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Further Reading 
and Resources

Audubon Christmas Bird Count (www.audubon.org/conservation 
/science/christmas- bird- count). How to participate in the world’s 
oldest continuously running community science program.

BirdCast (birdcast.info). Radar- based forecasts of bird migration in-
tensity across the United States.

Bird Genoscape Project (www.birdgenoscape.org). More about the 
Bird Genoscape Project’s research and findings.

eBird (ebird.org). How to start uploading your own sightings to eBird, 
plus lots of ways to explore the data that’s already been accu-
mulated.

Icarus (www.icarus.mpg.de/en). Information on the new Icarus wild-
life tracking system based on the International Space Station.

Motus Wildlife Tracking System (motus.org). Information on the 
Motus automated radio telemetry system.

Movebank (www.movebank.org). A website where anyone can ac-
cess maps of the movements of animals currently being tracked 
around the world.
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 | Further Reading and Resources

North American Breeding Bird Survey (www.pwrc.usgs.gov/bbs). In-
formation on the long- running annual survey founded by Chan 
Robbins, including how to volunteer.

Old Bird (www.oldbird.org). Information and resources related to 
nocturnal flight call recording, including gear to set up your own 
recording station.

Terra Project (www.terralistens.com). A planned device for commu-
nity scientists to detect nocturnal flight calls and Motus- tagged 
birds passing over their yards.

USGS Bird Banding Laboratory (www.usgs.gov/labs/bird- banding 
- laboratory). Information on bird banding in the United States,
including how to report a sighting of a banded bird.
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Introduction | Where Do the Birds Go?

 2 an old story: “Raven and Goose- Wife,” Alaska Native Knowledge 
Network, accessed March 7, 2022, www.ankn.uaf.edu/NPE/Cultural 
Atlases/Yupiaq/Marshall/raven/RavenandGooseWife.html.

 2 crevices in trees: Alexander Lee, “The Great Migration Mystery,” 
History Today, May 5, 2020, www.historytoday.com/archive/natural 
- histories/great- migration- mystery.

 2 transmogrified into European robins: Matt Simon, “Fantastically 
Wrong: The Scientist Who Thought That Birds Migrate to the Moon,” 
Wired, Oct. 22, 2014, www.wired.com/2014/10/fantastically- wrong 
- scientist- thought- birds- migrate- moon/.

 2 Olaus Magnus: John Lienhard, “Ancient Explanations of Bird Mi-
gration,” Engines of Our Ingenuity, June 8, 2007, uh.edu/engines/epi22 
28.htm.

 3 flying to the moon: Simon, “Fantastically Wrong.”

 3 an unfortunate stork: Nancy J. Jacobs, “Africa, Europe, and the Birds 
Between Them,” in Eco- cultural Networks and the British Empire (London: 
Bloomsbury Academic, 2015).

 3 Migration is simply: “The Basics of Bird Migration: How, Why, and 
Where,” All About Birds, Aug. 1, 2021, www.allaboutbirds.org/news 
/the- basics- how- why- and- where- of- bird- migration/.

 4 two competing theories: “The Evolution of Bird Migration,” All 

FlightPaths_9780063161146_AS1118_cc21_Final.indd   219FlightPaths_9780063161146_AS1118_cc21_Final.indd   219 11/18/22   2:58 PM11/18/22   2:58 PM

8



 | Notes

About Birds, April 11, 2017, www.allaboutbirds.org/news/the 
- evolution- of- bird- migration/.

 4 navigation techniques: “Basics of Bird Migration.”

 5 quantum physics: Peter J. Hore and Mouritsen Henrik, “The Quan-
tum Nature of Bird Migration,” Scientific American, April 2022, doi 
.org/10.1038/scientificamerican0422-26.

 5 Visits to websites: Lori Mack, “Bird- Watching Soars During Pan-
demic,” Connecticut Public Radio, May 7, 2020, www.ctpublic.org 
/mental- health/2020-05-07/bird- watching- soars- during- pandemic.

 5 Retailers couldn’t keep up: Neel Dhanesha, “Birdwatching Is a 
Bright Spot in a Pandemic- Stricken Economy,” Audubon, Aug. 6, 2020, 
www.audubon.org/news/birdwatching- bright- spot- pandemic 
- stricken- economy.

 5 Facebook groups: Elaine Glusac, “Birdwatching Becomes More 
Popular During the Pandemic,” AARP, June 16, 2020, www.aarp.org 
/home- family/friends- family/info-2020/bird- watching- popularity 
.html.

One | A Bird in the Hand

 9 recorded fates: Annie Lindsay, email message to author, Dec. 4, 2020.

 10 “When banded birds”: “Why Do We Band Birds?,” accessed 
March 8, 2021, www.usgs.gov/centers/pwrc/science/why- do- we- band 
- birds?qt- science_center_objects=0#qt- science_center_objects.

 11 leg irritation: B. Calvo and R. W. Furness, “A Review of the Use and 
the Effects of Marks and Devices on Birds,” Ringing & Migration 13, 
no. 3 (1992): 129–51, doi.org/10.1080/03078698.1992.9674036.

 11 fewer than six: Erica N. Spotswood et al., “How Safe Is Mist Net-
ting? Evaluating the Risk of Injury and Mortality to Birds,” Methods in 
Ecology and Evolution 3, no. 1 (2012): 29–38, doi.org/10.1111/j.2041 
-210X.2011.00123.x.
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Notes | 

 12 According to Bird Banding Laboratory: Antonio Celis- Murillo, 
email message to author, Oct. 26, 2020.

 12 a million bands: “USGS Celebrates 100 Years of Bird Banding Lab,” 
accessed March 15, 2021, www.usgs.gov/news/usgs- celebrates-100 
-years- bird- banding- lab.

 12 “reward bands”: “Reward Bands,” accessed March 15, 2021, www 
.fws.gov/birds/surveys- and- data/bird- banding/reward- bands.php.

 12 behavior of house finches: Gilbert Cant and Putman Geis, “The 
House Finch: A New East Coast Migrant?,” Eastern Bird Banding Associ-
ation News 24, no. 4 (1961): 102–7.

 12 And they didn’t stop there: K. P. Able and J. R. Belthoff, “Rapid 
‘Evolution’ of Migratory Behaviour in the Introduced House Finch 
of Eastern North America,” Proceedings of the Royal Society B: Biological 
Sciences 265, no. 1410 (1998): 2063–71, doi.org/10.1098/rspb.1998 
.0541.

 13 something strange and wonderful: Ian C. T. Nisbet, “Autumn Mi-
gration of the Blackpoll Warbler: Evidence for Long Flight Provided 
by Regional Survey,” Bird- Banding 41, no. 3 (1970): 207–40, doi.org 
/10.2307/4511673.

 14 “These they invariably removed”: John James Audubon, Ornithologi-
cal Biography, 5 vols. (Project Gutenberg eBook, n.d.), vol. 2, www 
.gutenberg.org/files/57191/57191-h/57191-h.htm.

