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Equipment, Techniques, and Station Reports 
Do hunters target auxiliary markers?  An 
example using black brant. James S. Sedinger1, 
M.S. Lindberg, T.V. Riecke, A.G. Leach, B.W.
Meixell, C.A. Nicolai, and D.N. Koons. 2022.
Journal of Wildlife Management 86(2).  University
of Nevada Reno, Reno, NV, USA. 1jsedinger@
cabnr.unr.edu.

The authors of this interesting paper 
assessed diff erences in recovery rates in black brant 
(Branta bernicla nigricans) where individuals 
were given either a black or a brightly coloured 
plastic tarsal band.  Easily visible auxiliary 
markers may lead hunters to specifi cally target 
certain birds and thus introduce bias to harvest 
rates.  Thirty years of banding brant with plastic 
bands allowed this team to examine the eff ects of 
diff erently coloured markers.  The results initially 
showed some evidence of target bias on birds 
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The authors of this interesting paper 
assessed diff erences in recovery rates in black brant 
(Branta bernicla nigricans) where individuals 
were given either a black or a brightly coloured 
plastic tarsal band.  Easily visible auxiliary 
markers may lead hunters to specifi cally target 
certain birds and thus introduce bias to harvest 
rates.  Thirty years of banding brant with plastic 
bands allowed this team to examine the eff ects of 
diff erently coloured markers.  The results initially 
showed some evidence of target bias on birds 
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with brightly coloured bands, but interestingly 
became more ambiguous over time.  Despite this 
ambiguity, the researchers clearly highlight an 
important consideration for any banders placing 
visual markers on birds, especially hunted species; 
not only must a bander consider how a bird’s 
behaviour might be altered by a marker, but also 
how its predators, including humans, will alter 
their behaviour in turn.  CAJ

Identifi cation, Disease, Molts, Plumage, 
Weights, and Measurements

Toxoplasma gondii and Rickettsia spp. in ticks 
collected from migratory birds in the Republic 
of Korea.  A.-Tai Truong, Mi-Sun Yoo, Subin Min, 
J-Yeo Lim, Hyun-Ji Seo, Heung-Chul Kim, Sung-
Tae Chong, Terry A. Klein, Chang-uk Park, Sook-
Young Cho, Chang-Yong Choi, Young-Soo Kwon, 
Miran Kim, Soon-Seek Yoon, and Yung Sang 
Cho1.  2022.  Scientifi c Reports 12:12672.  https://
doi.org/10.1038/s41598-022-16785-0. Animal 
and Plant Quarantine Agency, Gyeongsangbuk, 
Republic of Korea. 1Choys@korea.kr.

 Although this paper comes up in a search 
engine on the term ‘bird banding’, there is no 
banding mentioned, except that this paper’s work 
was conducted on fall migrants at banding stations 
on Hong and Heuksan Islands off  the southwestern 
coast of Korea in 2010-2011 and 2016.  I continued 
to review this paper, as this is an aspect of avian 
biology often ignored by bird banders.  The paper 
deals primarily with ticks collected from migratory 
birds and the pathogens the ticks carry.  There were 
804 ticks collected, with no information on the 
number of individual birds or bird species checked 
and infected with ticks presented here, as this data 
apparently presented elsewhere. There were 15 
passerine species of birds found to be infected; 
Old World Buntings were the primary hosts.  The 
ticks represented three genera (Haemaphysalis, 
Ixodes, Amblyomma) representing eight species.  
Identifi cations were made using morphological 
keys.
 Although the paper’s title mentions two 
genera of tick-borne pathogens, the paper presents 
data on a broader range of species (Coxiella 

burnetii, Toxoplasma gondii, fi ve species of 
Rickettsia, and Francisella tularensis).  Bacterial 
parasite identifi cations were made using DNA 
sequencing and compared to an existing and 
known DNA sequence database.  The paper noted 
the importance of migratory birds as transporters of 
ticks and various pathogens to wild and domestic 
animals as well as humans.  
 Although Borrelia (Lyme disease) has 
been documented in Korea and mainland eastern 
Asia, it was not detected in this study, suggesting 
the pathogen carried by birds varies and that this 
sort of work should continue on a regular basis.  
Diff erences in the tick and pathogen load reported 
for mainland birds verses these Korean birds 
is also a tool that can be used to elucidate the 
migration of eastern Asian migratory birds much 
like ectoparasites are now being studied to trace 
the migratory expansion of early humanoids by 
anthropologists.  WHS

