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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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-laboratory). Information on bird banding in the United States,
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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 
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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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	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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	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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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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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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“In Memoriam: George H. Lowery Jr.,” Auk 98, no. 1 (1981): 159–66.

	44	 quirky technique: Robert J. Newman, “Wings Across the Moon,” 
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