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Physiological ecology of migratory birds dur ing the stopover per iods
M A Zhi-Junl, WANG Yongz, CHEN Jia—Kuanl (1. M inistry o Education Key L aboratory for B iodiversity Science and
Ecological Engineering, Institute o B iodiversity Science, Fudan U niversity, Shanghai, 200433, China; 2. Center for Forestry and Ecology,
A labamaA &M U niversity, P. O. Box 1208, N omal, A labama, USA 35762). Acta Ecologica Sinica, 2005, 25(12): 3067 3075
Abstract:M ost avianmigration is consisted of migratory flights and stopover. Fuel isconsumed during the former and deposited
during the later period A vian migrants are adgpted to the frequent alternations betw een energy consumption and deposition
This paper revieved the studies of the energetic ecology of migratory birds during stopover periods focusing on the rate of
energy deposition, patternsof body mass change and phenotypicplasticity of digestiveorgans Future research directionsof the
physiological ecology of stopover migrantsw ere alo discussed

A nticipating energetic demanding, avian migrants deposit fat stores before migration However, they often have to
periodically replenish depleted energy stores during stopovers Fat is the main urce of migration energy of avian migrants
although more studies recently docunented the use of protein during migration Fuel deposition rate at the stopover sites
affects the gpeed and the probability of a successful migration M igrants can increase the fuel depositions through increasing
foraging tme, feeding rate and possibly assimilation rate Some birds can decrease the fuel consumption rate during stopover
through hibernation A ffected by the food resurces, inter- and intra-gecies competition, predation risk and w eather
conditions, fuel deposition rate varies anong stopover sites Studies have suggested that the availability of food resurcesis the
key factor w hich detemm ines the fuel deposition rate M olting, an energetically expensive event, decrease the fuel deposition
rate of some ecies, egecially in fall

The pattern of body mass change of stopover migrants isorgan and tme dependent The muscle mass of flight organs
increases over stopover period and reaches maximum just before migrants depart the stopover sites the mass of digestive
organs increases during the early period of stopover and decreases before migrants depart the stopover sites The mass of

digestive organs just before the departures is smilar to that when the birds arrive at the stopover sites Thispattern indicates
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that birds are adapted to the variations of functional requirements of different body systems betw een migratory fly and fuel
deposition periods and are optimized through special regulation mechanisns How ever, thispattern has not been observed in
migrants during short-distance migration

During stopover, the size and mass of digestive organs increasew ith the increase of food intake How ever, the activity of
digestive enzyme and the rate of assimilation do not change obviously. M any birds change their food choice from carnivory to
phytophagy or omnivory, which is coupled with the increase of digestive organs, activity of digestive enzyme, and in some
cases, the assmilation rate How ever, the phenotypic plasticity of digestive organs is Imited, fasting during a long-distance
m igration can result in the reduction of the size and function of digestive organs

Energetic emlogy of stopover bird migrants still need to further address (1) body composition change during migration,
(2) effect of the availability and type of food resources on the digestive organs during stopovers, (3) integrative effects of
migration on the physiological emlogy, (4) energetic ecology under natural conditions, and (5) the fuel deposition rate over
the entiremigration journalsof amigrant
Key words migratory birds stopover sites fuel deposition rate; phenotypicplasticity; physiological eclogy; energetic ecology
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