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Welcome to the Bird Genoscape Project’s first annual newsletter!  
 
Co-directors Kristen Ruegg, Tom Smith and their collaborators created The Bird 
Genoscape Project in 2014 with the goal of using recent advances in 
genomics to develop population-specific maps of migratory connectivity 
(coined ‘genoscapes’) for 100 species of North American migratory birds.  
From a single feather collected anywhere along the migration routes, Bird 
Genoscape Project researchers can determine the breeding population of 
that individual and use resulting information to help inform conservation 
efforts.   
 
Since the 1990’s, the Bird Genoscape Project has collected over 250,000 
feather, blood, and tissue samples with your help!  We are currently using 
these feathers to create genoscapes for ~20 species of North American 
migratory birds.  Our newsletter is an opportunity for us to share the results of 
this collaborative effort with you.  Because our focus is on strengthening 
partnerships across the full annual cycle, each newsletter will have a section 
dedicated to highlighting exciting new projects on the breeding grounds and 
the wintering grounds.  
 
What is inside this issue?   
 

• Page 2 - Breeding Ground Research Highlight:  Are yellow warblers already feeling the heat? 
by Marina Rodriguez 
 

• Page 3 – Wintering Ground Research Highlight: Coffee production, forest loss, and population 
limitation in migratory birds on their wintering areas by Fabiola Rodríguez    

 

• Pages 4-6:  News & publications 
 

Happy reading! 
 

Sincerely, 
 
Kristen & Tom 

  

Bird Genoscape Project’s 

Annual Newsletter 
Issue 1, Fall 2020 
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Despite obstacles presented by the pandemic, BGP scientist Marina Rodriguez and her collaborators 
were successful in launching a new study this summer focused on determining the extent to which 
climate change is impacting survival and fitness in yellow warblers. To carry out this study, Marina is 
following up on previous work by BGP scientist, Rachael Bay, who used genomics to identify which 
populations of yellow warblers will have the most trouble adapting to changing climate conditions 
(Bay et al. 2018).  In contrast to Rachael’s work, Marina will be asking, “Are populations predicted to 
have the most trouble adapting to future climate change already showing signs of climate-induced 
stress?”  To answer this question Marina will use a novel proxy for stress and fitness in birds – the length 
of a yellow warbler’s telomere.   

What is a telomere you ask?  Telomeres are caps at the end of DNA 
sequences that protect chromosomes from damage. Telomeres shorten 
with age as well as stress, and the rate of telomere shortening is highly 
correlated to survival (higher rate of shortening means lower expected 
lifespan). Because of this correlation, telomere shortening is often used as 
a proxy for fitness and survival in ecological studies. The link between 
telomere loss and environmental 
stressors in birds makes rate of telomere 
shortening an ideal measurement 
when evaluating climate vulnerability 
in yellow warblers. To calculate the rate 
of telomere shortening in yellow 
warblers over the course of a year, 
telomere length (measured from blood 
samples) will need to be measured 
twice, once in the summer of 2020, and 
again in the summer of 2021. As yellow 

warblers have a breeding distribution that extends across North 
America, collecting samples across the species’ range is a large 
undertaking.  

To collect the data required for the project and sample as many populations 
as possible, Marina is collaborating with numerous groups of dedicated bird 
banders who are as passionate about the conservation of birds as we are. 
These collaborators include the Institute for Bird Populations (IBP), the Bird 
Conservancy of the Rockies (BCR), and individual people who have donated 
their valuable time and effort to the project. Twenty stations began collecting 
samples this summer, from eleven different U.S. states plus two stations in 
Quebec, Canada. Even with Covid-19 causing many stations to limit their crew 
sizes, banders have persisted in their sampling efforts and have proven to be 
an invaluable asset to the study.  

THANK YOU SO MUCH to all of the collaborators who have donated their time 
and skills to this effort. This project would be impossible without you, and we are 
lucky to have you on our team.   We look forward to sharing the results of this 
work in a future edition of our newsletter so stay tuned!! 

Collaborator Highlights 
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Audrey Sanchez and Elisa Abeyta  
from Los Alamos National Laboratory 
MAPS station in New Mexico taking 
measurements of Yellow Warblers. 

