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Executive Summary 
 
Many seabirds had very bad breeding seasons in 2004 and 2005, and some species 
such as kittiwakes have declined strongly in recent years. The problems have been 
worst in the North Sea, and particularly in Shetland. Climate change is likely to have 
contributed to these problems, as several studies show that warm winters are bad for 
seabirds. Seabirds are mostly affected indirectly through their fish prey rather than 
directly. Fisheries also affect seabirds, and there is some debate between 
researchers about whether climate or fisheries has the strongest effect. Some 
seabirds are breeding increasingly late, and this could also be related to climate 
change. Many UK seabirds are at the southern edge of their range, and in the long 
term it is likely that some of these species will disappear.  
 
Level of Confidence  
Medium 
 
Key sources of Information  
 
The UK Seabird Monitoring Programme (www.jncc.gov.uk/page-1550) monitors 
trends in seabird population size and breeding success. More detailed data come 
from e.g. the Isle of May in the Firth of Forth, where the Centre for Ecology & 
Hydrology carries out research on how seabirds are affected by climate 
(www.ceh.ac.uk/sections/bpp/coastal.htm). 
 

http://www.jncc.gov.uk/page-1550
http://www.ceh.ac.uk/sections/bpp/coastal.htm


  
Supporting Evidence 
 
Climate change can affect seabirds in two major ways, either directly through an 
increased frequency of bad weather causing e.g. nest flooding, or indirectly through 
changes in their food supply. The consensus is that indirect effects are likely to be 
more important for most species. How climate change affects seabirds is therefore to 
a large extent determined by how sensitive their preferred prey is to changes in 
temperature, salinity etc., and whether alternative prey is, or will become, available. 
 
Seabirds are very long-lived, and changes in population size tend to be slow. 
However, some remarkable changes in UK seabirds have occurred recently. Black-
legged kittiwake populations in the North Sea have decreased by more than 50% 
since 1990, and declines have also occurred in e.g. Arctic skuas and shags (Mavor 
et al 2005). In 2004 and 2005, well-publicized widespread breeding failures occurred 
in many seabird species. It was widely claimed that these failures were caused by 
climate change, but although this is credible, there is as yet no evidence to back up 
this assertion, and other causes such as changes in fisheries should not be ruled 
out. 
 
An increasing number of studies have shown climate effects on UK seabird 
populations. Both breeding success and individual survival of black-legged kittiwakes 
in the North Sea was lower following warm winters, and it is likely that this has 
contributed to the recent population decline, and that further warming will accelerate 
the decline (Frederiksen et al 2004a). Most other studies also indicate that high 
temperatures, particularly in winter, are bad for seabirds: survival was lower during 
or after mild winters for Atlantic puffins (Harris et al 2005), common guillemots (Votier 
et al 2005) and Northern fulmars (Grosbois et al 2005). It is generally assumed that 
this happens because recruitment to fish stocks is low during warm winters due to 
either lack of suitable food at the right time or increased predation. In contrast to the 
situation on land, where most annual events are happening increasingly early, some 
seabirds now breed later than in the past (Frederiksen et al 2004b). This may be 
related to climate change through a change in the timing of prey occurrence. 
 
Modelling studies predicting how seabirds will respond to climate change in the long 
term are still at an early stage, but some general predictions can be made. Many of 
the common breeding seabirds in the UK are at or near the southern edge of their 
range, and it therefore seems likely that they would be affected by current and future 
climate change, and that populations may decline and ranges contract northwards. 
At the same time, very few seabird species currently breeding south of the UK seem 
likely to take up residence here. A decline in numbers and diversity of breeding 
seabirds is therefore expected in the longer term. 
 
There is considerable regional variation in how well UK seabird populations are 
doing. Problems have been worse in the North Sea than in other areas, and 
particularly bad around Shetland. However, in 2005 the situation was also very bad 
in NW Scotland. It is likely that this regional variation is linked to differences in the 
speed of climate change. The relatively shallow North Sea is warming up faster than 

http://www.mccip.org.uk/arc/glossary.htm


the deep Atlantic, and it is here that the most pronounced changes in plankton, fish 
and seabirds have been observed. 
 
