being conducted to 
determine if this low level of nesting success persists .

P08.095
The use of supplementary food by an endangered 
parakeet improves key demographic rates

Helen C . Gath1, 2

1. Institute of Zoology, London, United Kingdom, 2. University College 
London, London, United Kingdom

Wild bird populations are increasingly provided with 
supplementary food (SF) for a range of purposes . Ensuring 
a positive response with minimal costs is a priority when 
implemented as a conservation management tool and the 
influence of SF is increasingly investigated . However, the 
demographic impacts are infrequently assessed, hence 
relatively little is understood regarding impacts on popula-
tion growth and viability . As part of the successful restoration 
programme for the Endangered Echo Parakeet (Psittacula 
eques), SF was provided ad libitum . However, not all breeding 
parakeets used SF, which was found to be driven primar-
ily by the proximity of nest sites to SF feeding stations . This 
intra-population variation in the use of SF accompanied by 
20 years of individual-based ecological data provides an 
ideal system to explore the population-level impacts of SF 
on three key demographic parameters; breeding success, 
survival and recruitment . Results indicated that breeding 
success was improved by the use of SF and these positive 
effects continued into later life; individuals originating from 
nests where parents used SF were twice as likely to recruit 
into the breeding population and experienced greater 
breeding propensity . There was no apparent impact of SF on 
the survival of juvenile, sub-adult or adult parakeets . Describ-
ing the spatial and temporal demographic impacts of SF will 
help to guide future management decisions for this species 
and similar programmes employing SF regimes . Findings 
demonstrate SF’s ability to support wild populations and 
exemplify the importance of detailed monitoring so that vari-
ous individual and population level effects may be accurately 
identified . 
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P08.096
Adaptive behavior of shorebirds to the tsunami 
disturbance caused by the great east Japan earthquake 
in 2011

Jun Hosoya
Japanese Bird Banding Association, Sendai Miyagi.pref, Japan

Ecological disturbance is important to maintain biodivers-
ity . It is known that intermediate disturbance maximizes 
biodiversity; however, too much disturbance is known to 
reduce biodiversity . Tsunamis are not a frequent event, but 
the impact sometimes becomes devastating . Knowing how 
species adapt to low frequency but high impact disturbance 
such as tsunamis is an important key to understanding bio-
diversity . Here, we report adaptive behavior of shorebirds to 
the tsunami event that occurred in 2011 in northern Tohoku, 
Japan . We counted the number of shorebirds that forage on 
the mudflat in Watari-cho Miyagi prefecture and plotted their 
position on a map before (2008 and 2009) and after (2011 
and 2012) the tsunami . No significant difference was found 
in shorebird numbers between before and after the tsunami; 
however, the locations where they foraged were significantly 
different . The shorebirds used the whole area of the mudflat 
before, and aggregated and intensively used the west side of 
the mudflat after the tsunami . This study revealed that shore-
birds have the capacity to adaptively change foraging loca-
tions in response to high impact natural disturbance such as 
tsunamis . It also suggests that they need a place where they 
can take refuge during the aftermath of a devastating event . 
Refugia as a measure against such events may be necessary 
in future plans for the conservation, restoration, and creation 
of mudflats .

P08.097
A comparison of three modeling approaches to predict 
breeding status from song rate in the Olive-sided 
Flycatcher

Emily Upham-Mills1, Samuel Haché2, Subhash R . Lele3, Jody 
Reimer3, Erin M . Bayne1

1. Department of Biological Sciences, University of Alberta, Edmonton, 
AB, Canada, 2. Environment & Climate Change Canada, Yellowknife, 
NW, Canada, 3. Department of Mathematical and Statistical Sciences, 
University of Alberta, Edmonton, AB, Canada

For male breeding songbirds, song rate varies throughout 
the breeding season and tends to be correlated with breed-
ing cycle stages . Although these patterns have been well 
documented, to our knowledge, this relationship has not 
been used to predict a bird’s breeding status from acoustic 
monitoring . The objective of this study was to determine if 
variation in song rate can be used to predict the breeding 
status of the Olive-sided Flycatcher (Contopus cooperi; OSFL) . 
In 2016, song rates from 28 male OSFLs were collected from 
human observers (n = 615 5-min counts) and autonomous 
recording units (ARUs) . Breeding status (i .e . single, paired, 
and feeding young) was also monitored throughout the 
breeding season . The predictive ability of three model-

ing approaches (i .e . regression, hierarchical and machine 
learning) were compared . The hierarchical model performed 
the best with 69%, 50% and 87% predictive accuracy for 
single, paired, and feeding young, respectively . This results 
in a mean accuracy of 69%, compared with 54% and 50% 
from the regression and machine learning models . We will 
also present predictive accuracy of the hierarchal model to 
predict breeding status using ARU-based song rates, which 
is constrained by imperfect song detection as a result of bird 
movements . If ARU-based data can be used to assess the 
breeding status of boreal songbirds, this would provide a 
cost-effective tool to infer much needed demographic infor-
mation over large spatial extents and inform species status 
assessments, recovery strategies and management plans for 
species at risk in Canada .

P08.098
Saving the Red Siskin (Spinus cucullatus): Managing new 
flock member introductions in captivity

Stacy Hill
American University, Washington, DC, USA

The Red Siskin (Spinus cucullatus) is a small passerine bird 
from Venezuela that is endangered from over a century of 
illegal pet trade to breed Red-Factor Canaries (Serinus canaria 
domestica) . The Red Siskin Initiative, in partnership with 
the Smithsonian Conservation Biology Institute (SCBI), has 
established a captive flock to develop husbandry best prac-
tices for a breeding and reintroduction program . This study 
focused on dominance and hierarchy structures within the 
flock at SCBI, and the effects on the established order when 
new flock members were added . It is important to assess the 
receptivity of Red Siskins to new individuals, since a captive 
breeding program will require regular transfers of birds be-
tween facilities to maintain genetic diversity . Two techniques 
were used to monitor behavior – focal observations, and 
scan sampling of video recordings . Six cameras were used 
within the enclosures to capture behavior . About half of the 
focal observations occurred during recording sessions to as-
sess possible changes in flock behavior in the presence of an 
observer . The results show that birds significantly increased 
their aggressive behavior after the introduction of new flock 
members . However, this increased aggression largely stems 
from original flock member interactions with other original 
flock members . This held across focal observation and scan 
sampling data sets . Furthermore, researcher presence did not 
seem to significantly change the birds’ behavior . This sug-
gests other factors beyond the presence of new birds could 
be influencing their behavior, and further research questions 
are proposed to aid ongoing conservation planning .
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P08.099
Systematically identifying landbird species to fill data 
gaps in full-annual-cycle studies

Cara J . Joos1, Alaine F . Camfield5, Maureen Correll2, Randy 
Dettmers3, Samuel Hache4

1. Central Hardwoods Joint Venture, Columbia, MO, USA, 2. Bird Con-
servancy of the Rockies, Fort Collins, CO, USA, 3. U.S. Fish and Wildlife 
Service, Hadley, MA, USA, 4. Canadian Wildlife Service - Environment 
and Climate Change Canada, Yellowknife, NW, Canada, 5. Canadian 
Wildlife Service - Environment and Climate Change Canada, Gatineau, 
QC, Canada

The Partners In Flight (PIF) 2016 Landbird Conservation Plan 
indicates that almost 20% of Canadian and U .S . landbird 
species are in danger of becoming extinct or endangered 
(Watch List species), and additional species are common but 
experiencing steep population declines . Given the migra-
tory nature of many of these species, it is necessary to target 
research and resulting conservation actions where and when 
migratory birds are most limited during their life-cycle in 
order for conservation actions to be effective . We currently 
have an in-depth understanding of full-annual-cycle ecology 
for only a handful of species, and there is tremendous need 
to increase our knowledge in order to effectively direct con-
servation action . Given the intensive nature of full-annual-
cycle studies, the PIF Science Committee is undertaking an 
effort to identify focal species for further work that are repre-
sentative of particular winter and breeding geographies and 
cover a range of habitat types . We used winter and breeding 
habitat descriptions identified by the PIF Science Committee 
combined with breeding and wintering geographies identi-
fied by Avifaunal biomes and PIF Business Plans to create 
groups of species with similar winter and breeding geog-
raphies and habitats . We present the results of a multivari-
ate analysis to identify groups of Watch List landbirds with 
similar combinations of breeding and wintering geographies 
and habitats . The results of the analysis will allow us to begin 
to systematically fill in data gaps for full-annual-cycle model-
ing in ways that maximize our ability to extrapolate findings 
across species of continental concern in similar geographies 
and habitats .

P08.100
Migratory bird joint ventures – model partnerships for 
bird conservation

Bradley Bales1, Tasha Sargent2

1. Pacific Birds Habitat Joint Venture, Dayton, OR, USA, 2. Pacific Birds 
Habitat Joint Venture, Vancouver, BC, Canada

Migratory Bird Joint Ventures (JVs) are cooperative, regional 
partnerships of private industry and private landowners 
working alongside federal, state and provincial agencies, 
non-profit organizations, tribes, academia, and other part-
ners . Joint Venture partners work together to build and 
sustain a healthy world for birds, other wildlife, and people . 
JVs were created in 1986 to implement the tri-national North 
American Waterfowl Management Plan (NAWMP); however, 
many JVs are now all-bird, working with the North American 

Bird Conservation Initiative (NABCI) to conserve habitats for 
all bird species . JVs use strategic habitat conservation (SHC) 
as an adaptive, science-based approach to conservation . Sci-
ence includes the biological and ecological aspects of birds 
and their habitat requirements at multiple spatial scales, 
as well as the social science that is the foundation for the 
human dimensions aspect of conservation . There are 24 JVs 
across North America engaging with over 5,700 partners, and 
have helped enhance, conserve, and restore nearly 27 mil-
lion acres of essential habitat across North America through 
voluntary stewardship, land acquisition, and policy meas-
ures . The Joint Ventures’ strategic business model approach 
leverages every federal dollar up to 31 times, all benefiting 
bird conservation in North America . Joint Ventures also work 
together to identify opportunities to conserve bird habitat 
across the continent and at times across its entire migratory 
flyway, and are highly successful for bird conservation in 
North America .

P08.101
Recovery of the endangered Greater Adjutant Stork in 
Assam, India

Purnima D . Barman
Aaranyak, guwahati, AS, India

One of the largest and rarest of storks, the Greater Adjutant 
Stork (Leptoptilos dubius) is resident to Assam, India . Due 
to habitat loss and poaching, it is an endangered species; 
globally only 1,200 Greater Adjutants remain and the num-
bers are declining . These storks, known as “hargila”, were 
regarded as scavengers and considered ‘dirty’ . Since 2007, 
an initiative led by Purnima Devi Barman has developed as 
a revolutionary conservation movement . Identifying the 
core issues that lay behind the Greater Adjutant’s population 
decline, the initiative recognized the need for public partici-
pation and identification of nest tree owners for the storks . 
Amidst many challenges, the project has been successful in 
fostering a new sense of “ownership” for the hargila amongst 
local communities . One of the most successful steps has 
been the creation of a women’s group, known as the Hargila 
Army (Protector of Trees) . By involving local village women, 
the stork has been seamlessly integrated into the local trad-
itions and rituals . Other efforts include, variously, introducing 
wildlife laws in a positive way without conflict, raising aware-
ness and a conservation module in local schools, and rescu-
ing and rehabilitating fallen chicks . The local stork colony has 
increased in numbers from 28 (2007) to 171 (2014), with an 
average nest number of 150 . Not a single nesting tree has 
been cut down since 2010 . 
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P08.102
Effects of urbanization on birds of Santa Cruz Island, 
Galápagos

Christian H . Schulze1, Birgit Fessl2, Michael Dvorak3, Nina 
Gallmetzer1, Erwin Nemeth3

1. Department of Botany and Biodiversity Research, University of 
Vienna, Vienna, Austria, 2. Charles Darwin Research Station, Puerto 
Ayora, Ecuador, 3. BirdLife Austria, Vienna, Austria

Continuing urbanization represents a major threat to global 
bird diversity with its negative effects of particular conserva-
tion relevance in areas with a high richness of endemics . This 
study quantified the impact of urbanization on the highly en-
demic avifauna of the Galápagos islands . Potential changes 
in species richness, species composition and the occurrence 
of individual species across an urbanization gradient were 
assessed during the breeding season of 2017 using point 
counts . Birds were recorded at 69 census points located from 
the city centre of Puerto Ayora, Santa Cruz island towards the 
surrounding dry forest . An urbanization index was calculated 
using the amount of sealed area within 100 m of the census 
point . Species richness decreased from dry forest areas to-
wards the highly sealed city centre . Further, highly urbanized 
areas were characterized by a distinct structure of species 
assemblages compared to dry forest areas outside Puerto 
Ayora . While the densities of Yellow Warbler (Setophaga 
petechia) and Small Ground Finch (Geospiza fuliginosa) in-
creased with urbanization, the density of the Galápagos Fly-
catcher (Myiarchus magnirostris) decreased towards the city 
centre . Other species maintained relatively similar densities 
across the entire urbanization gradient (e .g . Medium Ground 
Finch Geospiza fortis), largely avoided highly urbanized areas 
(Vegetarian Finch Platyspiza crassirostris) or were restricted 
to dry forest areas (Small Tree Finch Camarhynchus parvulus) . 
Future studies should focus on potential changes in breeding 
success and seasonal changes in habitat utilization across the 
urbanization gradient to evaluate effects of urbanization in 
more detail .

P08.103
Synthesizing lessons from historic avian translocations

Sarah Skikne, Abraham Borker, Erika Zavaleta
University of California-Santa Cruz, Santa Cruz, CA, USA

Conservation translocations -- the intentional movement 
of individuals from one area with free release into another, 
with the goal of conserving the target species -- could be 
increasingly important for avian conservation under increas-
ing threats such as climate change . We synthesized historic 
conservation translocations of birds to understand what 
predicts success and to improve current practice . The Avian 
Translocation and Reintroduction Database contains infor-
mation on the releases of >180 species at >700 sites globally . 
Documented translocations are mostly in New Zealand and 
the U .S . (41% and 27% respectively, N=719 sites) . The most 
common threats causing population declines were habitat 
loss and invasive species (61% and 45% respectively, N=646 

sites) . The median translocation distance was 100km (N=316 
sites), and 7% of release sites were outside the historical 
known range of the species . Passerines were the most com-
monly translocated taxonomic order (30% of translocated 
species, N=186) . Piciformes were the most underrepresented 
order, with 0 .2% of global Piciformes species translocated . 
Forty-nine percent of translocated birds survived at least one 
year after release (N=7,444 birds) . We used generalized linear 
mixed models to determine which species, site and effort 
characteristics best predict annual survival of released birds . 
Annual survival was higher in species with longer genera-
tions and at releases into protected vs . unprotected areas . We 
did not find a strong effect of migratory behavior or habitat 
generalism on survival (N=474 releases) . Our findings can in-
form translocation strategies by guiding selection of species 
and sites with the highest likelihood of successful outcomes . 

P08.104
Island song: inferring the distribution and behavior 
patterns of the Okinawan avifauna using acoustic 
monitoring

Nicholas R . Friedman1, Samuel R . Ross1, 2, Kenneth L . Dudley1, 
Takuma Yoshida1, Masashi Yoshimura1, Evan P . Economo1

1. Okinawa Institute of Science and Technology, Onna, Japan, 2. Trinity 
College Dublin, Dublin, Ireland

Passive acoustic monitoring combined with machine learn-
ing methods for species detection can provide remote, 
automated monitoring of species richness and relative abun-
dance . Such recordings can also open a window into how 
species are distributed across space and how their behavior 
changes over time . Here we introduce a newly-initiated 
acoustic monitoring network on the subtropical island of 
Okinawa, Japan . We present a study based on recordings 
conducted over a one-year period from 24 field sites distrib-
uted along an urban-rural gradient on Okinawa . Our results 
provide a proof of concept for automated species identifica-
tion, and reveal patterns of biogenic vs . anthropogenic noise 
across the landscape . Comparing Landsat-based land cover 
estimates to detection rates, we found correlations between 
dense forest cover and detection rates of two culturally 
important species in the island soundscape: the Ruddy King-
fisher (Halcyon coromanda) and the endangered Okinawa 
Rail (Hypotaenidia okinawae) . Our results highlight the utility 
of remote acoustic monitoring practices that, in combination 
with other methods, can provide a holistic picture of avian 
diversity and behavior throughout the year .

P08.105
Disjunct breeding population of Horned Grebe (Podiceps 
auritus) discovered in south-eastern James Bay

Edward Cheskey
Nature Canada’s Naturalist Director, Ottawa, ON, Canada

Since 2013, small teams of field ornithologists working with 
indigenous governments have documented breeding and 
migrant birds in Cree homelands of southeastern James Bay, 
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Canada with the goal of assessing whether the area merits 
status as an Important Bird and Biodiversity Area (IBA) . Over 
the course of this work, a small breeding population of 
Horned Grebe (Podiceps auritus) was discovered breeding in 
beaver wetlands . In Canada there are considered to be two 
isolated populations of this species separated by 2000 kilo-
metres – a western population that extends from British Co-
lombia to extreme northwestern Ontario, and the Magdalen 
Island population in the Gulf of St . Lawrence . Our discovery 
of the previously undocumented population represents a 
range extension of a breeding population of approximately 
500 to 1000 kilometres and adds to the strong case to rec-
ognize the area as an IBA . Many species with more western 
affinities were observed during fieldwork, including Wilson’s 
Phalarope (Phalaropus tricolor), Marbled Godwit (Limosa 
fedoa), American White Pelican (Pelecanus erythrorhynchos), 
and Double-crested Cormorant (Phalacrocorax auritus). In 
March 2018, the Chief and Council of the Cree Nation of 
Waskaganish passed a Band Council Resolution in support of 
nominating and recognizing a new IBA within their tradition-
al territories demonstrating this First Nation’s strong interest 
in bird conservation within their homelands .

P08.106
The roles of light, temperature, and patch openness on 
nest-site selection in American Kestrels (Falco sparverius) 
in Massachusetts, USA

Matthew Kamm, J . Michael Reed
Tufts University, Medford, MA, USA

American Kestrels (Falco sparverius) are a declining raptor 
species that will readily use human-provided nest boxes for 
reproduction . Decreases in kestrel numbers have prompted 
increased conservation activity in the form of nest box 
programs . However, cavity-level factors that influence box 
occupancy are not well understood; in particular, studies of 
the role of entrance hole orientation have found conflict-
ing results in different populations . We sought to test the 
hypothesis suggested in past papers that kestrels prefer 
cavities that allow maximum light infiltration during the 
morning hours, in order to help warm the eggs and nest-
lings . We placed HOBO Data Loggers in kestrel nest boxes 
around Massachusetts, USA, to record both temperature 
and illuminance over two months . The loggers were split 
between boxes that had been occupied by kestrels and those 
that had not . We showed that illuminance and box internal 
temperature are only weakly correlated once the occurrence 
of sunflecks is accounted for . This suggests that, if kestrels 
do prefer boxes with higher interior light levels, the reason 
is not to gain a thermoregulatory benefit . Furthermore, we 
explore the hypothesis that illuminance is actually a proxy for 
patch openness, as defined by average angle to the horizon 
measured around the nest box site . Patch openness dif-
fered significantly between occupied and unoccupied and 
nest boxes, suggesting the possibility that kestrels are not 
selecting boxes with higher interior light levels per se, but 

rather that this is an artifact of kestrels selecting nest boxes 
in more open (i .e ., less shadowed) sites .

P08.107
How can the cavity nest-web inform conservation 
of the endangered Bahama Swallow (Tachycineta 
cyaneoviridis)?

Maya Wilson, Jeffrey R . Walters
Virginia Tech, Blacksburg, VA, USA

The Bahama Swallow (Tachycineta cyaneoviridis) only breeds 
in the northern Bahamas, and is considered endangered 
due to decline in its population . However, causes of popula-
tion decline are unknown . As an obligate secondary cavity 
nester, the swallow requires other species or processes to 
create cavities in which to nest . We constructed a cavity 
nest-web to investigate whether nest site availability and 
interactions between swallows and other cavity-nesting 
species could provide insight into causes of decline and the 
design of conservation strategies . We conducted surveys to 
assess the availability of cavity-nesting resources in Carib-
bean Pine (Pinus caribaea) forest and other habitats . We also 
examined potential competition by locating nests of all other 
cavity-nesting species . We measured reproductive success by 
monitoring swallow nests in different cavity types . Swallows 
built nests in several cavity types, primarily those excavated 
by Hairy Woodpeckers (Picoides villosus) and West Indian 
Woodpeckers (Melanerpes superciliaris) . La Sagra’s Flycatchers 
(Myiarchus sagrae) were the only other secondary cavity nest-
ers that utilized the sparsely distributed pine snag cavities, 
which are excavated by Hairy Woodpeckers . Other cavity 
types were in anthropogenic structures and were concentrat-
ed in developed areas, where swallows face potential com-
petition with American Kestrels (Falco sparverius), non-native 
House Sparrows (Passer domesticus) and European Starlings 
(Sturnus vulgaris) . Reproductive success was high during all 
nest stages in pine snags, while success in other cavity types 
appeared to vary . These findings indicate that managing for 
pine snags and the presence of Hairy Woodpeckers in the 
pine forest may be crucial to Bahama Swallow conservation .

P08.109
Reducing flooding potential to improve reproductive 
outcomes for American Oystercatchers (Haematopus 
palliatus)

Lisa Ferguson1, Nellie Tsipoura2, Todd Pover3, Joe Smith4, 
Steve Hafner5, Allison Anholt1, Brittany Morey1, Lenore 
Tedesco1, David Mizrahi2

1. The Wetlands Institute, Stone Harbor, NJ, USA, 2. New Jersey Audu-
bon, Goshen, NJ, USA, 3. Conserve Wildlife Foundation of New Jersey, 
Trenton, NJ, USA, 4. Niles & Smith Conservation Services, Cape May, NJ, 
USA, 5. Stockton University, Port Republic, NJ, USA

In the face of sea level rise and increased flooding risk, con-
servation of beach-nesting birds is likely to involve creating 
or enhancing habitat to maintain or recover populations . To 
improve reproductive outcomes at an established beach-
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nesting site in New Jersey, USA, we implemented a project to 
provide nesting areas with reduced flooding potential using 
relatively low cost technique, while also addressing human 
disturbance and predation risk . For two seasons, sand was 
harvested from accretional areas at the site and transferred 
to habitat enhancement areas (3,800-17,400 m2), raising the 
elevation by 0 .5-0 .8 m . American Oystercatchers (Haema-
topus palliatus) immediately defended territories on these 
areas, with 33% and 50% of all pairs nesting on the elevated 
areas . Nest elevation on enhanced areas was higher than 
on natural areas or random locations . Hatching success was 
greater for pairs on enhanced areas (100%) compared to nat-
ural areas (73% and 78%), and the number of chicks fledged 
in both years was high . Compared to natural areas, nests on 
enhanced areas were less likely to flood . The importance of 
nest elevation and flooding risk was apparent from nest sur-
vival analyses; models accounting for flooding outperformed 
others factors tested, including predation and habitat charac-
teristics . The addition of elevated habitat appeared in part to 
contribute to improved reproductive outcomes for oyster-
catchers, though not for all species at the site . Approaches 
to habitat restoration that provide even temporary boosts in 
reproductive outcomes, such as that used in this project, may 
have positive longer-term outcomes for population mainten-
ance and recovery .

P08.110
Double-crested Cormorants relocate colony from Old to 
New San Francisco-Oakland Bay Bridge

Mark J . Rauzon
Laney College, Oakland, CA, USA

Colony creation, especially in built environments, will 
become a critical tool for seabird conservation as sea levels 
rise . Lessons learned, from designing novel habitat to adop-
tion over a 16-year period, are presented . The San Francisco 
Bay population of Double-crested Cormorants (Phalacro-
corax auritus) formed a colony on the iron beams under the 
eastern span of San Francisco-Oakland Bay Bridge in the 
1980s . Seismic damage after the 1989 earthquake prompted 
the need for a safer bridge made of cement . In 2001, the 
California Department of Transportation commissioned my 
design for 7,200 square feet of replacement habitat for the 
cormorants . By 2011, the stainless steel platforms, referred to 
as “Corm Condos,” were erected and accessible to the birds . 
Although social attraction techniques were implemented for 
six years, no cormorants were ever seen to use the platforms . 
Only until the final section of the old bridge was removed in 
March 2017, did the birds show interest . On April 2, the first 
two cormorants were observed using the roosting rails of 
the new platforms . By April 24, about 500 were counted . The 
first egg was seen in May, and on June 9, at least 318 nests 
were made in this first year . Social attraction may have made 
the new platforms appear safe, but until the old site was no 
longer available did the colony relocate . Implications for 
creating new colonies will be discussed .

P08.111
The effects of habitat features, time, and disturbance on 
nest survival of Chinese grouse

Yuehua Sun1, Jinming Zhao1, 2, Yun Fang1, Yingqiang Lou1, Mei 
Shi1

1. Institute of Zoology, Chinese Academy of Sciences, Beijing, China, 2. 
School of Resources and Environmental Engineering, Anhui University, 
Hefei, China

Nest survival is a vital component of breeding success, and 
affects population dynamics, as the loss of nests is the main 
cause of reproductive failure in birds . To identify key factors 
for the conservation of Chinese grouse (Tetrastes sewerzowi), 
we examined the relationships between the nest daily 
survival rate (DSR) and a variety of time- and nest-specific 
factors using 54 nests found at Lianhuashan, Gansu, China, 
2009-2012 . Moreover, we tested whether nest checking, 
conducted by investigators was detrimental to DSR using 
program MARK . Overall, mammal predation caused 92 .9% of 
nest failures . DSR in the constant model was 0 .986 ± 0 .0038 
and the probability of a nest with a clutch of six eggs surviv-
ing the entire 40-day nesting period was 0 .526 ± 0 .090 . DSR 
decreased as nest aged and nesting season (from 19 May to 3 
July) progressed . This decreased trend of DSR might attribute 
to the attraction of mammalian predators through increased 
nest concealment along with the growth of shrub and grass, 
or reflect an additive exposure effect and also might be relat-
ed to the enhanced mammalian predator activity patterns in 
late incubation periods . Breeding individuals could increase 
their reproductive fitness by advancing laying date and hav-
ing larger clutch sizes . Nest check conducted by investigators 
significantly lowered nest DSR, especially during the second 
half of the incubation period . Mammalian predators might 
locate the nest site by following the investigator’s odor . We 
recommend that investigators should balance their activities 
between acquiring accuracy data and reducing nest preda-
tion risk (NSFC 31520103903) .

P08.112
Population connectivity of Snowy Plovers (Charadrius 
nivosus) on the southern Great Plains of Texas, New 
Mexico and Oklahoma

Kristen M . Heath1, Warren C . Conway1, Clint W . Boal2

1. Texas Tech University, Lubbock, TX, USA, 2. USGS Texas Cooperative 
Fish and Wildlife Research Unit, Lubbock, TX, USA

Within-season dispersal events are rarely studied, and further 
investigation is required to elucidate spatiotemporal aspects 
of metapopulation dynamics . This is particularly germane 
for Snowy Plovers (Charadrius nivosus), which are listed as 
Species of Greatest Conservation Need throughout their 
range in the Southern Great Plains (SGP) . To date, no within-
breeding season movements have been quantified in Snowy 
Plovers on the SGP, where Snowy Plover breeding habitat 
can be <1 km, to as great as >600 km apart . This variable and 
discrete distribution of breeding habitat patches, coupled 
with weather stochasticity and low plover densities at sites in 
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Texas and New Mexico, increases risk of extirpation . More-
over, an estimated 5 .8-10 hatchlings per adult per year are 
needed to maintain populations on the SGP barring immi-
gration . Considering well-documented habitat degradation 
and population declines (>75% in some regions) regional 
persistence probability is low . In our study, we used the 
Motus Wildlife Tracking Network to determine population 
connectivity of adult Snowy Plovers across the SGP of Texas, 
New Mexico and Oklahoma . In 2017 we erected six receiver 
stations at active breeding sites across the SGP and attached 
31 avian nanotags to adult Snowy Plovers . We detected 
regional movement between discrete habitats >12 km apart, 
and 5 plovers were detected and resighted on the Gulf Coast 
during fall and winter 2017 . We plan to tag >100 plovers in 
2018 to obtain more detailed information on midcontinental 
Snowy Plover population connectivity, which will be crucial 
to inform conservation strategies rangewide .

P08.113
Avifauna abundance, population trends and threats at 
Mangla Wetland

Bushra N . Khan1, Mahmood A . Awan2

1. University of the Punjab, Lahore, Pakistan, 2. Lahore High Court, 
Lahore, Pakistan

The avifauna of the Mangla Wetlands AJK, Pakistan is a 
globally important fresh water reservoir . It was observed 
for three years (2013-2016), to survey the distinctive and 
unstudied avian diversity and assess the major threats to its 
existence . A total of 42 surveys of the site were conducted to 
record avian diversity by point count method . Meetings with 
bird watchers, hunters and stakeholders were also arranged 
to generate the secondary data . A total of 57,892 birds from 
188 species were observed at the wetland . According to a 
linear regression, 101 species are declining in abundance . 
The population size of 54 species increased, while 33 avian 
species were stable throughout the research period . On the 
basis of seasonal distribution 72 species were resident, 64 
species were winter migrants, whlst 28 species were year 
round residents and 24 species were summer breeders . 
Among the observed birds Sterna acuticauda was endan-
gered, Prinia burnesii, Anhinga melanogaster, Aythya nyroca 
and Circus macrourus were near threatened, and Ficedula 
subrubra, Saxicola macrorhyncha and Haliaeetus leucoryphus 
were vulnerable . Various factors that threaten the avian 
diversity of the wetlands; water pollution, agricultural runoff, 
sedimentation, deforestation, annual illegal duck hunting, 
unsustainable fisheries practices, poverty, illiteracy and poor 
law enforcement all contribute . A management plan has 
been designed for conservation and management of unique 
avifauna of site . The key aspects of proposed management 
plan are betterment of linked fauna, flora and living quality 
of connected communities without disturbing the natural 
equilibrium .

P08.114
The pressure of raptors and their damages on Avocet 
(Recurvirostra avosetta) colonies in central Hungary

Attila Bankovics1, Orsolya Mile2, András Bankovics2

1. Hungarian Natural History Museum, Budapest, Hungary, 2. Kiskun-
ság National Park Directorate, Kecskemét, Hungary

The breeding activities of protected waders in Hungary can 
be adversely affected by nearby nesting of , protected and 
non-protected raptors, resulting in low reproductive success 
for the wader populations . The study area, the Böddi-szék 
sodic pan and its catchment area is one of the most import-
ant alkaline habitats in the Carpathian Basin located in the 
central part of Hungary managed by the Kiskunság National 
Park . Its environment has been changed to a significant 
extent due to anthropogenic effects which lead to disturb-
ance in the special nutrient cycle of the sodic pan and the 
fragmentation of the habitats . A LIFE-Nature project was 
granted in 2013, with the aim to restore the original water 
dynamics, the special nutrient cycle and natural habitats . 
The shorebirds have an important role in that ecosystem . 
The peak number of Avocet in post-breeding gathering was 
628 individuals, with extraordinary low ratio of young birds . 
According to our observations the normal April breeding of 
Avocets is regularly adversely affected by different predator 
species, mostly by Hooded Crow (Corvus cornix), Jackdaw 
(Corvus monedula), Marsh Harrier (Circus aeruginosus) . The 
densities of the Red Fox (Vulpes vulpes) and the Wild Boar 
(Sus scrofa) have significantly increased in the last few dec-
ades, causing a permanent pressure on ground-nesting birds . 
Only a few late-breeding pairs of Avocet were able to rear 
their young successfully . Further studies would be essential 
how to to control the number of predators on these import-
ant breeding sites of Avocet .

P08.115
Long term population trends and short-term movement 
patterns of Malleefowl (Leipoa ocellata) on the Eyre 
Peninsula, Australia

Peri Stenhouse1, Katherine Moseby1, 2

1. University of Adelaide, Adelaide, SA, Australia, 2. Ecological Horizons, 
Kimba, SA, Australia

Malleefowl (Leipoa ocellata) are long-lived, chicken-sized 
birds that incubate their eggs using soil mounds that are 
heated by the sun or rotting leaves . They are endemic to Aus-
tralia and are now nationally threatened, with a drastically 
declining distribution since European settlement . Malleefowl 
are still extant in areas of Eucalyptus mallee woodland on 
the Eyre Peninsula in South Australia . We monitored nest 
activity at several sites across the Eyre Peninsula over nearly 
two decades to determine population trends . Activity trends 
were similar between grids regardless of management and 
size of patch with most grids recording a decline in activity 
over time . To further investigate this decline GPS transmitters 
were fitted to adult birds using backpacks . A total of 5 birds 
have been successfully radio-tracked so far . All birds cap-



Poster Abstracts 27th International Ornithological Congress, Vancouver, 2018

315

tured at active mounds were male . Interim results suggest 
males stay within 1 .5km of the mound during the breeding 
season . For two males monitored over two breeding seasons, 
different nests were used each season, located 700 metres 
and 7 km from the previous mound respectively . Numerous 
roosting sites were used by each bird . Mortality of adult birds 
was high and attributed to cat, fox and bird of prey preda-
tion as well as vehicle collision . Most sites had high kangaroo 
numbers leading to depleted ground cover which may have 
contributed to high predation rates . Results suggest that 
Malleefowl may be declining on the Eyre Peninsula and that 
a combination of kangaroo and predator control (cats and 
foxes) may be needed to reverse the decline .

P08.116
Protected areas act as a buffer against detrimental 
effects of climate change

Petteri Lehikoinen1, 3, Andrea Santangeli1, Kim Jaatinen2, Ari 
Rajasärkkä4, Aleksi Lehikoinen1

1. Finnish Museum of Natural History, University of Helsinki, Helsinki, 
Finland, 2. Nature and Game Management Trust Finland, Inkoo, Fin-
land, 3. Biology Department, Lund University, Lund, Sweden,  
4. Metsähallitus, National Parks Finland, Oulu, Finland

Warming climate is changing geographical distributions 
of species . However keeping pace with the climate may be 
complicated . The climate is indeed changing faster than spe-
cies are following it . Moreover other environmental changes 
can hamper species’ ability to move as they may face difficul-
ties when following climatic preferences in a fragmented 
landscape . Protected areas are the main cornerstone of our 
conservation strategies . However, the role of a static pro-
tected area network on mitigating climate change impacts 
has been debated . To assess the effects of protected areas 
against climate change driven distribution shifts we com-
pared changes in abundances inside and outside protected 
areas on the range edges of 100 Finnish land bird species 
on a time span of five decades . On the trailing range edge 
of northern species abundances declined less inside than 
outside protected areas and abundances were in general 
higher inside protected areas . In turn the abundances of 
southern species on their leading range edge increased more 
inside than outside protected areas for species with high 
reliance on protected areas . The results show that protected 
areas mitigate the retraction of northern species . Results also 
indicate that protected areas help southern species of con-
servation concern to expand their distribution farther North . 
Our results represent an encouraging message for biodivers-
ity conservation . We show that PAs play an important role in 
mitigating impacts of climate change on biodiversity, provid-
ing strongholds for species persistence in the short term . 
Thereby PAs allow some time for wider protection efforts to 
start yielding positive effects .