 14 “favorable to his legacy”: Matthew R. Halley, “Audubon’s Famous 
Banding Experiment: Fact or Fiction?,” Archives of Natural History 45, 
no. 1 (2018): 118–21, doi.org/10.3366/anh.2018.0487.

 14 the breasts of snow buntings: Ernest Thompson Seton, “Early Bird 
Banding,” Auk 38, no. 4 (1921): 611, sora.unm.edu/node/12431.

 15 Boy Scouts of America: “Ernest Thompson Seton,” Order of the 
Arrow, BSA, accessed March 15, 2021, oa- bsa.org/history/ernest 
- thompson- seton.
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 | Notes

 15 Hans Christian Cornelius Mortensen: Harold B. Wood, “The His-
tory of Bird Banding,” Auk 62, no. 2 (1945): 256–65.

 15 Cole was inspired: Leon J. Cole, “Suggestions for a Method  
of Studying the Migrations of Birds,” Report of the Michigan Academy 
of Science 3 (1901): 67–70, www.biodiversitylibrary.org/item 
/26681.

 16 a Smithsonian scientist: Wood, “History of Bird Banding.”

 16 One of Taverner’s bands: P. A. Taverner, “Tagging Migrants,” Auk 
23, no. 2 (1906): 232.

 16 Cole had grander ambitions: Leon J. Cole, “The Tagging of Wild 
Birds as a Means of Studying Their Movements,” Auk 26, no. 2 (1909): 
137–43.

 16 “disappointingly small”: Leon J. Cole, “The Early History of Bird 
Banding in America,” Wilson Bulletin 34, no. 2 (1922): 108–15.

 17 Cole reported back: Leon J. Cole, “The Tagging of Wild Birds: 
Report of Progress in 1909,” Auk 27, no. 2 (1910): 153–68.

 17 “Gentlem dear sirs”: Cole, “Early History of Bird Banding in 
America.”

 18 professional and amateur naturalists: “About the Society,” Linnaean 
Society of New York, accessed March 15, 2021, www.linnaeannewyork 
.org/about- the- society/.

 18 Bureau of Biological Survey: P. A. Taverner, “Bird Banding Work 
Being Taken Over by the United States Bureau of Biological Survey,” 
Canadian Field- Naturalist 34 (1920): 158–59, www.biodiversitylibrary.org 
/item/17534.

 18 forerunner of the U.S. Fish: “United States Bureau of Biological Sur-
vey,” Smithsonian Institution Archives, siarchives.si.edu/collections 
/auth_org_fbr_eaco13.

 19 “permanent segregation”: Leon J. Cole, “Biological Eugenics: Re-
lation of Philanthropy and Medicine to Race Betterment— Study of 
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Notes | 

Genetics Shows That No Race Can Be Bred Immune to All Diseases 
or Defects— Nevertheless, Medicine and Charity Must Pay More 
Attention to Heredity,” Journal of Heredity 5, no. 7 (1914): 305–12, doi 
.org/10.1093/oxfordjournals.jhered.a107879.

 19 birth control: Gordon E. Dickerson and Arthur B. Chapman, “Leon 
Jacob Cole, 1877–1948: A Brief Biography,” Journal of Animal Science 67, 
no. 7 (1989): 1653–56, doi.org/10.2527/jas1989.6771653x.

 19 “exceptional and sustained contributions”: “Fellows, Honorary Fel-
lows & Elective Members,” American Ornithological Society, accessed 
March 15, 2021, americanornithology.org/about/fellows- elective 
- members/.

 19 “What happened, I never knew”: Robert A. McCabe, “Wisconsin’s 
Forgotten Ornithologist: Leon J. Cole,” Passenger Pigeon 41, no. 3 (Fall 
1979), digicoll.library.wisc.edu/cgi- bin/EcoNatRes/EcoNatRes- idx? 
type=article&did=EcoNatRes.pp41n03.RMcCabe&id=EcoNatRes 
.pp41n03&isize=M.

 20 “Wild Goose Jack”: Manly F. Miner, “Migration of Canada Geese 
from the Jack Miner Sanctuary and Banding Operations,” Wilson Bulle-
tin 43, no. 1 (1931): 29–34.

 20 “Never of very rugged constitution”: S. Charles Kendeigh, “In Me-
moriam: Samuel Prentiss Baldwin,” Auk 57, no. 1 (1940): 1–12.

 20 retired from practicing law: “Baldwin, Samuel Prentiss,” Encyclopedia 
of Cleveland History, May 11, 2018, case.edu/ech/articles/b/baldwin 
- samuel- prentiss.

 21 treatise on his trapping and banding efforts: S. Prentiss Baldwin, 
“Bird- Banding by Means of Systematic Trapping,” Abstract of the Pro-
ceedings of the Linnaean Society of New York 31 (1919): 23–56, www.bio 
diversitylibrary.org/item/49176.

 22 stumbled across immigrants: Joseph Grinnell, “Bird Netting as a 
Method in Ornithology,” Auk 42, no. 2 (1925): 245–51.

 22 reports from the island nation: Hugh H. Genoways, Suzanne B. 
McLaren, and Robert M. Timm, “Innovations That Changed 
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 | Notes

Mammalogy: The Japanese Mist Net,” Journal of Mammalogy 101, no. 3 
(2020): 627–29, doi.org/10.1093/jmammal/gyaa055.

 22 “The net had slipped”: Walter W. Dalquest, “Netting Bats in Tropi-
cal Mexico,” Transactions of the Kansas Academy of Science 57, no. 1 (1954): 
1–10, doi.org/10.2307/3625633.

 24 after a reorganization: P. A. Buckley et al., “The North American 
Bird Banding Program: Into the 21st Century,” Journal of Field Ornithol-
ogy 69, no. 4 (Autumn 1998): 511–29.

 26 begins earlier and takes longer: Josh Van Buskirk, Robert S. Mulvi-
hill, and Robert C. Leberman, “Variable Shifts in Spring and Autumn 
Migration Phenology in North American Songbirds Associated with 
Climate Change,” Global Change Biology 15, no. 3 (2009): 760–71, doi 
.org/10.1111/j.1365-2486.2008.01751.x.

 26 Banding data from Europe: Esa Lehikoinen, Tim H. Sparks, and 
Mecislovas Zalakevicius, “Arrival and Departure Dates,” in Advances in 
Ecological Research, vol. 35, Birds and Climate Change, ed. Anders P. Møller, 
Wolfgang Fiedler, and P. Berthold (Amsterdam: Academic Press, 
2004), 1–31, doi.org/10.1016/S0065-2504(04)35001-4.

 27 “microevolution”: Josh Van Buskirk, Robert S. Mulvihill, and 
Robert C. Leberman, “Phenotypic Plasticity Alone Cannot Explain 
Climate- Induced Change in Avian Migration Timing,” Ecology and 
Evolution 2, no. 10 (2012): 2430–37, doi.org/10.1002/ece3.367.

 27 one day later per decade: Sara R. Morris et al., “Fall Migratory Pat-
terns of the Blackpoll Warbler at a Continental Scale,” Auk 133, no. 1 
(2016): 41–51, doi.org/10.1642/AUK-15-133.1.

