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March was the time for me to start contemplating a type of migration.  It would necessitate a lot 

of physical preparation if I were to successfully complete this activity.  This undertaking was the 

annual Shut-in Ridge Trail Run.  The race started at the Bent Creek/French Broad River area and 

followed the Shut-in Ridge Trail, an 18 mile, uphill slog to the top of Mount Pisgah, the site of 

Vanderbilt’s hunting lodge.  The race occurred the first Saturday in November.  In order to 

successfully complete this race, one would need to start training for it in March, gradually 

increasing mileage and endurance to be able to finish the race. 

 

 Migratory birds complete their own marathon twice per year.  The question occurred to me 

whether birds needed to exercise to prepare for their biannual migration.  It is well known that 

birds increase their feeding to augment the stores of fat, sometimes doubling their body weight—

but what about whether they increase their exercise before starting on their journey? 

 

To answer this question, researchers from the 

United Kingdom studied Bar-headed Geese 

which travel from their breeding ground in 

Mongolia, over the Himalayas at 35,000 feet 

to their wintering ground in India.  Miniature 

monitoring devices placed on 30 of the geese 

allowed the researchers to follow the birds 

before flying and after their migration.  They 

were able to measure the geese’s minimum 

heart rate and body temperature which are 

two indicators of fitness.  The data showed 

that both the heart rate and temperature 

remained stable.  The researchers concluded 

that there was no evidence of the birds getting fitter or more 

active prior to either migration. 

 

So how can birds expend so much energy at such high altitudes where the oxygen concentration 

is very low? 

 

The answer to this question becomes clear when the flow of air through the bird’s respiratory 

system is compared to our own.  The typical mammalian respiratory system is tidal in nature, in 

that it requires breathing in and out to move a parcel of air.  The inhaled fresh air is mixed with 

residual stale air remaining in the lungs ---- the exhalation never completely empties the lungs.  

This is an inefficient system of oxygen delivery to the blood.  Birds, on the other hand, have a 

one-way lung for the delivery of oxygen.  Simplifying it a bit, the flow of air through a bird’s 

respiratory system moves like this: 

 

The first inhalation ---- air moves into the posterior air sacs 

The first exhalation ----air moves into the lungs 

The second inhalation ---- air moves from the lungs into the anterior air sacs 
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The second exhalation ----air moves out of the body 

   

Air is not drawn into the lungs, but through them.  

With this one-way flow through the lung, the lungs 

are always exposed to fresh air.  Up to 90% of the 

available oxygen can be extracted by the lungs of 

birds.  Mammals can extract only 20—25% of 

available oxygen.  This is why birds can fly at 

altitudes where humans would be comatose. 

 

Long distance migrants have also evolved a number 

of adaptions which aid in their ability to use 

available oxygen.  Their hearts can beat faster, have 

more efficient hemoglobin, and the lining of the lungs are thinner.  Migrants are so good at 

getting oxygen and using it efficiently that they are constantly fit. 

 

Migrants also differ from ground-dwelling birds in the type of fibers which are present in flight 

muscle.  Migrants’ flight muscles are rich in blood capillaries which accounts for their “red” 

appearance.  Compare that to the “white” appearance of the domestic chicken’s breast muscle.  

“Red” muscle is also rich in fat and mitochondria.  These muscles use abundant oxygen, contract 

slowly, fatigue slowly and are capable of sustained long-range flights.  On the other hand,  the 

“white” breast muscle of the Ruffed Grouse, which uses little oxygen, contracts rapidly, has few 

mitochondria, fatigues rapidly, and is capable of strong, but short range flights. 

 

In summary, it appears that long-distant migrants sustain a constant level of fitness.  No need for 

grueling training flights.  If only humans were so lucky! 

 

Comments/questions email me at eapyeritz@gmail.com.  
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