P08.117
Comparison of foraging and nesting guild diversity in 
bird communities along various road types and trails at 
Black Rock Forest, Hudson Highlands, New York

Terryanne Maenza-Gmelch
Dept of Environmental Science, Barnard College, Columbia University, 
NY, NY, USA

Black Rock Forest and the surrounding preserves in the Hud-
son Highlands of New York were designated as an Important 
Bird Area (IBA) by Audubon New York in 2016 . We are inter-
ested in understanding the impacts of various road types 
and trails on foraging and nesting guild diversity in order to 
inform land-use decisions in and near this IBA for bird con-
servation purposes . Three sites were targeted for this study: 
forest near paved road, dirt road and trail . All three sites were 
similar except for their location in relation to the road type . 
Five points were randomly established at each site . Each 
point was visited several times during the period spanning 
May 18, 2015 to June 30, 2015, totaling 30 minutes at each 
point . In total there were 692 detections of 57 bird species in 
this survey . Measures of foraging and nesting guild divers-
ity using the Shannon Diversity Index were not significantly 
different between paved road, dirt road and trail (with 1 .215, 
1 .329 and 1 .209 for foraging guild diversity, respectively and 
1 .377, 1 .298 and 1 .308 for nesting guild diversity, respectively 
and 176, 312, 204 bird detections, respectively) . All p values 
were > 0 .1 . In addition, ground nesters and ground foragers 
were equally present along the three different road/trail 
types, which was unexpected . Since Black Rock Forest exists 
in a landscape matrix that is heavily forested in general, it is 
not surprising that measurements near roads and trails may 
not differ significantly . More sample sites will be added next 
season .

P08.118
Status and diversity of water birds in selected wetlands 
of Uttarakhand (Western Himalayas), India

Ashish K . Arya1, Dinesh Bhatt1, Vikas Saini2

1. Gurukula Kangri Vishwavidyalaya, Haridwar, UK, India, 2. Swami 
Vivekanand College of Education, Roorkee, UK, India

A number of wetlands of Uttarakhand (Western Himalayas) 
are of great importance as staging and wintering areas for 
a wide variety of waterfowl . In order to know the status of 
a particular species at the global level, monitoring of the 
population distribution of that species at the regional level 
is important . In this context, an attempt has been made in 
this paper to understand the present status of the migratory 
water birds of Uttarakhand state (28˚43´ to 31˚28´ N, 77˚34´ 
to 81˚03´ E), Western Himalayas, India by compiling informa-
tion from studies based on fieldwork conducted by the au-
thors at various sites, the published literature, and technical 
reports of other ornithologists about migratory birds . The 
current counts of migratory/water-dependent bird species of 
some important sites such as Corbett landscape, Bheemgoda 
barrage (including Ganga valley), and Asan Conservation Re-
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serve are 150, 70 and 91, respectively . Two migratory species 
such as Bear Pochard and Eastern Imperial Eagle, which have 
been categorized as endangered, were found in the Uttara-
khand . Ten and eleven other species found were Globally 
Threatened and Near Threatened, respectively . In Bheem-
goda Barrage and Asan Conservation Reserve, a declining 
trend in the number and population of migratory birds has 
been observed . In Bheemgoda barrage the main reason for 
the population decline may be linked with the flood of 2010 
that caused heavy reduction in the area of green cover of 
the vegetated island . Conservation measures for migratory 
waterbirds are not adequate and further efforts are needed 
for their protection .

P08.119
Why are Ospreys Pandion haliaetus increasing in Japan?

Takayuki Sakakibara1, Masayuki Noguchi2, Chiaki Yoshii2, 
Atsuki Azuma1

1. Iwate University, Morioka, Japan, 2. Environmental Management 
and Energy Sector, CTI Engineering Co., Ltd., Saitama, Japan

 In the past, Western Ospreys Pandion haliaetus typically 
inhabited coastal areas of Japan . In recent decades, however, 
its habitat has expanded to inland areas, and its population 
is rising as well . This distribution expansion is seemingly at-
tributed to dam construction inland, increasing the number 
of broad, open water areas where Ospreys can easily hunt . 
To clarify the factors causing this expansion, from June 
to August during the 2017 breeding season we collected 
dietary information using a CCD camera system at 2 Osprey 
nests, one at Sijyuusita Dam, a dam lake site, and the other 
at Kitakami River, a river site in Iwate Prefecture . From the 
digital images collected, we estimated species, size, weight 
and calories of the fishes delivered to the nests . The major-
ity of prey deliveries identified in the dam site nest were 
Largemouth Bass Micropterus salmoides, an alien species, and 
Japanese Crucian Carp Carassius cuvieri, a domestic exotic 
species . More than 70% of the fish delivered to the dam site 
nest were over 30cm in size . Additionally, among all the fish 
delivered to both nests, Largemouth Bass accounted for 
the highest percentage in calories as well, suggesting that 
Ospreys of the study sites largely depend on alien species in-
habiting the dam lake . Bass and Crucian Carp are frequently 
observed in numerous domestic inland dam sites in Japan . 
Thus, we see that this combination of bass and dam lakes—
i .e . bass breeding in dam lakes—might be the key factor 
contributing to the distribution expansion of Ospreys .

P08.120
Urban wildlife restoration in Guangzhou City, China

Chunlan Zhang, Huijian Hu, Yongjun Feng, Li Yuan
Guangdong Institute of Applied Biological Resources, Guangzhou, 
China

With the increasing demand for urban environmental qual-
ity, urban ecosystem restoration has become a hot topic 
in China, otherwise little attention is paid to biodiversity 

restoration especially wildlife restoration . From 2009 to 2015, 
we constructed 5 restoration sites in the central urban district 
of GuangZhou City, China . By comparing the wildlife resour-
ces of the project area with its surroundings and the historic 
state, we determined the restoration target species and 
their restoration strategy . Then based on the target species 
habitat requirements, we carried out various measures such 
as layout design of restoration, rational allocation of vegeta-
tion, proper habitat construction and reduction of human 
disturbances . Among those 5 sites, Wanzuitou wetland park 
and Haizhu lake park were regarded as perfect examples . At 
Wanzuitou, bird species richness has increased from less than 
30 to nearly 70, and attracted nearly 500 herons, lots of ducks 
and shorebirds . At Haizhu lake site, bird species richness has 
increased from 40 to nearly 133, and our restoration work at 
the site was listed as the classic case of the national wetland 
park construction . These examples indicated that our work 
had good results in increasing local biodiversity and main-
taining ecosystem function .

P08.121
Long-term consequences of genetic rescue in two 
bottlenecked populations of the South Island robin 
(Petroica australis)

Archie MacFarlane1, Nyil Khwaja1, Helen Taylor2, Bart 
Kempenaers3, James V . Briskie1

1. University of Canterbury, Christchurch, New Zealand, 2. University of 
Otago, Dunedin, New Zealand, 3. Max Planck Institute for Ornithology, 
Seewiesen, Germany

Anthropogenic activities have led to large declines in New 
Zealand’s bird species, leaving many with limited genetic 
diversity and exhibiting signs of inbreeding depression . This 
is problematic as few outbred populations survive to use 
as donors for genetic rescue . Using only inbred donors, we 
investigated the long-term effects of a reciprocal transloca-
tion between two isolated and inbred island populations of 
South Island robin (Petroica australis) undertaken in 2008 . 
Within a generation, genetic rescue significantly increased 
heterozygosity and allelic diversity and was accompanied by 
increased juvenile survival and recruitment, sperm quality, 
and immunocompetence . From 2016-18 we reassessed the 
long-term consequences of genetic rescue in both popu-
lations by collecting data on population demographics, 
individual immune system responses, and several measures 
of reproductive success . Robins continued to show strong 
immune responses . Although nesting success had declined, 
this may be a consequence of the high population density on 
both islands . We conclude that the exchange of individuals 
between two inbred bird populations successfully increased 
genetic variation and a variety of fitness traits in the resulting 
hybrid offspring, and a positive effect on immunocompe-
tence was maintained even after a 10-year period . The results 
of this experiment highlight the value of using inbred popu-
lations of endangered species as donors to increase popula-
tion viability when outbred donors are not available .
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P08.122
Over-winter movement patterns of the endangered Red 
Knot (Calidris canutus rufa) at Bahia Lomas, Chile

Stuart A . Mackenzie1, Zoe Crysler1, Peter Davidson1, Amanda 
Dey2, Carmen Espoz3, Stephanie Feigin4, Gabriela Garrido5, 
Paul A . Smith7, Lawrence J . Niles6

1. Bird Studies Canada, Port Rowan, ON, Canada, 2. New Jersey Depart-
ment of Environmental Protection, Greenwich, NJ, USA, 3. Universidad 
Santo Tomas, Santiago, Chile, 4. Conserve Wildlife Foundation of New 
Jersey, Trenton, NJ, USA, 5. Centro Bahia Lomas - Centros de Investig-
acion UST, Punta Arenas, Chile, 6. Environment and Climate Change 
Canada, Ottawa, ON, Canada, 7. LJ NIles Associates LLC, Greenwich, NJ, 
USA

Bahia Lomas, Terra del Fuego, Chile is one of the most 
important wintering locations for the endangered Red Knot 
(Calidris canutus rufa), and another species of concern, the 
Hudsonian Godwit (Limosa hemastica), for both of which we 
lack basic information about winter ecology and behaviour . 
In January 2018, we outfitted 79 knots and 7 godwit with 
radio transmitters, and used five automated radio telem-
etry stations strategically positioned around Bahia Lomas 
to measure movement patterns and habitat use . Knots and 
godwits were monitored for an average of 41 .5 and 58 days 
resulting in 886,939 and 157,687 detections, respectively . 
Knots travelled a minimum of 5 km, and up to 57 km per day 
as they moved between roost and foraging sites . Roosting 
and movement patterns appear to be driven largely by daily 
and seasonal tide cycles . The amount of time individuals 
spent at the primary roosting/capture site also declined as 
the season progressed suggesting seasonal shifts in habi-
tat use, or a gradual departure of individuals from the site . 
Most birds appear to depart by mid-March . Five birds were 
detected elsewhere in the hemisphere during spring migra-
tion suggesting a minimum migration time back to North 
American staging areas (~10,000+ km) of ~15 days . These 
preliminary findings greatly increase our understanding of 
the winter ecology of these two species and improve our 
ability to predict and respond to potential environmental or 
anthropogenic threats . Further study is needed in order to 
quantify and compare the relative importance of staging and 
wintering sites across their range .

P08.123
Citizen Science for coastal wetland conservation – 
findings of 12 years of China Coastal Waterbird Census

Vivian W . Fu1, 2, Qing-quan Bai2, Yat-tung Yu1, 2, Jian-zhong 
Chen2, Zhi-hong Chen2, Jiang-tian Dong2, Wen-xiao Dong2, 
Yong-xiang Han2, Gang Lu2, Jing Li2, Yang Liu2, De-rong 
Meng2, Jonathan Martinez2, Guang-hui Ni2, Kai Shan2, Ren-jie 
Sun2, Sui-xing Tian2, Zhi-wei Xu2, Jin Yang2, Zhi-dong Yang2, 
Lin Zhang2, Ming Zhang2, Xiang-wu Zeng2

1. The Hong Kong Bird Watching Society, Hong Kong, Hong Kong, 2. 
China Coastal Waterbird Census Group, China, China

The East Asian-Australasian Flyway (EAAF) supports over 
400 waterbirds and wetland-dependent species, and has the 
highest number of globally threatened species among all 

flyways in the world . China lies at the heart of the EAAF, and 
its rich coastal wetlands, in particular, the extensive mud-
flats around the Yellow Sea, are vital to sustain populations 
of many threatened and migratory waterbirds . The China 
Coastal Waterbird Census Group was established in 2005 
by a group of keen birdwatchers . Waterbirds were surveyed 
synchronously at fixed routes once every month at 14 sites 
along the coast of China, and 18 other sites were irregu-
larly surveyed . We analyzed data between 2005 and 2016 . 
We have identified a list of over 150 species and indicated 
important sites supporting at least one species for which the 
number met the 1% threshold of population of the Ramsar 
criterion . Volunteers helped to monitor globally threatened 
species, such as Spoon-billed Sandpiper Calidris pygmeus, 
Chinese Crested Tern Sterna bernsteini, Siberian Crane Grus 
leucogeranus, Black-faced Spoonbill Platalea minor, and Spot-
ted Greenshank Tringa guttifer. The survey data helped to fill 
gaps of information about waterbirds along China’s coast . 
This is the largest scale of coastal waterbird monitoring in 
terms of geographic range and continuous time scale, and 
it provides insights into the current and recent situation of 
waterbirds in China in the past decade as well as identifying 
critical sites for conservation of threatened species . We show 
that data collected by citizen science can be useful for sci-
ence and conservation measures . 

P08.124
Effectiveness of MPAs in Seabird Conservation: A case 
study of the challenges and opportunities at the Scott 
Islands, BC, Canada

Sabine Jessen2, Ross Jameson1

1. CPAWS-BC, Vancouver, BC, Canada, 2. CPAWS/SFU, Vancouver, BC, 
Canada

The Scott Islands and surrounding marine environment off 
Canada’s Pacific coast are a particularly important breeding 
ground for seabirds in BC and are internationally recognized 
as an Important Bird Area . Considerable economic activity, 
including commercial and recreational fishing, and shipping 
also occur in this area . These human uses can have significant 
impacts on marine birds including: disturbance and habitat 
fragmentation by vessel traffic, entanglement and bycatch 
in fishing gear, and a reduction in prey access and availabilty . 
Marine Protected Areas (MPAs) can be an effective way to 
address conflicts between human activities and seabird con-
servation . By managing human uses in critical areas, MPAs 
can create protected spaces for seabirds to flourish . However, 
the success of MPAs in conserving seabirds is dependent on 
the accurate identification of critical areas and the enact-
ment of effective restrictions on harmful human activities . 
The Scott Islands marine National Wildlife Area (mNWA) 
highlights the ways in which MPAs can protect marine birds 
as well as the challenges to achieving effective protection . 
Establishment of the Scott Islands mNWA has been compli-
cated by the numerous activities that occur in the region . 
Effective protection of the Scott Islands marine environment 
will require significant restrictions on fishing, and shipping 



27th International Ornithological Congress, Vancouver, 2018 Poster Abstracts

318

- above and beyond what is currently in place – to fully ad-
dress the threats to seabirds in this region . CPAWS will iden-
tify the lessons learned from work to design an effective MPA 
at the Scott Islands, and the challenges and opportunities of 
MPAs as an effective conservation measure for seabirds .

P08.125
The Migratory Shorebird Project: connecting 
communities of the Americas through research for 
conservation

Matthew E . Reiter1, Catherine M . Hickey1, Diana Eusse2, 
Richard Johnston3, Eduardo Palacios4, Rob Clay5, David 
Bradley6, James Chu7

1. Point Blue Conservation Science, Petaluma, CA, USA, 2. Asociación 
CALIDRIS, Cali, Colombia, 3. Simon Fraser University, Burnaby, BC, Can-
ada, 4. Centro de Investigación Científica y de Educación Superior de 
Ensenada, Ensenanda, BCN, Mexico, 5. Western Hemisphere Shorebird 
Reserve Network Executive Office, Manomet, MA, USA, 6. Bird Studies 
Canada, Vancouver, BC, Canada, 7. U.S. Forest Service International 
Programs, Washington, DC, USA

Populations of shorebirds are declining but the causes 
of these changes are not well understood . The Migratory 
Shorebird Project (MSP), initiated in 2012, is a broad-scale 
collaborative research and monitoring program of shorebirds 
along the Pacific Coast of the Americas . We are currently 
working with over 50 organizational partners and 500 vol-
unteers in 12 countries to collect standardized data annually 
on 1 .5 million shorebirds representing 44 species, as well as 
tracking the condition of their wetland habitat at over 2000 
locations . All MSP data are entered through an online portal 
and made openly available for analysis and decision-making 
through online data summary applications . We work with lo-
cal, regional, national and international stakeholders to apply 
the data to guide conservation and management decisions . 
Migratory Shorebird Project data have been used to: desig-
nate new Western Hemisphere Shorebird Reserve Network 
sites in Nicaragua and Mexico; evaluate the health of the 
San Francisco Bay estuary; guide resource management in 
National Park Sanquianga in Colombia; and reduce human 
disturbance in protected areas of Mexico and Peru . With the 
increasing pace of environmental change, rapid transfer of 
shorebird and environmental data is essential for an effective 
conservation response . By working collaboratively, from local 
to hemispheric scales, MSP is growing and strengthening the 
research, management, and human connections essential for 
making smart conservation decisions along our shorelines 
for decades to come .

P08.126
Bird mortalities in open-topped pipes

Mary Whitfield1, Sean P . Rowe1, Michelle D . Harris2

1. Southern Sierra Research Station, Weldon, CA, USA, 2. Department of 
Wildlife, Humboldt State University,, Arcata, CA, USA

Hollow metal and plastic (PVC) pipes and posts are found 
throughout the world and serve a variety of purposes . 
Wildlife (birds, reptiles, small mammals) mortalities, including 

species of conservation concern, have been documented in 
mine claim marker posts (Brattstrom 1995, Lahontan and Red 
Rock Audubon Societies 2009) which resulted in a Nevada 
law that called for the removal of all PVC mine claim markers 
across the state (American Bird Conservancy 2011) . However, 
wildlife mortalities in pipes (death pipes) are not limited 
to uncapped mine claim marker posts . In 2009, we found a 
fallen irrigation stand pipe which contained the remains of 
over 200 dead birds . Since then we have documented a large 
number of open-topped pipes with dead birds . At least 45 
species of birds along with several other vertebrate species 
have been found dead in pipes . We will give examples of 
numerous uses of open-top pipes and will present informa-
tion on solutions to prevent this problem . 

P08.128
Ecological traps and the role of buffer edges in 
population declines of Olive-sided Flycatchers

Delaney R . Brooks, Joseph J . Nocera
University of New Brunswick, Fredericton, NB, Canada

Riparian ecosystems are protected from adjacent anthropo-
genic land use by maintaining unharvested buffer zones 
around them . Appropriate buffer width is essential to pre-
serve biodiversity; a too narrow buffer may act as an eco-
logical trap . An ecological trap is a territory that is assessed 
by an individual as high quality but is actually of low quality, 
creating a population sink . Olive-sided Flycatchers (Contopus 
cooperi) have demonstrated a proclivity for ecological traps, 
which may be correlated to their rapid population decline 
over the past 60 years . Olive-sided Flycatchers use tall snags 
in forest openings for foraging and defending territory . Buf-
fer zone edges may provide more suitable trees for perch-
ing and nesting, similar to edges of harvested sites . In New 
Brunswick (NB), forestry operations must maintain ≥30m 
buffers around waterbodies . We will examine the degree 
to which a 30m buffer zone creates an ecological trap for 
Olive-sided Flycatchers in NB . To do this, we will compare 
diet and nest success of individuals in prescribed buffers to 
those in natural patches . Blood samples will allow us to infer 
nest success and diet quality of male and female Olive-sided 
Flycatchers . We predict younger, inexperienced males will 
be more prone to ecological traps while older and more 
experienced males will hold territory in high quality habitat . 
Thus, we can estimate the role of buffer edges on Olive-sided 
Flycatchers . 

P08.133
A private sector initiative to conserve endangered water-
birds in the peat swamps of Eastern Sumatra

Prayitno Goenarto1, Muhammad Iqbal1, Jeffrey Sayers2, Agni 
K . Boedhihartono2

1. Riau Ecosystem Restoration, Pangkalan Kerinci, Indonesia, 2. Univer-
sity of British Columbia, Vancouver, BC, Canada

Wetlands are amongst the world’s most endangered bird 
habitats . In the past 2-3 decades the peat swamp forests of 
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Riau province in Indonesia have dramatically declined due 
to logging, conversion to fiber plantations and oil palm, 
and encroachment by landless farmers from other parts of 
Indonesia . Riau Ecosystem Restoration is the 130,000 ha core 
of a 220,000 ha area of peat swamp High Conservation Value 
Forest managed by Asia Pacific Resources International Ltd 
on the Kampar peninsula . These forests complement 45,000 
ha of government managed protected areas on the penin-
sula . In 2004, BirdLife International designated the Kampar 
peninsula as an important bird area because of the presence 
of globally threatened and biome restricted species . One 
Endangered species that has suffered dramatic declines is 
the White-winged duck (Asarcornis scutulata) . This species 
inhabits the slow-flowing lowland rivers of Eastern Sumatra 
and its habitat includes lowland peat swamp forests . Surpris-
ingly the species is frequently observed using canals within 
Acacia crassicarpa plantations . The need to provide effective 
protection and management to at least some core areas is 
essential if water bird populations are to be re-established . 
Field stations and patrol systems are now being developed to 
protect the restoration concessions and facilities for research 
will be available . Over 300 bird species have been recorded 
on the Kampar peninsula and more species are being re-
corded now that active biodiversity assessments and forest 
management is occurring .

P08.134
Are ocean conditions and plastic debris resulting in a 
‘double whammy’ for marine birds?

Mark C . Drever1, Jennifer Provencher3, Patrick D . O’Hara2, 
Laurie Wilson1, Victoria Bowes4, Carita M . Bergman5

1. Environment and Climate Change Canada, Delta, BC, Canada, 2. 
Environment and Climate Change Canada, Sidney, BC, Canada, 3. 
Acadia University, Wolfville, NS, Canada, 4. British Columbia Ministry 
of Agriculture, Abbotsford, BC, Canada, 5. Gwaii Haanas National Park 
Reserve, Skidegate, BC, Canada

We report a mortality event of nine Red Phalaropes (Phalaro-
pus fulicarius) that occurred from October to November 2016 
on the north coast of British Columbia, Canada . All individ-
uals were approximately 50% of normal body weight . The 
guts of all carcasses contained ingested plastics . Distribution 
modelling from pelagic bird surveys (1990-2010) indicated 
that Red Phalaropes are not typically found in the study area 
during fall months . We reviewed eBird records since 1980, 
and found that phalaropes are observed closer to shore dur-
ing periods associated with El Niño events . Ocean conditions 
during fall 2016 were unusually warm due to a marine heat-
wave . These results suggest that marine conditions induced 
a distribution shift of Red Phalaropes closer to shore, where 
plastic debris occurs in higher concentrations, and phala-
ropes fed on plastic debris while in a weakened state . The 
cumulative effects of ingested plastics and oceanographic 
conditions studied in surface feeding marine birds .

P08.135
Importance of patch-specific data in assessing the risk of 
extinction of a federally endangered raptor

Jacquelyn D . Evans, Katherine R . Shlepr, Tasso C . Cocoves, 
Dale E . Gawlik
Florida Atlantic University, Boca Raton, FL, USA

The Everglade Snail Kite (Rostrhamus sociabilis plumbeus) 
lives year-round in a dynamic patchwork of wetlands in south 
Florida, USA, where it feeds predominantly on Apple Snails 
(Pomacea spp.) . Despite decades of intensive species and 
ecosystem recovery efforts, the Snail Kite remains Endan-
gered, although its population size has recently started to 
increase concomitant with an invasion by the non-native 
apple snail, Pomacea maculata . Our study tested the hypoth-
esis that the proliferation of P. maculata is contributing to 
a recovery of the kite population . We conducted a popula-
tion viability analysis (PVA) for the entire population and for 
two sub-populations both before and after the invasion of 
P. maculata . Though the probability of extinction within 50 
years remained at zero in all of our models, the projected 
growth rate of the whole population was slightly lower in 
the invasion era (r= 0 .001) compared to the pre-invasion era 
(r=0 .039) . This suggests that P. maculata alone cannot sustain 
the recovery of the Everglade Snail Kite . However, the sub-
population PVAs showed that the growth rate of Snail Kite 
sub-populations is most positive in the northern wetlands 
where P. maculata is most abundant, suggesting that condi-
tions in the southern sub-population “sink” is severe enough 
to mask positive effects of the new prey in the statewide an-
alysis . We illustrate how the scale of analysis, even in a small, 
wide-ranging, oft-dispersing species, may have important 
consequences for endangered species management .

P09: Evolution

P09.001
Variable reproductive isolation among multiple Red-
breasted and Red-naped sapsucker hybrid zones

Libby Natola, Darren Irwin
University of British Columbia, Vancouver, BC, Canada

Reproductive isolation is the key force driving species diver-
gence and evolution, and it is often assumed to be consistent 
among two species . However, there is some evidence that 
rates of hybridization, and therefore the degree of reproduct-
ive isolation, are sometimes variable among replicate hybrid 
zones . Red-breasted and Red-naped sapsuckers hybridize 
along multiple long zones of geographical overlap . One zone 
in central British Columbia is 65 km wide, another in Califor-
nia and Oregon is only 20 km wide, and a historical account 
from a third zone in southern British Columbia indicates little 
hybridization at all, suggesting reproductive isolation be-
tween these species is geographically variable . Such variabil-
ity is likely caused by species-wide inconsistencies in either 
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premating barriers preventing hybridization, or postmating 
barriers suppressing hybrid fitness . We address the hypoth-
eses that variation in reproductive isolation is influenced 
by 1) differences in plumage and assortative mating, and 2) 
habitat differences between the three hybrid zones .

P09.002
Evolution of parental activity at the nest is shaped by the 
risk of nest predation and ambient temperature across 
bird species

Beata Matysioková, Vladimír Remeš
Palacky University, Olomouc, Czech Republic

Incubation is an important component of parental care in 
birds and species differ widely in their incubation rhythm 
(the length and frequency of incubation and foraging bouts) . 
In this comparative study we focused on factors responsible 
for those differences . As hypothesized by A . Skutch, in-
creased parental activity at the nest increases the risk of nest 
depredation . High risk of nest depredation should therefore 
lead to the evolution of lower frequency of parental activity 
at the nest . Thus we expected to find a negative relationship 
between frequency of nest visits and the risk of nest dep-
redation . Using a large dataset of 256 species of songbirds 
breeding worldwide we found that the frequency of nest 
visits decreased as the risk of nest depredation increased . We 
also found that foraging bouts were longer in species experi-
encing warmer ambient temperatures during incubation and 
those with domed nests . Incubation bouts were longer and 
frequency of nest visits lower in species with higher body 
mass . Our results support the view that evolution favors 
lower frequency of nests visits in species under higher risk of 
nest depredation and demonstrate the importance of other 
factors (ambient temperature, nest type and body mass) in 
shaping the evolution of incubation rhythm in birds .

P09.003
Macroevolutionary consequences of specialization

Meaghan Conway, Brian J . Olsen
University of Maine, Orono, ME, USA

Biodiversity varies across space and among taxonomic 
groups . Understanding drivers behind modern biodiversity 
requires determining how species characteristics influence 
macroevolutionary processes . A taxon’s degree of special-
ization and its range size are two characteristics thought 
to influence rates of speciation, extinction, and dispersal . 
However, the mechanisms through which specialization 
and range size influence these processes make contrary 
predictions . For instance, while specialization can increase 
extinction risk, it is also associated with species radiations . 
Lineages that can evolve specialized morphologies allowing 
for colonization of novel niches (e .g ., bill shape in passerine 
birds) may be predisposed to radiate . However, specializa-
tion can come at a cost to dispersal ability and range size, 
both of which can increase extinction risk . Yet, more species 
have restricted ranges, suggesting such characteristics may 

increase biodiversity at higher taxonomic scales . Range size 
itself also makes contradictory predictions for diversification . 
Large ranges can increase ecological opportunity, decrease 
gene flow among populations, and increase intra-specific 
divergence through drift and selection . Alternatively, large-
range species may be more vagile, thus slowing rates of 
population differentiation . We investigate the influence of 
specialization and range size on diversification rates within 
the superfamily Emberizoidea . We use bill morphology to 
infer a continuous index of specialization using morphologic-
al originality and uniqueness . We estimate the association of 
specialization and range size with speciation rates estimated 
in BAMM (Bayesian Analysis of Macroevolutionary Mixtures) 
using a time-calibrated tree from a published phylogeny . This 
information will increase our understanding of factors that 
contribute to regional and global diversity patterns .

P09.004
Geographical variations of bird call as a cause of 
premating isolation

Shingo Uemura1, Masaoki Takagi2

1. Hokkaido University, Graduate School of Sciences, Sapporo, Japan, 2. 
Hokkaido University, Faculty of Science, Sapporo, Japan

Different quality and quantity of available resources among 
habitats cause ecological speciation . The acoustic environ-
ment is one resource that can be divided by frequency . 
We aim to reveal the role of the acoustic environment in 
speciation . In bird species that acquire their call extrinsic-
ally, there are many examples in which the characteristics 
of call frequencies have diverged according to the acoustic 
environment, such as the amplitude of environmental noise 
and sound attenuation, even among adjacent regions . In this 
study, we targeted Ruddy Kingfisher (Halcyon coromanda) 
that do not learn their calls . Adapting their call frequency to 
the acoustic environment may cause isolation among popu-
lations and eventually cause speciation in these birds . We 
investigated differences in the characteristics of Ruddy King-
fisher’s innate calls among three populations in the Ryukyu 
Archipelago, southern Japan . We assume that their innate 
calls reflect their genetic structures . We confirmed that the 
maximum frequency of calls differs among populations . Max-
imum frequency of calls in the Miyakojima population was 
lower than other populations . Environment noise was largest 
in Miyakojima, which is the southernmost island in our study . 
These results were concordant with the hypothesis that birds 
are restricted to sing at lower frequency in lower latitude 
due to acoustic constraint . In addition, playback experiments 
showed that individuals in Miyakojima recognize the differ-
ence of calls among populations and reacted strongly only 
to the calls from their own population . The difference in 
responses to calls suggests the existence of pre-reproductive 
isolation by assortative mating .



Poster Abstracts 27th International Ornithological Congress, Vancouver, 2018

321

P09.005
Demography and selection interact to shape evolution of 
the Common Starling (Sturnus vulgaris)

Natalie R . Hofmeister
Cornell University, Ithaca, NY, USA

Few birds are as successful as the Common Starling (Sturnus 
vulgaris) in colonizing nearly every continent . North Amer-
ican starlings have grown from an introduced population of 
160 individuals in 1890-1 to currently 200 million starlings . 
This rapid population growth could reflect a stochastic 
demographic shift, an adaptive response to a novel environ-
ment, or a combination of demography and selective pres-
sures . Here, I use continent- and genome-wide sampling to 
disentangle intrinsic demographic factors (e .g ., population 
size) from external selective agents (e .g ., resource availability) 
in the North American introduction of the Common Starling . 
As expected under a history of rapid expansion from a small 
source population, I find very low levels of overall genetic dif-
ferentiation and negligible population structure across North 
America . Considerable gene flow in the panmictic North 
American population allows me to identify targets of selec-
tion, some of which may indicate shared candidate genes for 
traits that aid in population growth . In contrast, introduced 
starlings in Australia with a similar introduction history show 
evidence of population structure and natural selection at the 
range edge . The complex history of starling evolution across 
continents supports the hypothesis that demographic and 
selective forces interact to influence this species’ colonization 
success and subsequent local adaptation . This work builds 
genomic resources to test hypotheses to explain why the 
Common Starling continues to decline in its native range 
even as the starling spreads in nearly every other continent .

P09.007
Direct and indirect effects of Brown-headed Cowbird 
(Molothrus ater) brood parasitism on the growth and 
development of grassland songbirds

Sarah Winnicki, Alice Boyle
Kansas State University, Manhattan, OH, USA

Patterns of animal growth and development vary widely and 
drivers of variation are often unclear . Differences in altricial 
bird nestling development have been linked to differences 
in food availability and predation risk, but current models of 
development largely ignore the cost of brood parasitism . We 
hypothesize that costly Brown-headed Cowbird (Molothrus 
ater) brood parasitism plays a role in the evolution of host 
nestling growth and development strategies through direct 
competition and by mediating the effect(s) of provisioning 
and/or predation . At the Konza Prairie LTER site in Northeast 
Kansas (USA), we located and monitored 80 nestling-stage 
nests of three grassland-obligate songbirds that are known 
cowbird hosts: Grasshopper Sparrows (Ammodramus savan-
narum), Dickcissels (Spiza americana) and Eastern Meadow-
larks (Sturnella magna) . We measured the growth of the nest-
lings’ (N=159) tarsi, wings, mass, bill, and feathers every other 

day . Using cryptic nest cameras, we quantified predation risk 
and parental provisioning rates . Nestling growth rates varied 
widely between and within species, with some nestlings 
growing as much as 50% faster than the same species in 
nearby nests . The effects of cowbird parasitism vary between 
species, and parasitism has varying implications for fledgling 
survival . We plan to track fledglings to quantify the effect(s) 
of this variation on fledgling movements and survival .

P09.008
Genomic divergence of Pacific and Winter Wrens

Else K . Mikkelsen, Darren E . Irwin
University of British Columbia, Vancouver, BC, Canada

Contact zones between recently-diverged taxa provide 
unique opportunities to glimpse the process of speciation 
at different stages . The Pacific Wren (Troglodytes pacificus) 
of Western North America and the Winter Wren (Troglodytes 
hiemalis) of Eastern North America are two cryptic songbird 
species which diverged before the Pleistocene glaciation . 
The ranges of these two species come into contact in Tum-
bler Ridge, British Columbia, where a previous study used 
mitochondrial sequences and 90 nuclear markers to demon-
strate that the two species remain distinct in sympatry . This 
study examines the system in finer detail to assess evidence 
for differentiation, hybridization, and introgression across the 
genomes of the two species . Genotyping-by-sequencing was 
used to generate a dataset of over 250,000 single nucleotide 
polymorphism markers distributed across the genome . In a 
set of 75 individuals from allopatry and sympatry, two first-
generation hybrids were detected, indicating that pre-mat-
ing reproductive isolation is not yet complete between these 
taxa . Despite the presence of hybrids, only a single historical 
backcrossing event was detected, suggesting that introgres-
sion has been limited and that hybrids likely suffer reduced 
fitness, maintaining species boundaries between these two 
wrens . The lack of later-generation hybrids contrasts with 
studies of many younger North American sister species, in 
which extensive hybridization and backcrossing has occurred 
within contact zones . These wrens provide an opportun-
ity to glimpse patterns of differentiation at a later stage of 
speciation when reproductive isolation is nearly complete, 
deepening our understanding of the processes generating 
avian diversity .

P09.009
Is the ‘great speciator‘ genus Zosterops also great in 
climatic niche evolution?