 27 half a day earlier: Kristen Covino et al., “Spring Migration of Black-
poll Warblers Across North America,” Avian Conservation and Ecology 15, 
no. 1 (2020), doi.org/10.5751/ACE-01577-150117.

 27 black- throated blue warbler: Kristen M. Covino, Kyle G. Horton, 
and Sara R. Morris, “Seasonally Specific Changes in Migration Phe-
nology Across 50 Years in the Black- Throated Blue Warbler,” Auk 137, 
no. 2 (2020), doi.org/10.1093/auk/ukz080.
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 27 that’s a problem: “When Timing Is Everything: Migratory Bird 
Phenology in a Changing Climate,” U.S. Geological Survey, Feb. 10, 
2017, www.usgs.gov/center- news/when- timing- everything- migratory 
- bird- phenology- a- changing- climate.

Two | Looking and Listening

 30 “The air seemed”: O. G. Libby, “The Nocturnal Flight of Migrating 
Birds,” Auk 16, no. 2 (1899): 140–46.

 31 Ornithologists’ best guess: Andrew Farnsworth, “Flight Calls and 
Their Value for Future Ornithological Studies and Conservation Re-
search,” Auk 122, no. 3 (2005): 733–46, doi.org/10.1093/auk/122.3.733.

 31 Recent research shows: Zach G. Gayk, Richard K. Simpson, and 
Daniel J. Mennill, “The Evolution of Wood Warbler Flight Calls: 
Species with Similar Migrations Produce Acoustically Similar Calls,” 
Evolution 75, no. 3 (2021): 719–30, doi.org/10.1111/evo.14167.

 32 Sometimes they made educated guesses: Winsor M. Tyler, “The 
Call- Notes of Some Nocturnal Migrating Birds,” Auk 33, no. 2 (1916): 
132–41.

 32 Stanley Ball: Stanley C. Ball, Fall Migration on the Gaspé Peninsula 
(New Haven, Conn.: Peabody Museum, 1952).

 32 The two met: These details according to my interview with Bill 
Evans, March 31, 2021.

 32 For their first attempt: Richard R. Graber and William W. Cochran, 
“An Audio Technique for the Study of Nocturnal Migration of Birds,” 
Wilson Bulletin 71, no. 3 (1959): 220–36.

 33 in 1960 they published: Richard R. Graber and William W. Coch-
ran, “Evaluation of an Aural Record of Nocturnal Migration,” Wilson 
Bulletin 72, no. 3 (1960): 253–73.

 39 user- friendly software: Leonida Fusani and Renato Massa, “Soft-
ware Review,” Ethology Ecology & Evolution 6, no. 2 (1994): 249–52, doi 
.org/10.1080/08927014.1994.9522999.
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 | Notes

 41 over the Gulf of Mexico: Andrew Farnsworth and Robert W. Rus-
sell, “Monitoring Flight Calls of Migrating Birds from an Oil Platform 
in the Northern Gulf of Mexico,” Journal of Field Ornithology 78, no. 3 
(2007): 279–89, www.jstor.org/stable/40345964.

 41 across Lake Erie: Claire E. Sanders and Daniel J. Mennill, “Acous-
tic Monitoring of Nocturnally Migrating Birds Accurately Assesses 
the Timing and Magnitude of Migration Through the Great Lakes,” 
Condor 116, no. 3 (2014): 371–83, doi.org/10.1650/CONDOR-13-098.1.

 41 coast of Rhode Island: Adam D. Smith, Peter W. C. Paton, and Scott R.  
McWilliams, “Using Nocturnal Flight Calls to Assess the Fall Migra-
tion of Warblers and Sparrows Along a Coastal Ecological Barrier,” 
PLoS ONE 9, no. 3 (2014): e92218, doi.org/10.1371/journal.pone.00 
92218.

 41 seabirds called scoters: “Citizen Science Reveals Nocturnal Scoter 
Migration Routes,” BirdGuides, April 6, 2020, www.birdguides.com 
/articles/migration/citizen- science- reveals- nocturnal- scoter 
- migration- routes/.

 41 attracted to artificial lights: Matthew J. Watson, David R. Wil-
son, and Daniel J. Mennill, “Anthropogenic Light Is Associated with 
Increased Vocal Activity by Nocturnally Migrating Birds,” Condor 118, 
no. 2 (2016): 338–44, doi.org/10.1650/CONDOR-15-136.1.

 42 Martin Minařík: Martin Minařík, Facebook messages to author, 
April 5–6, 2021.

 43 “My attention was at once”: W. E. D. Scott, “Some Observations on 
the Migration of Birds,” Bulletin of the Nuttall Ornithological Club 6, no. 2 
(1881): 97–100, sora.unm.edu/sites/default/files/Nutt_vol6_n02_91 
.pdf.

 43 modern data shows: Gustave Axelson, “New BirdCast Analysis 
Shows How High Migrating Birds Fly,” All About Birds, Oct. 13, 2021, 
www.allaboutbirds.org/news/new- birdcast- analysis- shows- how- high 
- migrating- birds- fly/.

 44 In the early 1940s: George H. Lowery Jr., “Evidence of Trans- Gulf 
Migration,” Auk 63, no. 2 (1946): 175–211.
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 44 LSU Museum of Zoology: Thomas R. Howell and John P. O’Neill, 
“In Memoriam: George H. Lowery Jr.,” Auk 98, no. 1 (1981): 159–66.

 44 quirky technique: Robert J. Newman, “Wings Across the Moon,” 
Audubon Magazine, Aug. 1952.

 44 bird- loving astronomer: Glen Cushman, “William A. Rense (1914–
2008),” Bulletin of the AAS 41, no. 4 (2009), baas.aas.org/pub/william 
- rense-1914-2008/release/1.

 45 “That night, he set up”: Miyoko Chu, Songbird Journeys (New York: 
Walker, 2006).

 45 Lowery didn’t give up easily: Lowery, “Evidence of Trans- Gulf 
Migration.”

 45 “Flight studies by means”: Newman, “Wings Across the Moon.”

 46 graduate student in 1945: Frances C. James, “In Memoriam: Robert 
James Newman,” Auk 106, no. 3 (1989): 464–65.

 46 Lowery— or “Doc”: Details in this and the following paragraph are 
from author’s interviews and correspondence with Sidney Gauthreaux, 
Jan. 2021.

 47 “must get up”: Newman, “Wings Across the Moon.”

 47 “The Museum began”: Robert Newman, “Hour- to- Hour Variation in 
the Volume of Nocturnal Migration in Autumn” (PhD diss., Louisiana 
State University, Baton Rouge, 1956), digitalcommons.lsu.edu 
/gradschool_disstheses/178.

 48 twenty- five hundred volunteers: George H. Lowery Jr. and Robert J. 
Newman, “Direct Studies of Nocturnal Bird Migration,” in Recent 
Studies in Avian Biology, ed. Albert Wolfson (Urbana: University of 
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mental Protection Agency, 2001), nepis.epa.gov/Exe/ZyPURL 
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 72 On the morning of May 13: William W. Cochran, “Orientation and 
Other Migratory Behaviours of a Swainson’s Thrush Followed for 1500 
Km,” Animal Behaviour 35, no. 3 ( June 1987): 927–29, doi.org/10.1016 
/S0003-3472(87)80132-X.