North American Banding Results

Evidence for synergistic cumulative impacts 
of marking and hunting in a wildlife species.  
Frédéric LeTourneux1, Gilles Gauthier, Roger 
Pradel, Josée Lefebvre, and Pierre Legagneux.  
2022. Journal of Applied Ecology.  00, 1– 11. 
https: //doi.org/10.1111/1365-2664.14268 . 
Université Laval, Québec, Canada. 1frederic.
letourneux@gmail.com.
 Nonadditive eff ects from multiple 
interacting stressors can have unpredictable 
outcomes on wildlife.  Stressors that initially have 
negligible impacts may become signifi cant if 
they act in synergy with novel stressors.  Wildlife 
markers can be a source of physiological stress for 
animals and are ubiquitous in ecological studies.  
Their potential impacts on vital rates may vary over 
time, particularly when changing environments 
impose new stressors. The authors use long-
term Greater Snow Geese (Anser caerulescens 
atlantica) banding data to analyze the eff ects of 
constant (collar-marking) and variable (changes 
in hunting laws) stressors on the species' survival 
probability.  During the study, the hunting laws 
changed twice:  fi rst in 1999 and then in 2009, 
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when the regulations were liberalized further.  The 
authors found that before 1999 collared and non-
collared geese survival was the same.  After 1999, 
collared geese survival became slightly lower 
than that of non-collared ones, and this diff erence 
increased after 2009. Hunting and nonhunting 
mortality probabilities were both higher in 
collared birds. The authors considered the eff ects 
synergistic because collars aff ected survival only 
after the increased hunting pressure.  PVM

Sierra Nevada Willow Flycatcher decline 
continues but losses abate at two restored 
meadows.  Helen Loffl  and, Lynn Schofi eld, and 
Rodney B. Siegel. Western Birds 53:52–69. The 
Institute for Bird Populations, Petaluma, CA, 
USA. 

 Willow Flycatchers (Empidonax traillii) 
were once abundant in California’s shrubby 
riparian habitats, especially wet montane 
meadows.  But loss and degradation of these 
meadows has contributed to the steep decline 
of this species which was declared endangered 
in California in 1991.  Human impacts to Sierra 
meadows over the past 150 years include grazing, 
dams and water diversions, nearby mining and 
logging, and road construction.  These activities, 
in combination with drought fueled by climate 
change, have dramatically altered most meadows. 
In the early 2000’s, state and federal agencies 
began ambitious hydrologic restoration eff orts in 
meadows in the Sierra Nevada to help conserve 
this important habitat and the species that rely on 
it.  A study by the Institute for Bird Populations 
and the Truckee River Watershed Council 
examined how Willow Flycatchers responded to 
restoration of wet montane meadows.  The study 
used 23 years of survey data - from 1997 through 
2019 - at 11 montane meadows in and around 
the Little Truckee Watershed in California, two 
of which were hydrologically restored during 
the study period.  The researchers found that 
Willow Flycatcher populations declined in eight 
out of nine unrestored meadows while fl ycatcher 
populations remained steady in the two restored 
meadows.  Expanding riparian shrub cover results 
in increased nest cover and protection from 

predators, weather, and temperature extremes.  
Rewetting and fl ooding meadows created greater 
extent and heterogeneity of habitat for fl ying 
insects which are important prey for these birds.  
Wetter meadows also provide abundant prey later 
into the summer when fl edglings (and adults) most 
need it to prepare for migration.  Flooded meadows 
also appear to reduce mammalian predation of 
nests, especially for edge predators that can easily 
access nesting areas when meadows are dry.  

