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Studying the energetics o f m arine top  predators such as seabirds is essential to  understand 
processes underly ing  a d u lt w in te r survival and its im pac t on p o p u la tio n  dynam ics. W in te r 
survival is assum ed to  be the sing le m ost im p o rta n t Iife-h istory pa ram e te r in long -lived  
species, but its actua l drivers are still m ysterious. Seabirds being usually o ffshore during  
the w in te r pe riod , conven tiona l m e tabo lic  studies are extrem ely cha lleng ing  and new 
approaches are needed. W e updated  and used a new spatia lly - and tem po ra lly -exp lic it 
m ode l based on the first princ ip les o f the rm odynam ics, N iche  M apper™ , to  p red ic t energy 
expend iture  and food  requirem ents o f the tw o m ain seab ird  species w in te ring  in the 
northwest A tlan tic : little auks A lle  alle  and B rünnich 's gu illem ots  Uria lom via.  For both 
species, o u r m odel predicts a sharp  increase in energy expend iture between N ovem ber 
and D ecem ber, p rim arily  driven by c lim a tic  factors such as a ir  tem pera tu re  and w ind 
speed. These find ings strong ly suggest the existence o f an energetic  bo ttleneck fo r north 
A tlan tic  seabirds tow ards the end o f the year, a cha lleng ing  energetic  phase w hich m igh t 
exp la in  recurrent events o f w in te r m ass-m orta lity , so ca lled  'seab ird  w in te r w recks '. O u r  
study there fore  emphasizes the re levance o f this generic  the rm odynam ic  m odel to 
investigate the energy ba lance  o f w in te ring  m arine top -p reda to rs  and its in te rp lay with 
survival and p o p u la tio n  dynam ics in the context o f g lo b a l change .

- 22  -

mailto:erome.fort@cefe.cnrs.fr

