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Irons et al 2008, Global Change Biology

Murre colonies and climate change
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Breeding seabirds are central place foragers
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Foraging far can limit chick provisioning
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Density dependence at large colonies?
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Adapted from Gaston et al 2007

High survival

Low survival

Can we predict foraging range and reproductive success from colony size?
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Multi-colony GPS tracking
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Quantify foraging behaviour
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• Foraging range
• Trip duration 
• % foraging



Foraging range increases with colony size
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1. Ritenbenk, Greenland
2. Kitsissut Avalliit, Greenland
3. Stora Karlso, Sweden (Evans et al 2013)
4. Carey, Greenland
5. Isle of May, Scotland (Thaxter et al 2009)
6. The Gannets, Canada

7. Kippaku, Greenland
8. Hakluyt, Greenland (Falk et al 2002)
9. Coats, Canada
10. Cape Graham Moore, Canada
11. Apparsuit, Greenland
12. Prince Leopold Island, Canada

13. Coburg Island, Canada (Falk et al 2002)
14. The Minarets, Canada
15. Saunders, Greenland
16. Digges Sound, Canada
17. Latrabjarg, Iceland (Benvenuti et al 1998)
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Trip duration increases with foraging range
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Modelling chick growth rates
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Assumptions

Hatch weight (Hw): 78 g 
Energy conversion (Ec): 30 kJ/g
Maximum growth rate: 12 g/day

Model Equations

Foraging range (km): Fr = 0.24 * Colony size0.44

Trip duration (hours): Td = 0.30 + Fr0.89



Modelling chick growth rates
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1. Kippaku, Greenland
2. Hakluyt, Greenland, 1997 (Falk et al 2002)
3. Hakluyt, Greenland, 2007-08
4. Coats, Canada
5. Hantzsch, Canada (Gaston et al 1983)

6. Cape Hay, Canada (Birkhead and Nettleship 1981)
7. Prince Leopold Island, Canada (Gaston et al 2005)
8. Akpatok South, Canada (Gaston et al 1983)
9. Coburg, Canada (Falk et al 2002, Birkhead and Nettleship 1981)
10. Digges Sound, Canada (Gaston et al 1983, Gaston and Hipfner 2006)

Assumptions

Hatch weight (Hw): 78 g 
Energy conversion (Ec): 30 kJ/g
Maximum growth rate: 12 g/day

Model Equations

Foraging range (km): Fr = 0.24 * Colony size0.44

Trip duration (hours): Td = 0.30 + Fr0.89



Fledge rates, colony size, and prey quality
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Fledge if >150 g after 25 days



Predicted foraging ranges in Canada
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Conclusions

• Colony size effects adult foraging behaviour and limits chick 
provisioning
• Lower fledgling mass and lower juvenile survival

• Evidence for density dependent population regulation
• Carrying capacity of large colonies limited by prey quality

• Small colonies can increase foraging effort to maintain chick growth

• Define critical breeding habitat based on expected foraging range
• Only require estimate of colony size

• Chick mass and prey quality key indicators for monitoring
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Thank You!
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Foraging (%) by trip duration
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Foraging behaviour differed among colonies
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Foraging tracks from four colonies
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Gannets
19 000 pairs

24 birds
1 year

CGM
50 000 pairs

77 birds
2 years

Coats
30 000 pairs

222 birds
5 years

Digges
400 000 pairs

255 birds
4 years