Conspecifi c attraction for conservation and 
management of terrestrial breeding birds: 
Current knowledge and future research 
directions.   Jonathon J. Valente1, Christa L. 
LeGrande-Rolls, James W. Rivers, Anna M. 
Tucker, Richard A. Fischer, and Matthew G. 
Betts. 2021. Ornithological Applications 12:1-15. 
(doi:10.1093/ornithapp/duab007). Oregon State 
University, Corvallis, Oregon, USA.  1Jonathon J. 
Valente@gmail.com.

 Deciding where to eat in an unfamiliar 
place can be quite challenging.  A long line or 
crowded dining area can be a sure sign of a good 
decision.  Such social information use is not unique 
to humans, and scientists have identifi ed both 
conspecifi c and heterospecifi c social information 
use across diverse groups of animals.  In a recent 
study, the authors provide a novel perspective on 
this question by exploring it from the perspective 
of avian conservation and management. 
Migrating as well as dispersing animals must 
decide where and when to stop during their 
journeys, often with limited information about 
their destinations.  This context provides a 
fascinating opportunity to understand the causes 
and consequences of animal decision making, 
including how and when animals use social 
information to inform such decisions.  Indeed, 
many studies have involved broadcasting bird 
songs to understand if such broadcasts infl uence 
breeding habitat selection by migratory songbirds. 
The authors conducted a meta-analysis using data 
from 31 conspecifi c attraction experiments to 
test if broadcasted vocalizations result in greater 
rates of settlement relative to control sites where 
broadcasts were not played.  Using this dataset, 
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they also tested if 19 variables associated with 
the location songs were broadcasted, species life 
history traits, and methodology in order to predict 
the strength of conspecifi c attraction. 

Valente et al. found that sites where vocalizations 
were broadcasted had 3x higher rate of site 
occupancy than control sites.  They also detected a 
phylogenetic signature in their results, suggesting 
that conspecifi c attraction is an evolutionarily 
conserved trait.  No variables strongly predicted the 
strength of responses, though limited sample size 
and study designs likely contribute to this result. 
The authors then outline a research framework for 
further understanding how characteristics of the 
signal and the receiver as well as environmental 
variables can infl uence patterns of conspecifi c 
attraction.  Overall, this study provides a unique, 
analytical perspective on not only how conspecifi c 
attraction can be used to broaden our understanding 
of how and when animals use social information, 
but also how managers can take advantage of social 
information use to promote the conservation and 
management of species of conservation concern.  
BJV

Use of morphometric measurements of 
photographs of a sexually dimorphic bird 
to determine sex.   Elizabeth A. Forys1, Carly 
Naundorff , Kathryn M. Kennedy, Paige T. 
Paddock.  2021,  Waterbirds, 44:324-329. Eckerd 
College, St. Petersburg, Florida, USA.  
1forysea@eckerd.edu. 
 In this study the authors investigate whether 
photographs can be used to reliably sex birds.  They 
used  banded adult Black Skimmers (Rynchops 
niger) to check whether the measurement taken in 
digital photographs are similar to the ones taken 
on using calipers and later sex these birds based 
on these measures.  The study found that Black 
Skimmers can be sexed by measurements of the 
bill, especially bill depth and exposed culmen.  
Measurements taken in the fi eld were correlated to 
the ones taken based on pictures.  The authors were 
than able to sex several birds that were previously 
unsexed, using the numbered bands as a scale.  
The researchers suggest that this method could be 
used to sex dimorphic birds of other species that 

are banded and later photographed in the wild.  
PVM

Selection counteracts developmental plasticity 
in body-size responses to climate change.   J. 
Ryan Shipley1, Cornelia W. Twining, Conor 
C. Taff , Maren N. Vitousek, and David W. 
Winkler. 2022.  Nature Climate Change (2022) 
https://doi.org/10.1038/s41558-022-01457-829.  
Swiss Federal Institute of Aquatic Science and 
Technology, Kastanienbaum, Switzerland. 1ryan.
shipley@eawag.ch. 