 72 the bird’s skin: Arlo Raim, “A Radio Transmitter Attachment for 
Small Passerine Birds,” Bird Banding 49, no. 4 (Autumn 1978): 326–32.

 75 a small radar unit: Richard R. Graber, “Nocturnal Migration in 
Illinois— Different Points of View,” Wilson Bulletin 80, no. 1 (1968): 36–71.

 75 “exceptional facility”: G. W. Swenson, “Reminiscence: At the Dawn 
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 84 total of 284 birds: Ana M. González, Nicholas J. Bayly, and Keith A. 
Hobson, “Earlier and Slower or Later and Faster: Spring Migration 
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Transmitter and Location Program.”

 102 group of Russian ornithologists: P. S. Tomkovich et al., “First 
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 109 offshore foraging behavior: David Grémillet et al., “Offshore Diplo-
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of Bar- Headed Geese (Anser indicus),” Proceedings of the National Acad-
emy of Sciences 108, no. 23 (2011): 9516–19, doi.org/10.1073/pnas 
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 114 geese didn’t seem: L. A. Hawkes et al., “The Paradox of Extreme 
High- Altitude Migration in Bar- Headed Geese Anser indicus,” Proceed-
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 114 Jessica Meir: Melanie Whiting, “Jessica U. Meir (Ph.D.) NASA 
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/jessica- u- meir/biography.

 116 magnetic compass: William W. Cochran, Henrik Mouritsen, and 
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 116 bats navigate: Richard A. Holland et al., “Bat Orientation Using 
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 116 remotely monitor: Silke S. Steiger et al., “Low Metabolism and In-
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580–89, doi.org/10.1086/605336.
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Insider (blog), Dec. 7, 2010, insider.si.edu/2010/12/gps- and- camera 
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 116 “It was not an isolated place”: Sonia Shah, “How Far Does Wildlife 
Roam? Ask the ‘Internet of Animals,’ ” New York Times Magazine, Jan. 12, 
2021, www.nytimes.com/interactive/2021/01/12/magazine 
/animal- tracking- icarus.html.

 117 Very Large Array: Daniel Dexter, “Remembering Professor Emeritus 
George Swenson Jr.,” March 3, 2017, csl.illinois.edu/news/remembering 
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 117 the solution to Wikelski’s problem: Shah, “How Far Does Wildlife 
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 117 still too large: Martin Wikelski et al., “Going Wild: What a Global 
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gists,” Journal of Experimental Biology 210, no. 2 (2007): 181–86, doi 
.org/10.1242/jeb.02629.
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 118 supposed to be available: “Icarus Is Launched,” Icarus, March 10, 
2020, www.icarus.mpg.de/90671/news_publication_14575703_trans 
ferred.

 118 abruptly stopped transmitting: Elizabeth Pennisi, “War Halts Proj-
ect to Track Wildlife from Space,” Science, March 24, 2022, accessed 
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 120 Habitat loss: David W. Winkler, Shawn M. Billerman, and Irby J. 
Lovette, “New World Warblers (Parulidae), Version 1.1,” Birds of the 
World, Cornell Lab of Ornithology, doi.org/10.2173/bow.paruli 
1.01.1.

 121 hummingbirds: Theodore J. Zenzal et al., “Migratory Humming-
birds Make Their Own Rules: The Decision to Resume Migration 
Along a Barrier,” Animal Behaviour 137 (March 2018): 215–24, doi.org 
/10.1016/j.anbehav.2018.01.019.

 122 “dead reckoning”: Rory P. Wilson et al., “Determination of Move-
ments of African Penguins (Spheniscus demersus) Using a Compass 
System: Dead Reckoning May Be an Alternative to Telemetry,” Journal 
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of Experimental Biology 157, no. 1 (1991): 557–64, doi.org/10.1242 
/jeb.157.1.557.

 122 “Wilson recalled”: David Grémillet, “Let There Be Light— My Per-
sonal Account of How Rory P. Wilson Invented Seabird Geolocation,” 
Oct. 2015, dx.doi.org/10.13140/RG.2.1.1731.9123.

 123 “top conservation heroes”: Kevin Sullivan, “Animal Movement 
Expert Rory Wilson Named as One of BBC’s Top 50 Conservation 
Heroes,” Swansea University, May 11, 2015, www-2018.swansea.ac.uk 
/press- office/news- archive/2015/animalmovementexpertrorywilso 
nnamedasoneofbbcstop50conservationheroes.php.

 123 the 1530s: A. Pogo, “Gemma Frisius, His Method of Determining 
Differences of Longitude by Transporting Timepieces (1530), and His 
Treatise on Triangulation (1533),” Isis 22, no. 2 (1935): 469–506, doi.org 
/10.1086/346920.

 123 first published study: Rory P. Wilson et al., “Foraging Areas of 
Magellanic Penguins Spheniscus magellanicus Breeding at San Lorenzo, 
Argentina, During the Incubation Period,” Marine Ecology Progress Series 
129, no. 1/3 (1995): 1–6, www.jstor.org/stable/24855568.

 124 “extravagant”: Grémillet, “Let There Be Light.”

 124 “genius”: Christine McGourty, “It Will Be All White— Eventually,” 
BBC News, Dec. 22, 2001, news.bbc.co.uk/2/hi/programmes/from 
_our_own_correspondent/1724627.stm.

 124 “idiosyncratic,” and “basically an inventor manqué”: From an email 
to the author from John Croxall, Aug. 20, 2021.

 124 “would prowl silently”: McGourty, “It Will Be All White— 
Eventually.”

 125 passed away: “The Obituary Notice for Vsevolod Afanasyev,” Fu-
neral Notices, Dec. 1, 2018, funeral- notices.co.uk/notice/AFANASYEV 
/4553585.

 126 Ian Nisbet: Nisbet, “Autumn Migration of the Blackpoll Warbler.”
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 126 Bertram Murray: Bertram G. Murray Jr., “A Critical Review of 
the Transoceanic Migration of the Blackpoll Warbler,” Auk 106, no. 1 
(1989): 8–17, doi.org/10.2307/4087751.

 127 spent his PhD years: William V. DeLuca, “Ecology and Conserva-
tion of the Montane Forest Avian Community in Northeastern North 
America” (PhD diss., University of Massachusetts Amherst, 2013), 
www.proquest.com/openview/fe4723afe9098f2f09b6dd28d4d4d135/1
?pq- origsite=gscholar&cbl=18750.

 127 study of the ovenbird: Michael T. Hallworth et al., “Migratory Con-
nectivity of a Neotropical Migratory Songbird Revealed by Archival 
Light- Level Geolocators,” Ecological Applications 25, no. 2 (2015): 336–47, 
doi.org/10.1890/14-0195.1.

