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Suitable forage and flight conditions during spring migra
tion are crucial for the survival and successful reproduction 
of most avian migrants . Recent levels of climate and habi
tat change can alter these conditions, especially for Arctic 
breeders that have so far been highly time constrained . For 
socially migrating geese, necessary levels of adaptation likely 
stand in contrast to the transmission of traditional migra
tion schedules and routes, especially from parents to young . 
We analysed high resolution GPS tracks of >200 European 
Greater White-fronted Geese (Ansera. albifrons) during 
2006-2010 and 2014-2018, including 20 completely tracked 
families. Spring migration routes, stopovers and timing were 
compared between years and individuals, and between 
juveniles migrating with or without their parents . Testing for 
social learning, we explored high resolution flight formation 
patterns and energy expenditure of migrating families. We 
show that in the later years, migration routes have shifted 
and migration timing was not as clearly related to the green 
wave anymore. The 30 juvenile geese that migrated with 
their parents followed the green wave more closely than the 
15 juveniles that had separated during the winter. V-flight 
formations of tracked families revealed that juveniles always 
flew behind their parents in positions with optimal visual 
contact, supporting social learning. We conclude that spring 
migration of Greater White-fronted Geese seems to react to 
ongoing climate and habitat changes. Juvenile geese that 
migrate their first year without the parents likely miss bene
fits of family social flight and learning, but introduce variabil
ity that will favor adaptation to environmental changes