Body-size reductions are pervasive 
responses to climate change, and body size is 
a central trait linking together multiple axes of 
ecology, physiology and life history.  In this 
interesting paper, the authors used a combination 
of three decades of data and controlled experiments 
conducted near Ithaca, NY, and found that male 
and female Tree Swallows (Tachycineta bicolor) 
have become smaller structurally, despite chicks 
growing larger under warmer nest temperatures, 
and that larger chicks are more likely to return 
as adults.  They found that adult structural size 
trends are associated with warmer overwintering 
conditions, rather than the nestling period.  
Further, adult male body mass trends depend on 
climate conditions during spring migration; male 
breeding mass decreased by 4%, whereas female 
mass was unchanged.  This may be explained by 
the demands of reproduction, as lighter females 
produce fewer off spring.  This work highlights 
the complex interactions that shape relationships 
between traits and fi tness, which will be critical 
for predicting evolutionary responses in future 
environments.  CJR

Demographic responses to climate-driven 
variation in habitat quality across the annual 
cycle of a migratory bird species.  James F. 
Saracco1, Renée L. Cormier, Diana L. Humple, 
Sarah Stock,  on Taylor, and Rodney B. Siegel.  
2022.  Ecology and Evolution 12:e8934.  DOI: 
10.1002/ece3.8934.  The Institute for Bird 
Populations, Petaluma, California, USA.
1jsaracco@birdpop.org.  



Vol. No. 3         North American Bird Bander Page   152

 Black-headed Grosbeak (Pheucticus 
melanocephalus) populations appear to be 
increasing in all parts of their western North 
American breeding range, exceptfor populations in 
the southwestern United States. The Black-headed 
Grosbeak is one of a handful of species in this 
region in which individuals breed in seasonally 
arid forests, make an initial migratory journey 
to wetter, presumably more productive, habitats 
to complete their annual prebasic molt, and then 
move on further south to their overwintering areas.  
The authors hypothesized that these southwestern 
breeding populations may be particularly sensitive 
to climate conditions (and, hence, susceptible 
to climate change), given the range of climatic 
conditions experienced by grosbeaks throughout 
their annual cycle.  Using 28 years of banding data 
(1992-2019) from MAPS stations, the authors 
constructed a series of climate-informed survival 
and recruitment models for two population areas:  
Coastal California and Sierra Nevada. Population 
fl uctuations were more pronounced at the Coastal 
California sites than at the Sierra Nevada sites.  
Although the models identifi ed strong vegetation 
responses to climate variation, the climate-
informed models demonstrated weak support for 
most of the evaluated relationships.  The lone 
exception was the observation that recruitment 
at the Coastal California breeding sites diff ered 
in years following early rainfall on the molting 
grounds and relatively cool and wet winters.  
Despite the overall lack of a clear signal linking 
climate conditions on demographic parameters, 
the modelling approach developed by the authors 
shows promise for those interested in exploration 
cross-linkages among diff erent phases of the 
annual cycle. JJ 
Non-North American Banding Results 
Turnover-driven loss of forest-dependent species 
changes avian species richness, functional 
diversity, and community composition in 
Andean forest fragments.  Harrison H. Jones1, 
Elisa Barreto, Oscar Murillo, and Scott K. 
Robinson.  Global Ecology and Conservation 
32:e01922.  Department of Biology, University of 
Florida, Gainesville, FL, USA.
 1harrisonhjones@ufl .edu

