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Fuelling conditions at staging sites can mitigate
Arctic warming effects in a migratory bird
Eldar Rakhimberdiev 1,2, Sjoerd Duijns 1,3, Julia Karagicheva1, Cornelis J. Camphuysen1, VRS Castricum#,

Anne Dekinga1, Rob Dekker1, Anatoly Gavrilov4, Job ten Horn1, Joop Jukema5, Anatoly Saveliev 6,

Mikhail Soloviev 2,4, T. Lee Tibbitts7, Jan A. van Gils 1 & Theunis Piersma1,8

Under climate warming, migratory birds should align reproduction dates with advancing plant

and arthropod phenology. To arrive on the breeding grounds earlier, migrants may speed up

spring migration by curtailing the time spent en route, possibly at the cost of decreased

survival rates. Based on a decades-long series of observations along an entire flyway, we

show that when refuelling time is limited, variation in food abundance in the spring staging

area affects fitness. Bar-tailed godwits migrating from West Africa to the Siberian Arctic

reduce refuelling time at their European staging site and thus maintain a close match between

breeding and tundra phenology. Annual survival probability decreases with shorter refuelling

times, but correlates positively with refuelling rate, which in turn is correlated with food

abundance in the staging area. This chain of effects implies that conditions in the temperate

zone determine the ability of godwits to cope with climate-related changes in the Arctic.

Corrected: Publisher correction

DOI: 10.1038/s41467-018-06673-5 OPEN

1 NIOZ Royal Netherlands Institute for Sea Research, Department of Coastal Systems and Utrecht University, PO Box 59, 1790 AB Den Burg, Texel, The
Netherlands. 2 Department of Vertebrate Zoology, Biological Faculty, Lomonosov Moscow State University, 119991 Moscow, Russia. 3 Department of Biology,
Carleton University, 1125 Colonel By Drive, K1S 5B6 Ottawa, ON, Canada. 4Directorate of Taimyrsky Reserves, 663305 Norilsk, Russia. 5 Haerdawei 62,
8854 AC Oosterbierum, The Netherlands. 6 Institute of Environmental Sciences, Kazan Federal University, 420097 Kazan, Russia. 7 U.S. Geological Survey
Alaska Science Center, 4210 University Drive, Anchorage, AK 99508, USA. 8 Chair in Global Flyway Ecology, Conservation Ecology Group, Groningen
Institute for Evolutionary Life Sciences (GELIFES), University of Groningen, PO Box 11103, 9700 CC Groningen, The Netherlands. Correspondence and
requests for materials should be addressed to E.R. (email: eldarrak@gmail.com) or to T.P. (email: theunis.piersma@nioz.nl)
#A full list of consortium members appears at the end of the paper.

NATURE COMMUNICATIONS |          (2018) 9:4263 | DOI: 10.1038/s41467-018-06673-5 | www.nature.com/naturecommunications 1

12
34

56
78

9
0
()
:,;