Rich Keith, from the MAPS 
station at Kalamazoo Bird 
Observatory in Michigan, with 
a Yellow Warbler in hand. 

Montée Biggar MAPS 
station crew social 
distancing while they 
process birds. 

      From the breeding grounds…. 
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After the summer breeding season, BGP researchers have been following their feathered friends to 
South and Central America in order to study them on their tropical wintering grounds.  For some 
migratory birds, loss and degradation of winter habitat may be the biggest problem they face. For 
example, one study authored by Drs. Caz Taylor (Tulane University) and Bridget Stutchbury (York 
University) found that forest loss in Central America was likely to be the primary cause of long-
observed declines in Wood Thrushes (Hylocichla mustelina).  This study piqued the interest of 
Honduran biologist, Fabiola Rodríguez, who, after reaching out to Dr. Taylor, is now a PhD candidate 
at Tulane University. The question that intrigues Fabiola is: “If winter habitat loss, especially in Honduras, 
is the most population-limiting factor for some Neotropical migratory songbirds, what are the main 
drivers of population limitation?”  

In Honduras, the biggest driver of forest loss is 
conversion to coffee. Coffee production in the 
country has increased by 0.3 coffee bean tonnes per 
hectare/year over the last ~ 15 years while forest has 
declined from ~57% of the country’s land area to ~ 
41% in the same time period. Coffee is necessary to 
sustain the people of Honduras – it is the country’s 
biggest and most valuable export – but forest is 
necessary too, not only to sustain birds and other 
wildlife, but to prevent runoff and maintain water 
supplies.  

In the coffee growing mountains of Yoro, Honduras, 
Fabiola and a team of Honduran biologists from the 
Mesoamerican Development Institute are exploring a coffee production method that preserves 
forest on private farms while still providing income from coffee. They have conducted multiple types 
of avian surveys, collecting data to evaluate different metrics that can reveal bird habitat use and 
quality. As an example, the team has monitored bird species found on the farms in order to 

investigate variation in sex- and age-specific habitat use 
the working landscapes. While some birds are easily 
sexed in hand due to their feather coloration, others 
remain a mystery such as the Wood Thrush. To solve this 
mystery, Fabiola is collaborating with Bird Genoscape 
Project (BGP) researchers Teia Schweizer and Dr. Kristen 
Ruegg (Colorado State University) to genetically 
determine the sex of all individuals that could not be 
sexed in the field. Feather samples from all species of 
interest have been contributed to the BGP and will also 
be used to improve our understanding of population-
specific migratory routes for these coffee farm wintering 
birds. We look forward to future updates and 
collaborations with Fabiola and her team as her thesis 
research progresses!   

 

Darío Alvarado (left) and Denis Velásquez (right), 
Mesoamerican Development Institute (MDI) 
researchers, collecting data from a Wilson’s Warbler 
in a coffee farm study site in Honduras. 
 

PhD candidate Fabiola Rodríguez (left) and David 
Murillo (MDI) evaluating tail feathers from a Magnolia 
Warbler to gauge age features. 

Collaborator Highlights 
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….to the wintering grounds 
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Dr. Marius Somveille was awarded 3 prestigous post-doctoral fellowships (only one of which he was able 
to accept) to continue his work with the Bird Genoscape Project, The Cornell Lab of Ornithology Rose 
Fellowship (declined), the Marie Curie Global Fellowship (declined), and the University of College London 
Excellence Fellowship (accepted).  Way to go Marius!   
 
Dr. Kristen Ruegg received a National Science Foundation CAREER award of $1.18 million to continue 
research on connecting the process of natural selection in migratory bird populations across their full 
migratory cycle.  
 
Marina Rodriguez and Matthew DeSaix, doctoral students in the Ruegg lab, were awarded funding from 
the Colorado Field Ornithologists.  Marina was additionally awarded the Hesse Award from the American 
Ornithological Society as well as a scholarship from the Biology department for her excellence in 
promoting diversity initiatives at Colorado State University.  
 