 129 The longest single transoceanic flight: William V. DeLuca et al., 
“Transoceanic Migration by a 12 g Songbird,” Biology Letters 11, no. 4 
(2015): 20141045, doi.org/10.1098/rsbl.2014.1045.

 129 a follow- up study: William V. DeLuca et al., “A Boreal Songbird’s 
20,000 Km Migration Across North America and the Atlantic Ocean,” 
Ecology 100, no. 5 (2019): e02651, doi.org/10.1002/ecy.2651.

 129 a mistake: Douglas B. McNair and Ian C. T. Nisbet, “Status and 
Abundance of Blackpoll Warblers in Autumn on the Coast of the 
Southeastern United States: An Update,” Southeastern Naturalist 19, no. 2 
(2020): 241–55, doi.org/10.1656/058.019.0205.

 130 George Lowery’s backyard: Interview with Sidney Gauthreaux.

 134 fledgling golden- winged warblers: H. M. Streby et al., “Post- 
independence Fledgling Ecology in a Migratory Songbird: Implica-
tions for Breeding- Grounds Conservation,” Animal Conservation 18, 
no. 3 (2015): 228–35, doi.org/10.1111/acv.12163.

 134 Yet another researcher: Jared D. Wolfe and Erik I. Johnson, “Geo-
locator Reveals Migratory and Winter Movements of a Prothonotary 
Warbler,” Journal of Field Ornithology 86, no. 3 (2015): 238–43, doi.org 
/10.1111/jofo.12107.
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 134 more than forty geolocators: Gunnar R. Kramer et al., “Population 
Trends in Vermivora Warblers Are Linked to Strong Migratory Con-
nectivity,” Proceedings of the National Academy of Sciences 115, no. 14 (2018): 
E3192–200, doi.org/10.1073/pnas.1718985115.

 136 twenty- nine Connecticut warblers: E. A. McKinnon, C. Artuso, and 
O. P. Love, “The Mystery of the Missing Warbler,” Ecology 98, no. 7 
(2017): 1970–72, doi.org/10.1002/ecy.1844.

 136 seven miles: Adam M. Fudickar, Martin Wikelski, and Jesko 
Partecke, “Tracking Migratory Songbirds: Accuracy of Light- Level 
Loggers (Geolocators) in Forest Habitats,” Methods in Ecology and Evolu-
tion 3, no. 1 (2012): 47–52, doi.org/10.1111/j.2041-210X.2011.00136.x.

 136 three hundred miles: Eldar Rakhimberdiev et al., “Comparing In-
ferences of Solar Geolocation Data Against High- Precision GPS Data: 
Annual Movements of a Double- Tagged Black- Tailed Godwit,” Journal 
of Avian Biology 47, no. 4 (2016): 589–96, doi.org/10.1111/jav.00891.

 137 first migratory songbirds: Bridget J. M. Stutchbury et al., “Tracking 
Long- Distance Songbird Migration by Using Geolocators,” Science 323, 
no. 5916 (2009): 896, doi.org/10.1126/science.1166664.

 137 phalaropes: Malcolm Smith et al., “Geolocator Tagging Reveals 
Pacific Migration of Red- Necked Phalarope Phalaropus lobatus Breeding 
in Scotland,” Ibis 156, no. 4 (2014): 870–73, doi.org/10.1111/ibi.12196.

 137 common rosefinches: Simeon Lisovski et al., “The Indo- European 
Flyway: Opportunities and Constraints Reflected by Common 
Rosefinches Breeding Across Europe,” Journal of Biogeography 48, no. 6 
(2021): 1255–66, doi.org/10.1111/jbi.14085.

 138 painted buntings: Clark S. Rushing et al., “Integrating Tracking and 
Resight Data Enables Unbiased Inferences About Migratory Connec-
tivity and Winter Range Survival from Archival Tags,” Ornithological 
Applications 123, no. 2 (2021), doi.org/10.1093/ornithapp/duab010.

 138 small but measurable: Vojtěch Brlík et al., “Weak Effects of Geolo-
cators on Small Birds: A Meta- analysis Controlled for Phylogeny and 
Publication Bias,” Journal of Animal Ecology 89, no. 1 (2020): 207–20, doi 
.org/10.1111/1365-2656.12962.
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 138 common yellowthroats: Conor C. Taff et al., “Geolocator Deploy-
ment Reduces Return Rate, Alters Selection, and Impacts Demogra-
phy in a Small Songbird,” PLoS ONE 13, no. 12 (2018): e0207783, doi 
.org/10.1371/journal.pone.0207783.

 139 just a suggestion: Douglas G. Barron, Jeffrey D. Brawn, and Pat-
rick J. Weatherhead, “Meta- analysis of Transmitter Effects on Avian 
Behaviour and Ecology,” Methods in Ecology and Evolution 1, no. 2 (2010): 
180–87, doi.org/10.1111/j.2041-210X.2010.00013.x.

 139 “there was no device mass threshold”: Graham R. Geen, Robert A. 
Robinson, and Stephen R. Baillie, “Effects of Tracking Devices on 
Individual Birds— a Review of the Evidence,” Journal of Avian Biology 
50, no. 2 (2019), doi.org/10.1111/jav.01823.

 140 smaller and smaller birds: Steven J. Portugal and Craig R. White, 
“Miniaturization of Biologgers Is Not Alleviating the 5% Rule,” Meth-
ods in Ecology and Evolution 9, no. 7 (2018): 1662–66, doi.org/10.1111 
/2041-210X.13013.

Seven | You Are Where You Eat

 143 one in about sixty- four hundred: R. Hagemann, G. Nief, and E. 
Roth, “Absolute Isotopic Scale for Deuterium Analysis of Natu-
ral Waters. Absolute D/H Ratio for SMOW,” Tellus 22, no. 6 (1970): 
712–15, doi.org/10.3402/tellusa.v22i6.10278.

 145 Radiocarbon dating: Rachel Wood, “Explainer: What Is Radiocar-
bon Dating and How Does It Work?,” The Conversation, Nov. 27, 2012, 
theconversation.com/explainer- what- is- radiocarbon- dating- and- how 
- does- it- work-9690.

 146 ancient human populations: Jonathon E. Ericson, “Strontium Isotope 
Characterization in the Study of Prehistoric Human Ecology,” Journal 
of Human Evolution 14, no. 5 (1985): 503–14, doi.org/10.1016/S0047-2484 
(85)80029-4.

 146 poached elephant ivory: N. J. van der Merwe et al., “Source- Area 
Determination of Elephant Ivory by Isotopic Analysis,” Nature 346, 
no. 6286 (1990): 744–46, doi.org/10.1038/346744a0.
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 146 narwhals and polar bears: Keith A. Hobson and Harold E. Welch, 
“Determination of Trophic Relationships Within a High Arctic 
Marine Food Web Using δ 13 C and δ 15 N Analysis,” Marine Ecology 
Progress Series 84, no. 1 (1992): 9–18, www.jstor.org/stable/24829721.

 146 a “latitudinal gradient”: W. Dansgaard, “Stable Isotopes in Precipi-
tation,” Tellus 16, no. 4 (1964): 436–68, doi.org/10.3402/tellusa.v16i4 
.8993.