The most important factor other than climate change to affect UK seabird 
populations is fishery-related changes in food availability. Fisheries can have both 
positive and negative effects. Industrial fisheries for fishmeal compete directly with 
seabirds for small, oily ‘forage’ fish such as sandeels. There is substantial evidence 
that sandeel fisheries on the Wee Bankie off SE Scotland during the 1990s had 
negative effects on black-legged kittiwakes in that area (Frederiksen et al., 2004a). 
On the other hand, discards from fisheries for human consumption have provided an 
important food source for some seabirds, and recent declines in discards have 
probably affected these species (Votier et al., 2004). Overfishing of predatory fish 
such as cod may have had a long-term positive effect on seabirds by allowing forage 
fish stocks to increase. The recent recovery of herring stocks in the North Sea to 
levels not seen for 40 years is speculated to have increased predation on sandeels 
and reduced food availability to seabirds (Furness et al., 2004). Oil spills and other 
pollution events are also important for some species (Votier et al., 2005). 
 
Because seabirds are very long-lived, it is only possible to document and understand 
the causes of changes in population size and distribution by continuous monitoring 
over many years. Trends in population size and breeding success of all UK seabirds 
are monitored under the Seabird Monitoring Programme (JNCC undated), 
coordinated by the Joint Nature Conservation Committee, the Royal Society for the 
Protection of Birds and the Shetland Oil Terminal Environmental Advisory Group. 
More detailed data on a selection of species come from a small number of sites 
where intensive long-term studies take place. The most important of these sites is 
the Isle of May in the Firth of Forth, where breeding success, survival of adult and 
young birds, foraging behaviour and diet of five key species are followed in great 
detail by the Centre for Ecology & Hydrology, which also carries out research on how 
seabirds are affected by climate (CEH undated). Other sites providing important 
information are Foula in Shetland (University of Glasgow), Eynhallow in Orkney 
(University of Aberdeen) and Skomer in SW Wales (University of Sheffield/Oxford). A 
popular account of the study of black-legged kittiwakes, climate and fisheries 
(Frederiksen et al., 2004a) is available at  
www.nerc.ac.uk/publications/documents/pe-aut04/black-legged kittiwakes.pdf 
(NERC, 2004). 
 
Please acknowledge this document as: Frederiksen, M. (2006). Impacts of Climate Change on 
Seabirds in Marine Climate Change Impacts Annual Report Card 2006 (Eds. Buckley, P.J, Dye, 
S.R. and Baxter, J.M), Online Summary Reports, MCCIP, Lowestoft, www.mccip.org.uk

http://www.nerc.ac.uk/publications/documents/pe-aut04/kittiwakes.pdf
http://www.mccip.org.uk/
http://www.mccip.org.uk/arc/glossary.htm


 
References 
 
Mavor, R.A. et al. (2005). Seabird numbers and breeding success in Britain and 

Ireland, 2004, UK Nature Conservation Report No. 29. Joint Nature 
Conservation Committee, Peterborough. 

 
Frederiksen, M. et al. (2004) The role of industrial fisheries and oceanographic 

change in the decline of North Sea black-legged black-legged kittiwakes. 
Journal of Applied Ecology, 41, 1129-1139. 

 
Frederiksen, M. et al. (2004) Scale-dependent climate signals drive breeding 

phenology of three seabird species. Global Change Biology, 10, 1214-1221. 
 
Furness, R. (2004) Seabird breeding failures, climate change and wind farms. 

Scottish Bird News, 74, 18-19. 
 
Grosbois, V. & Thompson, P.M. (2005) North Atlantic climate variation influences 

survival in adult fulmars. Oikos, 109, 273-290. 
 
Harris, M.P. et al. (2005) Effect of wintering area and climate on the survival of adult 

Atlantic puffins Fratercula arctica in the eastern Atlantic. Marine Ecology 
Progress Series, 297, 283-296. 

 
Votier, S.C. et al. (2005) Oil pollution and climate have wide-scale impacts on 

seabird demographics. Ecology Letters, 8, 1157-1164. 
 
Votier, S.C. et al. (2004) Predation by great skuas at a large Shetland seabird 

colony. Journal of Applied Ecology, 41, 1117-1128. 
 
 
 
 


	IMPACTS OF CLIMATE CHANGE ON SEABIRDS
	Executive Summary

	Level of Confidence 
	Key sources of Information 
	Supporting Evidence
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