Jan O . Engler1, Juliano S . Cabral2, Luc Lens1

1. Terrestrial Ecology Unit, Ghent University, Ghent, Belgium, 2. Eco-
system Modeling, Center for Computational and Theoretical Biology, 
University of Würzburg, Würzburg, Germany

Recent breakthroughs in environmental niche modeling 
(ENM) substantially improved our insights in climatic niche 
evolution . Based on the underlying assumption that closely-
related taxa occupy more similar niches (i .e . niche conserva-
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tism), ENMs allow reconstructing ancestral niches when 
integrated with phylogenetic data . While niche conservatism 
has been confirmed for many taxa and evolutionary contexts, 
numerous counter-examples exist . For instance, climatic 
niche evolution accelerates with diversification rates in birds . 
Whether climatic niches are conserved or more plastic has 
important consequences under prospected climate change . 
In particular, a high degree of climatic niche conservatism 
could limit the adaptive potential of species, resulting in 
a high extinction risk following climate warming . Here we 
studied the climatic niche evolution in the bird genus Zos-
terops (White-eyes) . The extraordinarily high diversification 
rate in Zosterops constitutes a highly appropriate model to 
study climatic niche evolution and assess sensitivity to pros-
pected climate change . To quantify climatic niche evolution 
in these ‘great speciators’ we generated the – to date – most 
comprehensive genus-wide phylogeny in terms of species 
(ca . 50% of extant species) and geographic coverage . In 
addition, we performed a systematic climate change assess-
ment for the majority (i .e . >90%) of extant Zosterops species, 
with a special emphasis on novel climate conditions at the 
upper thermal limit of the genus’ physiological tolerance . Our 
results shed light on the genus’ resilience to climate change 
given the amount of climate-related evolutionary innovation 
accumulated during the radiation .

P09.010
Using museum DNA to investigate genetic variation 
underlying a historic range expansion in Bachman’s 
Sparrow (Peucaea aestivalis)

Amie E . Settlecowski, Kathryn E . Davis, Jeremy M . Brown, 
Sabrina S . Taylor
Louisiana State University, Baton Rouge, LA, USA

Geographic distributions of animals are influenced by indi-
vidual variation in personality that can result in distinct dis-
persal behaviors . Variation in the novelty-seeking component 
of personality has been associated with genetic variation 
at dopamine receptor D4 in many organisms, especially at 
the third exon (DRD4-III) . For example, DRD4-III variation 
has been associated with human dispersal distance out of 
Africa . Furthermore, standing genetic variation underlying 
novelty-seeking may promote colonization of novel areas by 
a genetically distinct subset of native populations . However, 
just one study has examined the role of DRD4-III in avian col-
onization . We test whether variation at DRD4-III is associated 
with colonization during a northward range expansion in 
Bachman’s Sparrow (Peucaea aestivalis) at the turn of the 20th 
century that essentially doubled the accepted distribution . 
Our sampling consists of 134 historic museum specimens 
collected during the range expansion: 100 specimens from 
the accepted range and 34 specimens from the extralimital 
range, i .e . the region encompassed during range expan-
sion . We extracted DNA and collected DRD4-III sequences 
via target enrichment and next-generation sequencing . We 
evaluated DNA sequence variation in single-nucleotide poly-
morphisms and indels between colonizing and non-coloniz-

ing individuals to test the following prediction: if DRD4-III 
variation is associated with colonization during range expan-
sion, DNA sequences will differ between specimens collected 
within the accepted range and those from the extralimital 
range . An association between DRD4-III and Bachman’s Spar-
row’s colonization of the extralimital range would support a 
genetic basis to colonization, a finding relevant to invasive 
species management and in predicting responses to climate 
change .

P09.011
Rapid evolution of plumage traits in African white-eyes: a 
genomic perspective

Rauri C . Bowie1, Guinevere O . Wogan1, Ke Bi1, Graeme Oatley2, 
Martim Melo3, Gary Voelker4, Jon Fjeldså5

1. University of California, Berkeley, Berkeley, CA, USA, 2. University of 
Otago, Dunedin, New Zealand, 3. CIBIO, Universidade do Porto, Vairao, 
Portugal, 4. Texas A&M Universiry, College Station, TX, USA, 5. Univer-
sity of Copenhagen, Copenhagen, Denmark

White-eyes (Zosterops) have earned the moniker the “great 
speciators” by exhibiting among the highest rates of divers-
ification estimated for vertebrates . The rapid rate of speci-
ation among the birds of this group, and the extremely wide 
geographic distribution (Old World tropics) makes them an 
interesting group within which to investigate the processes 
underpinning speciation and adaptation . Here we make use 
of genomic data to investigate phylogenetic and phylo-
geographic divergence among African white-eye taxa . We 
demonstrate that plumage traits have evolved rapidly, with 
several examples of parallelism reflecting adaptation to local 
habitats .

P09.012
Niche evolution of Eurasian Carpodacus rosefinches

Manuel Schweizer1, Dieter T . Tietze2, Junhua Hu3, Yang Liu4

1. Naturhistorisches Museum, Bern, Switzerland, 2. Natural History 
Museum Basel, Basel, Switzerland, 3. Chengdu Institute of Biology, 
Chengdu, China, 4. School of Life Sciences, Sun Yat-sen University, 
Guangzhou, China

Environmental changes give rise to new ecological oppor-
tunities and resources which facilitate lineage diversification . 
Members of a radiated lineage normally diversify from each 
other in phenotypic traits and ecological niche, providing 
models to understand the evolutionary and ecological pro-
cesses driving bursts of speciation . The strongest evidence 
of avian radiation comes from taxa in oceanic islands . As 
probably the largest radiation across the avian tree of life, the 
Passerida radiation in Eurasia presents challenges, but also 
many research opportunities to understand the complexity 
of a large-scale continental radiation followed by coloniza-
tion . Though many phylogenetic studies of Passerida have 
accumulated, very few have assessed the patterns and deter-
minants of Passerida radiation . In this study, we investigated 
niche evolution in the continental radiation of Carpodacus 
rosefinch in Eurasia, with 19 out of 25 species geographic-
ally distributed in montane regions of the Sino-Himalayas . 
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We rigorously evaluated a series of hypotheses such as in 
situ adaptive divergence, speciation following immigration 
or allopatric diversification using phylogenetic comparative 
methods based on a multilocus time-calibrated phylogeny 
and ecological niche modeling . This study provides compre-
hensive understanding of the relative importance of evolu-
tionary and ecological processes to the rosefinch radiation 
and sheds light on the mechanisms that explain the forma-
tion of a global montane biodiversity hotspot .

P09.013
Domestication syndrome in Bengalese finches: 
predictions and measurements

Kazuo Okanoya1, 4, Yasuko Tobari2, 1, Maki Ikebuchi4, 1, Miki 
Takahasi4, Kenta Suzuki3, 4

1. The University of Tokyo, Tokyo, Japan, 2. Azabu University, Tokyo, 
Japan, 3. Nihon Institute of Medical Science, Saitama, Japan, 4. Riken 
Center for Brain Science, Wako, Japan

Bengalese finches (BF) are a domesticated form of White-
rumped munias (WRM) . The process of domestication spans 
over 250 years ever since WRMs were imported to Japan 
from China . WRM were bred for plumage color and parental 
behavior, and after about 120 years since domestication, 
plumage color became dominated by white with brown 
and black patches . We have shown that songs became more 
complex in sequence and in acoustics in BF compared with 
WRM . Our aim here is to examine whether the domestication 
syndrome applies to BF . Thus, we hypothesized that WRM are 
more fearful, more stressful, more aggressive, have a longer 
cranium, a longer beak, and a larger amygdala . Furthermore, 
we predicted brain distribution of Oxytocin homolog might 
be different between the two strains . We conducted tonic 
immobility test, corticosterone measurement, and attack 
induction test . We also measured cranium dimensions, beak 
length, and compared distributions of Oxytocin analog in the 
brain . Results indicated that WRM were indeed more fearful, 
stressful, and aggressive . However, other results on cranial 
and beak measurements, as well as volumetric comparisons, 
did not detect strain differences . The brain expression of Oxy-
tocin shows somewhat different patterns between the two 
strains . Summing up, BF and WRM were different in behav-
ioral and hormonal measures, but other measures suggested 
by domestication syndrome hypothesis were not confirmed . 
These results should be useful in testing the validity of the 
domestication syndrome hypothesis to birds . (work sup-
ported by MEXT #4903, JP17H06380)

P09.014
The evolution of postpairing male mate choice

Nan Lyu1, 4, Maria Servedio2, Huw Lloyd3, Yue-Hua Sun4

1. Beijing Normal University, Beijing, China, 2. Department of Biology, 
University of North Carolina, Chapel Hill, NC, USA, 3. Division of Biology 
and Conservation Ecology, School of Science and the Environment, 
Manchester Metropolitan University, Manchester, United Kingdom, 4. 
Institute of Zoology, Chinese Academy of Sciences, Beijing, China

An increasing number of empirical studies in animals have 
demonstrated male mate choice . However, little is known 
about the evolution of postpairing male choice, specifically 
which occurs by differential allocation of male parental care 
in response to female signals (e .g ., the blue eggs in birds) . We 
use a population genetic model to examine whether such 
postpairing male mate choice can evolve when males face a 
trade-off between parental care and extra-pair copulations 
(EPCs) . Specifically, we assume that males allocate more 
effort to providing parental care when mated to preferred 
(signaling) females, but they are then unable to allocate addi-
tional effort to seek EPCs . We find that both male preference 
and female signaling can evolve in this situation, under cer-
tain conditions . First, this evolution requires a relatively large 
difference in parental investment between males mated to 
preferred versus nonpreferred females . Second, whether 
male choice and female signaling alleles become fixed in a 
population versus cycle in their frequencies depends on the 
additional fecundity benefits from EPCs that are gained by 
choosy males . Third, less costly female signals enable both 
signaling and choice alleles to evolve under more relaxed 
conditions . Our results also provide a new insight into the 
evolution of sexual conflict over parental care .

P09.015
A theory of trophic specialization within Neotropical 
insectivorous bird communities

Thomas W . Sherry1, Cody Kent1, Natalie Sánchez2, Cagan H . 
Sekercioglu3

1. Tulane University, New Orleans, LA, USA, 2. University of Alberta, 
Edmonton, AB, Canada, 3. University of Utah, Salt Lake City, UT, USA

Why are so many tropical birds evolutionarily specialized, 
and why do we care? South American avian adaptive radia-
tions are extraordinary, starting in the Paleogene . Insectiv-
orous bird species richness and clade diversity also peak 
globally in the Neotropics, particularly in lowland equatorial 
rainforests . These forests exhibit relatively little seasonality, 
favoring populations close to carrying capacity (Ashmole’s 
hypothesis) . Neotropical arthropod anti-predator adapta-
tions are also dramatic and frequent, implicating ancient, 
pervasive predator-prey arms races . These facts and infer-
ences suggest that Neotropical rainforest insectivores inhabit 
an “arthropod desert” . Effective food scarcity in species-rich 
avian communities makes competition within local commun-
ities intense and diffuse, necessitating each species compete 
simultaneously with dozens of other species to coexist . This 
in turn favors specialization evolutionarily by habitat, sub-
strate (like aerial leaf litter), food concentrations (like army 
ant swarms), and prey taxa . Some surprising deductions fol-
low: (1) Tropical insectivores don’t compete with one another 
directly, but rather adapt to particular prey and substrates, 
i .e ., don’t “partition” resources . (2) Coexistence via diffuse 
competition in species-rich communities is constrained 
as much evolutionarily as ecologically, and thus (3) such 
competition among specialists is unlikely to be detectable 
experimentally . (4) Feeding niches are not intrinsic features 
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of an environment, but rather the consequence of time, area, 
competitor diversity, and co-evolution—i .e ., history—unique 
to geographical regions, even within biomes . These consider-
ations represent an effort to integrate interspecific competi-
tion with evolutionary theory, and to re-evaluate aspects of 
community structure and avian conservation accordingly .

P09.016
Effect of multiple selective factors in vocal evolution

Natalia C . Garcia1, Ramiro S . Arrieta2, Cecilia Kopuchian3, 
Pablo L . Tubaro4, Jeffrey Podos5

1. Cornell Lab of Ornithology, Ithaca, NY, USA, 2. Biología de Aves— 
IADIZA, CONICET, Mendoza, Argentina, 3. Centro de Ecología Aplicada 
del Litoral (CECOAL - CONICET), Corrientes, Argentina, 4. División Ornit-
ología, Museo Argentino de Ciencias Naturales (MACN - CONICET), 
Buenos Aires, Argentina, 5. Department of Biology, Graduate Program 
in Organismic & Evolutionary Biology, University of Massachusetts, 
Amherst, MA, USA

Characters can be subject to multiple and sometimes op-
posing selective forces . The trilled songs of many songbird 
species show a negative correlation between note rates and 
frequency bandwidth due to a motor constraint . The devia-
tion from an upper-bound regression of these variables 
can provide a good estimator of ‘vocal performance’ . Yet, 
trilled songs can also be adapted to limit sound degrada-
tion through divergence in note rates in open or closed 
habitats . We studied the potential interaction of these two 
selective forces in a population of Rufous-collared sparrows 
(Zonotrichia capensis) using recordings from 2010/2011 . We 
had previously found that trills of Rufous-collared spar-
rows from closed habitats have lower note rates, consistent 
with an acoustic adaptation hypothesis . Here, we show that 
trilled songs from both habitats express a significant nega-
tive upper-bound regression of frequency bandwidth on trill 
rate, implying that this species’ trills are performance-limited . 
Closed-habitat trills also have higher frequency bandwidth, 
perhaps in compensation for diminished note rates . In fact, 
vocal deviation is significantly lower in closed habitats than 
in open habitats . We propose that the effect of habitat type 
as a selective force is stronger than is selection for high per-
formance songs, and/or that the constraints on minimum/
maximum frequency production limits individuals from open 
habitats in their overall vocal performance, as compared to 
birds from closed habitats . 

P09.017
MHC-based mate choice in a nocturnal monogamous bird

Akira Sawada1, Haruko Ando2, Masaoki Takagi1

1. Department of Natural History Science, Graduate School of Science, 
Hokkaido University, Sapporo, Japan, 2. Center for Environmental 
Biology and Ecosystem Studies, National Institute for Environmental 
Studies, Tsukuba, Japan

Research on MHC-based mate choice has detected various 
patterns of choice in birds . Based on a suggestion that these 
varying patterns may reflect real ecological differences, we 
predict the existence of MHC-based mate choice in a noc-

turnal monogamous bird with a high risk of inbreeding . We 
tested this hypothesis on a subspecies of the Ryukyu scops 
owl (Otus elegans), a monogamous, nocturnal owl isolated 
on a small Pacific oceanic island . As we predicted, we found 
MHC-based mate choice in this population . Observed pairs 
exhibited higher dissimilarity in their MHC amino acid se-
quences than expected dissimilarity under random mating . 
In addition, we detected a tendency for lower dissimilarity in 
pairs with extra-pair fertilization . As no pattern of inbreed-
ing avoidance was detected, females may perform MHC-
based mate choice in order to increase pathogen resistance 
in their offspring . We also suggest that this behaviour may 
have evolved due to their nocturnal, monogamous lifestyle 
in a high-density population on a small isolated island . To 
our knowledge, this is the first evidence of MHC-based mate 
choice in a nocturnal monogamous bird species .

P10: Morphology, Ecomorphology and 
Development

P10.001
The silent flight of owls: a critical reappraisal

Chris Clark, Krista le Piane, Lori Liu
EEOB department, Riverside, CA, USA

Owls have evolved ’silent’ flight . Aeronautical engineers con-
sider owls as a proof-of-concept: silent flight of a small air-
craft is possible . Sensory neurobiologists study owl hearing 
and sound localization abilities as a model system for how 
the ear works . What these two fields have in common is an 
interest in the role of sound in owl hunting . Here we review 
three basic, unanswered questions about the silent flight 
of owls: (1) do owls fly silently for stealth, or is it to reduce 
self-masking? (2) Do the vane fringes and dorsal velvet on 
their wings suppress sound via aerodynamic mechanisms, or 
do they instead suppress sounds of feathers rubbing against 
other feathers during flight? (3) Has silent flight evolved in 
flying animals apart from owls, such as nightbirds (Caprimul-
giformes exclusive of Apodiformes)? The answers to ques-
tions (1) and (3) remain unclear, because much of the basic 
biology of how an owl hunts remains uninvestigated and un-
known . With respect to (2), we propose the feather-rubbing 
hypothesis, and point to simple evidence that suggests that 
much of the engineering literature on owl flight has focused 
exclusively on a narrow range of unlikely potential aerody-
namic mechanisms, and flight conditions that are irrelevant 
to owls . “Bio-inspiration” works best when it arises out of 
sound biology . 



Poster Abstracts 27th International Ornithological Congress, Vancouver, 2018

325

P10.002
Of petrel’s wings and beaks: an ecomorphological look at 
two sympatric relatives in Paracas, Peru

Francis van Oordt1, Jose C . Marquez4, Elisa Goya3, Fritz Hertel2

1. McGill University, Montreal, QC, Canada, 2. California State Univer-
sity, Northridge, Northridge, CA, USA, 3. Instituto del Mar del Peru, Lima, 
Peru, 4. Independent, Lima, Peru

Wing and beak morphology is strongly correlated with avian 
functional ecology . In other words, wings and beaks are 
most often key anatomical features in birds that define their 
ecological niche, that is, their survival in a particular environ-
ment . In seabirds, wing morphology varies from species 
adapted to long soaring flights to strong strokes needed 
for diving . Beaks, also occurring in several shapes and sizes, 
are the main foraging tool for most birds . Aspect ratio and 
wing loading are usually used to express wing shape and 
size, respectively . However, geometric morphometrics al-
lows comparisons of more subtle differences in shape alone, 
independent of size, that are usually undetected by aspect 
ratio or wing loading . They also allow identification of areas 
on the wing that may be important for efficient locomotion . 
Petrels, with an average wing size among seabirds, show 
several foraging and flight strategies that might be depend-
ent on wing and beak morphology . Peruvian Diving-Petrels 
(Pelecanoides garnotii) use their wings for flapping flight 
and underwater pursuit diving . Markham’s Storm-Petrels 
(Oceanodroma markhami) use gentler flapping flight to find 
food above water, and hover over the surface . Our present 
work aims to find differences in wing morphology among 
these two members of the same order that converge in the 
same areas in Central Peru . Classic metrics of wing morphol-
ogy show longer wings in storm-petrels, but longer beaks in 
diving-petrels . More subtle differences detected by geomet-
ric morphometrics will be presented .

P10.003
The relationship between wing muscle design and 
foraging ecology in seabirds

Fernanda Bribiesca Contreras, Bill Sellers, Ben Parslew
University of Manchester, Manchester, United Kingdom

Seabirds show a great diversity of wing forms and foraging 
strategies . Among them, penguins (Spheniscidae) are the 
most specialized to the aquatic environment and have 
entirely lost the ability for aerial flight, using their wings for 
underwater propulsion . Wing-propelled swimming is also 
present in aerial flyers such as alcids (Alcidae), diving petrels 
(Pelecanoididae), gannets and boobies (Sulidae), shearwaters 
(Procellariidae) and some ducks (Anatidae) . Both aerial and 
underwater propulsion must exert strong and conflictive 
selective forces on the wing anatomy . Previous works have 
investigated the relationship between wing shape and skel-
etal morphology with foraging behaviour in multiple taxa of 
seabirds, but little attention has been paid to the forelimb 
musculature . In this study we compared the wing myology 
of different species of seabirds with the aim to (1) determine 

whether muscle architecture reflects aspects of foraging 
ecology, (2) understand the role of individual muscles during 
locomotion and (3) evaluate any existing tradeoffs in species 
that undertake both aerial flight and underwater wing-pro-
pelled swimming . Muscle architecture and wing geometry 
parameters were obtained from species of seabirds with 
widely differing foraging strategies: from penguins that for-
age by wing-propelled swimming to the broad-billed prion 
(Pachyptila vittata) that feeds by hydroplaning . Complex 
patterns of variation are evident in the forelimb myology 
among the seabirds investigated, both at an anatomical and 
architectural level . We will provide numerical data of muscle 
and scaling relations to establish whether a functional signal 
exists between species with differing foraging strategy and 
will be discussed in a biomechanical context . 

P10.004
Oil droplets of Black-billed Magpie (Pica pica): the 
relationship between Black-billed Magpie’s visual ability 
and UV reflection

Eunok Lee, Yung Kun Kim
National Institute of Ecology, Seocheon, Korea

Fruit damage caused by magpies (Pica pica) is increas-
ing these days, and the damage is much greater than that 
caused by other wild animals . We hypothesize that mag-
pies recognize UV reflectance from ripened fruit and feed 
on them . Then we investigated the relationship between 
magpies’ visual ability, based on oil droplets of magpie retina, 
and the UV reflectance of ripened fruits, to minimize damage 
to fruits (pears, apples, grapes, blueberries and persimmons) 
by magpies . We collected adult magpies from Seocheon 
County (permission no . 2015-4) and removed their eyeballs, 
following Guide for the Care and Use of Laboratory Animals, 
to investigate the magpie’s retina . Five types of oil droplets 
(red, orange, yellow-greenish, clear and transparent) and UV 
passed oil droplet (transparent) were found to exist in mag-
pie retina (n=6) . We measured reflection from the surfaces 
of five fruits on the basis of whether they had bloom on the 
surface . The reflection of visible wavelength and UV was 
28%~64% and 3%~35% with bloomed surface, respectively . 
However, it was 0~34% and 0~1% with removed surface . The 
reflection was higher in bloomed fruit surfaces than removed 
bloom surfaces in both UV and visible wavelengths . The peak 
in the UV and visible wavelengths was 0% in all removed sur-
faces . These five fruits occupied a large portion of agriculture 
damage by birds, in particular in Korea . Therefore, this study 
suggests that to minimize damage to fruits, it will be helpful 
to prevent fruit damage by controlling magpies’ visual ability .
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P10.005
Offspring growth and incubation temperature

Robert J . Martin1, 3, Tanya T . Shoot1, 3, Sophie C . Edwards2, 
Susan D . Healy2, David F . Sherry1, 3

1. Western University, London, ON, Canada, 2. University of St. Andrews, 
St. Andrews, United Kingdom, 3. Advanced Facility for Avian Research, 
London, ON, Canada

Birds are required to maintain a precise nest temperature 
during their incubation period . This requirement can be diffi-
cult in climates in which temperature varies significantly over 
the course of incubation . Failure to adequately compensate 
for changes in environmental temperature during incubation 
can have many disadvantages and lead to nest failure . Failure 
to attend to these cues could also have secondary conse-
quences for the development of offspring . We investigated 
the effects of ambient temperature on the development of 
Zebra Finch (Taeniopygia guttata) chicks, by manipulating the 
temperature at which Zebra Finches reproduced and incu-
bated their eggs . Finches were paired and assigned to either 
a Hot (30˚C) or Cold (14˚C) condition reflecting the range of 
environmental temperature in the Zebra Finch natural breed-
ing range . We predicted that due to the increased physio-
logical costs associated with cold survival, the offspring born 
in the ‘Cold’ condition would have developmental disadvan-
tages . We measured mass, tarsus length and wing chord of 
chicks at 5, 10, 15 and 20 days post hatch . Preliminary results 
suggest that Cold birds were consistently heavier than Hot 
birds, though there did not appear to be differences in either 
tarsus length or wing chord . These results indicate that chick 
growth is not delayed at the Cold incubation temperature, 
but chick fat mass is increased, perhaps as a buffer against 
the energy costs of chick development at a low environment-
al temperature .

P10.006
Ecological Release and Morphology of Grenada House 
Wrens (Troglodytes aedon grenadensis)

Kimberley Wetten1, Alexandra Heathcote1, J . Roberto Sosa-
López2, Daniel Mennill3, Nicola Koper1

1. University of Manitoba, Winnipeg, MB, Canada, 2. Instituto Poli-
técnico Nacional, Oaxaca, OAX, Mexico, 3. University of Windsor, Wind-
sor, ON, Canada

House wrens (Troglodytes aedon) can be found in North, 
Central and South America, and the Lesser Antillean islands . 
Island populations provide unique ecological and environ-
mental pressures, which often include relatively low species 
richness and low predation pressure . This can lead to eco-
logical release and subsequent morphological trends . Song-
birds on islands tend towards larger bill dimensions, longer 
tarsi and shorter wings as a result of ecological release . 
To study how the morphology of Grenada House Wrens 
(Troglodytes aedon grenadensis) is impacted by local island 
conditions, we compared mainland and island subspecies of 
House Wrens using birds caught via mist-nets and museum 
specimens . We captured and banded Grenada House Wrens 

between 2015 to 2018 at various locations throughout the 
island . We measured bill dimensions, wing chord, tail length 
and tarsus length . Preliminary analysis of data suggests that 
Grenada House Wrens have significantly longer tarsi and bill 
lengths than mainland subspecies, which is consistent with 
predictions associated with ecological release on species-
depauperate islands . Grenada House Wrens also have 
significantly longer wings than mainland conspecifics . This 
was contrary to our expectations and thus may indicate that 
predation pressure is high on Grenada and long wings are 
necessary for quick escape . Grenada House Wrens had similar 
morphologies to wrens on Saint Vincent, however, they had 
significantly different morphology from other Lesser Antil-
lean island subspecies . 

P10.007
Differential dispersal ability in the birds of Madagascar

Robert D . Lauer, Sushma Reddy
Loyola University Chicago, Chicago, IL, USA

Island systems provide a unique model for researching 
dispersal ability . Madagascar provides a model system to 
investigate dispersal ability and how it relates with morphol-
ogy, ecology, and geography . This study investigates two 
questions: Do Malagasy species and their closest contin-
ental relatives have differential dispersal ability? And within 
Madagascar, does dispersal ability change between habitat 
types and range sizes? We took standard morphometric 
measurements to convert to a hand-wing index, a metric for 
dispersal ability . Accounting for phylogenetic relationships, 
we compared dispersal ability and morphological variation 
between endemic Malagasy avifauna and their closest con-
tinental relatives . To investigate the ecology and geography 
of Malagasy avifauna, we selected representative samples 
of Malagasy avifauna for four habitat types to compare their 
dispersal ability and ecology . We expected open habitat spe-
cies to have the greatest dispersal ability and closed (forest) 
habitat species to have lower dispersal ability . We inves-
tigated whether there is a relationship between dispersal 
ability and range size in Malagasy avifauna . We expected spe-
cies with larger range sizes to have greater dispersal ability, 
while restricted-range species have lower dispersal ability, as 
measured by the hand-wing index . The results of this study 
found differential dispersal ability between Malagasy species 
and their closest continental relatives . Furthermore, within 
Madagascar, avifauna were found to differ in dispersal ability 
between habitats and range sizes .

P10.008
Changes in body and bill size in mountain birds along a 
temperature gradient

Shun-Jen Cheng, Yu-Cheng Hsu
Department of Natural Resources and Environmental Studies, National 
Dong Hwa University, Hualien, Taiwan

Temperature is an important factor affecting animal mor-
phology . The Bergmann’s rule predicts that animals’ body 
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size will become smaller in higher temperatures and larger 
in lower temperatures, while the Allen’s rule predicts that 
appendage size will also change along temperature gradi-
ents, but in a direction opposite to body size . Most studies 
test both rules by using samples collected along a latitudinal 
gradient; however, mountains provide similar temperature 
gradients to test these rules . We hypothesize that bird spe-
cies with a wide elevational distribution may adapt to differ-
ent temperatures and adjust their morphology accordingly, 
as Bergmann’s and Allen’s rules predict . In this study, we 
marked and measured Rufous-capped Babbler (Stachyridop-
sis ruficeps; n=311) and Vinous-throated Parrotbill (Sinosuth-
ora webbiana; n=302) from 20 m to 2700 m above sea level in 
eastern Taiwan . We used a molecular method to identify their 
sex . We then used linear regression to examine their morpho-
logical change along a temperature gradient . The results 
showed similar patterns in both species: in places with lower 
temperature, the birds generally have longer wings, smaller 
bill surface areas and narrower tarsi . These patterns conform 
to the predictions of Bergmann’s and Allen’s rules . However, 
such relationship was not statistically significant for the bill 
surface of male Rufous-capped Babbler and we did not find 
elevational change on tarsus length in both species . We 
discuss other selection pressures, such as feeding behavior 
or song production, that might constrain the morphological 
change in specific species .

P10.009
Characterization of Optical Nanostructures from Blue-
Colored Kingfisher Feathers

Deokjin Jeon1, Seungmuk Ji1, Eunok Lee2, Yungkun Kim2, 
Jong-Souk Yeo1

1. Yonsei University, Incheon, Korea, 2. National Institute of Ecology, 
Seocheon-gun, Korea

Birds can see color . More than 10,000 bird species show 
amazing diversity of colors and patterns . The colors in the 
feathers of a bird are formed mainly in two different ways, 
pigments and light scattering through the structures of 
feathers . Especially, the color from the structure is bright 
and dazzling, which allows birds to gain more benefits . The 
Common Kingfisher, Alcedo atthis, has blue and cyan feath-
ers at the back and tail . The blue and cyan barbs contain 
spongy-like nanostructures, which cause different reflect-
ance spectra . The optical properties of the feathers are 
characterized by ultraviolet and visible (UV-Vis) spectropho-
tometer . The microscopic top and cross-sectional images of 
the feathers’ barbs are obtained through scanning electron 
microscopy (SEM) and transmission electron microscopy 
(TEM) . TEM samples are prepared by using focused ion beam 
(FIB) to show how nanostructures are formed . We also use 
X-ray photoelectron spectroscopy (XPS) to verify the elemen-
tal composition and chemical state of the elements present 
in the feather . Further analysis of the experimental results is 
conducted with numerical simulations . Understanding the 
mechanism of how nanostructures are formed in feather 

barbs has a potential to enable numerous developments of 
biomimetic applications .

P10.010
Morphological adaptations of the perching bird feet

Elizabeth Hofling1, Anick Abourachid2

1. Universidade de São Paulo/Museu de História Natural de Taubaté, 
São Paulo, SP, Brazil, 2. Muséum National d’Histoire Naturelle, Paris, 
France

The foot provides the interface between the bird and the 
perch . Its morphology involves not only bone shape but 
also the integument that is in contact with the substrate . 
The podotheca is a layer of keratinized epidermis forming 
scales from the tarsometatarsus to toe extremities . It varies 
in size, shape, amount of overlap and degree of fusion on 
the different parts of the foot . Comparison of the toe shape 
and podotheca provides insights on the adaptations of 
perching birds . Our analysis was based on micro-CT scans 
and scanning electron microscopy images for 22 species of 
19 families and 13 orders . Two distinct functional patterns 
exist depending on toe orientation: in the anisodactyl foot, 
the hallux is the only backward-oriented toe and is enlarged 
in perching species and reduced in terrestrial ones; in the 
zygodactyl and heterodactyl birds, where two toes point 
backward, the hallux is small and the other toe is enlarged . 
In these three groups, the podotheca is also involved in 
the perching adaptation . In all zygodactyls except for the 
psittacids, the base of the forward toes is partially united 
by the podotheca in a semi-syndactily, as in the anisodactyl 
trochilids where it involves two toes (III and IV) . This increases 
the plantar surface and may also reinforce the forward grip 
of the foot . The kingfishers differ in having a syndactyl foot 
with a podotheca that envelops the three forward toes . Thus, 
perching adaptation involves the skeleton and integument-
ary system to improve a pincer-like foot . 

P10.011
Using computed tomography (CT) scanning to collect 
morphological data of study skins

Nicholas Souza, Sushma Reddy
Loyola University Chicago, Chicago, IL, USA

Though originally designed for clinical use, computed 
tomography (CT) scanners are increasingly being used 
for non-clinical studies . Micro-CT scanners have become 
increasingly user-friendly, and allow for rapid scanning of 
small specimens at high resolution with a voxel size as low as 
2 .3 micrometers . By using a CT scanner, we are able to take 
advantage of the relative abundance of study skins present 
in museum collections for morphological analyses . This al-
lows for 3D visualization of internal anatomy with enough 
precision to collect useful morphological data . Traditionally, 
combined morphological data from study skins and skel-
etons have served as some of the primary sources for taxo-
nomic research . Taking linear measurements such as wing 
chord, bill and tarsus length, and tail length using calipers is 
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time consuming . Other morphological measurements such 
as humerus length and cranium volume typically require 
skeleton specimens, which are relatively scarce compared 
to study skins . We scanned the skulls, wings, and tarsi of 
study skins from the Field Museum of Natural History to test 
the utility of various settings . Scan settings tested included 
resolution (voxel size), scan time, and several x-ray filters . We 
have been developing a protocol for efficiently scanning a 
large volume of specimens to acquire morphological data . 
This methodology can be useful for a wide range of studies 
interested in internal and external morphological features of 
museum skins .

P10.013
Theoretical flight speed of neotropical birds

Ernesto Ruelas Inzunza1, Enya Astrid Córdoba Cuevas2, 
Romualdo Solís Vázquez3

1. Universidad Veracruzana, INBIOTECA, XALAPA, VER, Mexico, 2. Fac-
ultad de Ciencias, Universidad Nacional Autónoma de México, Mexico 
City, CMX, Mexico, 3. Instituto Tecnológico Superior de Zacapoaxtla, 
Zacapoaxtla, Zacapoaxtla, PUE, Mexico

The speed of flight in birds has been the subject of numerous 
empirical and theoretical investigations . The data available, 
however, come from birds from the temperate zones, some 
of them with significantly different flight ecologies than 
occur in Neotropical birds . The aim of this paper is to use 
empirical data from Neotropical birds to estimate theoretical 
flight speed using two different approaches . We collected 
morphometric data of 69 species of birds from five localities 
in Costa Rica . We fit these data into a series of models to gen-
erate numerous performance estimates (including maximum 
and minimum speed) developed by Pennycuick since the late 
1980s and compared those calculations with output from a 
general scaling law of mass and speed developed by Hirt and 
collaborators . The mean theoretical maximum flight speed 
ranged from 16–21 m/s-1 (median ~19 m/s-1) and the min-
imum from 4–7 m/s-1 using Pennycuick’s model . When using 
Hirt et al .’s model, the estimated maximum theoretical speed 
ranges from 13 – 22 m/s-1 (median ~18 m/s-1) . Both model 
estimates are quite close: in both cases the maximum flight 
speed increases with body mass and follows a quadratic 
trend . We found, however, very little data to compare these 
theoretical results with empirical values from other regions 
in the tropics or from similarly sized passerine birds from the 
temperate zone . We also found that hardly any data exist for 
how slow birds can fly; our only estimates are derived from 
Pennycuick’s models, with no calculations based on mass 
scaling laws .

