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Evolution of bird tracking

Banding (John James Auduboné. 1804)

Radio transmitters (early 1960s)

Light -level locators (2004, now 0.013 ounces)

Motus (2012)

Argos (satellite)

GPS logger tags (auto -download to cell phone towers)

Icarus (ISS or low -orbit satellite tags)

Feather analysis (stable hydrogen isotope tracking)
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Global migration flyways



Artistôs reconstruction of Prince Creek formation birds c. 73 MYA. (Gabriel Ugueto)



Migration benefits:

ÅBreeding and nesting daylight 24/7
ÅReduced competition
ÅFavorable conditions



Migration trigger: Changing photoperiod

ÅZugunruhe , pre-migratory restlessness
ÅHyperphagia: gaining body mass, physical 

and metabolic changes



Migratory adaptations:

ÅUnispheric sleep
ÅMassive weight gain 
ÅProportionately larger heart (6x human heart)
ÅHighly efficient respiratory system.
ÅWing design (pelagic birds v. perching 
songbirds)



Types of migration:

ÅComplete
ÅPartial
ÅIrruptive



Bar-tailed Godwits:
long -distance
champions

Juvenile Bar-Tailed Godwit ñB6ò near Nome, Alaska.
(Dan Ruthrauff/USGS)



To fly 6,800 miles nonstop from Alaska to New Zealand each fall, 
Bar-tailed Godwits absorb parts of their digestive tract to make 
more room for fat to fuel their journey. (Photo: Tom Ingram/Alamy)



Low doses of neonicotinoidsða 
widely used pesticide classð
cause migrating sparrows lose 
weight and delay their migration, 
which hurts their chances of 
surviving and reproducing 
(Science, September 13, 2019).

Declining North American
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Western Arctic from the air