 The Andean Cloud Forest, one of the 
Earth’s most endangered ecosystems, is home to 
300 species of birds, many of which have very 
restricted ranges, and 23 of which are threatened.  
The region is wintering habitat for some Neotropical 
migrants that are familiar to North Americans 
such as Swainson’s Thrush (Catharus ustulatus), 
Scarlet Tanager (Piranga olivacea), Blackburnian 
Warbler (Setophaga fusca), and Canada Warbler 
(Cardellina canadensis).  Deforestation and 
fragmentation of the forest for timber and 
conversion to agriculture began 400 years ago 
and continues to accelerate, yet scientists do not 
yet fully understand how these processes aff ect 
biodiversity. Dr. Harry Jones, Avian Ecologist at 
the Institute for Bird Populations, worked with this 
imperiled bird community in Colombia’s Western 
Andes for his dissertation research.  The authors 
from the University of Florida, the Universidade 
Federal de Goías in Brazil, and the Universidad del 
Valle in Colombia examined how species richness, 
functional diversity, and community composition 
of forest-dependent birds change with forest 
fragmentation.  They found that forest-dependent 
birds do not do well in fragments because they 
avoid forest edges and are likely outcompeted 
and replaced by bird species that are adapted to 
thrive in young forests.  They also discovered that 
selective logging of forests is just as bad as forest 
clearing, in that it has the same negative eff ects on 
birds that like deep, dark forest interiors.  When 
logging occurs in forest fragments, it amplifi es the 
negative eff ects for forest birds.  Another interesting 
fi nding was that insectivorous and carnivorous 
birds responded diff erently to habitat patch size 
compared to nectivores and frugivores.  In terms 
of Neotropical migrants, there are fourteen species 
of overwintering long-distance migrants that the 
researchers detected in their surveys, including 
some threatened species such as Cerulean 
(Setophaga cerulea), Canada, and Golden-winged 
(Vermivora chrysoptera) warblers, and they did 
not fi nd statistical support that any of the migrants 
were negatively aff ected by fragmentation, as 
many migrants were found in both small and large 
fragments, though there were trends suggesting 
that Cerulean Warbler and Broad-winged Hawk 
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(Buteo platypterus) had a higher occupancy in 
larger patches of forest.  MSW and SA

Impacts of changing rainfall regimes on the 
demography of tropical birds.  Jeff rey D. Brawn1, 
Thomas J. Benson, Maria Stager, Nicholas D. Sly, 
and Corey E. Tarwater.  2017.  Nature Climate 
Change 7(2):133-136. University of Illinois, 
Urbana, Illinois, USA.

 The impacts of climate change on biological 
communities often focus on temperature given the 
rapid changes that have occurred over the past 100 
years.  However, increased variability in rainfall 
regimes is also expected with a changing climate, 
and the role of precipitation in regulating avian 
reproductive biology remains less understood.  
This remarkable study uses one of the longest-
running bird monitoring programs in the Tropics 
to examine how variation in rainfall drives 
population growth rates of tropical birds in the 
rainforests of Panama.  For 33 years, biologists 
from the University of Illinois traveled to Soberania 
National Park to mark and recapture understory 
birds using standard bird banding techniques, 
accumulating suffi  cient sample sizes to analyze 
demographic parameters of 20 species, including 
enigmatic species like the Black-faced Antthrush 
(Formicarius analis) and White-whiskered 
Pu�  ird (Malacop� la panamensis).  Critically, 
the long-term nature of their work allowed them 
to study avian populations over extensive inter-
annual variation in rainfall, which varied between 
pronounced wet and dry seasons across their study 
sites.  For the majority of species (15/20) annual 
survival rates and recruitment (i.e., the number of 
young produced each year) declined as the length 
of the dry season increased. When the researchers 
simulated modest increases in the duration of 
dry conditions consistent with published climate 
models, the models predicted declines in local 
abundance of 15 species over the next 50 years.  
Given that many of the world’s rainforests, such 
as the Amazon basin, are expected to experience 
increased drying due to climate change, the results 
from this study demonstrate the need to identify 
“climate refugia” that harbor areas with stable 
precipitation regimes and climatic conditions 

optimal for the persistence of sensitive tropical 
organisms.   IA 1jbrawn@illinois.edu  

Strong diff erences in migratory connectivity 
patterns among species of Neotropical-Nearctic 
migratory birds revealed by combining 
stable isotopes and abundance in a Bayesian 
assignment analysis.  Colin E. Studds1, Joseph 
M. Wunderle, and Peter P. Marra.  2021.  Journal 
of Biogeography 48:1746–1757.  University of 
Maryland, Baltimore County, Baltimore, MD, 
USA.  1studdsc@umbc.edu