P10.014
Plumage divergence and hybridization patterns in 
Cardinalidae (Aves: Passeriformes)

Domonique E . Jones, Libby Megna, Matt Carling
University of Wyoming, Laramie, WY, USA

Understanding the evolution of reproductive isolation 
between populations is crucial to understanding population 
divergence and the speciation process . Accordingly, hybridiz-
ation between different species can reveal information about 
these reproductive barriers that have failed and led to the 
production of hybrids . Since approximately 10% of all birds 
hybridize, they are useful models for investigations of the 
maintenance of reproductive isolation . However, despite the 
relative frequency at which bird species hybridize, it is un-
clear if species traits consistently correlate with hybridization 
patterns across genera . In this study, we investigate patterns 
of among species divergence in male plumage and ask how 
these divergence patterns predict hybridization patterns . 
We examined 1305 specimens from 47 of the 48 species in 
Cardinalidae (Aves: Passeriformes) to determine if plumage 
characteristics are associated with hybridization . This family 
includes allopatric species pairs, sympatric, non-hybridizing 
species pairs, and six sympatric, hybridizing species pairs . We 
are quantifying plumage color characteristics from standard-
ized photographs of ten plumage patches on each specimen 
pulled from the crown, auricular, throat, mantle, and breast 
regions . From these patch data points we will compile meas-
ures of plumage divergence among species . We will then use 
logistic regression to determine if plumage divergence can 
predict hybridization .

P10.015
Colouration and morphology related to migratory 
strategy in the Common quail (Coturnix coturnix)

Irene Jiménez-Blasco, Eduardo García-Galea, Manel 
Puigcerver, José Domingo Rodríguez-Teijeiro
University of Barcelona, Barcelona, Spain

Geographic isolation is one basis of speciation, and migration 
can influence this process . In the Common quail (Coturnix 
coturnix) some subspecies have been described in Macaro-
nesia, where it is considered resident, based on variation in 
size and colouration . In the Iberian Peninsula, such variation 
has been associated with migratory distance . The connec-
tion between these regions and their morphology has not 
been yet deeply assessed . This study has evaluated some 
morphological variables associated with migratory behav-
iour (weight, tarsus, wing chord, wing pointedness (Holynski 
index) and, weighed by wing chord: alula, tail and primar-
ies notches) and the throat colour pattern in 485 second 
year males breeding in: NE and SW Iberian Peninsula (IP), 
Canaries, Madeira, Cape Verde and Azores . The male throat 
colour pattern, which resembles an anchor, was divided into 
seven areas and each was categorised regarding its darkness 
or conspicuousness . The regions differed in their morphol-
ogy (PERMANOVA, F=42 .8, p=0 .001): NE IP and Madeira 
populations had intermediate size and would be the most 
migratory; Canaries and SW IP were the biggest and would 
be less migratory; Azores and Cape Verde were the smallest, 
with Azores being the least migratory . The first dimension of 
a nonlinear PCA (42 .25%) related positively to throat dark-
ness and negatively to the conspicuousness of the horizontal 
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parts of the anchor, and differed between regions (Kruskal-
Wallis, Chi2=53 .9, p<0 .0001): Azores, Cape Verde, Canaries 
and SW IP were darker and NE IP lighter . These results show 
morphological adaptations to migration and an association 
between colouration, location and migratory strategy .

P10.016
Molt patterns and sexing and aging criteria for ten 
species of high elevation landbirds from Southeastern 
Peru

Jeremiah J . Kennedy1, Julian Heavyside2, Jill E . Jankowski2, 
Micah N . Scholer2

1. Biological Sciences Building, University of Alberta, Edmonton, AB, 
Canada, 2. Biodiversity Research Centre and Department of Zoology, 
University of British Columbia, Vancouver, BC, Canada

Knowledge of molt patterns and their resulting plumages is 
useful for aging and sexing birds and, in monochromatic spe-
cies, morphometric measurements can help to identify males 
and females . However, these data are largely unreported 
for the majority of the world’s bird species, especially in the 
tropics . We sought to classify the molt strategy for 10 species 
of Neotropical passerines during their breeding seasons 
and considered whether a combination of wing chord, tail 
length, and mass could be used to determine their sex . We 
used banding data from three years of mark-recapture study 
at Wayqecha Biological Station (2900 m .a .s .l .) along the east 
slope of the Andes in southeastern Peru to characterize molt 
and estimate morphometric measurements . Each of the spe-
cies exhibited a complete definitive prebasic molt and either 
a partial (nine species) or partial-incomplete (one species) 
preformative molt, which we interpreted to be consistent 
with a complex basic molt strategy . For 5 of the 10 species, 
we found that wing, tail, and body mass measurements were 
useful in distinguishing between males and females . This 
study contributes to our understanding of tropical bird molt 
by providing previously undescribed aging and sexing cri-
teria for some tropical landbirds common to high elevations 
of southern Peru .

P11: Other

P11.001
#TheTweetingBird: its rise, relevance and impact in 
ornithology

Steve P . Dudley1, Tom Finch2, Nina O’Hanlon3

1. British Ornithologists’ Union (BOU), Peterborough, United Kingdom, 
2. RSPB Centre for Conservation Science, Sandy, United Kingdom, 3. En-
vironmental Research Institute, University of the Highlands and Islands, 
Thurso, United Kingdom

Science communication is as fast moving as science itself, 
and in recent years social media have come to the fore as 
important tools used for communicating science at the peer-
to-peer and wider interested public levels . Within ornithol-
ogy, Twitter is clearly the dominant platform with thousands 

of active users reaching a daily audience of over 500,000 
people . The rapid growth of online tools to communicate sci-
ence raises the important question of whether online atten-
tion is associated with citations in the scholarly literature . The 
Altmetric Attention Score (AAS) quantifies the attention re-
ceived by a scientific publication on various online platforms 
including news media, blogs and social media . It has been 
advanced as a rapid way of gauging the impact of a piece of 
research, both in terms of potential future scholarly citations 
and wider online engagement . Here, we explore variation in 
the AAS of 2,677 research articles published in 10 ornitho-
logical journals between 2012 and 2016, analyse the contri-
bution of the main scoring sources for AAS within ornithol-
ogy publications and track the rise of the average AAS score 
within these publications . For a subset of articles published 
in 2014 we also investigated whether the AAS influenced the 
citation rate of these articles .Twitter @stevedudley_

P11.002
Free electronic bird specimens preparation and internal 
morphology data collection manual

Ildiko Szabo
University of British Columbia Beaty Biodiversity Museum, Vancouver, 
BC, Canada

The target audience for this free downloadable manual in 
photo-essay format are researchers and students working in 
the field, volunteers and science educators at parks, colleges, 
universities, and small museums that hold the appropriate 
permits . Initially this web resource was created as a how-to 
manual for novices needing to prepare avian round study 
skins for teaching or research collections or as voucher 
specimens to complement DNA studies . Overtime the series 
has grown to 18 PowerPoint presentations composed of 
~800 slides covering a diverse array of specimen preparation 
techniques . Many people utilize this resource as a refresher 
course or as a source of teaching material . Presentations can 
be used in their entirety or individual slides can be selected 
for inclusion in other PowerPoint presentations . The links 
portion of the website hosts a collection of videos, websites, 
and PDF’s .
Maximizing data collection from salvaged or collected birds 
greatly enriches research projects . This reverence manual 
available on-line, and even via cell phone, includes presenta-
tions on how to collect many types of internal morphology 
data . PowerPoint Presentation illustrates how to sex birds 
using gonads, how to determine if a female has previously 
laid an egg, how to categorize fat levels, plus how to estimate 
skull pneumatization . The ‘Determining Cause of Death’ pres-
entations gives pointers on what to look for in salvaged birds 
to determine if they died from collisions with man-made 
objects, disease, or poisoning .
Link: http://beatymuseum .ubc .ca/research-2/collections/
cowan-tetrapod-collection/working-with-birds/
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P11.003
What measuring method is better for long-term studies: 
calipers or digital photographs?

Keesan Lee1, Woncheol Song1, Minjung Baek1, Jungmoon 
Ha1, Eunjeong Yang1, Ho-kyung Song1, Injae Hwang1, Larisa L . 
Cruz2, Sang-im Lee3, 1, Piotr G . Jablonski1, 4

1. Laboratory of Behavioral Ecology and Evolution, Department of Bio-
logical Sciences, Seoul National University, Seoul 08826, Korea, 2. 770 
Chemin de Moulares, Montpellier, 34070, France, 3. Daegu-Gyeongbuk 
Institute of Science and Technology School of Undergraduate Studies, 
Daegu 42988, Korea, 4. Museum and Institute of Zoology, Polish Acad-
emy of Sciences, Wilcza 64, 00-679 Warsaw, Poland

One of the concerns for a long-term research project is 
choosing a method of morphological measurements that 
decreases biases due to changes in the research team’s com-
position or skills over time . Calipers are the classical tool to 
measure eggs, but new digital alternatives are available . How 
do these two methods compare? Using a set of twenty 3D-
printed artificial eggs modeled on a real Japanese tit (Parus 
minor) egg we compared the two methods by analyzing egg 
widths and lengths . The average width and length from the 
classical method were slightly smaller than from the photo-
graphic method, suggesting that the classical method results 
in averages that are closer to reality . But, in the classical 
method, the measurer identity, particularly her/his experi-
ence, strongly affected the results leading to a large variance, 
especially in egg width . Conversely, the total variance and 
the measurer effect in the photographic method were small 
and we discuss how photo-taking conditions may contribute 
to the variance . Some of these differences between methods 
were confirmed in field-data by an analysis that also evalu-
ated the difference between manual and automatic digital 
analysis of photos . Considering the evidence, we suggest 
that photography is the better method for long-term studies 
by teams with high turn-over of membership and that fully-
automatic digital analysis by computer program should be 
preferred . We offer such a program to all interested research-
ers and we suggest details of the photo-method to decrease 
variance and increase accuracy .

P11.004
A field method arms race: counter-acting trap avoidance 
in ground-nesting songbirds by using a novel capture 
method

Sarah Hudson1, Devin R . de Zwaan2, Kathy Martin1, 2

1. Environment and Climate Change Canada, Delta, BC, Canada, 2. 
University of British Columbia, Vancouver, BC, Canada

Capturing nesting songbirds multiple times is a necessary 
component of many field projects, but trap avoidance can 
severely decrease re-capture rates and lead to biased data . 
Ground-nesting, open-country songbirds can be particularly 
challenging because of the difficulty of camouflaging a trap 
with little vegetation . Using an alpine-nesting population of 
Horned Larks (Eremophila alpestris) in northern British Colum-
bia, Canada as a case-study, we introduce a novel capture 
method for ground-nesting songbirds—the noose-line—and 

compare its efficiency and fitness consequences with the 
more traditional bow-net trap . Specifically, we compared 
trap success and capture effort, as well as nest attentivity and 
nest success following capture . The bow-net was 1 .7X more 
effective than the noose-line at capturing naïve birds (47 .5% 
vs 27 .3%), while birds that had been previously captured 
(experienced birds) were 3X more likely to be captured by 
the noose-line (34 .6% vs 11 .8%) . However, the noose-line 
required 2 .5X longer capture effort (45 .3 vs 17 .5 min) and 
was nearly 6X more likely to capture non-targeted birds . The 
noose-line also resulted in reduced nest attentivity immedi-
ately following capture and lower nest success . No injuries 
were recorded for either trapping method . Thus, for field 
methods prioritizing recapture (e .g ., geolocator retrieval, 
metabolic rate monitoring) the greater success rate for ‘ex-
perienced birds’ makes the noose-line an attractive option if 
care is taken to reduce negative fitness consequences .

P11.005
Radar as a tool to study movement patterns and colony 
location of elusive and nocturnal seabird species

Carlo Catoni1, Roberto Aguilar Pulido2, Carlos Ortiz de 
Zevallos Eguiluz3, Carlos Zavalaga3, Giacomo Dell’Omo4

1. Technosmart Europe srl, Rome, Italy, 2. Corporaciòn Cultam, Anto-
fagasta, Chile, 3. Universidad Cientifica del Sur, Lima, Peru, 4. Ornis 
Italica, Rome, Italy

Radars can be used for detecting birds moving at night, 
when visual observations are impossible, and can provide 
precise information (direction, speed, altitude) of individuals 
in flight . Furthermore, radars can detect birds at long distan-
ces and can thus provide an important tool to detect birds in 
areas difficult to reach . In this study, we used an X-Band radar 
to investigate the movements of Grey Gulls (Leucophaeus 
modestus) close to a colony . This gull is a medium-sized 
species that forages along the coast of Northern Chile and 
Southern Peru . Differently from other seagulls, however, it 
does not usually breed close to the sea but rather in remote 
areas of the Atacama Desert, several tens of kilometres away 
from the sea . The gulls perform their commuting flights be-
tween the colony and the coast mostly at night, probably for 
predatory avoidance . Therefore, although its breeding col-
onies can count up to several thousands of pairs, they are dif-
ficult to detect and, during the breeding season 2016-2017, 
only one single active colony was known . We monitored with 
a radar the movements of the birds at this colony to investi-
gate their hourly routine, and we could reveal a bimodal pat-
tern in their nocturnal movements from and to the colony . 
In addition, by extending the range of detection of the radar, 
we could detect another colony of several thousands pairs in 
a remote area difficult to reach otherwise .
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P11.006
Electronic Transponder Analysis Gateway (ETAG): 
an animal behavior observatory for radio frequency 
identification technology

Eli S . Bridge, Claire M . Curry, Jessica E . Ruyle
University of Oklahoma, Norman, OK, USA

Radio Frequency Identification Technology (RFID) is a wide-
spread technology, familiar to many as PIT tag systems or 
“microchips” implanted in pets . A growing community of re-
searchers uses this short-range wireless technology to track 
animal movements . Use of RFID generates large datasets, 
often from multiple readers or geographic locations, and 
these data can become difficult to manage . Here we present 
an informatics observatory, the Electronic Transponder 
Analysis Gateway (ETAG), to store and visualize RFID track-
ing data in a standardized format . ETAG will help research-
ers manage and collaborate with the large volumes of data 
produced by RFID technology in animal behavior studies 
by providing a comprehensive cyberinfrastructure support 
for this otherwise mature technology . The user uploads two 
metadata files containing reader locations and animal tag-
ging data (including all data that would be collected during 
banding, as the database supports flexible numbers of fields) 
plus tag reads from each reader . Visualization on the ETAG 
website can be filtered by reader, tag, species, and other 
fields in addition to Application Programming Interface (API) 
support for featuring maps of your readers and tags on your 
own website . Adoption of ETAG will allow researchers to 
focus more on science and less on data management .

P11.007
The concept of Cultural Organism from the perspective 
of Actor-network Theory applied to Brukenthal National 
Museum Ornithological Collection

Liviu R . Pripon
Babeș-Bolyai University, Cluj-Napoca, Romania

We propose and discuss here the new concept of Cultural 
Organism, referring to the Ornithological Collection from 
Brukenthal National Museum (Sibiu, Romania) . We evaluate 
the Collection from the Actor-network Theory point of view, 
emphasizing on the autonomy of this cultural construct 
and therefore propose that the functionality of such Collec-
tion resembles the one of a typical biological organism . The 
inconvenient of attributing the organismal status to this as-
semblage rise from the incapacity of our perception to con-
ceive the ensemble image as a unity . The main cause consists 
in the relative size of specimens related to their low speed 
of movement in and out of the Collection as well as within 
it . This speed projected in an image through our percep-
tion prevents the loss of specimen own individuality to the 
individuality of the whole construct . The solution we propose 
is to change the reference system of perception from our 
instinctively common speed reference to a lower one, as well 
transforming the interval of instantaneous image formation 
or exposure time of perception to a higher value, a process 

in which we obtain forms as presented here . The concept is 
important because it opens new ways of approaching stud-
ies and management of Museum Collections . Through these 
studies, we can confirm new types of organisms and can de-
velop a new way to evaluate and describe life and life forms .

P11.008
The earth is flat (p > 0.05): significance thresholds and 
the crisis of unreplicable research

Valentin Amrhein1, 2, Fränzi Korner-Nievergelt2, Tobias Roth1

1. University of Basel, Basel, Switzerland, 2. Swiss Ornithological Insti-
tute, Sempach, Switzerland

Degrading p-values into ’significant’ and ’nonsignificant’ 
contributes to making studies irreproducible, or to mak-
ing them seem irreproducible . A major problem is that we 
tend to take small p-values at face value, but mistrust results 
with larger p-values . In either case, p-values tell little about 
reliability of research, because they are hardly replicable 
even if an alternative hypothesis is true . Also significance 
(p ≤ 0 .05) is hardly replicable: at a good statistical power of 
80%, two studies will be ’conflicting,’ meaning that one is 
significant and the other is not, in one third of the cases if 
there is a true effect . Reliable conclusions on replicability and 
practical importance of a finding can only be drawn using 
cumulative evidence from multiple independent studies . 
However, applying significance thresholds makes cumulative 
knowledge unreliable . One reason is that with anything but 
ideal statistical power, significant effect sizes will be biased 
upwards . Current incentives to hunt for significance lead to 
selective reporting and to publication bias against nonsig-
nificant findings . Data dredging, p-hacking, and publication 
bias should be addressed by removing significance thresh-
olds . P-values should be interpreted as graded measures of 
the strength of evidence against the null hypothesis, or more 
exactly as refutational evidence against the entire model 
including all assumptions . Also larger p-values offer some 
evidence against the model, and they cannot be interpreted 
as supporting the null hypothesis, falsely concluding that 
’there is no effect .’ Whatever method of statistical inference 
we use, dichotomous threshold thinking must give way to 
non-automated informed judgment .

P11.009
Getting insight into the “sample file drawer problem” 
among field ornithologists

Irene Di Lecce, Joanna Sudyka, Marta Szulkin
Wild Urban Evolution & Ecology Lab, Centre of New Technologies, 
University of Warsaw, Warsaw, Poland

Biological processes affecting natural populations and occur-
ring over years or decades are of great interest for ecologists 
and evolutionary biologists worldwide . As a consequence, 
researchers are required to set up, monitor and manage 
long-term studies of natural populations to gather suf-
ficiently robust data to answer their questions . However, 
issues with (i) field sampling, (ii) storage of biological material 
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(typically animal blood or other tissues) and (iii) storage of 
DNA extracts might arise, potentially compromising the 
integrity of samples collected over years, and limiting and/or 
preventing researchers from publishing results . Such issues 
are often the consequence of decisions connected with the 
storage history of a project, or the fact that storage methods 
might not be suitable and up to date with newly emerging 
molecular assays . We conducted a survey among researchers 
managing long-term ornithological projects . The aim of the 
study is to (i) review common practices used for field collec-
tion and storage of blood samples and to (ii) assess if any 
procedural and methodological gaps exist . The results of the 
survey and the experiences shared by the participants will 
help improving existing guidelines relevant for the long-term 
storage of biological data .

P11.010
Canadian Museum of Nature life list: a checklist of the 
avian collection

Gregory J . Rand, Kamal Khidas
Canadian Museum of Nature, Ottawa, ON, Canada

Here we present a profile of the avian collection at the Can-
adian Museum of Nature (CMN) a nationally and internation-
ally significant avian collection . We highlight the resources 
available to scientific community for this invaluable source 
of information . The avian collection’s origins are traced back 
to 1911 when Percy Taverner officially created and began 
to actively promote the development of the collection . At 
present the collection contains over 128,000 avian speci-
mens of 2,719 species including nests, eggs, skeletons, fluid 
preserved specimens, skins and naturalized specimens . The 
collection spans from 1821 to present . Over 70 % of the 
collection is of Canadian origin covering all provinces and 
territories and includes all regularly breeding species making 
it the largest repository of its kind for Canadian specimens . 
Most of the collection (81%) is accessible via the Global Bio-
diversity Information Facility (GBIF) and VertNet . This refer-
ence collection documents the extensive diversity of bird 
species across time and space . It supports scientific research 
in various fields including taxonomy, ecology and conserva-
tion biology .

P11.011
Pacific great blue herons may be impacting the recovery 
of threatened Pacific salmon

Zachary Sherker1, Jamieson Atkinson2, Kevin Pellet3, Jeramy 
Damborg2, Andrew W . Trites1

1. Marine Mammal Research Unit at the University of British Columbia, 
Vancouver, BC, Canada, 2. British Columbia Conservation Foundation, 
Lantzville, BC, Canada, 3. South Coast Stock Assessment, Department 
of Fisheries and Oceans Canada, Nanaimo, BC, Canada

An array of opportunistic foragers (brown trout, sculpins, 
common mergansers, North American river otters, American 
mink, and Pacific harbour seals) are suspected of preying on 
juvenile salmon in rivers and estuaries—and may account for 

critical low numbers of Chinook salmon in British Columbia . 
However, there is another piscivore predator that has been 
left off the list of usual suspects—the Pacific great blue heron 
(Ardea herodias fannini) . We investigated the role herons 
might be playing in the decline of salmon by estimating rates 
of mortality caused by herons on juvenile Chinook salmon 
tagged with PIT tags in 2014, 2015, 2016 and 2017 (~10,000 
tags per year) in the Cowichan River on Vancouver Island . 
We scanned three heron rookeries located ~10, 20, and 
30 km from the mouth of the river using a Biomark IS1001 
mobile array, and found 410 tags in fecal remains under 
nests . Most of the tags (406) came from the closest rookery 
with ~100 nests, and the remaining few were from the two 
smaller more distant rookeries (7 nests, ~30 nests) . Predation 
occurred primarily in the lower river and was higher during 
years of low water flow . Recovering so many tags at heron 
rookeries was unexpected, and indicates that blue herons are 
a major predator of juvenile Chinook . The location of heron 
nests relative to the distance to salmon bearing rivers is likely 
a good predictor of the impact on local salmon runs, and a 
potential means to assess coast-wide impacts of great blue 
herons on salmon recovery .

P11.012
Look to birds for building a sustainable society

Mizuki Sekiya
National Institute of Advanced Industrial Science and Technology, 
Tsukuba, Japan

The signature shape of a first carriage of Japan’s bullet 
train (Shinkansen) was designed by following the common 
kingfisher’s bill . The design greatly reduced the noise caused 
by the bullet train when it entered a tunnel . Also, a panto-
graph of the bullet train was designed by following noiseless 
flapping of the Ural owl and the shape of its feathers . This 
also contributed to reducing noise when the bullet train 
was running at high speed . Just as design of the bullet train 
learned from the shape and movement of birds, a field of 
research called biomimetics, which derives inspiration from 
nature, is explored as an innovative new manufacturing 
concept . Why? Our fabrication is carried out by using rare 
metals and processing them at high temperature and high 
pressure . However, organisms such as birds, insects, plants 
etc . can carry out excellent fabrication at ambient temper-
ature and atmospheric pressure with small energy input by 
using familiar and common elements as source materials . 
Building of a sustainable society requires new manufacturing 
technologies with low environmental burden . Therefore, we 
can attempt to learn from nature around us, including birds, 
and to rethink how we manufacture things in many countries 
including Japan . International standardization activities are 
also initiated to support development of such new manufac-
turing technologies .
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P12: Phylogeography and Population 
Genetics

P12.001
Behind the mask: first insight into the genetic structure 
of Red-backed shrike (Lanius collurio) populations across 
the Western Palearctic

Liviu G . Pârâu1, Roberto Frias-Soler1, 2, Michael Wink1

1. Institute of Pharmacy and Molecular Biotechnology, Heidelberg Uni-
versity, Heidelberg, Germany, 2. Institute of Avian Research “Vogelwarte 
Helgoland”, Wilhelmshaven, Germany

In the last decade, the ease of access to DNA sequencing 
technology triggered a ‘Renaissance’ in zoology . Remark-
able insights have helped us to understand the diversity of 
today’s avifauna in the Western Palearctic, but crucial aspects 
are still poorly explained . The Red-backed Shrike Lanius col-
lurio, an iconic songbird renowned for impaling its prey, is 
widely distributed as a breeder in Europe and Western Asia . 
But many populations are declining because of agricultural 
practices, reduction of arthropod food, and hunting along 
migration routes . Within this context, gene flow among 
populations becomes paramount to ensure survival of the 
species, but we still lack an overview on the genetic diversity 
of the Red-backed Shrike . To address this knowledge gap, we 
analyzed two mtDNA genes from 183 breeding Red-backed 
Shrikes from across the entire distribution range . We further 
employed NGS (resequencing) to assess the SNPs diversity 
across populations . Our results revealed high genetic admix-
ture and 52 haplotypes among the Eurasian populations . 
Birds are clustered in two major clades, with no clear geo-
graphical separation, as a direct consequence of Pleistocene 
glaciations .

P12.002
Phylogeographical patterns and conservation of highly 
endemic birds of the Sierra Madre del Sur

Alberto Rocha-Méndez1, 2, Adolfo G . Navarro-Sigüenza1, Luis 
A . Sánchez-González1, Clementina González-Zaragoza3

1. Museo de Zoología, Facultad de Ciencias, Universidad Nacional Au-
tónoma de México, Mexico City, CMX, Mexico, 2. Posgrado en Ciencias 
Biológicas, Universidad Nacional Autónoma de México, Mexico City, 
CMX, Mexico, 3. Cátedras CONACYT-Instituto de Investigaciones sobre 
los Recursos Naturales, Universidad Michoacana de San Nicolás de 
Hidalgo, Morelia, MIC, Mexico

The Sierra Madre del Sur (SMS), located in southwestern 
Mexico, is a mountain range that harbors an exceptionally 
high biological endemism and diversity . Herein, we searched 
for concordant spatial and temporal phylogeographic pat-
terns and investigated their causes through hypothesis 
testing regarding historical and ecological processes in six 
bird species that belong to different avian orders and harbor 
endemic and differentiated populations in the montane for-
ests of the SMS . We recovered mitochondrial DNA sequences 
for at least one locus from 177 individuals across all spe-

cies and defined climatically suitable areas using ecological 
niche model projections since the Last Interglacial in order 
to have a paleoenvironmental framework for the coalescent 
simulations used in hypothesis testing of population history . 
Four species show marked phylogeographic structure with 
divergent lineages endemic to the mountains in the states 
of Guerrero and Oaxaca, all of which have experienced in 
concordant manner processes of population expansions 
aided by environmental factors . The phylogeographic pat-
terns found are of high relevance given that they are main-
tained in relatively small areas which might represent unique 
differentiation events that coincided in the same region and 
that are associated with various ecological and behavioral 
characteristics of each species . The complementary usage of 
paleoenvironmental modeling provides valuable information 
that improves our understanding of the events that promote 
population genetic structure, divergence and ultimately local 
patterns of biodiversity .

P12.004
Phylogeographic divides at the forested margins of the 
Qinghai-Tibet Plateau

Martin Paeckert1, Yue H . Sun2, Jia Chen-Xi2, Jochen Martens3, 
Heiko Stuckas1

1. Senckenberg Natural History Collections, Dresden, Germany, 2. Key 
Laboratory of Animal Ecology and Conservation, Chinese Academy 
of Sciences, Beijing, China, 3. Johannes Gutenberg University, Mainz, 
Germany

Background: The forested margins of the Qinghai-Tibet 
Plateau (QTP) enclose three global biodiversity hotspots and 
a number of endemic bird areas . Phylogeographic studies 
have identified some general spatial patterns like East-West 
divides in the Himalayas and North-South divides in the 
Hengduan Shan and its northern extensions . Extant phylo-
geographic patterns of bird species endemic to the QTP were 
almost unanimously dated back to a Pleistocene origin and 
allopatric lineage divergence in glacial refugia . Methods: 
We present two case studies on secondary contact zones 
between two leaf-warbler species (Phylloscopus kansuensis, 
P. forresti) in southwestern China, and between the Coal Tit 
(Periparus ater aemodius) and the Spot-winged Tit (P . a. mel-
anolophus) in the Central Himalayas (Nepal) . Genetic analyses 
relied on mitochondrial and microsatellite markers . These 
were flanked by bioacoustic analyses of song parameters . 
Results and conclusions: Both model species (groups) are 
nested in a monophyletic group with a more or less continu-
ous circum-Tibetan distribution . Mito-nuclear discordance 
between biogeographic patterns of Coal Tits shows similar-
ities to those found in a circum-Tibetan ring species . Popula-
tion genetic structure of Himalayan Coal Tits was presumably 
shaped by microallopatry . In the leaf-warbler contact zone 
song divergence and a low percentage of mixed singers 
indicate a (permeable) pre-mating barrier .
This project was substantially funded by Deutsche For-
schungsgemeinschaft (DFG: project no PA1818/3-1) and 
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by Feldbausch-Stiftung and Wagner-Stiftung, University of 
Mainz .

P12.005
Microsatellite markers as a byproduct of next-generation 
sequencing of ultraconserved elements (UCEs): a case 
study with Neotropical swifts

Renata Biancalana1, 3, Fábio Raposo do Amaral2, Cibele 
Biondo3

1. Universidade Federal do Pará / Museu Paraense Emílio Goeldi, Belem, 
PA, Brazil, 2. Universidade Federal de São Paulo, Diadema, SP, Brazil,  
3. Universidade Federal do ABC, São Bernardo do Campo, SP, Brazil

Molecular markers, such as microsatellites, are import-
ant tools for studies in population genetics and ecology . 
Through techniques such as next-generation sequencing 
to capture conserved sequences in the genome, known as 
ultraconserved elements (UCEs), it is possible to obtain a 
large number of markers as a byproduct, reducing lab work 
and allowing studies with non-model species . Birds of the 
Apodidae family are poorly studied with respect to their 
taxonomy and population genetics, with no microsatellite 
markers developed so far . Thus, the purpose of this work 
was to prospect microsatellite markers for the Sooty Swift 
(Cypseloides fumigatus) a species restricted to South Amer-
ica . From a muscle sample we performed next-generation 
sequencing targeting UCEs . As results, we obtained contigs 
which allowed the prospection of specific microsatellites . We 
were able to prospect 423 microsatellites . It was possible to 
design primers for 21 perfect microsatellites . Of the 21 loci 
tested, 16 successfully amplified and 13 were polymorphic 
with a mean of 3 .214 alleles . The observed (mean of 0 .153) 
and expected (mean of 0 .247) heterozygosities were low 
when compared to those obtained for closely related species . 
The low polymorphism observed could be related to the life 
history of the Sooty Swift, since it establishes small popula-
tions, exhibits philopatry, presents a long breeding period 
and raises just one chick per year . The population might be 
suffering from inbreeding and/or might have a natural low 
genetic variability . Markers described in this study will be im-
portant for studies on phylogenetic relationships, population 
structure and genetic variability for Apodidae species .

P12.006
Quaternary-related genetic divergence and parallel 
population dynamics of the Eurasian Jay in the circum-
Japan Sea region

Daisuke Aoki1, Gohta Kinoshita2, Alexey P . Kryukov3, Isao 
Nishiumi4, Sang-im Lee5, Hitoshi Suzuki6

1. School of Science, Hokkaido University, Sapporo, Japan, 2. Graduate 
School of Agriculture, Kyoto University, Kyoto, Japan, 3. Federal Scientif-
ic Center of the East Asia Terrestrial Biodiversity, Far East Branch of the 
Russian Academy of Sciences, Vladivostok, Russia, 4. National Museum 
of Nature and Science, Tsukuba, Japan, 5. School of Undergraduate 
Studies, Daegu Gyeongbuk Institute of Science and Technology, Daegu, 
Korea, 6. Graduate School of Environmental Earth Science, Hokkaido 
University, Sapporo, Japan

The circum-Japan Sea region (CJSR) includes one of the bio-
diversity hot spots in the world and greatly impacted animal 
diversity in the Eastern Palearctic during the Quaternary . 
However, its role in avian diversification has been underesti-
mated due to the high dispersal capabilities of birds over the 
sea . We investigated the phylogeographic and demographic 
history of the Eurasian Jay (Garrulus glandarius), focusing on 
CJSR populations . We newly sequenced a total of 1,744 bp 
of mitochondrial DNA (cytochrome b and control region) 
from 73 samples . Together with the database sequences, we 
reconstructed a phylogenetic tree for the Eurasian Jay over 
the Palearctic . The earliest phylogenetic divergence occurred 
between a clade comprising G. g. japonicus in the Japanese 
archipelago (except for Hokkaido) and a clade comprising all 
the rest of continental subspecies, dated around Pliocene-
Pleistocene boundary . This genetic split was inferred to be 
related to geological vicariance between the Japanese archi-
pelago and Eurasian mainland, in terms of the disappearance 
of the land-bridge during one of the interglacial periods . 
Several demographic analyses have suggested that two 
divergent groups across the Japan Sea (G. g. brandtii and G. 
g. japonicus) simultaneously experienced population expan-
sions from independent refugia in the two landmasses of the 
CJSR around the last glacial period . We propose this demo-
graphic scenario as “parallel population dynamics” across the 
Japan Sea . This scenario may explain how bird populations 
could preserve their genetic divergence in the CJSR . 

P12.007
Demographical history and late Pleistocene climate 
oscillations co-shaped heterogeneous conservation 
status of Tragopan species in Himalayan Biodiversity 
hotspots

Yuying Lin1, Jie Zhou1, Bowen Zhang2, Erli Pang2, Yanyun 
Zhang1, Lu Dong1

1. Ministry of Education Key Laboratory for Biodiversity and Ecological 
Engineering, College of Life Sciences, Beijing Normal University. 100875, 
Beijing, China, 2. State Key Laboratory of Earth Surface Processes and 
Resource Ecology and College of Life Sciences, Beijing Normal Univer-
sity. 100875, Beijing, China

Understanding the relative importance between extrinsic en-
vironmental changes like ancient geological events, climatic 
oscillations and intrinsic biological characters contributing to 
the speciation and demographics history of species is a long-
standing question . It could be implied by tracking speciation 
process and past population fluctuations over considerable 
time periods . Therefore we employed Approximate Bayesian 
Computation (ABC) to reconstruct the speciation process of 
Tragopan species, which distribute from west Himalaya to 
east China, and used Pairwise Sequentially Markovian Co-
alescent (PSMC) approach to reconstruct the demographics 
of Tragopan species . It turns out that subsequent speciation 
events occurred during Pleistocene, between 5 Mya to 1 .5 
Mya, suggesting speciation of Tragopan genus was driven 
by both ancient geological events like the uplift of Himalaya-
Tibetan plateau and late Pleistocene climate oscillations . 
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Moreover, we found out that fluctuation in effective popula-
tion size (Ne) differs significantly among Tragopan species . 
In a large extent, the different population demographic 
histories were triggered by the intrinsic biological characters 
responding to heterogeneous climate changes in Himalayan 
region and East Asia during the Last Interglacial since 0 .2 
Mya . Our results provide a novel conservation insight that 
demographic history and late Pleistocene climate oscillations 
co-shaped heterogeneous conservation status of Tragopan 
species .

