
This supplement accompanies the article 

Corticosterone mediates carry-over effects between breeding 

and migration in the kittiwake Rissa tridactyla 

Jannik Schultner
1,4,

*, Børge Moe
2
, Olivier Chastel

3
, Sabrina Tartu

3
, Claus Bech

1
, Alexander 

S. Kitaysky
4
 

1
Department of Biology, Natural Sciences Building, Norwegian University of Science and Technology, 7491 

Trondheim, Norway 

2
Norwegian Institute for Nature Research, Box 5685 Sluppen, 7485 Trondheim, Norway 

3
Centre d’Etudes Biologiques de Chizé, CNRS, 79360 Villiers en Bois, France 

4
Institute of Arctic Biology, University of Alaska Fairbanks, 311 Irving I, Fairbanks, Alaska 99775, USA 

*Corresponding author: jschultner@gmail.com 

Marine Ecology Progress Series 496: 125–133 (2014) 

 

 

Supplement. Data on monthly median positions of individuals, associations of migratory 

behavior with hypothalamic-pituitary-adrenal axis function, breeding success, and 

changes in body mass 
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Fig. S1. Rissa tridactyla. Median monthly positions during the non-breeding season (Sep 

2011 - Apr 2012) for male (circles) and female (triangles) individuals from Kongsfjorden, 

Svalbard (79°N, 12°E). CORT-treated kittiwakes: red symbols (nmale = 5, nfemale = 7), 

controls: blue symbols (nmale = 4, nfemale = 4). Estimates of latitude were unreliable around 

the equinoxes, and the periods 7 September to 19 October and 24 February to 5 April 

were consequently removed 



 

 

Fig. S2. Rissa tridactyla. Departure (date an individual crossed latitude 70°N in 

southward direction) of female and male kittiwakes in relation to baseline total (panels a 

and b) and free (panels c and d) CORT secretion and implant treatment (control and 

CORT treat-ment), to evaluate a possible proximate effect of CORT secretion during 

mid/late-chick rearing on migration behavior (parents sampled around chick age of 25 d). 

Free CORT was measured following Shultz & Kitaysky (2008). No consistent effect was 

found, since early departing, CORT-treated females tended to have lower CORT levels, 

but within each treatment, lower CORT was associated with later departure in females. 

The proximate relationship between hypothalamic-pituitary-adrenal axis function during 

mid/late chick-rearing and migration therefore appears to be context-dependent and 

requires further investigation 



Table S1. Rissa tridactyla. Departure (date an individual crossed latitude 70°N in 

southward direction ± SE in d) of female and male kittiwakes in relation to breeding 

success and implant treatment (control and CORT treatment). Breeding success is a 

proposed important link between reproduction and migration, but similar departures of 

failed and successful breeders in the CORT treatment suggested that it was not explaining 

differences in migration in our study 

 Control CORT 

 Date n Date n 

Females 

Failed 

Success 

Males 

Failed 

Success 

 

– 

Nov 1 ± 3 d 

 

Oct 25 ± 3 d 

Nov 1 

 

0 

4 

 

4 

1 

 

Oct 19 ± 6 d 

Oct 19 ± 3 d 

 

Nov 3 ± 4 d 

Nov 1 ± 1 d 

 

3 

4 

 

3 

2 

 

 

Table S2. Rissa tridactyla. Changes in body mass (mean ± SE) across the breeding season 

(chick age ~10 d until ~ 25 d) in female and male kittiwakes subject to either control or 

CORT treatment. Although a positive mass change in females indicated that energy stores 

may constitute a link between stress and migration, differences between groups were non-

significant (p > 0.150, statistics not shown) 

 
Control CORT 

Females 0 ± 15 g (n = 4) 25 ± 10 g (n = 7) 

Males 18 ± 6 g (n = 4) 15 ± 17 g (n = 5) 

 



 

Fig. S3. Rissa tridactyla. Departure (date an individual crossed latitude 70°N in south-

ward direction) of female and male kittiwakes in relation to body mass change and 

implant treatment (control and CORT treatment), to evaluate a possible role of change in 

body mass in migration behavior. Early departing, CORT-treated females tended to have 

a more positive body mass change (see above), and also within each treatment, a more 

positive body mass change tended to associate with earlier departure 
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