 148 For every feather: K. A. Hobson and Leonard I. Wassenaar, “Linking 
Breeding and Wintering Grounds of Neotropical Migrant Songbirds 
Using Stable Hydrogen Isotopic Analysis of Feathers,” Oecologia 109, 
no. 1 (1996): 142–48, doi.org/10.1007/s004420050068.

 148 Page Chamberlain: C. P. Chamberlain et al., “The Use of Isotope 
Tracers for Identifying Populations of Migratory Birds,” Oecologia 109, 
no. 1 (1996): 132–41, doi.org/10.1007/s004420050067.

 148 American crow: Andrea K. Townsend et al., “Where Do Winter 
Crows Go? Characterizing Partial Migration of American Crows with 
Satellite Telemetry, Stable Isotopes, and Molecular Markers,” Auk 135, 
no. 4 (2018): 964–74, doi.org/10.1642/AUK-18-23.1.

 148 Vaux’s swift: Ellis L. Smith et al., “Breeding Origins and Migratory 
Connectivity at a Northern Roost of Vaux’s Swift, a Declining Aerial 
Insectivore,” Condor 121, no. 3 (2019), doi.org/10.1093/condor/duz034.

 152 Kestrel populations: “American Kestrel Population Decline,” Amer-
ican Kestrel Partnership, accessed Nov. 9, 2021, kestrel.peregrinefund 
.org/decline.

 153 tissues of monarchs: Leonard I. Wassenaar and Keith A. Hob-
son, “Natal Origins of Migratory Monarch Butterflies at Wintering 
Colonies in Mexico: New Isotopic Evidence,” Proceedings of the National 
Academy of Sciences 95, no. 26 (1998): 15436–39, doi.org/10.1073 
/pnas.95.26.15436.

 153 Monsanto: “Company History,” Monsanto, April 23, 2008, web 
.archive.org/web/20080423174556/http://www.monsanto.com/who 
_we_are/history.asp.
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 153 more than 80 percent: “Saving the Monarch Butterfly,” Center for 
Biological Diversity, accessed Oct. 20, 2021, www.biologicaldiversity 
.org/species/invertebrates/monarch_butterfly/.

 157 “Solving a Migration Riddle”: Keith A. Hobson et al., “Solving a Mi-
gration Riddle Using Isoscapes: House Martins from a Dutch Village 
Winter over West Africa,” PLoS ONE 7, no. 9 (2012): e45005, doi 
.org/10.1371/journal.pone.0045005.

 159 results were dramatic: Laura Cárdenas- Ortiz et al., “Defining 
Catchment Origins of a Geographical Bottleneck: Implications of 
Population Mixing and Phenological Overlap for the Conservation of 
Neotropical Migratory Birds,” Condor 122, no. 2 (2020), doi 
.org/10.1093/condor/duaa004.

 161 Colombia Resurvey Project: “About,” Colombia Resurvey Project, 
accessed Oct. 14, 2021, colombiaresurveyproject.com/about/.

 161 rusty blackbirds: Keith A. Hobson et al., “Migratory Connectivity in 
the Rusty Blackbird: Isotopic Evidence from Feathers of Historical and 
Contemporary Specimens,” Condor 112, no. 4 (2010): 778–88, doi 
.org/10.1525/cond.2010.100146.

 162 named in his honor: Felipe Guhl, “Cornelis Johannes Marinkelle, 
biólogo, médico, Ph.D.,” Infectio 16, no. 1 (2012), www.revistainfectio 
.org/index.php/infectio/article/view/506.

 162 a staggering rate: John R. Sauer et al., “The First 50 Years of the 
North American Breeding Bird Survey,” Condor 119, no. 3 (2017): 
576–93, doi.org/10.1650/CONDOR-17-83.1.

 162 scientists forecast: William DeLuca et al., “Blackpoll Warbler 
(Setophaga striata),” Birds of the World, Cornell Lab of Ornithology, 
birdsoftheworld.org/bow/species/bkpwar/cur/introduction.

 163 more than 370 miles: Camila Gómez et al., “Migratory Connectiv-
ity Then and Now: A Northward Shift in Breeding Origins of a Long- 
Distance Migratory Bird Wintering in the Tropics,” Proceedings of the 
Royal Society B: Biological Sciences 288, no. 1948 (2021), doi.org/10.1098 
/rspb.2021.0188.
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Eight | The Feather Library

 166 ice covered: “How Does Present Glacier Extent and Sea Level 
Compare to the Extent of Glaciers and Global Sea Level During the 
Last Glacial Maximum (LGM)?,” USGS, accessed Dec. 1, 2021, www 
.usgs.gov/faqs/how- does- present- glacier- extent- and- sea- level- compare 
- extent- glaciers- and- global- sea- level.

 166 then expanded again: Scott K. Johnson, “Did Birds Still Migrate 
During Ice Ages?,” Ars Technica, Feb. 18, 2020, arstechnica.com/science 
/2020/02/did- birds- still- migrate- during- ice- ages/.

 167 invented a tool: R. Jefferson Smith and Thomas Bates Smith, “Por-
table Device for Measuring Seed Hardness,” Journal of Field Ornithology 
60, no. 1 (Winter 1989): 56–59.

 167 two distinct varieties: Thomas Bates Smith, “Bill Size Polymor-
phism and Intraspecific Niche Utilization in an African Finch,” Nature 
329, no. 6141 (1987): 717–19, doi.org/10.1038/329717a0.

 169 ancient programming kicks in: Kristen C. Ruegg and Thomas B. 
Smith, “Not as the Crow Flies: A Historical Explanation for Circuitous 
Migration in Swainson’s Thrush (Catharus ustulatus),” Proceedings of the 
Royal Society B: Biological Sciences 269, no. 1498 (2002): 1375–81, doi.org 
/10.1098/rspb.2002.2032.

 170 billion or more: Guojie Zhang et al., “Comparative Genomics 
Reveals Insights into Avian Genome Evolution and Adaptation,” Science 
346, no. 6215 (2014): 1311–20, doi.org/10.1126/science.1251385.

 170 around twenty thousand: Nan Xu et al., “The Mitochondrial Ge-
nome and Phylogenetic Characteristics of the Thick- Billed Green- 
Pigeon, Treron curvirostra : The First Sequence for the Genus,” ZooKeys 
1041 (2021): 167–82, doi.org/10.3897/zookeys.1041.60150.

 170 Mari Kimura: M. Kimura et al., “Phylogeographical Approaches 
to Assessing Demographic Connectivity Between Breeding and 
Overwintering Regions in a Nearctic−Neotropical Warbler (Wilsonia 
pusilla),” Molecular Ecology 11, no. 9 (2002): 1605–16, doi.org/10.1046 
/j.1365-294X.2002.01551.x.
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 170 variations in small sections: Darren E. Irwin, Jessica H. Irwin, and 
Thomas B. Smith, “Genetic Variation and Seasonal Migratory Con-
nectivity in Wilson’s Warblers (Wilsonia pusilla): Species- Level Differ-
ences in Nuclear DNA Between Western and Eastern Populations,” 
Molecular Ecology 20, no. 15 (2011): 3102–15, doi.org/10.1111/j.1365-294 
X.2011.05159.x.