P12.008
Distant relatives from the Cyrenaica: Phylogeography 
of the Eurasian Wren (Troglodytes troglodytes) reveals 
unforeseen diversification around the Mediterranean 
Basin

Frederik Albrecht1, Jens Hering2, Jochen Martens3, Juan 
Carlos Illera4, Martin Päckert1

1. Section Ornithology, Museum of Zoology, Senckenberg Natural 
History Collections Dresden, Dresden, Germany, 2. Verein Sächsischer 
Ornithologen e.V., Limbach-Oberfrohna, Germany, 3. Institute of 
Organismic and Molecular Evolution, Johannes Gutenberg University 
Mainz, Mainz, Germany, 4. Research Unit of Biodiversity (UO-CSIC-PA), 
Oviedo University, Campus of Mieres, Mieres, Spain

Background: Wrens (Troglodytidae) are a bird family pre-
dominantly distributed in the New World . Since the taxo-
nomical split of the Eurasian Wren (Troglodytes troglodytes) 
from its North American relatives, it is the only wren species 
occurring exclusively in the Palearctic . With 28 recognised 
subspecies, T. troglodytes inhabits large areas of Eurasia and 
parts of northern Africa . This subspecific diversification has 
been assigned to four different mitochondrial lineages . We 
analyzed the intraspecific phylogenetic differentiation of 
North African populations, represented by the isolated and 
poorly investigated subspecies T. t. juniperi of the Cyrenaica 
(north-east Libya), and the Ibero-Maghrebian populations 
of subspecies T. t. kabylorum . Our phylogenetic analysis 
relied on two mitochondrial genes and three nuclear introns . 
An additional bioacoustic analysis was based on time and 
frequency parameters of territorial songs . In the multilocus 
phylogeny the North African populations appeared as two 
separate and deeply split genetic lineages . Substantial dif-
ferences in territorial songs were found for the Cyrenaica 
population of subspecies T. t. juniperi . Additionally, we were 
able to identify further genetically distinct populations on 
the Eurasian continent that summed up to a total of nine 
genetic lineages within T. troglodytes . Like in other passerine 
species-level clades, the basal African-Eurasian split predates 
the Pleistocene and cannot be explained by glacial range 
shifts or habitat fragmentation .

P12.009
A great journey of great tits (Parus major ssp): Origin, 
diversification, and effects of last glacial maximum

Gang Song1, Ruiying Zhang1, Per Alström1, 2, Fernando 
Machado-Stredel3, Yanhua Qu1, Huijie Qiao1, Herman Mays6, 
Per G . Ericson4, Jon Fjeldså5, Town A . Peterson3, Fumin Lei1

1. Key Laboratory of Zoological Systematics and Evolution, Institute of 
Zoology, Chinese Academy of Sciences, Beijing, China, 2. Department 
of Ecology and Genetics, Animal Ecology, Evolutionary Biology Centre, 
Uppsala University, Norbyvägen 18D, SE-752 36 Uppsala, Sweden, Upp-
sala, Sweden, 3. Biodiversity Institute and Department of Ecology and 
Evolutionary Biology, The University of Kansas, Kansas, KS, USA,  
4. Department of Bioinformatics and Genetics, Swedish Museum 
of Natural History, Stockholm, Sweden, 5. Center for Macroecology, 
Evolution and Climate at the Natural History Museum of Denmark, 
University of Copenhagen, Copenhagen, Denmark, 6. Department of 
Biological Sciences, Marshall University, Cincinnati, WV, USA

The climatic effects during the last glacial maximum on 
phylogeographical pattern and demographic dynamics has 
been acknowledged, but most studies stand on compar-
ing distantly related species . It is more relevant to analyse a 
widespread species or species complex with shared evolu-
tionary history to illuminate the intercontinental variation 
of glacial effects . We investigated the phylogeographical 
pattern of great tits (Parus major), a widely distributed spe-
cies complex . Multi-locus phylogenies were constructed, and 
divergence times, demographic dynamics were estimated 
with Bayesian methods based on mitochondrial and nuclear 
fragments . The results revealed five major clades in Central 
Asia, East Asia, East Himalaya, North Eurasia and South Asia . 
The first lineage divergence dated around 1 .5 million years 
ago, possibly due to aridification of central Asia . The East 
Asia and South Asia clades have an even deeper population 
history than the Central Asia and North Eurasia clades, and 
more complicated population structure was observed in East 
Asia clade than in North Eurasia . The population size growth 
during the last glacial cycle was recorded in all five clades, 
and even most significant in East Asia clade . We infer that the 
great tits originated in the south to east Asia, the east-west 
divergence is related to the middle Pleistocene environ-
mental changes in central Asia . The geographical complexity 
accounts for the longer population history in eastern contin-
ent clades . However, the footprint of the last glacial cycle was 
in all geographical clades, and even more significant in east 
Asia despite less glacial extension .

P12.010
Circadian gene variation with latitude and breeding 
season in allochronic populations of two pelagic seabird 
species complexes

Katie Birchard, Hannah Driver, Rebecca Taylor, Bronwyn 
Harkness, Erin Chown, Austin Morrin, Dami Ademidun, Tim 
Birt, Vicki Friesen
Queen’s University, Kingston, ON, Canada

An organism’s ability to determine optimal breeding time 
is crucial for survival of its offspring . Circadian genes play a 
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central role in the regulation of endogenous circadian and 
circannual rhythms, which are essential for changing be-
haviour and physiology at the onset of breeding . Although 
these genes have been implicated in fertility, migration, and 
reproduction in previous research, little is known of how they 
are associated with breeding time in avian species . The Band-
rumped and Leach’s Storm-petrel species complexes (Hydro-
bates spp.; Procellariformes: Hydrobatidae) provide useful 
study systems to explore the association between variation 
in circadian genes and breeding time . These seabirds breed 
over a wide geographic range and have repeatedly diverged 
into allochronic breeding populations, in which two popula-
tions breed at the same colonies, but in different seasons . To 
determine if a significant association exists between circad-
ian gene variation and breeding season or latitude, individ-
uals from 10-15 breeding populations spanning the species’ 
ranges were sequenced for part of the coding sequences 
of each of four core circadian genes (Clock, Bmal1, Per2, and 
Cry) . No association between genotype and breeding season 
was observed for any gene, but Bmal1 and Clock genotypes 
correlated significantly with latitude in both species com-
plexes . These results indicate that although circadian alleles 
may not be associated with different breeding seasons in 
allochronic populations, variation in Bmal1 and Clock may 
be associated with differences in photoperiod and other 
environmental breeding cues that vary with latitude .

P12.011
Comparative phylogeography of floodplain forest birds 
support climatic oscillations in the Pleistocene as drivers 
of speciation in the Amazon

Gregory Thom1, Alexander Xue2, Alexandre Aleixo3, Camila 
Ribas4, Michael Hickerson2, Cristina Y . Miyaki1

1. Instituto de Biociencias, Universidade de Sao Paulo, Sao Paulo, SP, 
Brazil, 2. City University of New York, New York, NY, USA, 3. Museu 
Paraense Emilio Goeldi, Belém, PA, Brazil, 4. Instituto Nacional de Pes-
quisas da Amazonia, Manaus, AM, Brazil

Most of the studies on biogeography of Amazonian birds 
has been conducted with taxa restricted to the upland for-
est, while those from other habitats such as floodplains are 
still poorly explored . The Amazonian floodplains house the 
most diverse and largest flooded forests in the world, with 
high levels of species endemicity . The potential diversifica-
tion processes that could have been shaping the current 
genetic diversity of floodplain birds are still poorly tested and 
levels of cryptic diversity still need to be investigated . In the 
present study we conduced a comparative phylogenomic an-
alysis of floodplain forest birds testing diversification hypoth-
eses regarding the potential effects of ecological traits and 
historical environmental changes . We analyzed thousands of 
Ultra Conserved Elements of three widely distributed species 
complexes of antbirds (Myrmoborus lugubris - ash-breasted 
antbird, Thamnophilus nigrocinereus - blackish-grey antshrike 
/T. cryptoleucus - Castelnau’s antshrike, and Myrmotherula 
assimilis - Leaden antwren) . We implemented a comprehen-
sive set of phylogenetic and demographic analyses including 

model-based approaches to test alternative diversification 
hypotheses . Our findings indicated that these species com-
plexes presented a similar pattern of diversification including 
time of divergence, demographic history, and presence of 
current gene flow among populations . These results support 
that historical processes related to climatic oscillations that 
affected water levels of the main Amazonian rivers during 
the mid and late Pleistocene could have influenced these 
genomic patterns . Funds: BIOTA/FAPESP, DOB/NSF, NASA, 
CNPq, CAPES, BioComp

P12.012
Microgeographic genetic differentiation in penguins and 
shags

Naomi Perkins1, Juan Carlos Guevara-López2, Charles A . Bost3, 
Theresa Burg1

1. University of Lethbridge, Lethbridge, AB, Canada, 2. Escuela Nacional 
de Antropología e Historia, Mexico City, MEX, Mexico, 3. Centre d’Etudes 
Biologiques de Chizé, Chize, France

Morphological and behavioural differences exist in many 
species . In rare instances these differences correspond to 
genetic differences at neutral molecular markers . On Ker-
guelen Island in the southern Indian Ocean, two species of 
seabirds, Kerguelen shag (Leucocarbo verrucosus) and gentoo 
penguin (Pygoscelis papua), exhibit similar divergent behav-
ioural and morphological patterns . Both species appear to 
have two main ecotypes based on foraging strategy . Col-
onies are either comprised of individuals who forage shallow 
waters or offshore in deeper waters . Differences in foraging 
strategy appear to be stable within a colony over time and 
correspond to morphological differences . On Kerguelen the 
differences between the ecotypes are so extreme that shags 
from ‘inshore’ colonies may be 60% lighter than individuals 
from ‘offshore’ colonies . To determine if these two foraging 
strategies have led to genetic differentiation, we used neutral 
microsatellite markers to examine individuals from colonies 
containing the different ecotypes .

P12.013
Genomic distinctness of the Northern Goshawk 
subspecies Accipiter gentilis laingi

Kenneth K . Askelson, Armando Geraldes, Darren E . Irwin
University of British Columbia, Vancouver, BC, Canada

In coastal British Columbia, a subspecies of Northern Gos-
hawks (Accipiter gentilis laingi) is in decline and listed as 
Threatened under Canada’s Species at Risk Act . However, 
the genetic distinctness and range of this subspecies has 
not been previously characterized . Using the genomic tool 
Genotyping-by-Sequencing (GBS) with high quality DNA 
samples we characterized the genetic distinctness of this 
subspecies . To clarify the range, we developed 10 laingi-
informative genotyping assays, enabling the incorporation of 
hundreds of lower quality DNA samples into the study . Our 
results show that the laingi subspecies is genetically unique 
and restricted to the Haida Gwaii archipelago . However, our 
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results suggest that there is some gene flow between Haida 
Gwaii and other populations . Our study contributes to the 
overall knowledge of a difficult to study forest raptor and 
provides information that will likely be important to con-
servation managers . 

P12.014
Characterizing the Northwestern Crow-American 
Crow hybrid zone using genetic data from 150 years of 
museum specimens

David L . Slager1, 2, Kevin L . Epperly1, 2, John Klicka1, 2

1. Department of Biology, University of Washington, Seattle, WA, USA, 
2. Burke Museum of Natural History and Culture, Seattle, WA, USA

The Northwestern Crow (Corvus caurinus) has long been a 
controversial taxon because it is morphologically and be-
haviorally indistinguishable from the American Crow (Corvus 
brachyrhynchos) near the poorly defined range boundary 
in the Pacific Northwest . Using recent museum specimens 
from across the ranges of both taxa, we found two clades of 
mitochondrial DNA haplotypes that likely diverged dur-
ing the Pleistocene, consistent with past isolation in glacial 
refugia . The geographic distribution of these clades approxi-
mates the published ranges of Northwestern and Amer-
ican, and an overlap zone in northwestern Washington and 
western British Columbia where crow populations contain 
both haplotype groups is consistent with secondary contact . 
Using ddRAD SNPs from the nuclear genome, we inferred 
a phylogeographic pattern consistent with the mitochon-
drial signal and discovered that all crows in a broad area of 
western Washington and southwestern British Columbia 
are hybrids . Thus, these two taxa are conspecific under the 
biological species concept . Interestingly, the hybrid zone 
coincides with the most heavily urbanized part of the Pacific 
Northwest . One published hypothesis is that human land use 
changes and urbanization since the 19th century have al-
lowed crow populations to expand into new anthropogenic 
habitat types, reducing assortative mating and increasing 
the geographic breadth of the overlap zone . We use DNA 
sequences from 19th century museum specimens to test the 
hypothesis that the geographic distribution of Northwestern 
and American Crows has changed during the past 100 to 150 
years .

P12.015
The relevance of the historical documentation of the 
macaw collection at the Museum für Naturkunde Berlin 
for its further scientific usage

Sylke Frahnert
Museum für Naturkunde Berlin, Berlin, Germany

Historical collections of specimens are often neglected in 
modern research studies as scientific methods changed over 
the centuries . Researchers today need a lot more information 
than that which was originally stored with the specimens . 
To find out how these shortcomings can be diminished, an 
overview of the historical catalogues belonging to the bird 

collection of the Museum für Naturkunde Berlin was recently 
performed . Five historical catalogues, as well as three addi-
tional inventories, were found to have been set up for the 
skins and mounts before a digital database for all specimens 
terminated the phase of paper catalogues in 1999 . A chrono-
logical overview of the holdings was performed on the 
macaw collection as an example based on new insights into 
the historical documents . Over a period of 200 years, more 
than 200 macaws were incorporated into the collection, of 
which around 150 are still available . Besides selling doublets, 
damage during World War II was the most important reason 
for loss of specimens . From the entries in the catalogues, the 
history of individual specimens could be traced . Information 
is stored in the historical catalogues and can be noted to 
complement the data given on the labels . Based on ex-
amples, it will be shown how the fate of individual specimens 
can contribute to further research on this material .

P12.016
Heritability of reproductive traits in the blue tit

Dorota Lutyk, Katarzyna Janas, Mariusz Cichoń, Szymon 
Drobniak
Jagiellonian University, Kraków, Poland

Long term adaptation to a changing environment depends 
on a population’s potential to evolve . Only traits with suf-
ficient genetic variance can respond adaptively to environ-
mental selection pressures . According to the Fisher’s theorem 
of natural selection, the additive genetic variance (and thus 
heritability) of traits related to fitness is expected to be low 
because they are under strong directional selection . Al-
though heritability is of great interest to evolutionary biolo-
gists, its estimates in wild populations are scarce, especially 
for important life-history and reproductive traits . Without 
this knowledge it is impossible to predict evolution of such 
traits under changing environmental conditions . The aim of 
this study was to investigate the heritability of fitness related 
traits . Using data from 15 breeding seasons (2002 – 2016) in a 
wild population of Blue Tits (Cyanistes caeruleus) we calcu-
lated heritability (h2) of three reproductive traits (laying date, 
incubation duration and clutch size) and one morphological 
trait (tarsus length) for comparison . We found that repro-
ductive traits had very low heritabilities (laying date h2 = 0 .03, 
incubation duration h2 = 0 .04 and clutch size h2 = 0 .06) due 
to low levels of additive genetic variance and high residual 
variance . On the other hand heritability of tarsus length was 
high (h2 = 0 .58) . Our results suggest that the main source of 
variation in reproductive traits are nongenetic factors, and 
therefore any adjustment to novel environmental conditions 
in our population results from phenotypic plasticity rather 
than real genetic adaptation .
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P12.017
Phylogeographic structure of the Heermann’s Gull Larus 
heermanni (Aves: Charadriiformes)

Misael Daniel Mancilla Morales1, Enrico Alejandro Ruiz 
Castillo1, José Guadalupe Soñanez-Organis2

1. Instituto Politécnico Nacional, Ciudad de México, CMX, Mexico,  
2. Universidad de Sonora, Unidad Regional Sur, Navojoa, SON, Mexico

In seabirds, opportunities for divergence and spatial seg-
regation are limited . However, several factors (continental 
barriers, philopatry, geographical distance, climatic oscil-
lations) can promote genetic differentiation . During the 
late Quaternary, glaciations displaced terrestrial and mar-
ine environments from the northern hemisphere towards 
the equator . Formation and uplift of islands in the Gulf of 
California brought an opportunity for the Heermann’s Gull 
(Larus heermanni) . Nowadays more than 90% of their total 
population are nesting on Isla Rasa, and the rest on a few 
islands located in different large marine ecosystems . Our 
goal is to bring preliminary genetic relationships between 
Heermann’s Gulls that are nesting on different islands into 
and among the large marine ecosystems . We reconstruct 
phylogenetic relationships throughout the Heermann’s Gull 
distribution by means of mitochondrial DNA sequences 
and estimate the molecular diversity, neutrality, mismatch 
distribution, Bayesian skyland plots, genetic structure, isola-
tion by distance and gene flow . Our preliminary results show 
the northern populations were more recent phylogenetic-
ally . Overall, our genetic analyses support the hypothesis 
of philopatry and agree with observations in other seabirds 
regarding stronger philopatry in males than females . How-
ever, we continue adding samples from different sites and 
more analyses will be necessary . The climatic changes of the 
late Quaternary period affected the distribution of the Heer-
mann’s Gull and support evidence of a vicariance process in 
the Plio-Pleistocene . Likewise, philopatry suggests genetic 
differentiation among islands and large marine ecosystems . 
However, processes of differentiation may occur despite 
gene flow, as well as panmixia may be perceived despite bar-
riers to gene flow .

P12.018
Rapid global differentiation of migratory phenotypes in 
Bar-tailed Godwits

Jesse R . Conklin1, Yvonne I . Verkuil1, Theunis Piersma1, 2, 
Michaël C . Fontaine1

1. University of Groningen, Groningen, Netherlands, 2. NIOZ Royal 
Netherlands Institute for Sea Research, Den Burg, Netherlands

Migratory phenotypes are considered heritable and 
under strong selection, and therefore relatively inflexible 
in changing conditions . However, divergent patterns ob-
served within species attest to recent evolution of migratory 
phenotypes since the Last Glacial Maximum (LGM) . Bar-tailed 
Godwits Limosa lapponica are Arctic-breeding, long-distance 
migratory shorebirds, with five recognized subspecies distin-
guished by plumage, body size, annual-cycle phenology, and 

distance and direction of migration . Using reduced represen-
tation of genome-wide genetic polymorphism (nextRAD), we 
assessed the genetic structure and evolutionary history of 
204 individuals globally distributed across all major breeding 
populations . Analysis of >20,000 single-nucleotide poly-
morphisms (SNPs) supports a recent divergence of two major 
clades (Beringia and western Palaearctic) . Despite small 
differences in morphology and migratory behavior, Beringian 
populations were distinguishable genetically, including clear 
geographic structure within the Alaska breeding population . 
In contrast, genetic structure among western Palaearctic 
populations was much weaker, despite greater phenotypic 
differences . In general, the magnitude of phenotypic differ-
ences did not match genome-wide population structure, 
implying flyway-specific selection that either developed 
quite rapidly or poses only weak barriers to gene flow . We 
estimated the evolutionary history of each population and 
propose that population structure in Bar-tailed Godwits is 
mainly driven by phylogeographic processes (e .g . post-LGM 
changes in habitat and sea level) rather than isolation by 
phenotypic differences . Ongoing work will further recon-
struct the temporal and spatial patterns of diversification, 
and use inter-species comparisons to explicitly examine the 
impact of phenotypic differences on gene flow .

P12.019
Assessing the taxonomic status of the Great White 
Heron (Ardea herodias occidentalis) with genetic, 
morphological, and behavioral data

Heather L . McGuire1, Sabrina S . Taylor2, Frederick H . Sheldon2

1. Chowan University, Murfreesboro, NC, USA, 2. Louisiana State Univer-
sity, Baton Rouge, LA, USA

The taxonomic status of the Great White Heron (GWH) is 
controversial: initially it was treated as a distinct species (Ar-
dea occidentalis), but later was subsumed as a subspecies of 
Great Blue Heron (GBH; A. herodias occidentalis) . We assessed 
the distinctiveness of GWH by examining genetic and size 
variation among all North American subspecies, and mate 
choice between GBH/GWH in Florida Bay, where white- and 
blue-colored herons meet . Microsatellite analyses showed 
some genetic differentiation between two groups: (1) a 
group consisting of white- and blue-colored herons in Flor-
ida Bay and white herons on the outer Keys, and (2) a group 
consisting of blue forms on Florida Peninsula and elsewhere 
in North America . In respect to morphology, the use of color 
was complicated because many, if not all blue-colored her-
ons in the Florida Bay contact zone are Wurdemann’s Herons, 
i .e ., hybrids between GWH and GBH . Morphometric com-
parisons of other characters indicated a size trend between 
GWH and GBH, although it was not significant . Examination 
of mate preference showed that herons mate assortatively by 
color where they meet, as white/white and blue/blue pairs 
are more common than in a randomly mating population . 
In addition, GWH and GBH nest in different habitats (islands 
versus mainland) and at different peak times, factors that 
may act as drivers of speciation . Additional genome-wide 
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genetic analyses should help to identify and resolve differ-
ences between GWH and GBH . Until then, the species status 
of GWH remains difficult to resolve objectively .

P12.020
Origin of Ruddy Shelducks (Tadorna ferruginea) moulting 
in The Netherlands

Sjoerd Dirksen1, 2, Erik Kleyheeg1, 3

1. Working Group Ruddy Shelduck Netherlands, Utrecht, Netherlands, 
2. Sjoerd Dirksen Ecology, Utrecht, Netherlands, 3. Department of 
Migration and Immuno-Ecology, Max Planck Institute for Ornithology, 
Radolfzell, Germany

Since 1995, an increasing number of Ruddy Shelducks are 
moulting at Eemmeer, Netherlands . In 2013, >800 were 
present . The Dutch breeding population is much too small 
to be the source, rendering the origin of moulting birds 
unclear . In several European countries, Ruddy Shelducks 
have established feral populations originating from captivity, 
but the population estimates of these populations seemed 
unlikely to explain the rapid increase . Hence, an origin from 
natural range in the Mediterranean, eastern Europe or farther 
away could not be excluded . Ruddy Shelducks migrate over 
long distances . In Poland a bird with a ring from Kirgizistan 
was found . Therefore, our primary question was: do moulting 
Ruddy Shelducks at Eemmeer originate from the species’ nat-
ural range, or are they from feral populations in neighbour-
ing countries? In 2013 - 2016 we caught 333 moulting Ruddy 
Shelducks at Eemmeer and 16 birds elsewhere, of which 198 
and 14 respectively were given neckrings . Seven birds were 
equipped with GPS-GSM-transmitters . We will present the 
movements, which were mainly to Germany and Switzer-
land . Also timing and duration of moult, weight in relation to 
moult stage, selection of moult sites, fidelity to moult sites 
will be presented . All in all, we present how the species uses 
this range-extension, from in between mountains in Middle 
Europe to the delta of the Rhine . The results prove this study 
leads to new insights in ecology, distribution and numbers of 
a severely understudied species in NW-Europe . Additionally, 
our field research provides relevant information for manage-
ment of potentially invasive species .

P12.021
A higher resolution examination of climate-mediated 
hybrid zone movement

Dominique N . Wagner1, Robert L . Curry2, Irby Lovette3, Scott 
A . Taylor1

1. University of Colorado Boulder, Boulder, CO, USA, 2. Villanova Univer-
sity, Villanova, PA, USA, 3. Cornell University, Ithaca, NY, USA

Hybrid zones are dynamic, the site of unique interspecific 
interactions, and influenced by climate change . Studying 
hybrid zones can provide insight into how species, and their 
alleles, are affected by changing environmental conditions . 
Previous work by Taylor et al. (2014) reported that the hybrid 
zone between black-capped chickadees (Poecile atricapillus) 
and Carolina chickadees (P. carolinensis) shifted northward 

approximately 11km between 2002 and 2012, and that this 
movement was correlated with warming winter temper-
atures . Using the recently completed black-capped chicka-
dee reference genome, sequence data from this study was 
reconsidered . Expanding on the original 1425 SNPs under 
consideration (23 of which were diagnostic) allows for higher 
resolution mapping of temporal variation in allele frequen-
cies, increases the likelihood of identifying candidate genes 
associated with species barriers in this shifting hybrid zone, 
and provides high-resolution documentation of the genomic 
signature of a moving hybrid zone . Additionally, this ex-
panded analysis will facilitate comparisons between other 
black-capped/Carolina chickadee hybrid zone transects and 
other avian hybrid zones more broadly . Looking forward, 
understanding the genomic signature of shifting hybrid 
zones will be useful for understanding range shifts in other 
taxa and the consequences of gene flow in both expanding 
and retreating populations . Climate change is poised to have 
far-reaching, and likely variable, impacts on genomic varia-
tion in many taxa, and studying the genomic changes associ-
ated with range shifts may provide important insight .

P12.022
Complex population genetic structure in a widespread 
resident North American passerine, Perisoreus canadensis 

Kimberly Dohms1, Brendan A . Graham2, Theresa M . Burg2

1. Canadian Wildlife Service, Environment and Climate Change Can-
ada, Delta, Canada, 2. Department of Biological Sciences, University of, 
Lethbridge, AB, Canada

An increasing body of studies of widely distributed, high 
latitude species shows a variety of refugial locations and 
population genetic patterns . We examined the effects of 
glaciations and dispersal barriers on the population genetic 
patterns of a widely distributed, high latitude, resident North 
American corvid, the Grey Jay (Perisoreus canadensis), using 
the highly variable mitochondrial DNA (mtDNA) control 
region and microsatellite markers combined with species dis-
tribution modeling . We sequenced 914 bp of mtDNA control 
region for 375 individuals from 37 populations and screened 
seven loci for 402 individuals from 27 populations across the 
gray jay range . We used species distribution modeling and a 
range of phylogeographic analyses to examine evolutionary 
history and population genetic structure . MtDNA and micro-
satellite markers revealed significant genetic differentiation 
among populations with high concordance between mark-
ers . Paleodistribution models supported at least five poten-
tial areas of suitable Grey Jay habitat during the last glacial 
maximum and revealed distributions similar to the Grey Jay’s 
contemporary during the last interglacial . Colonization from 
and prolonged isolation in multiple refugia in North America 
is evident . Historical climatic fluctuations, the presence of 
multiple dispersal barriers, and highly restricted gene flow 
appear to be responsible for strong genetic diversification 
and differentiation in Grey Jays . 
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P12.023
Phylogeography and diversification of two Atlantic 
Forest species of Pyriglena (Aves: Thamnophilidae)

Manuelita Sotelo-Muñoz1, Marcos Maldonado-Coelho1, Maria 
Svensson-Coelho2, Cristina Yumi Miyaki1

1. University of Sao Paulo, Sao Paulo, SP, Brazil, 2. Lund University, Lund, 
Sweden

The Atlantic Forest (AF) is one of the most biodiverse biomes 
in the world . Several hypotheses of diversification have 
been proposed and tested on various AF taxa revealing a 
complex history that still deserves to be investigated . Thus, 
in the present study, we used a multi-locus approach to 
examine the evolutionary history of the White-shouldered 
Fire-eye (Pyriglena leucoptera) and the Fringe-backed Fire-
eye (Pyriglena atra), two parapatric sister species endemic 
to the AF . We sequenced one mitochondrial (ND2), three Z 
chromosome-linked (PLAA1, BRM15, CHDZ-18) and three 
anonymous markers (VIDY, 55J7, GK439) of 554 individuals 
from 66 localities . We recovered four populations (three of P. 
leucoptera and one of P. atra) that diverged during the late 
Pleistocene and presented varying levels of admixture . P. 
leucoptera and P. atra showed high levels of differentiation 
of the Z chromosome-linked PLAA marker despite sharing 
a mitochondrial lineage . P. leucoptera displayed two genetic 
clines geographically congruent with two large rivers . These 
rivers do not seem to be primary barriers, but could have 
limited gene flow between populations enhancing their dif-
ferentiation . Our data supports speciation by vicariance and 
intraspecific differentiation due to dispersal and an admix-
ture event between interspecific populations . It seems that 
both small-scale forest fragmentation and changes in species 
range could explain the observed pattern . Funds: FAPESP, 
CAPES, CNPq, NAP BioComp .

P12.024
Novel genome and genome-wide SNPs reveal early 
fragmentation effects in an edge-tolerant songbird 
population across an urbanized tropical metropolis

David Tan1, Balaji Chattopadhyay1, Kritika M . Garg1, Emilie 
Cros1, Per G . Ericson2, Martin Irestedt2, Frank E . Rheindt1

1. National University of Singapore, Singapore, Singapore, 2. Swedish 
Museum of Natural History, Stockholm, Sweden

Although edge-tolerant species are known to benefit from 
habitat fragmentation, less is known about the population 
genetic impacts that fragmentation may exert on edge-
tolerant species . We examined the landscape genomic 
structure of an edge-tolerant forest-dependent bird species, 
the Striped Tit-Babbler Mixornis gularis, in the heavily urban-
ized island of Singapore to determine whether two centuries 
of fragmentation have led to signs of isolation and loss of 
population-genetic diversity in different parts of the island . 
We obtained a high-quality complete reference genome with 
78x coverage . Using almost 4000 SNPs from double-digest 
RAD-Sequencing across 46 individuals, we found that the 
population has likely experienced a recent contraction in 

effective population size and currently exhibits low popula-
tion genetic diversity . Using empirical and simulation-based 
landscape genomic analyses, we also found that the subtle 
population genetic structure observed in the Striped Tit-Bab-
bler population in Singapore is likely driven by isolation by 
distance resulting from limited dispersal . Our results demon-
strate that population genetic impoverishment and subdiv-
ision can accumulate at relatively rapid rates in edge-tolerant 
bird species such as the Striped Tit-Babbler as a result of 
fragmentation, and that subtle spatial genetic structure can 
be detected over fine spatial and temporal scales using rela-
tively few multilocus genomic SNPs . 

P12.025
Are oceanic fronts an effective barrier to dispersal in 
Eudyptes penguins?

María José Frugone1, 2, A . Lowther3, D . Noll1, B . Ramos1, P . 
Pistorius4, G .P .M . Dantas5, M .V . Petry6, F . Bonadonna7, A . 
Steinfurth8, 9, A . Polanowski10, A . Raya Rey11, N . A . Lois11, 12, K . 
Pütz13, P . Trathan14, B . Wienecke10, E . Poulin2, J .A . Vianna1

1. Universidad de Chile, Santiago, Chile, 2. Pontificia Universidad 
Católica de Chile, Santiago, Chile, 3. Norwegian Polar Institute, Tromsø, 
Norway, 4. DST/NRF Centre of Excellence at the Percy FitzPatrick Insti-
tute for African Ornithology, Department of Zoology, Nelson Mandela 
University, Port Elizabeth, South Africa, 5. Pontificia Universidade 
Católica de Minas Gerais, PPG in Vertebrate Zoology, Belo Horizonte, 
MG, Brazil, 6. Universidade do Vale do Rio dos Sinos, Laboratório de 
Ornitologia e Animais Marinhos, São Leopoldo, RS, Brazil, 7. CEFE UMR 
5175, CNRS, Université de Montpellier, Université Paul-Valéry Montpel-
lier, Montpellier, France, 8. University of Cape Town, DST-NRF Centre 
of Excellence, Percy FitzPatrick Institute of African Ornithology, Cape 
Town, South Africa, 9. RSPB Centre for Conservation Science, Royal So-
ciety for the Protection of Birds, Cambridge, United Kingdom, 10. Aus-
tralian Antarctic Division, Tasmania, TAS, Australia, 11. Centro Austral 
de Investigaciones Científicas – Consejo Nacional de Investigaciones 
Científicas y Técnicas (CADIC-CONICET), Tierra del Fuego, Argentina,  
12. Laboratorio de Ecología y Comportamiento Animal. Instituto de 
Ecologia, Genética y Evolución de Buenos Aires, Buenos Aires, Argen-
tina, 13. Antarctic Research Trust, Zürich, Bremervörde, Germany,  
14. British Antarctic Survey, Cambridge, United Kingdom

In the Southern Ocean the polar front (PF) and the subtropic-
al front (STF) are suggested to impose a barrier to dispersal 
of marine biota, generating genetic structure and promoting 
lineage diversification . Such a hypothesis is proposed for 
some Eudyptes penguins, particularly in rockhopper pen-
guins (E. moseleyi, E. chrysocome and E. filholi), nevertheless 
it has not been tested in other Eudyptes penguins, like the 
wide-distributed Macaroni penguin (E. chrysolophus) . On the 
other hand, because of recent diversification of Eudyptes, the 
number of species remains uncertain, particularly if southern 
rockhoppers (E. chrysocome and E.filholi) and macaroni and 
royal penguins (E.schlegeli) should be considered different 
species . Our aim was to evaluate if oceanic fronts represent 
an efficient barrier to dispersal in rockhopper and maca-
roni penguins and assess genetic differentiation between 
Eudyptes species . We analyzed two mtDNA and two nuclear 
markers from 13 locations of macaroni, royal and rockhop-
pers penguins . Our results show a strong phylogeographic 



Poster Abstracts 27th International Ornithological Congress, Vancouver, 2018

341

structure between rockhopper penguins supporting the 
recognition of three separated species . Genetic divergence 
was not observed between macaroni and royal penguins . In 
macaroni penguins we did not find lineage diversification 
but we found population genetic structure between some 
colonies . We suggest that the PF and STF can act as barriers 
for these species, but the impact/incidence on gene flow 
may vary between species and colonies . Finally, we discuss 
the importance of geographic distance between colonies 
and species dispersal capacity to explain phylogeographical 
patterns within these species .

P12.026
Phylogeography of the Humboldt penguin (Spheniscus 
humboldti) using ddRAD-seq

Valentina Muñoz1, Daly Noll1, Katterinne Méndez2, Daniel 
González3, Gisele Dantas4, Guillermo Luna5, Alejandro 
Simeone2, Ke Bi6, Rauri Bowie6, Juliana A . Vianna1

1. Pontificia Universidad Católica de Chile, Santiago, Chile, 2. Univer-
sidad Andrés Bello, Santiago, Chile, 3. Universidad de Concepción, 
Chillán, Chile, 4. Pontificia Universidade Católica de Minas Gerais, Belo 
Horizonte, MG, Brazil, 5. Universidad Católica del Norte, Coquimbo, 
Chile, 6. University of California, Berkeley, CA, USA

The Humboldt penguin (Spheniscus humboldti) is distributed 
from northern Peru to Isla Guafo (43˚ S) in southern Chile . 
Shifts in its distribution and abundance have been associated 
with climate change, alterations in their prey abundance by 
fisheries’ pressure and disturbances produced by humans 
and introduced species . In addition, the quaternary cold 
periods (like the last glacial maximum) have impacted the 
populations and the distribution of genetic diversity along 
the southern portion of its range . The aim of this study is to 
assess the congruence between demographic and macro- 
and microevolutionary processes that modeled the ecologic-
al and geographical setting of Humboldt penguin at Chilean 
coast . Therefore, we studied six locations (n=56) and em-
ployed ddRAD-seq to elucidate phylogeographic patterns, 
demographic history, and population genetic structure . Re-
sults suggest that breeding colonies from the northernmost 
locations, Punta San Juan (Peru) and Pan de Azúcar (Chile) 
colonies are most differentiated from the other populations . 
Also, low population structure between the other north-
central-south colonies and a pattern of isolation by distance 
was found . Based on these results, the Humboldt penguin 
population should be considered as two management units 
(MU), the two northernmost locations and the remaining 
breeding colonies . This information allows us to understand 
the processes that have modulated the evolutionary history 
of these populations . Thus, this work serves as a contribution 
to the conservation efforts of the species .