 We all realize that conservation planning 
for migratory species requires knowing how 
populations are connected throughout the 
annual cycle.  The authors measured migratory 
connectivity for fi ve songbird species captured in 
mist nets by combining stable-hydrogen isotopes 
in feathers (δ2HF) with citizen science data on 
breeding range abundance in the Caribbean Basin 
and North America.  It has been hypothesized that 
birds with similar breeding ranges might have 
similar non-breeding areas.  For each species, they 
used cluster analysis to group Caribbean sites into 
non-breeding regions that shared birds with similar 
breeding grounds.  Apart from some general 
similarities, the fi ve species demonstrated diff erent 
patterns of migratory connectivity.  Species with 
larger non-breeding ranges exhibited stronger 
migratory connectivity compared to those with 
smaller non-breeding ranges.  Despite geographical 
overlap, birds from each non-breeding region had 
mostly unique breeding ground origins.  Their 
results indicate that full annual cycle conservation 
planning, which requires migratory connectivity 
information, needs to be done on each species 
separately an opportunity for stations in the 
wintering grounds of migrants.  JS

Delay in arrival: lineage-specifi c infl uence 
of haemosporidians on autumn migration of 
European robins.  1, , and Eszter Szöllösi.  2022.  
Parasitology Research [Online ahead of print]. 
University of Pannonia, Veszprém, Hungary.  
1czikkelyne.agh.nora@gmail.com.   



Vol. No. 3         North American Bird Bander Page   154

 Haemosporidian blood parasites are widely 
used in evolutionary ecological research when 
exploring the eff ects of parasites on diff erent life-
history traits of their bird hosts. However, their 
roles in bird migration are less studied. If these 
parasites deteriorate the body condition of the birds 
strongly, they might negatively aff ect the whole 
migration phenology and the survival of the birds 
as well.  They tested the relationships between 
infection for parasite genera (Haemoproteus or 
Plasmodium), the three most frequent parasite 
lineages with body condition (body mass, fat 
deposit), and the timing of autumn migration in 
the European Robin (Erithacus rubecula).  They 
found that mean body mass and fat scores did not 
diff er between parasitized and non-parasitized 
individuals, but infected juveniles arrived later than 
their non-infected counterparts. The diff erence   in 
the arrival time of parasitized and non-parasitized 
birds was greater in the case of Haemoproteus 
infections.  When they analysed the eff ects of the 
distinct parasite lineages separately, they found 
that prevalence of parasite lineages correlated with 
the body mass, fat storage, and timing of autumn 
migration of the birds in a diff erent direction.  
Their results therefore emphasize the importance 
of testing the impacts of the diff erent parasites 
individually, because possible lineage-specifi c 
eff ects on bird condition during migration might 
exist.  CJR
Long-term changes in avian biomass and 
functional diversity within disturbed and 
undisturbed Amazonian rainforest.  David A. 
Luther1, W. Justin Cooper, Vitek Jirinec, Jared D. 
Wolfe, Cameron L. Rutt, Richard O. Bierregaard 
Jr., Thomas E. Lovejoy, and Philip C Stouff er.  
1981.  Proceedings of the Royal Society B. 289 
George Mason University, Fairfax, VA, USA. 
1dluther@gmu.edu
 Recent long-term studies in protected 
areas have revealed the loss of biodiversity, yet the 
ramifi cations for ecosystem health and resilience 
remain unknown.  Here, they investigated 
how the loss of understory birds, in the lowest 
stratum of the forest, aff ects avian biomass and 
functional diversity in the Amazon rainforest.  
Across approximately 30 years in the Biological 

Dynamics of Forest Fragments Project, they used 
a historical baseline of avian communities derived 
from mist-netting and observations to contrast the 
avian communities in today's primary forest with 
those in modern disturbed habitat.  They found 
that in primary rainforest, the reduced abundance 
of insectivorous species led to reduced functional 
diversity, but no reduction of biomass, indicating 
that species with similar functional traits are 
less likely to coexist in modern primary forests.  
Because today's forests contain fewer functionally 
redundant species, those with similar traits, they 
argued that avian communities in modern primary 
Amazonian rainforests are less resilient, which 
may ultimately disrupt the ecosystem in dynamic 
and unforeseen ways.  CJR

Shifts in phenology of autumn migration and 
wing length among reedbed passerines along the 
East Asian–Australasian Flyway.   a   nd Caroline 
Dingle.  2022.  Avian Research  13:100052.  The 
University of Hong Kong, Hong Kong SAR, 
China.  1allcock@connect.hku.hk. 