 171 experimenting with combining: Sonya M. Clegg et al., “Combining 
Genetic Markers and Stable Isotopes to Reveal Population Connec-
tivity and Migration Patterns in a Neotropical Migrant, Wilson’s 
Warbler (Wilsonia pusilla),” Molecular Ecology 12, no. 4 (2003): 819–30, 
doi.org/10.1046/j.1365-294X.2003.01757.x.

 171 three billion dollars: “Human Genome Project FAQ ,” Genome.gov, 
accessed Dec. 2, 2021, www.genome.gov/human- genome- project 
/Completion- FAQ.

 171 huge leaps: Sarita Sonavane, “Lessons from the Human Genome 
Project,” Science in the News (blog), Feb. 27, 2019, sitn.hms.harvard.edu 
/flash/2019/lessons- from- the- human- genome- project/.

 172 Crucially, they invented: Leroy Hood and Lee Rowen, “The Hu-
man Genome Project: Big Science Transforms Biology and Medicine,” 
Genome Medicine 5, no. 9 (2013): 79, doi.org/10.1186/gm483.

 172 a tedious process: “How Does DNA Sequencing Work?,” Genome 
News Network, accessed Jan. 4, 2022, www.genomenewsnetwork.org 
/resources/whats_a_genome/Chp2_2.shtml.

 177 more than 1,600 birds: Kristen C. Ruegg et al., “Mapping Migration 
in a Songbird Using High- Resolution Genetic Markers,” Molecular 
Ecology 23, no. 23 (2014): 5726–39, doi.org/10.1111/mec.12977.

 179 an ornithology conference: Susan K. Skagen and Sara Oyler- 
McCance, AOU- COS- SCO 2014 Joint Meeting Program (Estes Park, Colo.: 
American Ornithologists’ Union, Cooper Ornithological Society, and 
Society of Canadian Ornithologists, 2014), americanornithology.org 
/wp- content/uploads/2019/08/2014_AOU_COS_SCO_Program.pdf.

 179 American kestrel: Kristen C. Ruegg et al., “The American Kestrel 
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(Falco sparverius) Genoscape: Implications for Monitoring, Man-
agement, and Subspecies Boundaries,” Ornithology 138, no. 2 (2021): 
ukaa051, doi.org/10.1093/auk/ukaa051.

 181 229 individual yellow warblers: Rachael A. Bay et al., “Genomic 
Signals of Selection Predict Climate- Driven Population Declines in a 
Migratory Bird,” Science 359, no. 6371 (2018): 83–86, doi.org/10.1126 
/science.aan4380.

 181 already declining faster: Ibid.

 182 follow- up study: Rachael A. Bay et al., “Genetic Variation Reveals 
Individual- Level Climate Tracking Across the Annual Cycle of a 
Migratory Bird,” Ecology Letters 24, no. 4 (2021): 819–28, doi.org/10.1111 
/ele.13706.

 182 limited conservation funding: Kristen C. Ruegg et al., “A 
Genoscape- Network Model for Conservation Prioritization in a Migra-
tory Bird,” Conservation Biology 34, no. 6 (2020): 1482–91, doi.org/10.1111 
/cobi.13536.

Nine | Vox Populi

 185 independently coined: Hauke Riesch and Clive Potter, “Citizen 
Science as Seen by Scientists: Methodological, Epistemological, and 
Ethical Dimensions,” Public Understanding of Science 23, no. 1 (2014): 
107–20, doi.org/10.1177/0963662513497324.

 185 political connotations: “Why We’re Changing from ‘Citizen Sci-
ence’ to ‘Community Science,’ ” Audubon Center at Debs Park, May 3, 
2018, debspark.audubon.org/news/why- were- changing- citizen 
- science- community- science.

 185 “Until comparatively recently”: Mary H. Clench, “The Importance 
of Contributions by Amateurs to American Ornithology: A Story His-
tory,” Bird Observer 19, no. 2 (1991): 67–74, sora.unm.edu/node/141914.

 186 first Christmas Bird Count: “History of the Christmas Bird Count,” 
Audubon, Jan. 21, 2015, www.audubon.org/conservation/history 
- christmas- bird- count.
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 186 In December 2019: Geoff LeBaron, “120th Christmas Bird Count 
Summary,” Audubon, Dec. 7, 2020, www.audubon.org/news/120th 
- christmas- bird- count- summary.

 186 Modern Christmas Bird Counts: “Answers to Your Top Questions 
About the Christmas Bird Count,” Audubon, Sept. 24, 2021, www 
.audubon.org/answers- your- top- questions- about- christmas- bird 
- count.

 187 Journey North: “Hummingbirds,” Journey North, accessed Jan. 21, 
2022, journeynorth.org/hummingbirds.

 187 Project FeederWatch: “About,” Project FeederWatch, accessed 
Jan. 21, 2022, feederwatch.org/about/.

 187 Great Backyard Bird Count: “About,” Great Backyard Bird Count, 
accessed Jan. 21, 2022, www.birdcount.org/about/.

 187 Nightjar Survey Network: “About the Nightjar Survey Network,” 
Nightjar Survey Network, 2022, www.nightjars.org/about/about- the 
- nightjar- survey- network/.

 187 International Shorebird Survey: Brad Winn, “International Shore-
bird Survey,” Manomet, accessed Feb. 3, 2022, www.manomet.org 
/project/international- shorebird- survey/.

 187 iNaturalist: “About,” iNaturalist, accessed Jan. 24, 2022, www 
.inaturalist.org/pages/about.

 187 folding proteins: “The Science Behind Foldit,” Foldit, accessed 
Jan. 24, 2022, fold.it/portal/info/about.

 187 intelligent life: “About SETI@home,” SETI@home, accessed 
Jan. 24, 2022, setiathome.berkeley.edu/sah_about.php.

 188 “Birds both inspire and permit”: Philip C. Stouffer, “Celebrating 
the North American Breeding Bird Survey,” Oxford Academic, 2017, 
academic.oup.com/aosjournals/pages/breeding_bird_survey.

 188 as a toddler: “Chandler Robbins,” USGS, March 23, 2017, www 
.usgs.gov/news/national- news- release/chandler- robbins- inspired 
- generations- scientists- and- birders-1918-2017.
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 188 In 1940, he graduated: Jay M. Sheppard, Deanna K. Dawson, and John 
R. Sauer, “Chandler S. Robbins, 1918–2017,” Auk 134, no. 4 (2017):
935–38, doi.org/10.1642/AUK-17-140.1.

 189 Multiple threads: Sauer et al., “First 50 Years of the North American 
Breeding Bird Survey.”

 189 “I had to write her back”: “Chandler Robbins Oral History Transcript,” 
USFWS National Digital Library, July 1, 2008, digitalmedia 
.fws.gov/digital/collection/document/id/1214.