Matthew DeSaix headed out on his first field season to fill in critical gaps in sampling for the American 
Redstart, a long-distance Neotropical migrant with broad wintering and breeding ranges. Matt’s research 
aims to address whether there is a link between adaptive divergence and migratory connectivity, and 
whether that connectivity influences genomic vulnerability.  
 
Dr. Ryan Harrigan, Dr. Kristen Ruegg, and Dr. Thomas B. Smith were awarded a 1.5 million dollar grant from 
the Department of Energy to continue work assessing the impacts of solar energy development on 
migratory birds. 
 
Dr. Luz Zamudio and Dr. Rafael Hernández were awarded prestigious Mexican Postdoctoral Fellowships 
from the Autonomous University of Mexico (UNAM) to continue their work on the Bird Genoscape Project.  
Dr. Zamudio will focus on conservation genomics of the common yellowthroat, while Dr. Hernández will 
focus on conservation genomics of the painted bunting.   
 
Ingrid Tello-Lopez, MS student at the Yucatan Center for Scientific Research, completed her first field 
season on yellow warblers on their Yucatan wintering grounds and is gearing up for her second.  Ingrid’s 
research question is:  “Do yellow warblers with genotypes linked to wetter breeding areas select wetter 
wintering areas?”  We look forward to future updates from Ingrid! 
 
Taylor Bobowski, MS student in the Ruegg lab at Colorado State University has spent the past year using 
feathers collected by collaborators over the past two decades to analyze population-specific patterns in 
the timing of spring migration in common yellowthroats. Using genetic markers, he has been able to 
identify significant differences in migratory timing between populations. 
 
Dr. Tom Smith received the Elliott Coues Achievement Award for outstanding and innovative 
contributions to ornithological research.   

 
Genaro Rodríguez Otero, MS student at UNAM and Caitlin Miller, MS student in the Ruegg lab at Colorado 
State University joined the team this year to work on Wilson’s warblers and Canada warblers, respectively.  
Welcome to the team Genaro and Caitlin! 
 
Whitney Tsai Nakashima, PhD Student at UCLA, received a National Science Foundation Graduate 
Research Fellowship and a grant from the Latin American Institute at UCLA.  Nice job Whitney!! 
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Updates 
       What have we been up to? 
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New York Times Magazine published an article featuring the Bird Genoscape Project’s 
international feather collection efforts entitled, “How to Pluck a Feather” 
(https://www.nytimes.com/2019/12/05/magazine/how-to-pluck-a-feather.html)   
 
National Wildlife Magazine highlighted the Bird Genoscape Project in an article focused on 
technological advances in bird-migration research entitled, “Going the Distance” 
(https://www.nwf.org/Magazines/National-Wildlife/2019/Oct-Nov/Conservation/Bird-Migrations)  
 
The Bird Genoscape Project was featured in a National Geographic Education documentary 
entitled, “Tails of a Feather” (https://www.nationalgeographic.org/media/tales-tail-feather/).  The 
goal of the documentary is to teach students in grades 8–12 about DNA and bird migration. 
 
The Atlantic Magazine quoted BGP researcher, Dr. Kristen Ruegg, in an article about avian 
declines over the last 30 years entitled, “Quiet Disappearance of North American Birds” 
(https://www.theatlantic.com/science/archive/2019/09/america-has-lost-quarter-its-birds-fifty-
years/598318/)     
 
BGP researcher, Dr. Kristen Ruegg was interviewed on NPR’s, All Things Considered about North 
American Bird Declines (https://www.npr.org/2019/09/19/762090471/north-america-has-lost-3-
billion-birds-scientists-say)  

 
Drs. Tom Smith, Kristen Ruegg, and Rachael Bay were featured in a live stream conversation on 
biodiversity for World War Zero, a website and magazine dedicated to reducing climate change 
(https://www.facebook.com/WorldWarZeroOrg/videos/349180502965820) 
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THANK YOU TO OUR AMAZING CONTRIBUTORS! 
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In 2019, we received 3,490 blood and feather samples. We’re still working 
through 2020 samples, but it looks like we are off to a great start.  Thank 
you so much to all of our amazing collaborators and contributors!! 
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Sampling update 


