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Observed ‘northward’ distribution shifts 

70% of the fish species have responded 
to warming by changing distribution and 
abundance (Simpson et al. 2011) 2011). 
 
Centres of distribution have generally 
shifted by distances ranging from 48 to 
403 km (Perry et al. 2005).  
 
The North Sea demersal fish assemblage 
deepened by ~3.6 m per decade between 
1980 and 2004 (Dulvy et al. 2008). 
 
Catches (1913–2007) of cod, haddock, 
plaice and sole have all shifted distribution 
albeit not in a consistent way (Engelhard 
et al. 2011).  
 

Temperature response 

Winners & Losers 



The UK Climate Change Act (2008) 

 
A  legally binding long-term framework to cut carbon 
emissions.  
 
It also created a framework for building the UK’s ability 
to adapt to climate change, including: 
 
1. a UK wide climate change risk assessment that 

must take place every five years 
 

2. a national adaptation programme which must be 
put in place every five years to address the most 
pressing climate change risks to England 
 

3. Powers to direct “reporting authorities” to 
prepare reports on how they are acting on the 
risks and opportunities from a changing climate. 



UK Climate Change Risk Assessment 

The CCRA  (published in Jan 
2012) reviewed evidence for 
over 700 potential impacts.  
 
Detailed analysis was 
undertaken for over 100 of 
these impacts across the 11 
key sectors: 
 
Agriculture, biodiversity, 
business, built environment, 
energy, flooding, forestry, 
health, marine, transport and 
water.  
 
Cefas were lead authors on 
‘marine and fisheries’ 
 
 
 



11 Marine & Fisheries Response Metrics 

 
•Harmful algal blooms 

•Sewer overflows and associated human health risks 

•Water borne pathogens & warmer temperatures 

•Ocean acidification and dependent species 

•Shifting distribution of commercial fish species 

•Melting arctic sea ice 

•Spread of alien and invasive species 

•Disruption to ferry services and shipping 

•Impacts on marine biodiversity 

•Year class strength in commercial fish and shellfish 

•Nutrient cycling and ecosystem function.  

http://upload.wikimedia.org/wikipedia/commons/8/86/Cwall99_lg.jpg
http://www.marineinsight.com/wp-content/uploads/2011/07/image-135128-galleryV9-jxbl.jpg


CCRA - Messages 

Metric MA4 – Shifting distribution of commercial species 
 

Some species will shift their distribution away from the UK and this 
may mean greater fuel costs for vessels that continue to target 
these resources, other shifts may offer new fishing opportunities. 

Metric MA6 – Spread of invasive non-native species 
 

ALL assessed invasive non-native species will be able to expand 
their range by the 2080s to encompass the entire UK. 

Metric MA8 – Impacts on marine biodiversity 
 

Seabird species will vacate sites in England, Wales and 
Northern Ireland over the next 100 years, in particular spectacular 
and visitor-friendly species such as Puffin, and Gannet. 
 

16 inter-tidal invertebrate species were projected to expand their 
range in the British Isles 
 
 Metric MA9 – Year class strength in commercial fish 
 

Spawning stock biomass will be greatly impacted by climate change, but this 
effect will be negative for some species and positive for others. 



ECR (Economics of Climate Resilience) 

This study included a detailed 
assessment of whether or not the 
UK fish catching sector can adapt 
to the opportunities and threats 
associated with future climate 
change.  
 
Used the analyses of Jones et al. 
(2012, 2013) 
 
The ECR focussed on species 
increasing in the UK EEZ, such as 
anchovy, squid, seabass, scallops, 
boarfish, and hake. 
 



ECR (Economics of Climate Resilience) 

The key adaptation actions the UK fishing 
industry is likely to make include:  
  
1. Travelling further to fish for current species, if 

stocks move away from UK ports.  
 

