
Wanless et al. 2010. BOU Proceedings – Climate Change and Birds. 
http://www.bou.org.uk/bouproc‐net/ccb/wanless‐etal.pdf 

© 2010 BOU & The Author(s) 

 

1 

This paper forms part of the proceedings from the BOU conference Cl imate  Change  and Birds . 
Other papers from these proceedings can be viewed at www.BOUPROC.net.  

 

Birds over troubled waters: effects of climate change 

on North Sea seabirds 
 

SARAH WANLESS,1* MORTEN FREDERIKSEN,1,2 MIKE HARRIS1  
& FRANCIS DAUNT1 

 
1Centre for Ecology & Hydrology, Bush Estate, Penicuik, Midlothian EH26 0QB, UK 

2NERI, Aarhus University, Frederiksborgvej 399, 4000 Roskilde, Denmark 
 

*Corresponding author. 
Email: swanl@ceh.ac.uk 

 
Seabirds are a major component of the UK’s avifauna with over seven million breeding adults of 25 species. 
Until recently, fisheries, particularly industrial fisheries for Lesser Sandeels Ammodytes marinus, were thought to 
pose the greatest threat to these populations. However, climate change is increasingly viewed as an emerging 
anthropogenic pressure with sea temperatures in UK coastal waters rising by up to 1 °C per decade since the 
1980s. This warming trend has resulted in a progressive increase in the presence of warm-water/subtropical 
planktonic species and a corresponding decline in colder-water species and this is thought to have contributed to 
poorer recruitment of Sandeels in recent years (van Deurs et al. 2009). Analyses of long-term demographic data 
from North Sea seabirds have also provided evidence of climate-driven changes. One of the clearest examples is 
the Black-legged Kittiwake Rissa tridactyla in which adult survival rate and breeding success are both depressed 
following winters when sea temperatures are higher, with both parameters further reduced in years when a 
Sandeel fishery is operating locally. Results from a population model parameterized using data from the 
Kittiwake colony on the Isle of May indicated that the breeding population will continue to decrease if the 
predicted rise in sea temperature continues and that the decline will be exacerbated by the commercial 
exploitation of Sandeels on nearby fishing grounds (Frederiksen et al. 2004). A negative relationship between 
adult survival and winter sea-surface temperature has also been found in the Atlantic Puffin Fratercula arctica, 
another abundant UK species which like the Kittiwake feeds predominantly on Sandeels during the breeding 
season but which is thought to have a more restricted wintering area (Harris et al. 2005). 
 
Most studies investigating the ecological effects of climate change focus on mean climate variables. However, 
many climate models predict not only increasing mean temperatures but also an increased frequency of extreme 
weather events in the UK. In the context of seabirds it has long been known that prolonged and/or severe 
winter storms can result in mass mortalities, known as seabird wrecks. The European Shag Phalacrocorax aristotelis 
appears to be particularly sensitive to severe weather probably because individuals do not carry large fat reserves 
and feed predominantly in coastal waters which can be badly disrupted by strong onshore winds. Analyses of 
long-term demographic data for Shags showed that survival prospects of adults were significantly reduced in 
winters that were both very wet and very windy, with population crashes following mass mortality events. 
Simulation modelling using these results indicated an increased risk of local population extinction under likely 
future climate scenarios for eastern Britain (Frederiksen et al. 2008).  
 
The majority of seabird species breed colonially and have bi-parental care. The time parents spend together at 
the nest-site is often taken as an indicator of foraging conditions with time together progressively reduced as 
conditions worsen. In extreme circumstances both parents are forced to forage simultaneously leaving their 
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brood unattended. Recent decreases in the breeding success of Common Guillemots Uria aalge, attributed to 
climatically induced declines in food availability, have been associated with unprecedented levels of chick neglect. 
However, contrary to expectation, unattended chicks were not taken by avian predators but instead were 
attacked, and often killed, by Guillemots breeding at neighbouring sites. The potential risk of infanticide and 
breakdown in the social cohesion of the colony had not previously been identified as a likely consequence of 
worsening environmental conditions (Ashbrook et al. 2008). Other examples of unexpected environmentally 
induced behavioural changes are also becoming apparent, for instance the expansion of the wintering 
distribution of Atlantic Puffins breeding on the Isle of May out of the North Sea and into the east Atlantic 
(Harris et al. 2010).  
 
In conclusion, the biodiversity of the North Sea has already been severely impacted by overfishing and is now 
also being affected by major hydro-biological changes associated with rapid rises in sea temperature. Long-term 
monitoring of the demography, diet and behaviour of seabirds has shown that it is important to assess the effects 
of climate variance as well as climate mean on vital rates and that responses may be difficult to predict, with new 
and unexpected behaviour patterns emerging. Finally, in addition to the effects of climate change impacting on 
seabirds via changes to the food chain, the upsurge in marine renewable energy developments also has the 
potential to affect the habitat within which birds operate. Of particular importance are the immediate and longer 
term consequences of locating wind farm developments on sand banks that lie within the foraging range of 
breeding seabirds and which currently hold major Sandeel stocks. 
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