P13: Population and Individual Ecology

P13.001
Variation in ocean conditions and chick growth measures 
in Cory’s and Cape Verde Shearwaters

Jaime A . Ramos1, Isabel Rodrigues2, Tommy Melo2, Pedro 
Geraldes3, Pedro M . Araújo1, Filipe Ceia1, Ivo Santos1, Jorge 
Pereira1, Cristiana Vieira1, Vitor H . Paiva1

1. MARE - Marine and Environmental Sciences Centre, Coimbra, Portu-
gal, 2. BiosferaI, Mindelo, Cabo Verde, 3. SPEA-Sociedade Portuguesa 
para o Estudo das Aves, Lisboa, Portugal

Varying environmental conditions have a strong effect on the 
reproductive and feeding ecology measures of seabirds . We 
assessed how annual variation in the at-sea foraging areas of 
breeding adults, and oceanographic characteristics influ-
enced annual variation in linear growth rate and asymptotic 
mass of Cory’s Shearwater (Calonectris borealis) and Cape 
Verde Shearwater (Calonectris edwardsii) chicks in the North 
Atlantic in 2013-2017 . We attached GPS loggers to chick-rear-
ing foraging adults to evaluate their use of at-sea areas and 
weight their chicks regularly to measure linear growth rate 
and asymptotic mass . When oceanographic conditions were 
unfavorable, i .e . with lower chlorophyll a concentration (CHL) 
and higher sea surface temperature anomaly (SSTa) chicks 
had a lower asymptotic mass, and foraging adults presented 
a larger at-sea home range and foraging areas, suggesting 
that poor foraging conditions forced parents to search for 
prey over a larger area . However, correlations between chick 
growth measures and CHL and SSTa within the foraging 
areas of their parents did not present clear patterns for both 
shearwater species . Data is needed for a large number of 
years varying in environmental conditions, and GPS loggers 
should be attached to breeding adults for long periods of 
time, to better represent the entire chick growth period .

P13.002
Differences in nest site selection and hatching success in 
white-winged tern (Chlidonias leucopterus) and black tern 
(Chlidonias niger): the importance of habitat and timing

Artur Golawski
Siedlce University of Natural Sciences and Humanities, Siedlce, Poland

It is well-known that the habitat preferences of an expanding 
species may play a major part in the expansion process 
when it occupies a favourable habitat enabling high levels of 
reproduction and the establishment of new populations . In 
this paper, we compared hatching success of two species of 
terns: black tern (Chlidonias niger) (a non-expansive species) 
and white-winged tern (Chlidonias leucopterus) (an expansive 
species, new to the region since 1997) with respect to micro-
habitat preferences on oxbow lakes in eastern Poland . The 
hatching success of white-winged tern was statistically less 
than that of black tern (41 .7 vs . 66 .7%) . The black tern clearly 
preferred places situated closer to the wall of helophytes 
and with a larger proportion of such vegetation than at the 
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random sites . While white-winged tern preferred places situ-
ated far from the wall of helophytes and with with deeper 
water . Comparison of habitat parameters at the nesting sites 
between the two tern species showed a significantly greater 
depth of water and distance from the wall of helophytes 
in white-winged tern . In the white-winged tern clutches 
successfully hatched were situated much closer to the wall 
of helophytes and were initiated on average up to 8 days 
earlier compared with clutches that failed to hatch . In black 
tern, hatching success was not influenced by environmental 
factors . In eastern Poland, white-winged tern inexperienced 
in selecting nest sites in newly colonised areas probably 
falls into an “ecological trap” . This could be why the ongoing 
expansion of this species is proceeding rather slowly .

P13.003
Migratory swans adapting to climate change: short-
stopping or short-staying?

Rascha J . Nuijten1, Kevin A . Wood2, Trinus Haitjema3, Eileen C . 
Rees2, Bart A . Nolet1, 4

1. Department of Animal Ecology, Netherlands Institute of Ecology, 
NIOO-KNAW, Wageningen, Netherlands, 2. Wildfowl & Wetlands Trust, 
Slimbridge, Gloucestershire, United Kingdom, 3. Bird Monitoring & 
Guiding Fie, Haapsalu, Estonia, 4. Department of Computational Geo-
Ecology, Institute for Biodiversity and Ecosystem Dynamics, University 
of Amsterdam, Amsterdam, Netherlands

Species currently face a rapidly changing environment to 
which they need to adapt to survive . For migratory species, 
differing rates of change and unpredictability of favorable 
conditions in the areas they visit create extra challenges for 
adaptation . Range shifts (e .g ., winter short-stopping) and 
phenological changes (e .g ., arrival and departure in the 
wintering area) can lead to changes in abundance in certain 
areas, with resulting conservation implications . However, co-
occurrence of these processes complicates the analysis of the 
underlying mechanism . Here we study both changes in Be-
wick’s swans (Cygnus columbianus bewickii), a long-distance 
migratory bird that winters in NW Europe and breeds in 
Arctic Russia . Its small population size enables a high ringing 
density and the very high re-sighting probability of marked 
individuals (>90% for neckrings) makes this species highly 
suitable to study these processes . By analyzing >40 years 
of re-sighting data we found a significant but small east-
ward shift over the study period . A possible explanation is a 
change in site preferences over time . Using the same data, 
we also found a significant later arrival of birds in autumn 
and, surprisingly, a later departure in spring . Comparison 
with weather data showed that throughout the winter Be-
wick’s swans are present in areas where air temperatures are 
about 5˚C, hinting at climate change being the driving factor 
behind this phenological shift . Our study demonstrates how 
short-stopping and migratory phenology are interlinked, and 
should be studied in connection to understand changes in 
species distribution under climate change .

P13.004
Breeding failure of northern gannets: effect of fish stock 
depletion or environmental changes?

David Pelletier1, 2, François Grégoire3, Stéphane Plourde3, 
Dévrig Bouillet1, Jean-François Rail4, Magella Guillemette1

1. Université du Québec à Rimouski, Rimouski, QC, Canada, 2. Cégep 
de Rimouski, Rimouski, QC, Canada, 3. Fisheries and Oceans, Mont-Joli, 
QC, Canada, 4. Environment and Climate Change Canada, Canadian 
Wildlife Service, Québec, QC, Canada

Seventy percent of seabird populations are declining across 
the world . Fisheries and rapid environmental changes could 
explain such a decrease because they potentially modify 
abundance and distribution of prey in the marine ecosystem . 
Breeding success is often the most affected demographic 
parameters . Indeed, it has been shown from a meta-analysis 
that seabird breeding success starts to decline at some 
critical threshold of prey abundance . We estimated such 
a threshold for a large seabird breeding in the Gulf of St . 
Lawrence (GSL), Eastern Canada, the northern gannet (Morus 
bassanus) . Using a time series starting in the late 1970s that 
included estimated biomass of fish, gannet population and 
food consumed by gannets, we found a positive and non-
linear relationship between prey biomass (herring and mack-
erel) and breeding success . This correlation was supported 
by the bio-energetic model indicating that gannets extract a 
substantial fraction of the available biomass . In addition, dis-
tribution and time spent at sea (derived from GPS recordings) 
increased considerably when decreases of food abundance . 
We finally tested the influence of environmental parameters 
on breeding success . Using our time series together with 
environmental data spanning a period of 40 years (including 
sea-surface temperature, scores of physical environment, 
zooplankton abundance and zooplankton phenology), we 
did not find any relationship between the environmental 
variables and breeding success . We thus conclude that deple-
tion of fish stock best explain breeding failure of the north-
ern gannets in the GSL .

P13.005
Movement and habitat use of the Spot-flanked Gallinule 
(Porphyriops melanops bogotensis), an endangered and 
endemic subspecies from the Colombian Andes

Loreta Rosselli1, Fernando Castro2

1. Universidad de Ciencias Aplicadas y Ambientales, Bogota, Colombia, 
2. Parque Jaime Duque, Tocancipá, Colombia

The Colombian northern Andes are an important biogeo-
graphical region with a high degree of endemism . However, 
it is also the part of the country with the highest human 
population and therefore natural habitats have disappeared, 
particularly wetlands, causing threats to biodiversity . The 
Colombian subspecies of the Spot-flanked Gallinule is one of 
these endangered taxa that survives in the fragmented wet-
lands left in the region . Nothing is known on the movements 
of this rail between the water bodies it inhabits and this 
information is crucial for the land planning and conserva-
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tion of the species . We are using telemetry to learn about the 
movements and habitat use of these birds in a wetland area 
north of Bogotá . After careful trials and observations in an 
aviary we found that the best method to attach the transmit-
ters is using leg-loop harnesses ensuring their permanence 
without causing damage or movement impediment to the 
animals . The gallinules frequent small floating vegetation 
and open water habitats in rural landscapes and recreational 
areas . Hand raised released individuals had a high mortality 
rate whilst wild caught rails adapted well to the transmitters . 
Preliminary observations indicate that these territorial rails 
can move at least one kilometer between wetlands and that 
they are also present along the Bogota River . The information 
obtained from this project will be useful for landscape plan-
ning and conservation, and in evaluating hand-raising and 
reintroducing individuals as a potentially viable conservation 
option; the expertise obtained could be applied to other spe-
cies whose movements are unknown .

P13.006
Population inventory of Leach’s Storm Petrels 
(Oceanodroma leucorhoa) on Great Duck Island

Chloe O . Hanken
College of the Atlantic, Bar Harbor, ME, USA

The breeding biology of Leach’s Storm-Petrel (Oceanodroma 
leucorhoa) is challenging to study . Pairs nest in underground 
burrows to which they return to and leave from exclusively 
at night, and not all burrows in a given colony are occupied 
every year, creating marked difficulty in determining popula-
tion numbers . Censuses are time intensive and often unreli-
able due to the frequency of false positives (non-breeding 
birds roosting in burrows) and false negatives (missed 
breeders) . Great Duck Island, located in the Gulf of Maine, is 
thought to hold the largest colony of Leach’s Storm-Petrels 
in the Northeastern United States . Population estimates have 
varied drastically since the colony was surveyed in 1977, due 
largely to differences in census methodology . This paper 
reports results of the most recent census, comparisons with 
past numbers and methodologies, and attempts to standard-
ize protocols for future data collection . The census, based on 
a 2002 study, employed eight island-wide east-to-west tran-
sects . Each transect was subdivided into two by twenty-mete 
survey plots individually sampled for burrow occupancy 
using playbacks, stick lattices, game cameras, and grubbing . 
Previous research has shown evidence of preferential nesting 
in forest edge areas, burrow clustering on the southeastern 
(leeward) side of the island, but widespread low-density 
nesting throughout the island . Difficulties in censusing have 
great implications in terms of future conservation efforts . 
Although Leach’s Storm-Petrel is currently considered a spe-
cies of least concern, the population could change dramatic-
ally and these changes would go largely unnoticed . Further 
standardization of protocols is an essential step in reliable 
population estimates .

P13.007
Do Black-headed Gulls show individual egg colour 
patterns?

Katja Rahn, Angela Schmitz-Ornés
University of Greifswald, Greifswald, Germany

At the coastline in the northeast of Germany, Black-headed 
Gulls (Chroicocephalus ridibundus) breed in colonies of up to 
10000 breeding pairs . Each season, individual birds invest 
a great amount of energy in reproduction including long 
parental care for raising only one to three chicks . Addition-
ally, intraspecific brood parasitism has been found to occur . 
Typical for colony breeders, gulls breed in confined spaces in 
high densities . Therefore, they may have developed mech-
anisms for recognizing their own eggs, possibly by female 
specific egg shell colour patterns, which are very variable 
among Black-headed Gulls . To test the hypothesis that eggs 
bear individual specific colour fingerprints, we analysed 
photographs of eggs of 25 clutches on the island Böhmke . 
Analysis of egg colour patterns showed that the eggs are 
more similar within than among clutches . We extracted 
maternal DNA from collected eggshells and feathers to con-
firm maternity and estimated levels of brood parasitism in 
the colony . In 88% of cases the eggs of one nest belonged to 
a single female . Only three clutches were parasitized, but the 
variation within clutches did not correlate with brood para-
sitism . We are still on the search for causes and consequences 
of the reduced variation within clutches . Are the females able 
to recognize the colour pattern of their own eggs or is the 
egg colour pattern determined by other factors like fitness of 
the female, nutrition or age?

P13.008
Direct and Indirect Effects of Habitat Loss and Nesting 
Density on Survival and Breeding Propensity of an 
Endangered Shorebird

Daniel H . Catlin, Daniel Gibson, Kelsi L . Hunt, Meryl J . 
Friedrich, Chelsea E . Weithman, Sarah M . Karpanty, James D . 
Fraser
Virginia Tech, Blacksburg, VA, USA

Habitat loss is a primary driver of the loss of global biodivers-
ity . Although the connection between a species and its 
habitat is clear, the specific mechanisms by which habitat 
loss affect populations is less well understood . We investigat-
ed the relationship between fluctuating habitat area on the 
breeding propensity and demography of a pioneer species, 
the piping plover (‘plover,’ Charadrius melodus) . We captured 
and marked adult and hatchling plovers on the Missouri 
River from 2005 to 2014 . In 2010 and 2011, historically high 
water levels and flooding inundated much of the plover’s 
sandbar nesting habitat on the Missouri River . Although 
plovers are conspicuous, breeding status can be difficult to 
establish with certainty . To address this issue, we developed 
a Bayesian formulation of a multievent model, or a multistate 
model with state uncertainty . We investigated the effect of 
sex, habitat availability, and nesting density on survival of 
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hatch-year and breeding and non-breeding adult plovers . 
In addition, we estimated the transition rates for these age 
classes between breeding and non-breeding states . Non-
breeding adults had lower survival rates (0 .58 ± 0 .06) than 
breeding adults (0 .80 ± 0 .04) . In general, abundant habitat 
and low densities were positively correlated with breeding 
propensity, hatch-year survival, and breeding adult survival . 
Our results indicate that habitat limitation has a complex 
relationship with demography, such that habitat loss has 
negative impacts across a suite of related variables . With 
continued, rapid losses of habitat, these findings will inform 
future efforts to mitigate the effects for a suite of species .

P13.009
Delayed start of first-time breeding and non-breeders 
surplus in the Western Siberian population of the 
European Pied Flycatcher

Vladimir G . Grinkov1, Helmut Sternberg2

1. Evolutionary Biology Department, Faculty of Biology, Lomonosov 
Moscow State University, Moscow, Russia, 2. OAG f. Populationsfor-
schung Braunschweig, Braunschweig, Germany

Non-breeders are those sexually mature individuals that 
do not breed in a given reproductive cycle of a population . 
There is a widespread belief that the presence of non-breed-
ers can affect the actual population dynamics, as well as the 
population responses to environmental change (Lee et al . 
2017) . Sternberg (1989), using demographic data, has for the 
first time shown that 83% and 62% of males and females, 
respectively, do not breed in the first year of life in the Lower 
Saxony (Germany) population of the European Pied Flycatch-
er (Ficedula hypoleuca) . Later, with experimental removal 
of males, it has been proven that in the Lower Saxony and 
Moscow Region (Russia) populations, there are many non-
breeding males (Sternberg et al . 2002) . For the Netherlands 
population of the European Pied Flycatcher, the presence 
of a large number of non-breeders has been demonstrated 
using experimental removals for both males and females 
(Both et al . 2017) . Here we have estimated the number of 
non-breeders in the Western Siberian population of the 
European Pied Flycatcher using demographic data (11 co-
horts from 2001 to 2011 of birth) and experimental removal 
of males . We have shown that both males and females can 
start to breed at the age of one to five years . The proportion 
of non-breeders can be 59 .5% and 68 .5% for first-year males 
and females, respectively . We discuss the differences in the 
proportion of non-breeders between the Western Siberian 
and European populations of the European Pied Flycatcher, 
as well as factors affecting the number of non-breeders .

P13.010
Occupancy of two common sparrows in Northern Alberta: 
disentangle the effects of human disturbances and noise

Natalie Sánchez Ulate, Erin Bayne, Julia Shonfield, Alex 
MacPhail
University of Alberta, Edmonton, AB, Canada

Songbirds are one of the most studied groups for being 
sensitive to human-caused noise since they rely on acous-
tic cues to maintain social interactions such as territorial 
defense and female attraction . The common responses to 
noise are the avoidance of the noise source or the change of 
the songs to increase transmission . However, it is not clear 
what is the effect of the disturbance (e .g . land use change) in 
relation to the noise created by human infrastructure . In this 
study, we tested whether species avoid the noisy areas, tak-
ing into account human disturbance in addition to the noise 
source . For this, we estimated the occupancy of two common 
sparrows, Lincoln’s Sparrow (Melospiza lincolnii), and White-
throated Sparrow (Zonotricia albicollis) which breed in similar 
habitats in Northern Alberta . The species were detected 
using autonomous recording units deployed in groups of 
100 separated by 600 m (Big grids) from May to July in 2015 . 
The grids ranged from low to high levels of human disturb-
ances created by the energy sector . Both species were highly 
detected across the study area, but Lincoln’s Sparrow had the 
higher occupancy in the noisier areas with greater human 
disturbance levels . One explanation might be the higher 
variation in Lincoln’s Sparrow songs that help them to avoid 
the low-frequency noise, in comparison to the less variable 
White-throated Sparrow . Based on these results, we can con-
clude that noise reduced, even more, the habitat available for 
one species, which might turn in lower reproduction success 
and population decreases .

P13.011
Improved population trajectories for North American 
swallows, swifts, and nightjars with a hierarchical 
Bayesian GAM

Brandon P . Edwards, Adam C . Smith
Canadian Wildlife Service, Environment and Climate Change Canada, 
Ottawa, ON, Canada

Population trends for swallows, swifts, and nightjars changed 
for the worse in the mid-1980s across North America (Smith 
et al . 2015 . PLoS One 10:e0130768) . But population trajector-
ies estimated with the standard BBS model suggest a more 
constant rate of change for these species and generally do 
not show the inflection point well . Our goal was to estimate 
population trajectories for 8 species of swallows, swifts, and 
nightjars using a more flexible temporal model-structure, 
while retaining all the nuisance parameters in the standard 
BBS model (e .g ., observer and route effects) . The GAM param-
eters for each geographic stratum, which control the shape 
of the population trajectories, were estimated as random 
effects, centered on a survey-wide mean with an associated 
variance . This allowed the model to share information among 
regions, on the shape of the population trajectory, thereby 
improving the estimates in both relatively data-sparse strata 
as well as estimates for combined regions, such as BCRs, 
countries, and continent-wide . We compared the predictive 
accuracy of the GAM with the standard BBS model, using 
k-fold cross-validation . The GAM generated population 
trajectories that were much more likely to reflect the change 
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in population trend in the 1980s and generally fit the data as 
well as, or better than the standard BBS model .

P13.012
Variability in the persistence of Tooth-billed Bowerbird 
(Scenopoeetes dentirostris) bowers following a severe 
tropical cyclone

Amanda N . Freeman1, Graham N . Harrington2, John D . Grant3

1. The School for Field Studies, Centre for Rainforest Studies, Yunga-
burra, QLD, Australia, 2. Tropical Forest Research Centre, CSIRO, Ather-
ton, QLD, Australia, 3. Mailbag 71, Yungaburra, QLD, Australia

Tooth-billed Bowerbirds (Scenopoeetes dentirostris) are 
endemic to the Wet Tropics region of Queensland, Australia . 
During their breeding season, males clear areas of the forest 
floor on which they place fresh leaves . Males attend these 
courtship bowers, singing and maintaining their leaves, in 
leks that are known to persist for 30 years . In 2006, Cyclone 
Larry caused significant disturbance to rainforest across the 
southern Atherton Tablelands where we record the number 
of Tooth-billed Bowerbird bowers at long-term monitoring 
locations . At these locations, the cyclone had a variable effect 
on the number of bowers attended in the following breed-
ing season from a 30% reduction in active bowers, to as few 
as two out of ten bowers remaining, only one of which was 
attended by an original owner . Subsequent monitoring has 
shown similar variation in the recovery of bower numbers; 
from remaining at 30% of their former numbers to full recov-
ery to pre-cyclone levels . We postulate that differences in the 
level of recovery may relate to one or more of the following 
factors: the number of bowers in each lek before the cyclone; 
the number of initial losses as a result of the storm; and the 
availability of resources following the storm . We conclude 
that the Tooth-billed Bowerbird’s lek breeding system makes 
it potentially vulnerable to catastrophic events because if 
initial losses of males are too many, community memory of 
traditional bower locations may be lost . The predicted in-
crease in the severity of cyclones in Queensland’s Wet Tropics 
region increases this vulnerability .

P13.013
When the freezer breaks: will climate warming impact 
the persistence of Gray Jays at high latitudes?

Emily J . Williams1, Laura Phillips1, Ryan Norris2, John M . 
Marzluff3, Carol L . McIntyre1

1. National Park Service, Denali Park, AK, USA, 2. University of Guelph, 
Guelph, ON, Canada, 3. University of Washington, Seattle, WA, USA

Food caching, or the storage of food for later use, is a behav-
ior common to many taxa that has important implications for 
survival and demography . Many animals have adapted this 
behavior to survive harsh winters where food is scarce . Unlike 
most hoarding species, Gray Jays (Perisoreus canadensis) are 
unusual in that they store perishable food for long periods of 
time during the winter . Under a changing climate, growing 
evidence suggests that perishable food caches are at risk of 
rotting during increasing warming regimes . This problem is 

exacerbated at higher latitudes, where Gray Jay populations 
rely on cached food for a prolonged winter season . Food 
spoilage and reduced availability and quality of cached food 
may negatively impact Gray Jay survival and fitness, as indi-
viduals in poorer condition may invest less in reproduction . 
To examine whether Gray Jays at higher latitudes are more 
susceptible to a changing climate, we studied a population 
of Gray Jays in Denali National Park and Preserve, Alaska in 
2016-2018 . We color-banded 126 individuals belonging to 27 
family groups and monitored the fate of 25 nests . Preliminary 
results indicate high adult survival (~95% raw survival) but 
low nest success (~55% raw survival) . Ongoing studies quan-
tifying reproductive performance and juvenile and adult 
survival will help determine the demographic consequences 
of a warming climate on Gray Jay persistence in Alaska’s 
boreal forests .

P13.014
Population biology update of Black-vented Shearwater 
(Puffinus ophistomelas) and its application in 
conservation strategies

Alejandra Fabila Blanco1, Yuliana Bedolla Guzmán1, Alfonso 
Aguirre Muñoz1, Julio Hernández Montoya1, María Félix 
Lizárraga1, Esmeralda Bravo Hernández1, Alfonso Hernández 
Ríos1, Miguel Corrales Sauceda1, Alejandro Aguilar Vargas1, 
Alicia Aztorga Ornelas1, Ariana Duarte Canizales1, Eduardo 
Iñigo Elias2, Federico Méndez Sánchez1

1. Grupo de Ecología y Conservación de Islas A.C., Ensenada, BCN, 
Mexico, 2. Cornell University, Ithaca, NY, USA

The Black-vented Shearwater (Puffinus ophistomelas) is a 
Mexican endemic seabird listed as Near Threatened by the 
IUCN and as Endangered by Mexican law . This species breeds 
exclusively on islands off the Baja California Peninsula where 
historically it was impacted by several threats . To priorize 
current conservation actions, we updated biological and 
population information on its breeding sites (Natividad, 
San Benito and Guadalupe islands) from 2014 to 2017 . We 
monitored breeding colonies, attached GPS and GLS devices 
to adults, analyzed population genetic variability, and diet 
composition, and evaluated current threats . We estimated a 
higher number of breeding pairs than before the removal of 
feral cats on Natividad Island in 2000, and 600 breeding pairs 
between Guadalupe and San Benito; we also recorded higher 
reproductive performance (average 0 .6) . We identified BVSH 
foraging areas located along the coast off Baja California 
Pacific where larval fish and euphausiids are the main prey . 
Genetic data showed moderate to high genetic diversity and 
evidence of gene flow between colonies; however, a breed-
ing population concentrated on a single island increases the 
risk of extinction . Currently, the main threats on breeding 
sites of BVSH include invasive mammals, human disturbance, 
and natural predators . The recent protection of all breeding 
sites as Natural Protected Areas and the ongoing feral cat 
eradication on Guadalupe Island represent important advan-
ces in BVSH conservation . All this information is now incor-
porated in an Action Plan and the first Marine IBA proposal 
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for seabirds breeding in the Mexican Pacific will delineate our 
restoration actions .

P13.015
Monitoring owl populations in a natural mountainous 
forest in the Austrian Alps (Duerrenstein Wilderness 
Area, IUCN Category I, UNESCO World Heritage Site)

Thomas Hochebner, Ingrid Kohl, Claudia Schütz, Gerhard 
Rotheneder
Duerrenstein Wilderness Area Administration, Scheibbs, Austria

The Duerrenstein Wilderness Area (IUCN Category I, UNESCO 
World Heritage Site), including Spruce-Fir-Beech Primeval 
Forest Rothwald, is a natural mountainous forest rich in dead-
wood . As a result of the deadwood, topography, climate and 
deep snow cover until May, the area is hardly passable for 
many months and hardly anything was known about the owl 
populations in the area . Through targeted surveys from 2015 
until 2019, population densities of Boreal Owl (Aegolius fu-
nereus), Eurasian Pygmy Owl (Glaucidium passerinum), Tawny 
Owl (Strix aluco) and Ural Owl (Strix uralensis) have been and 
will be surveyed . Data from the first three years reveal Boreal 
and Tawny Owls to be the most common species in the 
study area . In 2016, a beech mast increased the density of 
small rodents . In the following breeding season, Boreal Owls 
showed a significant increase in breeding densities from 
12 .1 to 20 .0 territories/10 sqkm . Breeding success was rather 
high, with at least twelve broods with fledglings confirmed . 
The species breeds exclusively in natural tree cavities, usually 
provided by Black Woodpeckers (Dryocopus martius) . Tawny 
Owls showed a slight increase from 12 .7 to 13 .9 territories/10 
sqkm . Breeding success was rather low in 2017, probably due 
to heavy snowfalls in April . Pygmy Owls showed relatively 
low densities of 3 .0 territories/10 sqkm; the high density of 
Tawny Owls may be the main reason for the scarcity of this 
species . Ural Owls have been reintroduced to the area and 
are still rare (1 .2 territories/10 sqkm) .

P13.016
The influence of landscape heterogeneity for 
establishing Woodlark breeding territories

Marcela Suarez-Rubio, Marlies Resch
University of Natural Resources and Life Sciences (BOKU), Vienna, 
Austria

Farmland birds have declined in the last decades mostly due 
to the intensification of agriculture . The Woodlark (Lullula 
arborea), a farmland species of conservation concern and 
protected by the European bird directive, occurs in vine-
yards, heathlands, forest clear-cuts or newly reforested areas . 
Although landscape heterogeneity has been recognized as a 
key component for habitat selection, little is known about its 
influence in the few populations occurring in Austria . Wood-
lark populations have recovered in some European countries 
(e .g ., UK and France); however, Austrian populations are still 
declining, particularly in areas where 80% of the Austrian 
populations are breeding . We assessed how landscape 

heterogeneity of Austrian farmlands influences Woodlark 
selection of breeding territories . We mapped the territories of 
18 singing males and quantified the landscape composition 
and configuration around the center of each territory (7 ha) . 
We also calculated the distance to different elements (e .g ., 
trees), measured vegetation height, and characterized an 
additional 16 non-territories . Although Woodlarks prefer tall 
and dense vegetation to place their nest, our results indicate 
that, at the landscape scale, heterogeneity and distance 
from dirty roads have a significant effect on the presence of 
Woodlark territories . The probability of Woodlark territories 
increased rapidly with landscape heterogeneity above 50% 
and were at least 40 m away from dirty roads, indicating the 
importance of soil and dust for selecting territories . Manage-
ment and conservation efforts should focus on maintaining 
or increasing landscape heterogeneity by including a com-
bination of managed grassland, arable land, shrubs and dirty 
roads in proximity to Woodlark territories .

P13.017
Brood sex ratio in the Yellow-bellied Prinia (Prinia 
flaviventris)

Zhifeng Ding1, Fang Ji1, Qiuli Huang2, Longwu Wang4, Aiwu 
Jiang3, Chunlan Zhang1, Yongjun Feng1, Yuan Tian1, Huijian 
Hu1, Wei Liang2

1. Guangdong Institute of Applied Biological Resources, Guangzhou, 
China, 2. Hainan Normal University, Haikou, China, 3. Guangxi Univer-
sity, Nanning, China, 4. Guizhou Normal University, Guiyang, China

The adjustment of avian sex ratios can occur at the egg and 
nestling stages . Previous studies have shown that sex ratios 
are affected by environmental factors and parental condition; 
this may result in seasonal and ecosystem diferences . In this 
study, the brood sex ratios of the Yellow-bellied Prinia (Prinia 
faviventris) in the Nonggang area, Guangxi, southwestern 
China, were investigated during the breeding season from 
May to June in 2013 using PCR amplifcation from whole-gen-
ome DNA extracted from blood samples . A total of 31 nests 
of Yellow-bellied Prinia, including 132 brood fledglings and 
31 pairs, were sampled . The results showed that the brood 
sex ratio of the Yellow-bellied Prinia was 1:1, and sex ratios of 
different nests were evenly distributed within the study area . 
No signifcant relationships were found between parental 
quality and nest characteristics with the brood sex ratio . The 
present study indicates that no brood sex ratio bias occurs 
in the Yellow-bellied Prinia, highlighting the complexity of 
sex ratio adjustment in birds . In spite of our null results, the 
lack of an association between brood sex ratio and parental 
quality and environmental factors in the Yellow-bellied Prinia 
provides valuable information on the adjustment of sex 
ratios in birds .
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P13.018
Hatching date estimation of Chinstrap Penguin colonies 
by logistic regression analysis

Woo-Shin Lee1, Chang-Yong Choi1, Han-kyu Kim1, 2, Min-Su 
Jeong1, You-min Kim1

1. Seoul National University, Seoul, Korea, 2. Oregon State University, 
Corvallis, OR, USA

The hatching date of penguins provides important clues 
about their breeding conditions in terms of variable Antarctic 
environments . This date has been commonly determined 
by monitoring individual nests or estimated from measure-
ments of chicks based on the previously known growth rates . 
However, regular site visits and nest monitoring are often not 
practical, due to logisitic challenges and poor weather condi-
tions on remote sites, and growth rates may be highly vari-
able by unpredictable breeding conditions . In this study, we 
visited a breeding colony of the Chinstrap Penguin (Pygos-
celis antarctica) at Narebrki Point on King George Island from 
2014 to 2017, and counted the number of eggs and chicks in 
20 sub-colonies at 5-day intervals in each breeding season . 
We applied the count data to a colony-wide hatching date 
estimation using a logistic regression analysis, and the results 
were compared with the hatching dates that were deter-
mined from daily individual nest monitoring . Hatching dates 
estimated from the novel and traditional methods were 
strongly correlated (r2=0 .96), but a constant difference of 
1 .09 day was detected between two estimates . Our findings 
suggest that the temporal change of egg-chick ratio from 
regular interval counts can provide reliable hatching date 
estimation with the calculated correction factor . This novel 
method based on fewer site visits, a logistic regression analy-
sis, and a species-specific correction factor would be a simple 
and useful tool to estimate a colony-based hatching date of 
colonial seabirds, as well as penguins on remote sites .

P13.019
Investigating the dual impacts of urbanisation and 
extreme weather events on breeding phenology and 
success in Blue Tits (Cyanistes Caeruleus)

Vicki S . Pattison-Willits1, Jon P . Sadler1, S (Jim) Reynolds1, Dave 
Leech2

1. University of Birmingham, Birmingham, United Kingdom, 2. British 
Trust for Ornithology, Thetford, United Kingdom

The exploration of the effects of urbanisation on bird dem-
ography has gained momentum in recent years, with several 
studies demonstrating that urban birds are constrained by 
their environment: exhibiting earlier breeding and reduced 
reproductive success compared with their rural counterparts . 
However, little is known about how breeding may be affect-
ed by fine-scale environmental changes within the complex 
cityscape, including those driven by climate change . Of rising 
concern in the UK are the stresses associated with increases 
in the frequency and magnitude of extreme weather events 
(EWEs) . I present our study investigating the dual challenges 
of urbanisation and EWEs on the breeding phenology and 

success of the urban-adapted Blue Tit (Cyanistes caeruleus), in 
Birmingham . Nestbox data were collected over five consecu-
tive years from a network of 31 sites (N=310) along a gradi-
ent of increasing urbanisation . We show that, contrary to 
predictions, there is substantial intra- and inter-site variability 
in breeding . With no significant relationships observed be-
tween breeding success/timing and built land-cover, habitat 
connectivity, patch size or distance to connected edge, we 
hypothesise that local weather conditions may be an import-
ant driver of the spatio-temporal variability observed . We 
introduce the second phase of our research combining long-
term satellite and ground-based temperature and precipita-
tion data to model weather conditions and identify EWEs 
prior to and during the different stages of the reproductive 
cycle across the city . This will hopefully provide further in-
sight into how multiple stressors affect breeding and the fu-
ture importance of greenspace to buffer the effects of EWEs .

P13.020
Estimate Population Size in Remaining Habitat of 
Endangered Bird, Giant Nuthatch (Sitta mangna) in 
Thailand

Supatchaya Techachoochert1, George A . Gale2, Jenjit 
Khudamrongsawad1, Philip D . Round1

1. Mahidol University, Bangkok, Thailand, 2. King Mongkut’s University 
of Technology Thonburi, Bangkok, Thailand

The Giant Nuthatch (Sitta magna) is an endangered species 
with a small distribution range encompassing south western 
China, eastern Myanmar and northern Thailand, and almost 
all aspects of its ecology remain unstudied . To estimate its 
population in remaining habitat in Thailand we conducted 
counts in historical and potential sites within its known dis-
tribution range, where native Pinus kesiya Royle ex Gordon, 
which it favours, was occasionally dominant in hill evergreen 
forest at elevations above 1,000m . Twenty-two-minute point 
counts with playback were conducted at 42 sample points 
in 12 localities during Oct–Nov 2015 . We measured vegeta-
tion characteristics from each point in the field and assessed 
landscape variables using a GIS land cover map . N-mixture 
models were applied to estimate density and extrapolate 
its population size . The Giant Nuthatch was found at 12 
points in 4 localities between 1,192 m to 1,951 m . According 
to N-mixture models, nuthatch abundance increased with 
increasing elevation, increasing evergreen forest propor-
tion and increasing distance from villages . Our results gave 
an average density of 1 .96 nuthatches/sq .km . across c .491 .8 
sq .km . of remaining suitable forest in its elevational range, or 
approximately 964 individuals . Even this population size may 
be an overestimate, because the available maps and satel-
lite images did not distinguish the favoured habitat of Giant 
Nuthatch, patchily distributed lower-montane pine-oak for-
est, from denser, moister, more closed-canopy, broadleaved 
evergreen forest . Further comprehensive research is urgently 
needed to assess the status of the global population of this 
species and the threats it faces .
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P13.021
Current state of Siberian spruce grouse (Falcipennis 
falcipennis) population in Yakutia

Arkadii Isaev
Institute for Biological Problems of Cryolithozone, Yakutsk, Russia

Here, we consider recent research findings for the Siberian 
spruce grouse (Falcipennis falcipennis, Hartlaub, 1855), the 
species included to Red Data Books of IUCN and Russian Fed-
eration . In the mid-20th century, Falcipennis falcipennis distri-
bution in Yakutia covered 140, 000 km2 and this upland spe-
cies was common in the southern part of the republic . Over 
recent decades, the spruce grouse range has reduced to 100, 
000 km2 . Abundance is drastically decreasing and in some 
places the species has disappeared completely . The total spe-
cies number in Yakutia is estimated at 3- 4, 000 of birds . The 
Siberian spruce grouse has no fear of man and this striking 
behavioral trait plays an important role for the bird’s fate . It is 
well known that large-scale construction sites impact on the 
species number . Habitat degradation because of forest and 
road works with great manpower and machinery also affects 
negatively over the bird number and distribution . Lately, 
South Yakutia became a region of an intensive development 
such as railway construction, coal and other minerals mining, 
construction of the hydropower station . This means that the 
ecological situation within the species range has shown dras-
tic changes . Hence, we need to develop measures to protect 
birds and their habitats, otherwise the Yakutia population 
will go extinct .

