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“In my hand I held the most remarkable of all living things, a creature of astounding abilities that 

elude our understanding, or extraordinary, even bizarre senses, of stamina and endurance far 

surpassing anything else in the animal world.   Yet my captive measured a mere five inches in 

length and weighed less than half an ounce, about the weight of a fifty-cent piece.  I held that 

truly awesome enigma, a bird.” 

                                                                       -----A. C. Fisher, Jr.  (1979)  

  

A bird must accomplish three tasks to successfully migrate to or from its breeding territory. 

  

❖ It must have enough fuel for the journey.  

❖ It must find its way over thousands of miles.   

❖ It must return to its precise nesting or roosting site. 

   

For the Ruby-throated Hummingbird, this may involve 

navigating over the Gulf of Mexico at night, losing around 

50% of its body weight, and finding its way to land. Young 

birds, having never flown this way before, have no adult 

birds to guide them. Adult males migrate the earliest, 

followed by adult females, with the recently hatched young 

leaving last. 

 

An adult hummingbird weighs between 4 to 4.5 grams 

before leaving for Central America.  When it arrives at its 

winter territory, it will weigh 2 to 2.25 grams, a loss of half 

its body weight.   A bird with a much longer migration, such 

as the Blackpoll Warbler, leaves the northeast American 

coast, flies out over the Atlantic Ocean towards Bermuda 

where it picks up the trade winds.  After 86 hours, barring 

any problems with wind or rain, the tired birds land on the 

northern coast of South America.  No other vertebrate 

attempts such a degree of exertion.  According to Tim & 

Janet Williams, research ornithologists, 

 

 “For a man the equivalent metabolic requirement would be to run 4-minute miles for 80 miles. 

If a Blackpoll Warbler were burning gasoline instead of its reserves of body fat, it could boast of 

getting 720,000 miles to the gallon.”  

 

So, how does a bird find its way twice a year?  Scientists have been trying to answer this 

question for many years.  Audubon performed one of the earliest experiments when he tied a silk 

thread to an Eastern Phoebe’s leg one summer and discovered the same bird returned to his home 

in Mill Grove, Pennsylvania the following spring.  Numerous studies have removed birds from 

their nesting sites, transferred them many miles away, and found they returned to their nesting 

site.  For example, a Manx Shearwater was transferred 700 kilometers from its nest in Wales to 

coastal Massachusetts.  The bird was found 2 days later at its nest in Wales. 

 



Birds have the following capacities which are helpful in finding their way during migration. 

 

The ability to recognize landmarks With eyesight far superior to ours, it seems obvious that 

birds would use visual cues to find their way, especially their use of land structures such narrow 

strips of land surrounded by water.  Examples would be the Strait of Gibraltar, Cape May and 

Oregon Inlet. 

   

The ability to use the stars to determine compass direction  In a classic experiment, Stephen 

Emlen placed Indigo Buntings, who were in a state of migratory readiness, in a funnel shaped 

cage exposed to a planetarium sky. The sides of the 

cage were lined with blotting paper.  At the bottom 

of the cage was an ink pad.  Inky footprints 

recorded the orientation of the bird’s movements.  

When exposed to a natural spring night sky or a 

normal planetarium night sky, the bird’s activity 

was to the north.  When the planetarium night sky 

was shifted so the North Star was at true south, the 

birds reversed their orientation.  When the 

planetarium sky was turned off so the birds could 

not see any stars, the birds randomly oriented. 

 

 

The ability to use the sun to determine compass direction  On cloudy nights when a starry sky is 

not present, birds must use something else to orient their migration.  It was long suspected that 

birds used the postion and movement of the sun to aid their migration.  This was proven by an 

experiment by a German scientist in the 1950’s.  Starlings, in the state of migratory readiness, 

were placed in a circular cage where they could see the sun. The birds consistently oriented to 

the northeast which was the correct migratory direction.  On cloudy days the birds showed no 

consistent orientation.    

 

The ability to detect the earth’s magnetic field   Birds utilize the earth’s magnetic fields to orient 

themselves while migrating.  Specialized photoreceptors in the visual system are sensitive to 

where the birds are in space.  Intense solar storms which disrupt the earth’s magnetic fields 

appear to overwhelm the bird’s photoreceptors, leaving birds to utilize the sun or stars to orient 

themselves. 

 

The ability to hear ultra-low frequency sound   Once northbound birds reach the latitude of its 

birth territory they begin to track east-west to find their birthplace.  They utilize their ability to 

recognize visual landmarks, as well as characteristic ultra-low frequency sounds produced by 

mountains, rivers and coastlines. 

 

The ability to use to their sense of smell    Pelagic birds 

seem to use their sense of smell to locate their nest burrows 

when returning from the sea.  Experiments performed on 

Petrels, whose sense of smell had been impaired, were 

unable to locate their nest burrows, but a control group of 

Petrels who had a normal olfactory system found their 

nesting site without difficulty. 

Indigo Bunting by A. Lenk 



 

This amazing mass migratory movement of birds has been going on for millions of years.  Most 

people do not even know it is occurring, therefore have no appreciation of how these bundles of 

energy accomplish such a complex and dangerous task.  Reflection on migration brings to my 

mind the writing of Henry Beston as he witnessed the migration of shorebirds along the Great 

Beach of Cape Cod……. 

 

“….the animal shall not be measured by man.  In a world older and more complete than ours 

they move finished and complete, gifted with extensions of the senses we have lost or never 

attained, living by voices we shall never hear.” 

 

Comments or questions…..email me at eapyeritz@gmail.com     
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