 Climate change impacts bird migration 
phenology, causing changes in departure and 
arrival dates, leading to potential mismatches 
between migration and other key seasonal 
constraints.  While the impacts of climate change 
on arrival at breeding grounds have been relatively 
well documented, little is known about the impacts 
of climate change on post-breeding migration, 
especially at stopover sites.  Here they used long-
term (11 years) banding data (11,118 captures) 
from 7 species at Mai Po Marshes Nature Reserve 
in Hong Kong, a key stopover site for migratory 
birds along the East Asian–Australasian Flyway, 
to describe long-term changes in migration 
phenology and to compare observed changes to 
annual weather variation. They also examined 
changes in wing length over a longer time period 
(1985–2020), as wing length often correlates 
positively with migration distance. We found that 
observed changes in migratory phenology vary by 
species; three species had later estimated arrival 
(by 1.8 days per year), peak (by 2.6 days per year) 
or departure (by 2.5 days per year), one showed 
an earlier peak date (by 1.8 days per year) and 
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two showed longer duration of passage (2.7 days 
longer and 3.2 days longer per year). Three species 
exhibited no long-term change in migration 
phenology. For two of the four species with 
shifting phenology, temperature was an important 
predictor of changing peak date, departure dates 
and duration of passage. Wing length was shorter 
in three species and longer in two species, but 
these changes did not correlate with observed 
phenological changes. The complex changes 
observed here are indicative of the challenges 
concerning the detection of climate change in 
migratory stopover sites. Continued monitoring 
and a better understanding of the dynamics of all 
sites in the migratory pathway will aid conservation 
of these species under global change

Age-dependent timing and routes demonstrate 
developmental plasticity in a long-distance 
migratory bird.  Mo A. Verhoeven1, A. H. Jelle 
Loonstra, Alice D. McBride, Wiebe Kaspersma, 
Jos C. E. W. Hooijmeijer, Christiaan Both, Nathan 
R. Senner, and Theunis Piersma.  2022.  Journal of 
Animal Ecology 91:566-579. DOI: 10.1111/1365-
2656.1364.  University of Groningen, The 
Netherlands. 1m.a.verhoeven@rug.nl.

 Although it is a logical inference from 
ecological fi rst principles, clear evidence that 
migratory “populations” are made up of individuals 
that make their own decisions about when and 
where to fl y has only surfaced in the past decade.  
The source of this inter-individual variation and the 

plasticity of individual decision-making processes 
both remain unclear: are individual preferences 
inherited or based on experience?  Building on 
a professional lifetime of research on Black-
tailed Godwits (Limosa limosa), Verhoeven et al. 
explored these areas of uncertainty by capturing 
juvenile and adult individuals on the breeding 
grounds and outfi tting them with satellite-tracking 
devices and/or geolocators.  The authors highlight 
two key observations from the migration paths 
developed from the tracking data.  One, juvenile 
birds demonstrated a larger variability in their 
chosen path than did adults (i.e., many individuals 
travelled outside the well-documented adult 
migration corridor) but these individuals did not 
experience higher mortality rates than juveniles 
who stuck to the traditional path.  Two, juveniles 
and adults exhibited diff erences in a range of 
variables (e.g., timing departure, orientation) but 
not in a consistent manner.  The authors conclude 
that, even if aspects of individual migration 
behaviours are genetically inherited, individuals 
are able to adjust these inherited behaviours if the 
situation demands (e.g., changes in environmental 
conditions).  This manuscript concludes with a 
brief but welcome examination of species-specifi c 
diff erences in development and phenotypic 
plasticity, and how a thorough assessment of these 
diff erences may allow researchers to highlight 
aspects of a species’ ecology that may contribute 
to resilience in the face of global change.  JJ 