P13.022
Long-term spatio-temporal variation in early-life 
telomere lengths of wild house sparrows (Passer 
domesticus)

Michael P . Pedersen1, 2, Thomas Kvalnes1, Bernt Rønning1, 
Winnie Boner2, Henrik Jensen1, Jonathan Wright1, Bernt-Erik 
Sæther1, Pat Monaghan2, Thor Harald Ringsby1

1. Centre for Biodiversity Dynamics (CBD), Norwegian University of 
Science and Technology (NTNU), Trondheim, Norway, 2. Institute of 
Biodiversity, Animal Health and Comparative Medicine (IBAHCM), 
University of Glasgow, Glasgow, United Kingdom

Understanding the physiology behind individual variation in 
life-history traits and strategies is of fundamental importance 
to population ecology and life-history evolution . Telomeres, 
the short repetitive DNA sequences at the ends of the 
chromosomes, are degraded during growth, but their length 
may also reflect the cumulative effects of oxidative and 
environmental stress experienced by the individual . In this 
study, two island populations of free-living house sparrows 
in northern Norway represent two very different habitats; 
where a sheltered farm population close to the mainland 
contrasts with a more exposed garden-living population 
further out into the sea . The populations differ in several life-
history traits including age at reproduction and annual re-
productive success and may thus represent contrasting ends 
of a pace-of-life continuum . Here, we present the preliminary 

results of a 20 year study (1994-2013) of variation in early-life 
telomere lengths in a fluctuating single island population 
of house sparrows nesting in and around farms . Similarly, 
in the outer island population, where the sparrows nest in 
gardens, nestling telomere lengths were analyzed across 10 
years (2004-2013) . In total, relative telomere lengths were 
measured from blood samples of 2,700 individual nestlings 
at 10 days of age using qPCR . The short-lived sparrows were 
subsequently monitored allowing us to address minimum 
lifespan and reproductive success and thus, how trade-offs 
between current and future performance might be mediated 
by telomere dynamics . Ongoing studies including climate 
data further aim to explain the variation in telomere lengths 
observed between cohorts advancing our understanding of 
the telomere ecology of wild birds .

P13.023
Frequency and environmental correlates of long-distance 
natal dispersal in American Kestrels (Falco sparverius)

Hanna M . McCaslin, T . T . Caughlin, Julie A . Heath
Boise State University, Boise, ID, USA

Dispersal is a critical process influencing population structure 
and dynamics . In particular, long-distance dispersal (LDD) has 
important ramifications for gene flow, adaptive capacity, and 
species persistence, despite its infrequency relative to short-
distance movements . However, our understanding of the 
frequency and drivers of LDD in animals is limited, due to the 
logistic challenges of studying long-distance movements, 
which often lead to estimates of dispersal distributions that 
are biased towards shorter-distance movements . We used 
55 years of bird banding data to study large-scale patterns 
and environmental correlates of natal LDD in a widespread 
generalist raptor, the American Kestrel (Falco sparverius) . We 
created hierarchical Bayesian models to account for hetero-
geneity in sampling . Live recaptures were more likely to be 
short-distance than long-distance, probably due to local 
researchers recapturing birds they marked, but sampling 
did not affect LDD distance observed . LDD comprised nearly 
half (152/311) of observed dispersal movements, occurred 
equally between sexes, and tended to be biased toward 
southern movements . Relative to shorter-distance dispersal, 
the likelihood of LDD increased as percentage of agriculture 
within natal areas increased . Distance of LDD events was 
positively correlated with latitude (an index of migratory 
strategy), and with maximum temperatures in summer for 
males, but not females . This study suggests that LDD may be 
more frequent than previously assumed and that patterns of 
LDD may differ from short-distance dispersal . Thus, empha-
sizing the frequency and drivers of long-distance movement 
in studies of dispersal is necessary for a complete picture of 
dispersal and species adaptation in a changing world .
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P13.024
A long-term study of reproductive performance and 
apparent survival in the Thorn-tailed Rayadito: the 
influence of age, couple union and malaria infection

Verónica Quirici1, Elfego Cuevas1, Esteban Botero2, Pamela 
Espíndola2, Yanina Poblete3, Rodrigo Vasquez3

1. Universidad Andres Bello, Santiago, Chile, 2. Max Planck, Starnberg, 
Germany, 3. Universidad de Chile, Santiago, Chile

The terminal allocation and senescence hypotheses make 
opposite predictions about how age-specific reproductive 
effort should vary during old age . Some studies on parental 
investment are consistent with life-history theory, however 
differing and sometimes-contradictory patterns have been 
identified . In addition to these hypothesis, other biotic fac-
tors may influence reproductive investment like for example 
partner quality and diseases . We first evaluated the effect 
of age, couple union and malaria infection on reproduct-
ive investment on females of the Thorn-tailed Rayadito 
(Aphrastura spinicauda), a small passerine with bi-parental 
care . To this end we used eight year (2010-2017) of Capture-
Mark-Recapture along a latitudinal gradient in Chile . Annual 
reproductive effort was calculated by: (i) multiplying the 
number of offspring in each breeding attempt by the total 
number of day’s females cared for offspring (from egg laying 
to the end of parental care period) and (ii) the weight of the 
brood previous to fledgling . Secondly we asked whether 
annual reproductive effort has an effect on apparent survival 
probability (using the CJS model and including reproduct-
ive effort as co-variable) . If parental investment is related 
to survival probability, theory predicts that those females 
that have invest more in reproduction should present lower 
survival probability . Our analysis gives an illustration of the 
differences between an age-based and a condition (couple 
and diseases) based approach to life-history theory .

P13.025
Effects of urban density and structure on the spatial 
distribution of urban-nesting Glaucous-winged Gulls 
(Larus glaucescens) of the Salish Sea

Edward Kroc1, Louise Blight2, Wilson Cao1

1. University of British Columbia, Vancouver, BC, Canada, 2. Procellaria 
Research & Consulting, Victoria, BC, Canada

Glaucous-winged Gulls (Larus glaucescens) are common roof-
top nesters in urban centres of the Salish Sea . While popula-
tions nesting in traditional habitats have suffered serious de-
clines since the 1980s, little is known about the ecology and 
population dynamics of these urban-nesting populations . 
We aimed to understand how nest site selection is explained 
by urban density, structure, and land use, and proximity to 
water sources and to conspecific nesters . Surveys of more 
than 1000 nesting sites were conducted in urban centres of 
British Columbia (Canada) and Washington (USA): notably, 
in Vancouver (2015-2017), Victoria (2016-2017), and Seattle 
(2016) . To control for intrinsic spatio-temporal autocorrela-
tions in our data, we constructed latent Gaussian Markov 

random field models to describe the relationship between 
descriptors of interest and nest site location across urban 
centres over time . Main findings include a preference for 
solitary nesting on isolated rooftops in locations of high 
urban density, no substantive effect of proximity to ocean 
water on nest site selection (within 1 km of the coast), and 
high nest site fidelity over consecutive breeding seasons . We 
also used our models to predict overall sizes of urban-nesting 
populations and examined how well these models generalize 
to other North American urban gull populations . Our results 
suggest that as urbanization increases, we can expect urban-
nesting populations to grow with construction of new nest 
sites . This inference comes with a host of implications for 
wildlife management, including the long-term distribution of 
the species in the region .

P13.026
The current state of invasive Rose-ringed Parakeet 
Psittacula krameri manillensis around the Tokyo area

Satomi Matsunaga, Takashi Fujii, Ryoh Murofushi
The Japanese Society for the Preservation of Birds, Tokyo, Japan

The Rose-ringed Parakeet Psittacula krameri manillensis is in-
vasive in Japan . Their place of origin is central southern India 
and Sri Lanka etc . In Japan, the Rose-ringed Parakeet was first 
recorded in Tokyo in 1969 . Since then, Rose-ringed Parakeets 
have been observed all over Japan . However, the Rose-
ringed Parakeet population is declining . Currently, only three 
groups have survived in Japan . One is a collective group from 
Tokyo, Kanagawa prefecture and Saitama prefecture which 
has a population of more than 1,000 individuals . The other 
2 groups are in Gunma prefecture and Chiba prefecture . 
These 2 populations are less than 100 individuals . We have 
researched and collected information of the collective group 
in Tokyo, Kanagawa prefecture and Saitama prefecture to 
find out the current state of the Rose-ringed Parakeet . As 
a result, we discovered that the Rose-ringed Parakeet can 
survive the winter because they had been eating fruit such 
as persimmons from gardens and parks and food from bird 
feeders . Until a few years ago, more than 1,000 Rose-ringed 
Parakeets gathered in a single roost . During this time a Rose-
ringed Parakeet was recorded flying up to 20km each way 
between roost and nesting area amid the breeding season, 
but now this roost has been divided . In addition, we believe 
the Rose-ringed Parakeet population is increasing, because 
the environment which they can utilize has increased .

P13.027
Early breeding in Lidth’s Jay, its evolution and present 
selection

Ken Ishida1, Yumiko Nagai2, Yukihiro Takahashi2, 3, Mikio 
Takashi2

1. (Amami Ornithologists’ Club), Yokoze-machi, Saitama, Japan, 2. 
Amami Ornithologists’ Club, Amami-shi, Japan, 3. Ueno Zoo, Tokyo, 
Japan
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When to breed has always been one of the topics in birds . We 
know well birds breed at the optimum timing to maximize 
their life time fitness, and the time depends on the descent 
history of each individual . Then what about the present? 
Trial and Error - maybe? The jay, Garrulus lidthi, endemic to 
Amami Islands breeds two months earlier than other sym-
patric birds . We have investigated its nesting ecology with 
nest boxes since 2003 . Earliest successful mothers laid the 
first egg in late January and the fledglings left nest boxes 
in early March . In some seasons, they started to lay eggs in 
late February or early March . We reported that it depends on 
acorn production in the previous fall . We found a nestling 
and eggs in an uncompleted nest on 15 December, 2017, 
and a nestling survived until 8 January . The other earliest 
egg in a completed nest on 22 January, 2016 was deserted at 
once . Our results indicate the plasticity of breeding timing of 
the jay, and there is breeding time selection ongoing, though 
observation with nest boxes involve several unnatural con-
straints . Early breeders have higher breeding success in many 
bird populations . There are, however, many environmental 
and physiological restrictions for each individual to start 
breeding early . We can assume several changing environ-
mental factors could accelarate the jay to breed earlier, such 
as climate change (warming) and/or more frequent, stronger 
and earlier typhoons on the islands . Breeding evolution 
should be a hot topic in birds for ever .

P13.028
Population abundance estimates of Pied Crow (Corvus 
albus) in KwaZulu-Natal, South Africa

Ntaki D . Senoge, Colleen T . Downs
University of KwaZulu-Natal, Pietermaritzburg, South Africa

The population of Pied Crow (Corvus albus) in South Africa 
(SA) has increased significantly, and it is suggested that this 
is a response to climate change . Previously, atlas data were 
the main source of information on the distribution and 
abundance estimates of Pied Crow in SA . There is a lack of 
information on their population abundances at local scales 
and with land use type . We investigated how anthropogenic 
land use influences the distribution and population densities 
of Pied Crows in KwaZulu-Natal (KZN), SA, along a land use 
gradient . Road transects (26) were identified using desktop 
maps in various areas of KZN to represent various landscape 
patterns and land use types . All transects were sampled 
monthly for a year and sightings and numbers of Pied Crow 
recorded . Distance Software was used to model the prob-
ability of Pied Crow detection on roads, and thus estimate 
population density . The expanding urban landscape and 
infrastructure development had increasing numbers of Pied 
Crows compared with rural undeveloped areas . Anthropo-
genic refuse and food waste, especially at recreational sites 
and waste dumpsites, appeared to further facilitate this . 
Anthropogenic structures (electrical pylons, cellphone tow-
ers and telephone poles) were used by Pied Crows as nesting 
and perch sites . Pied Crow expanding population distribu-
tion and abundance appear not only affected by climate but 

also anthropogenic land use change, especially electrical 
infrastructure distribution and anthropogenic food waste .

P13.029
Do natural cavities limit the population density of Pygmy 
Owls in managed boreal forests?

Daniele Baroni1, Erkki Korpimäki1, Vesa Selonen1, Toni 
Laaksonen1, 2

1. Section of Ecology, Department of Biology, University of Turku, Turku, 
Finland, 2. Natural Resources Institute Finland (Luke), Turku, Finland

Natural cavities are a critical resource for non-excavating 
hole-nesting birds, many of which are strongly declining in 
northern Europe . In the heavily managed boreal forest in Fin-
land, cavities may be a scarce resource, but their availability 
to different hole-nesters has not been examined . We studied 
the abundance of suitable nesting cavities in this managed 
landscape for a forest-dwelling predator, the Eurasian Pygmy 
Owl Glaucidium passerinum . The results show that cavities 
are not abundant, but they are probably not limiting the 
number of breeding pairs . A low occupancy rate by Pygmy 
Owls was detected both in natural cavities and in nest-boxes, 
compared to the number of cavities available . We also show 
in an experiment conducted with nest boxes that Pygmy 
Owls readily breed in cavities that were previously filled with 
nest material from other birds . Thus, previous occupation by 
other species does not appear to make the cavity unsuitable 
for Pygmy Owls . In another experiment we found that there 
do not appear to be preferences in the height of the cavities 
above the ground for this species . These results together 
suggest that the Pygmy Owls are not limited by a shortage 
of nest sites per se . They may however be limited by suitable 
habitat with abundant food supply around the available cav-
ities . The pygmy owl is furthermore a strong competitor and 
potential predator for other secondary cavity nesters, and 
may thus add to nest site limitation experienced by these 
species .

P13.030
Sand Martin Riparia riparia (Bank Swallow) in northern 
Canada: phenology and re-use of nest burrows

Pamela H . Sinclair, Marty D . Mossop
Canadian Wildlife Service, Whitehorse, YT, Canada

Despite being generally common and widespread, Sand 
Martin Riparia riparia (Bank Swallow) is listed as Threatened 
in Canada due to population declines . Although national 
recovery planning is underway, little is known of the spe-
cies’ breeding ecology across boreal Canada, including the 
frequency of re-use of nest burrows from previous years . We 
investigated persistence and re-use of breeding colonies 
and nest burrows at Whitehorse, Yukon (60oN, 135oW) . We 
surveyed colonies in riverbank and old roadcut substrates 
from 3 May to 18 July 2013-2017 using photographs, direct 
observation, and videos . Of 74 colonies on a 50-km stretch of 
the Yukon River (mean±sd 199±283 burrows/colony, range 
2-1575), 72 persisted for all four survey years (2013-16) . Five 
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colonies in roadcuts (mean 107±44 burrows/colony, range 
20-168) all persisted from 2013-2017 . Riverbank colonies 
were active on average 1 .9 of 4 survey years (24 completely 
inactive colonies; 50 colonies active 2 .8 of 4 years), while 
colonies in roadcuts were active 4 .2 of 5 survey years . Oc-
cupancy by nesting pairs ranged from under 10% of burrows 
for roadcut colonies to 28-76% for riverbank colonies . Of 119 
active burrows, 45% existed the previous year and 32% were 
occupied the previous year, while 55% were newly excav-
ated . Occupied burrows were observed from 24 May until 
our latest colony visits on 18 July . These data demonstrate 
the persistence of northern Bank Swallow colonies for several 
years, as well as the frequent re-use of old nest burrows; this 
information will be important for managing this species in 
the face of climate change .

P13.031
Post-fledging survival of juvenile Savannah Sparrows 
(Passerculus sandwichensis) within a fluctuating reservoir

Catherine Craig1, John M . Cooper2

1. Cooper Beauchesne and Associates Ltd., Revelstoke, BC, Canada, 2. 
Cooper Beauchesne and Associates Ltd., Qualicum Beach, BC, Canada

The fluctuating water levels within reservoirs have the po-
tential to impact the survival of juvenile birds fledged within 
the impounded area . Ground-nesting and ground-foraging 
species may be particularly vulnerable to flooding relative 
to shrub- or tree-dwelling species because they use lower 
elevations within the reservoir and their habitat is completely 
flooded as the water rises . We examined the post-fledgling 
survival of Savannah Sparrows (Passerculus sandwichensis) 
at Kinbasket Reservoir, British Columbia, Canada . Recently 
fledged Savannah Sparrows cannot fly and primarily run 
along the ground, potentially limiting their ability to escape 
rising water . From 2013-2017, we fitted 94 nestling sparrows 
with radio-transmitters at two study sites and monitored 
them daily . Of the tagged sparrows, 77 of them fledged and 
34 of these fledglings survived the monitoring period, 12 had 
unknown fates, and the rest were confirmed as mortalities . 
The main cause of post-fledging mortality was depredation; 
however, three sparrows were determined to have died due 
to rising water . Factors affecting survival were examined 
using logistic exposure models and sparrow age and size 
had greater influence on survival than reservoir elevation or 
location-based variables (e .g ., study site, nest location) .

P13.032
An evolving view of food-limitation in wading birds: 
differing implications of prey and habitat

Dale E . Gawlik, Jessica A . Klassen, Betsy A . Evans
Florida Atlantic University, Boca Raton, FL, USA

Several wading bird populations are reportedly food-limited . 
However, this limitation is best viewed as dynamic because 
wading birds are adapting to different degrees to the rapid 
anthropogenic changes occurring to many wetlands . We 
quantified the influence of one anthropogenic change, 

the introduction of non-native aquatic fauna, on the prey 
selection of the wood stork (Mycteria americana), tricolored 
heron (Egretta tricolor), snowy egret (Egretta thula), and little 
blue heron (Egretta caerulea), in the Florida Everglades, USA, 
2012-2014 . Tricolored heron and snowy egret prey compos-
ition was statistically similar across years, with the majority 
of prey biomass coming from large native marsh fish . Little 
blue herons also consumed native marsh fish, but they dif-
fered from the other two herons in that they consumed more 
invertebrates and non-native fish species . Wood stork prey 
composition differed from the small heron diets, composed 
of sunfish and non-native fish species . Whereas small herons 
are restricted in foraging because of their specialization on 
marsh fishes, their short nesting cycles allows for the pheno-
logical flexibility to delay nesting within a dry season until 
foraging conditions are optimal . Conversely, wood storks 
with longer nesting cycles are more temporally constrained, 
but appear to have greater flexibility in prey species, foraging 
range, and foraging habitat . An increase in the proportion of 
non-native species in the diets of storks suggests that storks, 
more so than small herons, are exploiting and may be af-
fected by the changing species composition of aquatic fauna 
in South Florida .

P13.033
Seabird Population Declines in NJ Reflect Sea Level Rise

Joanna Burger1, Michael Gochfeld2

1. Rutgers University, Piscataway, NJ, USA, 2. Rutgers Robert Wood 
Johnson Medical School, Piscataway, NJ, USA

Seabirds nesting on low-lying islands are vulnerable to sea 
level rise and the effects of increased storm frequency and 
severity . These effects are magnified for coastal islands where 
human disturbance and development reduce options for 
nesting . We examined population levels, and colony num-
bers of Herring, Great Black-backed and Laughing Gulls, 
Common and Forster’s Terns, and Black Skimmers from 1976 
to 2017 in Barnegat Bay, New Jersey . Nesting populations 
(and the number of colony sites) of all species declined, 
except for Great Black-backed Gull, which being larger, could 
outcompete the smaller species for remaining prime nesting 
sites . Declines in reproductive success lagged behind de-
creases in number of nesting terns and skimmers . The larger 
gulls were also predators on the smaller species of gulls and 
terns . Laughing Gulls declined precipitously following culling 
at JFK airport, and never regained their former number of 
nesting pairs . Smaller species were forced into lower eleva-
tions, sub-optimal nesting sites, and had lower nesting suc-
cess due to flooding . Higher frequency and severity of winter 
storms resulted in loss of wrack high on marshes due to 
complete over-washing of low-lying islands, which reduced 
the availability of nest sites for terns and skimmers . The de-
clines in population numbers for colonial-nesting gulls terns 
and skimmers followed similar loss of habitat and declines in 
populations of seabirds in Chesapeake Bay to the south, and 
were earlier than similar declines in Long Island Sound and 
the NY-NJ harbor . 



27th International Ornithological Congress, Vancouver, 2018 Poster Abstracts

352

P13.034
Use of banding age ratios to characterize drivers of 
temporal variation in fecundity

Hannah Specht, Todd Arnold
University of Minnesota, St. Paul, MN, USA

Fecundity estimates for demographic modeling are difficult 
to acquire at the regional spatial scales that correspond to 
climate shifts, land use impacts or habitat management 
programs, yet are important for evaluating such effects . 
Widely available age ratios from late-summer banding data 
present an underutilized opportunity to examine a regional 
fecundity index with broad temporal replication . We used 
age ratios from banding data and hierarchical mixed-effect 
models to examine how fecundity of five North American 
dabbling duck species was affected by temporal variation in 
hydrological cycles, intra- and inter-specific density depend-
ence and alternate prey availability, and whether those re-
lationships were consistent across a broad geographic area . 
Ecological covariates explained between 16 and 53% of the 
temporal variation in fecundity . Increasing wetland inunda-
tion and an indicator of vole population irruptions were con-
sistent predictors of increasing fecundity across all species . 
Species exhibited mixed positive and negative responses 
to interspecific and intraspecific breeding pair densities 
hypothesized to affect nest and brood survival respectively . 
Declines in fecundity over time and across space may reflect 
stronger policies for grassland and wetland protection in the 
U .S . versus Canadian portions of the prairies . Maintaining the 
capacity of less permanent basins to rehydrate in wetter per-
iods benefits fecundity . Age ratios at capture could be useful 
as a fecundity metric in integrated population models and 
for evaluating population dynamics of extensively banded 
nongame species, especially if adjusted for capture vulner-
ability using within-season recapture data .

P13.035
Relative asynchrony between nest timing and peak prey 
abundance does not predict reproductive success of a 
migratory aerial insectivore

Ellyne Geurts, Kevin Fraser
University of Manitoba, Winnipeg, MB, Canada

Climate change results in phenological divergences 
among taxa when they have different rates of adaptation 
to changing environments . Phenological divergences can 
negatively affect organisms if the timing of breeding (peak 
energetic demand) becomes misaligned with peak food 
availability, i .e . ecological mismatch hypothesis . Ecological 
mismatch has been proposed as a potential mechanism 
for the observed population decline of aerial insectivores 
in North America, but has been little studied . We measured 
Purple Martin (Progne subis) breeding success in relation to 
odonate seasonal abundances in Manitoba, Canada, during 
the spring-summer breeding season . We tested the ecologic-
al mismatch hypothesis by investigating whether the degree 
of synchrony (number of days between peak nestling ener-

getic demands and peak odonate abundance) and breeding 
success were related . We determined the timing of peak 
odonate abundance using transect and point count surveys, 
and emergence trapping near four different martin breed-
ing colonies . To determine breeding success, nests were 
observed every few days to determine the number fledglings 
per brood and average brood mass (at day 15) . We found that 
odonate abundance was seasonal with a peak abundance on 
July 7th . Martin nestling peak energetic demands occurred on 
July 3rd and 15th . However, despite the asynchrony in nest-
ing in relation to peak odonate abundance, we found no 
relationship between synchrony and the two measures of 
breeding success, even when parent age was accounted for . 
Overall, these results suggest that the level of phenological 
mismatch between peak odonate abundance and peak ener-
getic demand did not influence breeding success .

P13.036
Breeding Performance of Urban Birds Nesting in Natural 
Cavities

Joanna Sudyka, Irene Di Lecce, Marta Szulkin
Centre of New Technologies, Warsaw University, Warsaw, Poland

Hole-nesting species which are able to adapt to the urban 
environment appear to be restricted in terms of available 
nesting sites . Nest-boxes are often provided as a conserva-
tion measure; however, it is not clear if these artificial cavities 
are optimal for birds in terms of increasing their reproductive 
success . Nest-boxes also provide a convenient framework 
for studying breeding performance since sampling is simple 
when compared to natural cavities . However, studies in 
nest-box populations have been criticized as they generate 
unnatural densities of breeding pairs . Moreover, nest-boxes 
are characterized by altered nesting properties (e .g . microcli-
mate) contrasting with natural cavities in which these birds 
originally evolved and optimized their breeding perform-
ance . Here, we examine various breeding-related traits of 
Great Tits (Parus major) and Blue Tits (Cyanistes caeruleus) 
nesting in natural cavities of an urban forest characterized by 
elements of primeval ecosystem (Las Bielański in the city of 
Warsaw) and in nest-boxes located in the same forest . Data 
from a preliminary field season reveals that the densities of 
breeding pairs in natural cavities of Las Bielański were similar 
or even greater than the ones observed in nest-box study 
sites across Warsaw . Importantly, 15 days after hatching 
both blue and great tit nestlings from natural cavities in Las 
Bielański achieved the highest body mass while compared 
to all nest-box populations we monitored in Warsaw . This 
suggests that nest-boxes may not be the optimal nesting 
environment for cavity breeders .
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P13.037
Effects of patch-burn grazing on density and territorial 
space use of Dickcissels

Bram H . Verheijen1, Hannah L . Clipp2, Alessandro J . Bartolo3, 
William E . Jensen4, Brett K . Sandercock5

1. Kansas State University, Manhattan, KS, USA, 2. West Virginia Univer-
sity, Morgantown, WV, USA, 3. Hampshire College, Amherst, MA, USA, 4. 
Emporia State University, Emporia, KS, USA, 5. Norwegian Institute for 
Nature Research, Trondheim, Norway

Ongoing habitat loss and intensification of management of 
remaining grasslands have led to large population declines 
in grassland songbirds in North America . As an alternative 
to intensive and homogeneous use of rangelands, patch-
burn grazing creates heterogeneity in vegetative structure 
across the landscape by restoring the historical interaction of 
fire and grazing by large ungulates . Patch-burn grazing can 
increase diversity and abundance of grassland songbirds, but 
effects on territorial space use remain unknown . Territorial 
space use and local population density often regulate the 
population dynamics of species . Understanding patterns 
of space use across the landscape is especially important 
for species that have faced large losses of breeding habitat . 
During a two-year field study, we tested how the density 
and territory size of Dickcissels (Spiza americana), a common 
grassland songbird, varied among burning and grazing treat-
ments in managed tallgrass prairie in northeastern Kansas . 
We found that management regime affected densities but 
not territory size of male Dickcissels . Densities were high-
est on the patch-burn grazing patch that was burned in the 
previous year . Furthermore, densities of male Dickcissels 
were lower in 2013 than in 2014, especially in burned and 
grazed units where vegetative structure and nest cover were 
low after the drought conditions of the previous two years . 
Our results indicate that patch-burn grazing management 
could increase local densities of breeding Dickcissels by 
providing suitable breeding habitat with high forb cover in 
rested patches, which could be especially beneficial during 
or following drought conditions .

P13.038
Temporal and spatial variation in isotopic composition in 
burrowing seabirds breeding in the Mexican Pacific

Esmeralda Bravo, Yuliana Bedolla-Guzmán, Julio Hernández-
Montoya, Alicia Aztorga-Ornelas, María Félix-Lizárraga, 
Alejandra Fabila-Blanco, Alfonso Hernández-Ríos, Alfonso 
Aguirre-Muñoz, Federico Méndez-Sánchez
Grupo de Ecología y Conservación de Islas, Ensenada, BCN, Mexico

Seabirds as top predators respond to temporal changes in 
lower trophic levels through different mechanisms such as 
changing foraging strategies . These strategies might vary 
among breeding colonies and species . We analyzed δ13C 
and δ15N for blood to investigate spatial, inter-annual and 
inter-specific variation in the isotopic niche of Black-vented 
Shearwater (Puffinus opisthomelas, BVSH), Cassin’s Auklet 
(Ptychoramphus aleuticus, CAAU), and Guadalupe Murrelet 

(Synthliboramphus hypoleucus, GUMU)breeding on four 
islands in the Mexican Pacific, during 2016-2017 . Trophic 
level and foraging areas of each species differed among 
breeding populations and years, and between species breed-
ing in the same site . BVSH colonies segregated in space and 
diet in 2017 while in 2016 overlapped . CAAU showed the op-
posite pattern, its trophic niche and foraging areas differed 
between sites in 2016 . Similarly, GUMU segregated com-
pletely in space and trophic level between years on its main 
breeding site . BVSH and GUMU breeding on the same island 
showed different isotopic niche both years . In contrast, BVSH 
and CAAU overlapped isotopic niches in 2016 but not during 
2017 . These results suggest that annual changes possibly are 
linked to local upwelling events that could modify the distri-
bution of main preys; and inter-specific segregation allow the 
coexistence of similar species breeding in the same location .

P13.039
Using dynamics of habitat selection of reintroduced 
Houbara Bustard to estimate habitat relative carrying 
capacity and to inform reserve management and 
translocation effort

Joseph F . Azar, Yves Hingrat
Reneco International Wildlife Consultants, LLC,, Abu Dhabi, United 
Arab Emirates

Carrying capacity is an important parameter in population 
dynamics yet it is among the least understood and rarely es-
timated in animal translocation programmes . Habitat selec-
tion is a dynamic process influenced by individual resource 
requirement (food, shelter), resource availability, individual 
life stage, and competition . Therefore, variation in habitat 
selection between individuals reflects the relative carrying 
capacity of habitats in a given area, which collectively deter-
mine the area’s carrying capacity . Here, we estimate carrying 
capacity in a managed reserve in United Arab Emirates for 
a reintroduced population of Asian Houbara Bustard (Chla-
mydotis macqueenii) . First, we took the opportunity of regular 
population reinforcements, alongside population density 
estimates and intensive monitoring of the population (82 
captive-bred released individuals tracked using GSM-GPS 
satellite transmitters) to assess habitat selection and carry-
ing capacity of the reserve over 24 consecutive months . Our 
results showed that reinforcement created an overshoot in 
population size; numbers of individuals temporarily ex-
ceeded the carrying capacity, affecting bird movements, 
habitat selection and survival . Our results revealed a seasonal 
pattern of habitat selection; Houbara selected habitats with 
more food recourses before and during the breeding season, 
while habitats providing better shelter were selected during 
hot summer season . Consequently, the carrying capacity of 
different habitats varied with seasons in a density depend-
ant pattern . This study highlights that proper assessment of 
seasonal habitat requirements of translocated animals is key 
to inform reserves’ habitat management and adjustment of 
release effort according to reserves’ carrying capacity .
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P13.040
Habitat selection and fitness of Red-cockaded 
Woodpeckers in the swamps of North Carolina

Jennifer A . Smith, Jeffrey R . Walters
Department of Biological Sciences, Virginia Polytechnic Institute & 
State University,, Blacksburg, VA, USA

Red-cockaded Woodpeckers (Picoides borealis; RCW) are 
generally considered habitat specialists of mature, fire-
maintained longleaf pine (Pinus palustris) forests that contain 
an open mid-story . However, RCWs are known also to persist 
in disparate habitat in northeastern North Carolina (NE-NC), 
characterized by swamp forests with a dense mid-story . Here, 
little is known about the habitat selection and fitness of this 
endangered species . Given that RCWs in the area constitute 
a unique ecological component of RCW diversity, a better 
understanding of the habitat requirements and fitness of 
this population is needed for conservation . We used logistic 
regression to model habitat selection of RCWs in NE-NC . We 
considered low-, medium-, and high-density pine woodland, 
open land, and pine plantation, and the number of RCW 
clusters within the dispersal distance of adult and juvenile 
females (3 km and 6 km, respectively) from each site . Our re-
sults suggest that sites used by RCWs had a lower proportion 
of pine plantation and a higher number of clusters within 3 
km compared to unused sites, but that density of pine did 
not influence habitat selection . Using long-term datasets, we 
also show that fitness, measured as the number of fledglings 
produced per breeding group is lower in NE-NC compared to 
at sites dominated by longleaf pine forest (NE-NC: 1 .49, 95% 
CI=1 .36–1 .63; Camp Lejuene: 1 .76, 95% CI=1 .71–1 .81; NC-
Sandhills: 1 .78, 95% CI=1 .76–1 .81) suggesting that swamp 
forests may represent low quality habitat . Finally, we show-
case how our results can be used to manage this unusual 
RCW population . 

P13.041
Song structure of Grenada’s House Wren population

Marie-Eve Cyr, Kimberley Wetten, Nicola Koper
Natural Resources Institute, University of Manitoba, Winnipeg, MB, 
Canada

House Wrens (Troglodytes aedon) are well studied throughout 
the North American part of their habitat range but research 
on the species and its subspecies is lacking in Central and 
South America . House Wrens have complex songs; large song 
and syllable repertoires; and can adjust various song param-
eters to improve communication in different environments . 
We investigated the song structure of Grenada’s House Wren 
population as a first step in understanding its taxonomy and 
relationship to other House Wren populations . We recorded 
25 birds across 11 sites throughout the island . Five sites 
were situated in the northern part of the island and 6 sites in 
the south . The life history traits, vocal behaviour, and large 
habitat range of House Wrens make it a good focal species to 
study evolutionary principles across continents, and island 
populations . Yet, much information is needed on subpopula-

tions, such as the known and suspected resident populations 
of Caribbean islands . The populations of House Wrens in the 
Caribbean raise questions on the effect of geographic isola-
tion on song structure and the potential for dialect develop-
ment . Grenada, an island in the West Indies, has a suspected 
resident population of House Wrens whose taxonomy and 
phylogenetic association is unknown . There is very limited 
information available on the island’s bird community . The 
unusual appearance of the Grenada’s House Wrens has raised 
questions on its classification as a separate species, which 
would have important conservation implications for a small 
island with increasing anthropogenic pressures from tourism, 
real estate development, and climate change .