 190 In 1966, after a year: Sheppard, Dawson, and Sauer, “Chandler S. 
Robbins, 1918–2017.”

 190 had to hustle: Per interview with David Ziolkowski, Jan. 21, 2022.

 190 skeptical of the methodology: Sauer et al., “First 50 Years of the 
North American Breeding Bird Survey.”

 190 His own wife: “Chandler Robbins Oral History Transcript.”

 190 two years later: J. R. Sauer et al., “The North American Breeding 
Bird Survey,” USGS, 1997, www.mbr- pwrc.usgs.gov/bbs/genintro.html.

 190 more than four thousand: “About BBS,” USGS Patuxent Wildlife 
Research Center, accessed Jan. 26, 2022, www.pwrc.usgs.gov/bbs/about/.

 190 a little more than half: Ziolkowski interview.

 191 The only requirements: “Participating in the North American 
Breeding Bird Survey,” USGS Patuxent Wildlife Research Center, 
2018, www.pwrc.usgs.gov/bbs/participate/.

 191 half an hour before sunrise: “About BBS.”

 191 permanent physical record: Ziolkowski interview.

 193 sounded the first alarm: C. S. Robbins et al., “Population Declines in 
North American Birds That Migrate to the Neotropics,” Proceedings of 
the National Academy of Sciences 86, no. 19 (1989): 7658–62, doi.org 
/10.1073/pnas.86.19.7658.
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 194 Laysan albatross named Wisdom: Darryl Fears, “Albatross Named 
Wisdom Astounds Scientists by Producing Chick at Age 62,” Washing-
ton Post, Feb. 5, 2013, www.washingtonpost.com/national/health 
- science/albatross- named- wisdom- astounds- scientists- by- giving
- birth- at- age-62/2013/02/05/f46a68a6-6fc5-11e2-8b8d- e0b59a1b8
e2a_story.html.

 195 “rays of sunshine”: “Chandler Robbins Oral History Transcript.”

 195 continued to come: Sheppard, Dawson, and Sauer, “Chandler S. 
Robbins, 1918–2017.”

 195 “the Bruce Springsteen of birding”: Darryl Fears, “This Humble 
Scientist, a ‘National Treasure,’ Showed Us How to Understand Birds,” 
Washington Post, March 24, 2017, www.washingtonpost.com/news 
/animalia/wp/2017/03/24/this- humble- scientist- a- national- treasure 
- showed- us- how- to- understand- birds/.

 196 launched BirdSource: “ ‘Birdsource’ Website for Citizen- Science 
Data,” Newswise, Feb. 14, 1997, www.newswise.com/articles/bird 
source- website- for- citizen- science- data.

 197 six core pieces: John W. Fitzpatrick et al., “Introducing eBird: The 
Union of Passion and Purpose,” North American Birds 56, no. 1 (2002): 
11–12, sora.unm.edu/node/113636.

 199 took ten years: Hugh Powell, “EBird and a Hundred Million Points 
of Light,” Living Bird, Jan. 15, 2015, www.allaboutbirds.org/news/a 
- hundred- million- points- of- light/.

 199 more than 700,000 birders: “2021 Year in Review: EBird, Merlin, 
Macaulay Library, and Birds of the World,” eBird, Dec. 21, 2021, ebird 
.org/ebird/news/2021-year- in- review.

 199 herald petrel: Chris Daly (@Liamdaly620), “I . . . question this iden-
tification,” Twitter, Feb. 9, 2022, 4:40 p.m., twitter.com/Liamdaly620 
/status/1491572778285375492.

 200 different routes: Frank A. La Sorte et al., “The Role of Atmospheric 
Conditions in the Seasonal Dynamics of North American Migration 
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 | Notes

Flyways,” Journal of Biogeography 41, no. 9 (2014): 1685–96, doi.org 
/10.1111/jbi.12328.

 200 Radar ornithologists: Kyle G. Horton et al., “Holding Steady: Little 
Change in Intensity or Timing of Bird Migration over the Gulf of 
Mexico,” Global Change Biology 25, no. 3 (2019): 1106–18, doi.org/10 
.1111/gcb.14540.

 200 common potoo: Lucas W. DeGroote et al., “Citizen Science Data 
Reveals the Cryptic Migration of the Common Potoo Nyctibius griseus 
in Brazil,” Ibis 163, no. 2 (2021): 380–89, doi.org/10.1111/ibi.12904.

 200 Less traffic: Michael B. Schrimpf et al., “Reduced Human Activity 
During COVID-19 Alters Avian Land Use Across North America,” 
Science Advances, Sept. 2021, doi.org/10.1126/sciadv.abf5073.

 200 closures of many parks: Wesley M. Hochachka et al., “Regional 
Variation in the Impacts of the COVID-19 Pandemic on the Quantity 
and Quality of Data Collected by the Project eBird,” Biological Conser-
vation 254 (Feb. 2021), doi.org/10.1016/j.biocon.2021.108974.

 202 migratory bottleneck: William V. DeLuca et al., “The Colorado 
River Delta and California’s Central Valley Are Critical Regions for 
Many Migrating North American Landbirds,” Ornithological Applications 
123, no. 1 (2021), doi.org/10.1093/ornithapp/duaa064.

Conclusion | Sky Full of Hope

 207 In 2019, a massive new study: Kenneth V. Rosenberg et al., “Decline of 
the North American Avifauna,” Science 366, no. 6461 (2019): 120–24, 
doi.org/10.1126/science.aaw1313.

 208 actions they could take: “7 Simple Actions,” #BringBirdsBack, 
accessed Feb. 28, 2022, www.3billionbirds.org/7-simple- actions.

 208 exposure to the pesticide: Brian Woodbridge, Karen K. Finley, and 
S. Trent Seager, “An Investigation of the Swainson’s Hawk in Argen-
tina,” Journal of Raptor Research 29, no. 3 (1995): 202–4, sora.unm.edu
/node/53483.
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 208 made a plan: Les Line, “Accord Is Reached to Recall Pesticide Dev-
astating Hawk,” New York Times, Oct. 15, 1996, www.nytimes 
.com/1996/10/15/science/accord- is- reached- to- recall- pesticide 
- devastating- hawk.html.

 208 More recently, land was added: Mikko Jimenez, “A Tale of Two Mi-
gration Routes: How Prothonotary Warblers Make Their Way Home,” 
Audubon, March 25, 2021, www.audubon.org/news/a- tale- two 
- migration- routes- how- prothonotary- warblers- make- their- way- home.

 208 newly identified hot spot: Dean Russell, “In the Middle of the At-
lantic, an Overlooked Seabird Hotspot,” Hakai Magazine, Nov. 22, 2021, 
hakaimagazine.com/news/in- the- middle- of- the- atlantic- an- over 
looked- seabird- hotspot/.

 210 colleagues have identified: “Road to Recovery Urgency Lists,” 
Marra Lab, 2022, marralab.com/r2r- urgency- list/.

FlightPaths_9780063161146_AS1118_cc21_Final.indd   253FlightPaths_9780063161146_AS1118_cc21_Final.indd   253 11/18/22   2:58 PM11/18/22   2:58 PM

42