P13.042
Rate of receding water level explains variation in nest 
abundance and survival for a searcher, but not an 
exploiter

David A . Essian1, Jennifer E . Chastant2, Jenna May3, Dale E . 
Gawlik3

1. Biological Sciences, Florida Atlantic University, Boca Raton, FL, USA, 
2. Environmental Resources Management, Palm Beach County, West 
Palm Beach, FL, USA, 3. Environmental Science Program, Florida Atlan-
tic University, Boca Raton, FL, USA

Reduced prey availability is hypothesized to be a primary 
mechanism responsible for the decline of wading bird 
populations in South Florida and elsewhere . Populations of 
species that require high prey densities to reproduce (i .e ., 
searchers) have declined in the region, whereas those that do 
not (i .e ., exploiters) have increased . For six breeding seasons 
(2011-2013, 2015-2017), we measured nest abundance and 
daily nest survival rates (DSR) of a searcher, the Snowy Egret 
(Egretta thula; SNEG), and an exploiter, the Great Egret (Ardea 
alba; GREG), at Lake Okeechobee, Florida . We used a model 
selection approach to examine the importance of hydro-
logic parameters on nest abundance and DSR . We predicted 
that the rate of receding water would be more important in 
predicting nest abundance and DSR for SNEG than GREG be-
cause recession rate is correlated with the high prey densities 
on which searchers depend . Snowy Egret nest abundance 
and DSR increased with recession rate, though nest abun-
dance only increased when lake stage was high . Recession 
rate was the most important parameter explaining variation 
in SNEG nest abundance and DSR . GREG nest abundance 
peaked when lake stage was moderately high and GREG DSR 
increased weakly with lake stage . Recession rates did not 
influence GREG nest abundance or DSR . The high relative 
importance of recession rate for nest abundance and survival 
models for SNEG but not GREG, is likely due to differences 
in their foraging ecology . We hypothesize that differences in 
foraging ecology are also linked to the opposing population 
trajectories of the two species .
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P13.043
Tracking the effects of cold weather on Barn Swallow 
(Hirundo rustica) movements and survival

Michael D . Cadman, Jeffrey Costa
Canadian Wildlife Service, Burlington, ON, Canada

Periods of cold weather are potentially important stressors 
of aerial insectivores . We used radio transmitters on Barn 
Swallows in early May of 2016 (n=40) and 2017 (n=31) and 
the MOTUS network in Southern Ontario to assess how 
movements and mortality varied with temperature during 
the pre- and early-breeding season . Daily high temperature 
dropped below 11°C for two consecutive days in 2016, and 
for five consecutive days in 2017 . In both years, regardless of 
temperature, birds were detected primarily near their breed-
ing site, though a drop in detections during cold weather 
suggests that activity was reduced . Seventeen birds (42%) 
in 2016 and 15 (48%) in 2017 were detected away from their 
breeding sites during cold snaps; of these, 14 (82%) and 11 
(73%) birds, respectively, were detected in the vicinity of two 
lakes up to 20 km from their breeding sites, suggesting that 
certain waterbodies provide valuable foraging opportunities 
during harsh conditions . In both years, 5 birds were detected 
further afield during the cold snaps at distances of 27 to 
70 km from breeding sites, but detections suggest that all 
birds returned to their breeding site to roost overnight . The 
two day cold snap of 2016 caused no mortality . Although 
13% of birds were not detected following the five day cold 
snap of 2017, the difference was not conclusive due to lower 
capture probabilities . Our results suggest a strong attach-
ment to breeding sites, even before nesting commences, but 
are inconclusive regarding the effects of cold snaps on Barn 
Swallow mortality .

P13.044
Early-life resources influence stress physiology and 
fledging behaviour in a winter-breeding bird

Nikole E . Freeman1, D . Ryan Norris1, Dan Strickland2, Alex O . 
Sutton1, Amy E . M . Newman1

1. University of Guelph, Guelph, ON, Canada, 2. Algonquin Provincial 
Park, Dwight, ON, Canada

Environmental conditions during early-life play a vital role in 
the development of an individual’s hypothalamic-pituitary-
adrenal (HPA) axis but how these conditions carry-over to 
influence stress physiology, behavior and survival in natural 
systems is poorly understood . We determined whether food 
quantity in early-life influences short and long-term HPA 
axis activity and survival by quantifying feather corticoster-
one, body condition, and fledging date in young Grey Jays 
(Perisoreus canadensis) . As a caching species, Grey Jays store 
food items throughout the fall to fuel overwinter survival and 
reproduction during a period of low resource availability, and 
thus are highly susceptible to changes in food abundance . 
In 2017 and 2018, 10 pairs of breeding adults were supple-
mented with high protein and high fat food throughout the 
nestling period while 10 pairs were un-supplemented con-

trols . Nestlings from both treatments were of similar body 
condition at day 14, however, individuals from supplemented 
territories had elevated levels of feather corticosterone . 
Supplemented nests were more likely to successfully fledge 
young and, on average, fledged 7 days earlier than control 
nests . Our study highlights the role of food availability during 
development in mediating stress physiology and the timing 
of major early-life history events . 

P13.045
Demography of the Tuamotu Sandpiper (Prosobonia 
parvirostris)

Marie-Hélène S . Burle, David B . Lank
Simon Fraser University, Burnaby, BC, Canada

The Tuamotu Sandpiper (Prosobonia parvirostris), endemic to 
Eastern Polynesia, is the last representative of an unstudied 
genus of sedentary shorebirds adapted to life on Pacific 
tropical islands . The first documented European observations 
date back to either 1778 or 1839, depending on taxonomy . It 
was then observed and specimens were collected through-
out the Tuamotu Archipelago during the XXth and XXIst 

centuries, with census data becoming increasingly avail-
able as the number of birds became increasingly low . Yet, 
no demographic study of the species was ever conducted . 
Between 2008 and 2012, we colour banded and followed 241 
individuals; a number encompassing most of the Tahanea At-
oll population . Tahanea is one of a few remaining sites for the 
species, in the Tuamotu Archipelago (South Pacific Ocean) . A 
major swell in 2011 complicated the study, but highlighted 
what is likely to be part of the natural demographic cycle 
of a species living on the edge of ocean perturbations and 
whose preferred habitat, being at early stages of succession, 
depends on those very disturbances . We analyzed data in 
R with Program MARK and we will present the first demo-
graphic information on the Tuamotu Sandpiper, contrast it 
to that of other shorebirds of similar size, and use it to inform 
conservation recommendations for this endangered species .

P13.046
Ideal Free and Despotic Distribution Models explain 
hummingbird-flower abundance relationship across 
three ecosystems

Raul Ortiz-Pulido1, Nadja Weisshaupt1, 2, Leticia Goméz-Rosas1, 
P . Chambi-Porroa3, Y . Valdez-Tejeira3, Richard E . Feldman4

1. Universidad Autonoma del Estado de Hidalgo, Pachuca, HID, Mexico, 
2. Aranzadi - Sociedad de Ciencias, Departamento de Ornitología, San 
Sebastian, Spain, 3. Laboratorio de Bioanalítica - Sección Química, 
Pontificia Universidad Católica del Perú, Lima, Peru, 4. Centro de Inves-
tigación Científica de Yucatán, Merida, YUC, Mexico

Habitat selection is the disproportionate use of abiotic condi-
tions and biotic resources by individuals such that individual 
fitness is maximized . Habitat selection can be predicted 
from resources and species interactions using the ideal free 
distribution and ideal despotic distribution models . The 
first predicts that the distribution of individual organisms 
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between sites should match the distribution of resources; 
the latter predicts that the distribution of individuals will be 
affected by interference behavior of individuals from other, 
more dominant species . Distributions of hummingbirds have 
been shown to be strongly influenced by floral resource 
abundance and have been typically studied as an example of 
habitat selection . However not all studies have demonstrated 
a significant positive relationship between hummingbird and 
flower abundance as would be expected under the ideal free 
distribution . We hypothesized that the disparate findings 
of previous hummingbird studies could be reconciled by 
combining the ideal free and despotic distribution models . 
Specifically, the degree to which hummingbird abundance 
matches flower abundance should depend on the domin-
ance relationships among co-occurring hummingbird spe-
cies . Here we explored the relationship between humming-
birds and flower abundance in three different ecosystems 
(two in Mexico and one in Peru) . For all ecosystems, we found 
that the abundances of the dominant species – but not the 
subordinate species (with one exception) – were associated 
with the spatial distribution of flowers . We did not find any 
evidence that the abundances of any hummingbird spe-
cies were related to the abundance of competitors . For the 
first time, we demonstrate that the ability for the ideal free 
distribution to explain the hummingbird-flower relationship 
depends on a species’ dominance status; only dominant spe-
cies could match flowers . However, the mismatch between 
subordinates and flowers is unlikely to be caused by direct 
competition .

P14: Systematics, Biogeography and 
Paleontology

P14.001
Pleistocene seabirds from Japan: its uniqueness and 
biogeographic implications

Junya Watanabe1, Hiroshige Matsuoka1, Akihiro Koizumi2, 
Yoshikazu Hasegawa3

1. Department of Geology and Mineralogy, Kyoto University, Kyoto, 
Japan, 2. Iida City Museum, Iida, Japan, 3. Gunma Museum of Natural 
History, Tomioka, Japan

The fossil record provides clues to investigate how animals 
responded to fluctuating environments and how mod-
ern faunas have been formed through the geologic time . 
Seabirds are of especial interest in this regard, given their 
sensitivity to oceanic environment . Although the North 
Pacific has been a focal area for studies of seabird faunal 
dynamics, the seabird fossil record has been rather scarce in 
the western North Pacific . In this report, an overview of Pleis-
tocene seabirds from Japan is given, based on a revision of 
the material from Shiriya, northeast Japan, and a preliminary 
examination of material from several localities near Tokyo, 
central Japan . As a result, the Shiriya material turned out to 
include at least 29 seabird species and the Tokyo material 

includes seven, with five species in common . Interestingly, 
two extinct flightless taxa occur in both areas: a diving duck 
(Shiriyanetta hasegawai) and mancalline auks (Mancallinae) . 
Unique components of the Shiriya material include a large 
extinct murre (Uria onoi), and recently extinct Spectacled 
Cormorant (Phalacrocorax perspicillatus) . The occurrence of 
the latter species is of great biogeographical importance, as 
it represents the first definitive record of the species outside 
Bering Island . The Tokyo material probably includes a little 
auk (Alle), which rarely occurs in the western North Pacific 
today . In summary, these fossil materials indicate a moderate 
turnover of seabird fauna in the western North Pacific since 
the Pleistocene . Further studies are required to obtain a more 
complete picture of faunal dynamics in the Pleistocene North 
Pacific .

P14.003
The new European Breeding Bird Atlas: Results of 50x50 
km occurrence and 10x10 km modelled distribution 
maps

Henk Sierdsema, Ruud Foppen, EBCC European Bird Census 
Council
Sovon Dutch Centre for Field Ornithology, Nijmegen, Netherlands

In 2013 the fieldwork for the second European Breeding Bird 
Atlas (EBBA2, www .ebba2 .info) started and was formally fin-
ished in 2017 . The European Bird Census Committee (EBCC), 
a network organization of many bird monitoring organiza-
tion across Europe, coordinates this huge project . Informa-
tion on the occurrence is collected at two spatial scales: 
50x50 kilometer (‘UTM50’) and a sample of 10x10 kilometer 
squares (‘UTM10’) . The UTM50-scale is comparable is to the 
first European Atlas (Hagemeijer and Blair 1997) where for 
each UTM50 a complete list for all occurring breeding birds, 
breeding certainty and estimates of the number of breeding 
pairs is foreseen . At the scale of 10 km modelling the prob-
ability of bird occurrence is done by means of i) gathering a 
sample of standardized data, ii) using these data to model 
the relationship between birds and the environment (habi-
tat, climate, etc .) and iii) projecting these models across the 
whole set of UTM10 squares in Europe . The Spatial Modelling 
Group of the EBCC explored how to generate models and pi-
lot maps with the available data . One of the main difficulties 
of such modelling was to cope with the huge differences in 
coverage across Europe . Another particular challenge to face 
is the coexistence of diverse field methodologies . However, 
the time spent in each survey was recorded in all of them 
and this constituted a robust unit of effort to standardize the 
original data and generate robust modelled maps .

P14.004
Phylogenetic analysis of Elaninae based on nucleotide 
sequences of mitochondrial and nuclear DNA

Ivan J . Starikov, Michael Wink
Institute of Pharmacy and Molecular Biotechnology, Heidelberg Univer-
sity, Heidelberg, Germany
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Elaninae Kites are small tropical Raptors, placed in a separate 
subfamily of the order Accipitriformes (Peters 1931) that has 
three genera . Elanus is cosmopolitan, includes four spe-
cies, two other genera are monotypic – American Pearl Kite 
Gampsonyx and African Scissor-tailed Kite Chelictinia . We 
checked all Elaninae species from our collection and Gen-
bank, and sequenced mitochondrial cytb and nuclear RAG-1 
genes . Analysis by Bayesian inference, neighbour joining and 
maximum likelihood were carried out . A basal position to 
other Accipitridae as shown before to several species (Grif-
fiths et al . 2004, Wink & Sauer-Gürth 2004, Lerner & Mindell 
2005) was confirmed for all Elaninae species . Chelictinia rio-
courii which was not previously sequenced is a sister taxa for 
two other genera . Also we examined the African subspecies 
of the most widely distributed representative Black-winged 
Kite Elanus caeruleus caeruleus, which revealed local and 
panafrican haplotypes . The remote location of the Elaninae 
in the phylogenetic tree comparable with other families 
(Ospreys Pandionidae, Secretarybird Sagittariidae) suggests 
that Elaninae appears to be a new and distinct family in Ac-
cipitriformes .

P14.006
Diversity and biogeography of avian malaria in 
Madagascar

Kristen Wacker1, 2, 3, Heather Skeen2, 3, Marie J . Raherilalao4, 5, 
Steve Goodman3, 4, Sushma Reddy1, 3

1. Loyola University Chicago, Chicago, IL, USA, 2. University of Chi-
cago, Chicago, IL, USA, 3. Field Museum of Natural History, Chicago, IL, 
USA, 4. Association Vahatra, Antananarivo, Madagascar, 5. Mention 
Zoologie et Biodiversité Animale, Faculté des Sciences, Université 
d’Antananarivo, Antananarivo, Madagascar

Intensified sampling efforts and adoption of more sensi-
tive techniques have recently led to a drastic increase in 
the number of avian haemosporidian lineages known from 
around the world, with nearly 3000 unique lineages currently 
identified . However, relatively little molecular sampling has 
been conducted on the blood pathogens of Malagasy birds . 
Commonly noted for its high levels of avifaunal endemism, 
Madagascar may also be expected to harbor large swathes of 
yet-undiscovered and endemic avian haemosporidian divers-
ity . To study this, we used PCR-based detection methods to 
screen the largest and broadest set of Malagasy avian hosts 
in a single study to-date for three haemosporidian genera – 
Haemoproteus, Plasmodium, and Leucocytozoon . Sequences 
of all detected infections were used to calculate prevalence 
statistics, assess host specificity, and compare the diversity 
of avian haemosporidian parasites among endemic, native, 
and introduced species of birds . Additionally, we constructed 
a phylogeny combining the parasite lineages found in our 
study and those previously identified in Madagascar . In-
tegrating geographical distribution data with our tree, we 
looked for instances of parasite colonizations of Malagasy 
birds, endemic radiations on the island, and host-switching 
by introduced lineages . Our results help to uncover the evo-
lutionary history of haemosporidian parasites on Madagascar 

and inform our understanding of host-parasite relationships 
within this system . 

P14.007
OpenWings: Collaborative construction of a fossil-
calibrated species-level bird phylogeny

Brian T . Smith1, Edward L . Braun2, F K . Barker3, Robb T . 
Brumfield4, R T . Chesser5, Brant C . Faircloth4, Rebecca T . 
Kimball2, John Klicka6, Daniel T . Ksepka7, Robert G . Moyle8, 
Carl Oliveros4

1. AMNH, New York, NY, USA, 2. University of Florida, Gainesville, FL, 
USA, 3. University of Minnesota, Minneapolis, MN, USA, 4. LSU, Baton 
Rouge, LA, USA, 5. USGS/NMNH, Washington, DC, USA, 6. University of 
Washington, Seattle, WA, USA, 7. Bruce Museum, Greenwich, CT, USA,  
8. University of Kansas, Lawrence, KS, USA

Class Aves is the only extant lineage of dinosaurs and the 
single most diverse clade of amniotes . Birds occur in almost 
every terrestrial environment, and as highly visually- and 
auditorily-oriented organisms with complex behaviors, 
elaborate morphologies, and impressive physiological adap-
tations, birds have been a major focus of modern scientific 
research . Consequently, birds are emerging as a leading 
model system for comparative biology, but still lack an accur-
ate and complete phylogeny calibrated to their increasingly 
rich fossil record . We announce a new NSF-funded initiative, 
OpenWings, with the goal of producing a time-calibrated, 
species-level phylogeny of all birds by integrated analysis of 
phylogenomic and fossil data . This highly collaborative pro-
ject will make all data publicly available through the project 
website (openwings .org) as they are generated and validat-
ed . We welcome inquiries from potential partners interested 
in sharing samples, data, or expertise .

P14.008
Problematic Pachycephalidae: a new phylogenetic 
hypothesis using ultraconserved elements

Serina Brady1, Leo Joseph2, Robert G . Moyle3, Michael J . 
Andersen1

1. University of New Mexico, Albuquerque, NM, USA, 2. Australian 
National Wildlife Collection, Canberra, ACT, Australia, 3. University of 
Kansas, Lawrence, KS, USA

The utility of islands as natural laboratories of evolution is 
exemplified in the patterns of differentiation in widespread, 
phenotypically variable lineages . Pachycephalidae is one of 
the most complex avian radiations spanning the vast archi-
pelagos of the Indo-Pacific, making it an ideal group to study 
the patterns and processes of diversification on islands . Here, 
we present a robust phylogenetic hypothesis for all five gen-
era within Pachycephalidae, based on thousands of ultracon-
served elements (UCEs) that we generated with a target-
capture approach and high-throughput sequencing . Our 
dataset comprises 104 individuals and includes 50 species in 
the family . We sampled more densely within taxonomically 
recalcitrant clades, such as the Golden Whistler (Pachyceph-
ala pectoralis ) complex . We estimated a species tree for all 
whistlers within a multispecies coalescent framework and 
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explored questions pertaining to the groups’ systematics and 
biogeographical origins at multiple taxonomic levels within 
this clade (e .g ., from the entire family to within species-
complexes) . This work further refines our understanding of 
one of the regions’ most enigmatic bird lineages and adds to 
our growing knowledge about the patterns and processes of 
diversification on island systems .

P14.009
Phylogeny of the Accipitridae

Carole Griffiths1, Emmanuel Alberto2

1. Long Island University - Brooklyn and American Museum of Natural 
History, Brooklyn, NY, USA, 2. Long Island University - Brooklyn Campus, 
Brooklyn, NY, USA

The family Accipitridae contains about 225 species, one of 
the five or six largest avian families . Within this family, almost 
all of the species are listed in Cites Appendix 1 and II, so ac-
curate taxonomic information is essential to make informed 
conservation decisions . The family was traditionally divided 
into about eight subfamilies or tribes . Current studies (Lerner 
and Mindell, 2005; Griffiths et al, 2007; Barrowclough et al ., 
2012; Jiang et al ., 2015) have indicated that these subfam-
ilies are not monophyletic and several have proposed new 
ideas for subfamily classification . However, there is a lack of 
consensus among these studies . In addition, although some 
genera have been reclassified, there are questions about the 
monophyly of others . We analyzed 184 species, the most 
comprehensive sampling so far, using maximum parsimony, 
maximum likelihood and Bayesian analyses, to attempt to re-
solve subfamily composition and generic limits . Our analysis 
indicated increased support for the basal nodes within the 
family, and greater support for several of the proposed sub-
families . Additionally, our analysis indicated both paraphyly 
and polyphyly of the genus Accipiter . This is not new but we 
included a more comprehensive sampling of species within 
the genus and of outgroup species to lend more support 
to this hypothesis . Details about the phylogeny and a new 
taxonomy will be discussed . 

P14.010
Genetic differentiation in the Marsh Wren (Cistothorus 
palustris) complex

Keith Barker1, Mark B . Robbins2, Sarah A . Luttrell3

1. University of Minnesota, Saint Paul, MN, USA, 2. University of Kansas, 
Lawrence, KS, USA, 3. Smithsonian Institution, Washington, DC, USA

Discovery of previously unrecognized deeply-divergent 
lineages in tropical bird species has become the rule rather 
than the exception; however, extensive phylogeographic 
work on temperate birds has revealed fewer such cases . 
The Marsh Wren (Cistothorus palustris), a common, widely-
distributed North American species known for its polygynous 
mating system, is one . Genetic analysis of mitochondrial and 
nuclear DNA sequences shows that a previously-recognized 
song divide across central North America reflects a deep his-
tory of isolation between eastern and western lineages that 

are unquestionably distinct . Additionally, the western lineage 
is divided into three reciprocally-monophyletic geographic 
units, at least one of which is diagnosable based on plumage 
characteristics . We suggest that the data are consistent with 
recognition of four species in this complex .

P14.011
Multilocus phylogeny and species limits in temperate 
Oreothlypis (Aves: Parulidae)

Nicholas Minor, Keith Barker
University of Minnesota, St. Paul, MN, USA

The genus Oreothlypis comprises eight species distributed 
from the boreal forests of North America south through the 
highlands of Panama . Relationships among the six temperate 
species of Oreothlypis appear well established, but sampling 
of the recent studies obscures potentially significant issues 
regarding species limits in the complex . Along with other 
members of the genus, we analyzed a broader sampling 
of two species, the Orange-crowned Warbler (Oreothlypis 
celata) and the Nashville Warbler (Oreothlypis ruficapilla), 
using target enrichment of ultra-conserved elements and 
next generation sequencing . These data demonstrate 
significant differentiation (but monophyly) of O. celata, but 
paraphyly of O. ruficapilla, increasing the number of species 
in the genus to nine . This analysis reinforces the idea that, 
despite near species-level sampling of the diverse New World 
emberizoids, much additional work remains .

P14.012
Biogeography and trait evolution of the pantropical 
avian order Coraciiformes

Jenna M . McCullough1, Robert G . Moyle2, Brian T . Smith3, 
Michael J . Andersen1

1. University of New Mexico, Albuquerque, NM, USA, 2. Biodiversity Insti-
tute and Department of Ecology and Evolutionary Biology, University 
of Kansas, Lawrence, KS, USA, 3. American Museum of Natural History, 
New York City, NY, USA

Factors ranging from large-scale environmental change to 
local resource competition can drive diversification within 
groups of organisms . Determining the drivers of diversifica-
tion requires the reconciliation of biogeography with niche 
and trait evolution in a phylogenomic framework . Though 
the avian order Coraciiformes (kingfishers, motmots, bee-
eaters, and allies) has radiated into assemblages with diverse 
ecologies and morphological characteristics, the group lacks 
a coherent species tree in which to study the evolutionary 
dynamics and disparate species richness of the order . This 
study investigates species-level diversification dynamics 
using the first species- level, time-calibrated phylogeny of 
Coraciiformes . We used ultraconserved elements (UCEs) and 
high-throughput sequencing to produce a 75% complete 
matrix of over 3,061 loci totaling 1 .6 Mb . Our dataset com-
prised all 177 extant species currently recognized by the 
IOC checklist (v 7 .1) . We recovered a time-calibrated spe-
cies tree based on stem- and crown-group fossils of rollers, 
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todies, motmots, and kingfishers . We used BioGeoBears to 
investigate the biogeographic origins of the group since its 
divergence from Piciformes during the Eocene, as well as to 
explore patterns of global colonization . To better understand 
trait evolution of bills (a trait intimately tied to a species’ 
niche) within the order, we discuss morphometric analyses 
of linear bill measurements . Finally, we review novel spe-
cies limits revealed by our analysis and discuss the extent of 
selective forces that have shaped diversification dynamics 
within Coraciiformes .

P14.013
Inside the Birds of the World: CT-scanning fluid-
preserved bird collections via the oVert Thematic 
Collections Network

Oona M . Takano1, John M . Bates2, John P . Dumbacher3, Ben 
D . Marks2, Robert G . Moyle4, A . T . Peterson4, John Wieczorek5, 
David W . Winkler6, Helen F . James7, David W . Steadman1, Chad 
M . Eliason2, Edward L . Stanley1, David C . Blackburn1

1. University of Florida, Gainesville, FL, USA, 2. Field Museum of Natural 
History, Chicago, IL, USA, 3. California Academy of Sciences, San Fran-
cisco, CA, USA, 4. University of Kansas, Lawrence, KS, USA, 5. University 
of California, Berkeley, CA, USA, 6. Cornell University, Ithaca, NY, USA,  
7. Smithsonian Institution, Washington, DC, USA

The oVert (openVertebrate) Thematic Collections Network 
is a new collaborative initiative among museums across the 
U .S . which aims to CT-scan ~20,000 fluid-preserved verte-
brate specimens, representing over 80% of extant vertebrate 
genera . Museum collections are an incredible repository 
for biological knowledge; however, much of internal ver-
tebrate anatomy is inaccessible in traditionally preserved 
specimens . This project will generate free, publicly available 
three-dimensional anatomical data housed in the online 
MorphoSource database . These data will facilitate research 
in various branches of biology, including exploration of 
taxonomic relationships, developmental morphology, and 
evolution . Additionally, the scans generated by oVert will be 
made accessible to K-12 students through teacher work-
shops to create anatomy lesson plans incorporating both 
digital and 3D-printed specimens . Among major taxonomic 
groups included in the oVert scanning effort will be ~1700 
genera of birds representing approximately 70% of bird 
diversity . While fluid preservation is an uncommon method 
for preserving bird specimens, initial searches for this project 
have uncovered a large number of fluid-preserved birds in 
U .S . collections allowing this project to tap into a long over-
looked resource for ornithological studies . Initial searches 
for fluid-preserved birds have also highlighted a challenge 
of using informatics approaches to query existing specimen 
databases, exemplified by the ~600 different descriptions of 
preparation types presently used on VertNet to identify bird 
specimens that are partially or completely fluid-preserved . 
Applications for present and future research include com-
parative paleontological studies and functional morphol-
ogy, but these data will also facilitate teaching and access to 
anatomy for rare taxa .

P14.014
Developing a True Probability of Detection for the 
Burrowing Owl (Athene cunicularia)

David H . Johnson1, Adrienne Clay2, Matthew Reudink2, Tom 
Dickinson2

1. Global Owl Project, Washington, DC, USA, 2. Thompson Rivers Uni-
versity, Kamloops, BC, Canada

While useful avian survey protocols have been developed, 
they rarely can be tested in landscapes with a known number 
of birds . Most surveys carried out are part of long term mon-
itoring where trends in the population are followed . How 
many birds are present but not found? Here, I test survey 
protocols in a blind survey of Burrowing Owls (Athena cunicu-
laria), and compare them with the known number of nesting 
pairs at a Global Owl Project site . This work will permit us 
to determine the probability of detection, and develop an 
estimate of the absolute population . It will also offer insights 
into why some owls are not observed . Early results show 
we see 61% and 45% of the resident burrowing owls within 
250m and 400m respectively, of each survey point and 90% 
of the occupied burrows within a visible distance . At several 
sites, although birds were present, none were seen . At 6 of 
7 of these sights, predators were observed within 800 m of 
the nest site . During our work we have noted several issues 
that could affect our confidence in such survey results . These 
include the terrain, height of vegetation during the survey 
season, time of survey during the nesting cycle, and skill and 
equipment of the observers .

P14.015
Cryptic diversity in Philippine populations of the 
morphologically conservative long-tailed bush-warbler 
locustella caudata

Pamela C . Rasmussen1, 7, John Bates2, Josh Engel2, Chyi 
Y . Gwee3, Robert Hutchinson4, Charles Kahindo5, Frank 
Lambert6, Geraldine Lee3, Frank Rheindt3, Peter Simpson4

1. Michigan State University, East Lansing, MI, USA, 2. Field Museum of 
Natural History, Chicago, IL, USA, 3. National University of Singapore, 
Singapore, Singapore, 4. Birdtour Asia, Derby, United Kingdom, 5. Of-
ficial University of Bukavu, Bukavu, Democratic Republic of the Congo 
(Kinshasa), 6. Metropolitan Square, Petaling Jaya, Malaysia, 7. The 
Natural History Museum UK, Tring, United Kingdom

Recent studies have shown that avian species diversity in 
the Philippines has long been underestimated . We ana-
lyzed genetic (two mitochondrial and three nuclear genes), 
morphological, and vocal data to reexamine the systematics 
of the Long-tailed Bush-warbler Locustella caudata, a mon-
tane endemic restricted to Luzon and Mindanao . We found 
that Luzon and Mindanao populations, although similar in 
plumage except for shape and stiffness of rectrix tips, are 
highly genetically and vocally distinct . However, popula-
tions within Luzon are similar to one another in all respects . 
Within Mindanao, we found fairly deep genetic divergence 
between birds from the mountains of the south-east (Davao 
Oriental), and those from the south-west (South Cotobato), 
while Mt . Apo (south-central) and Mt . Kitanglad (north-
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central) samples show more modest divergence from each 
other . South-western Mindanao birds are smaller and darker 
than others, are deeply genetically divergent, and have a 
unique vocalization type . The population from south-eastern 
Mindanao is less distinctive in size and plumage, being 
mid-sized and slightly drabber than others, but is even more 
divergent genetically and vocally . Populations from Mt . 
Apo and Mt . Kitanglad show reciprocal monophyly but are 
morphologically and vocally indistinguishable . Although not 
sampled genetically, based on its larger size than other taxa 
and unique vocalizations the taxon malindangensis from Mt . 
Malindang (Zamboanga Peninsula) is also distinctive . Thus, as 
with several other taxa, species-level diversity is much higher 
than presently recognized in the Long-tailed Bush-warbler 
species complex .

P14.016
Pleistocene influences on the biogeography and 
evolution of Australasian parrots: Eclectus roratus and 
Trichoglossus haematodus complex

Michael P . Braun, Michael Wink
Institute of Pharmacy and Molecular Biotechnology (IPMB), Heidelberg, 
Germany

Australasia is a centre of biodiversity and endemism . In the 
Pleistocene, islands of the Sahul Shelf (Australia, New Guinea, 
Aru Islands) were connected through land bridges, while 
islands within the Wallacea (Lesser Sunda Islands, Moluccas, 
Sulawesi etc .) remained isolated . We investigated biogeo-
graphical diversification patterns of two species complexes 
across the Wallacea and the Sahul Shelf: the Eclectus Par-
rot Eclectus roratus Wagler, 1832, and the Rainbow Lorikeet 
Trichoglossus haematodus Linnaeus, 1771 . Both species are 
represented by a large number of described geographical 
subspecies .
We used mitochondrial cytochrome b (cyt b) sequences for 
phylogenetic and network analysis to detect biogeographic 
roles of islands and avian diversification patterns The number 
of threatened taxa in this region is increasing rapidly and 
there is an urgent need for (sub-)species conservation in this 
region .
Our study provides the first genetic evidence for treat-
ing several island taxa as distinct species . In both species 
complexes, genetic diversification was higher across the 
islands of Wallacea than across the islands of the Sahul Shelf . 
Divergence in E. roratus can be dated back about 1 .38 million 
years ago, whereas in the younger T. haematodus it was 0 .80 
million years ago . Long distance dispersal was the most likely 
event for distribution patterns across the Wallacea and Sahul 
Shelf . The geographic origin of the species-complex Eclectus 
roratus spp. is proposed to be Wallacean but for the species-
complex Trichoglossus haematodus spp . it is proposed to be 
non-Wallacean .

P14.017
A new global biogeographic scheme for seabirds

Juan Serratosa-Lopez1, 3, Marcelo Rivadeneira1, 2, Guillermo 
Luna-Jorquera1, 2, 3

1. Universidad Católica del Norte, Coquimbo, Chile, 2. CEAZA - Centro 
de Estudios Avanzados en Zonas Aridas, Coquimbo, Chile, 3. Millen-
nium Nucleus of Ecology and Sustainable Management of Oceanic 
Island (ESMOI), Coquimbo, Chile

Seabirds have been traditionally excluded from any attempt 
to define bioregions at global scales . In this work, for the first 
time, we make a global classification of bioregions based on 
the at-sea distribution of 359 species of seabirds . To identify 
these bioregions (geographically distinct assemblages of 
species and communities) we employ the network theory-
based InfoMap algorithm, which allows to identify biogeo-
graphic regions using species distribution data . In addition, 
we evaluate the importance of 16 environmental variables 
explaining the biogeographic structure through a machine-
learning random forest model . The results show the existence 
of nine clearly delimited bioregions worldwide . This new 
biogeographic scheme show a clear spatial structure related 
to major oceanographic domains and a high correspondence 
with early regional biogeographic studies for seabirds . The 
random forest models show a very high fit (pseudo r2>0 .98) . 
From the 16 environmental variables tested, sea surface 
temperature and salinity outstand as the most important 
factors for the biogeographic structure observed . These two 
variables are two of the most discussed physical variables 
thought to be important for explaining marine biogeograph-
ic structure and individual species distribution . However, its 
importance for seabird species distribution may have been 
underestimated . Our results highlight the importance that 
these two factors have in community spatial structure and 
composition for seabirds at large geographic scales . Hence, 
the global changes in oceanographic conditions forecasted 
for the next decades may have a deep impact on the biogeo-
graphic structure and conservation of seabirds .

P14.019
Evolution and taxonomy study of herons in East Africa

Golya Shahrokhi, Michael Patten
University of Oklahoma, Norman, OK, USA

The herons (Aves: Ardeidae) constitute one of the taxonomic 
families with many unresolved phylogenetic relationships, 
both within and among clades . Although some morphologic-
al and molecular studies have been done on different species 
and resolved some basic relationships, several species of this 
family have not been studied at all . The Little Egret (Egretta 
garzetta), Western Reef-Heron (Egretta gularis), and Dimorph-
ic Egret (Egretta dimorpha) are three members of Ardeidae 
with many ambiguities in their taxonomic relationship . Their 
similar morphology, overlapping ranges, and reports of pos-
sible inbreeding has pushed taxonomists and ornithologists 
into controversial conflicts about how to classify them . The 
primary objective of this research is to use mitochondrial and 
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nuclear markers to help clarify the phylogenetic relationships 
of these three taxa . I also will test for the prevalence and 
origin of hybridization among them using both molecular 
markers and spatial analyses . I plan to use tissue and blood 
samples from both preserved (from museums) and wild 
specimens . After collecting samples, the extracted DNA will 
be amplified for both mitochondrial (mtDNA) and nuclear 
markers . The mtDNA markers are cytochrome b (cytb) and 
cytochrome c oxidase subunit I (COI) and the nuclear markers 
are the color morph gene (MC1R) and two additional mark-
ers . For hybridization, I will screen single nucleotide poly-
morphisms (SNPs) to obtain abundant data on the extent of 
interbreeding as well as obtain a picture of dispersal trends . 
The analyzed data will be joined with geographical and spa-
tial analyses to clarify the history and evolutionary pattern of 
their speciation and divergence .
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