2. Diversifying the livelihoods of port communities, 
this may include recreational fishing 
 

3. Increasing vessel capacity if stocks of currently 
fished species increase.  
 

4. Changing gear to fish for different species, if new 
or more profitable opportunities are available.  
 

5. Developing routes to export markets to match the 
changes in catch supplied.  
 

6. Stimulating domestic demand through joined up 
retailer and media campaigns.  

 



The UK & Ireland Marine Climate Change Impacts Partnership (MCCIP) 

MCCIP jointly funded by Defra, the Crown 
Dependencies and the Devolved Administrations  
(as well as the Republic of Ireland) 

The primary aim of the MCCIP is to provide 
transfer high quality evidence on marine climate 
change impacts, and guidance on adaptation, to 
policy advisors and decision-makers. 
 
Short-listed in the top 3, out of 80+ UK science 
initiatives in the UK Civil Service Awards 
(ceremony at Buckingham Palace) 
 

 

 

http://www.google.co.uk/url?sa=i&rct=j&q=mccip&source=images&cd=&cad=rja&docid=xjKosI7eaDWJaM&tbnid=_TB3bjrOl34m7M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.mccip.org.uk%2Fannual-report-card%2F2007-2008.aspx&ei=vDiZUZniLYua1AWct4CQCg&bvm=bv.46751780,d.d2k&psig=AFQjCNGVh3E8kKGuLSoCYIQDmM9IcomIPg&ust=1369082408524633


MCCIP partners  ……. 



MCCIP Annual Report Card 2010-11 
  

 
  
• Latest report published mid-July 2010 
 

• 100 scientists from 40 institutes  
contributed on 30 topics 
 

• 12 page-summary card with headline 
messages 
 

• Communicates uncertainty on each topic 
 

•The 2010/2011 launch event (in July 2010) 
received media attention all around the world, 
and was attended by 7 ministers.  
 

Imitation is the best form of flattery (the 
Australian ARC card launched in 2009) 



MCCIP Fish, Fisheries & Aquaculture Card 2012 

In May 2012 MCCIP launched a 
‘special topic’ report card on fish, 
fisheries and aquaculture 

Circulated to all Members of Parliament in 
Westminster, Welsh Assembly members (in 
Welsh) and Members of the Scottish Parliament.  
 



Media Coverage: 

The Guardian, 9th May 2012 BBC Wildlife, August 2012 Scientific American, 2nd  July 2012 

http://www.google.co.uk/url?sa=i&rct=j&q=great+british+railway+journeys&source=images&cd=&cad=rja&docid=f7f0J2318LcX0M&tbnid=4KEQry2Xn35D5M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.simplyhe.co.uk%2Fnew-documentaries-as-seen-on-tv%2F136424-great-british-railway-journeys-1-2-5030697021748.html&ei=pguZUbPlDeis0QXgt4G4AQ&bvm=bv.46751780,d.d2k&psig=AFQjCNHPjZuianuugR8CgZhFxQ5NgHCsAw&ust=1369070810488833
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Conflicts between nations…. 

Species distributions may migrate across the boundaries 
where quotas belong to different nations.  
 
A notable example has arisen recently as a result of quota 
allocations between Norway and the EU, and between 
Iceland, Faroe Islands and the EU.  
 
 
 
 
 
 
In October 2009 Mackerel moved away from the 
Norwegian Sector, resulting in disagreements over 
permissible catches by Norwegian boats in EU waters.  
 
Norwegian vessels were forcibly evicted from Scottish 
waters, once they had caught their allotted 



The current debate about North Atlantic Mackerel…… 

Iceland and the Faeroe Islands unilaterally 
claimed quota for mackerel (46%), since the 
species had suddenly attained high abundance 
in their territorial waters.  
 
EU countries accusing Iceland and the Faeroe 
Islands of threatening stock sustainability (and 
potentially the loss of MSC accreditation).  
 
There has also been a threatened retaliatory 
embargo on imports of all fish products from 
these countries 
 
Such disagreements may become more 
common place in the future 

22nd January, 2010 

http://www.fisheries.is/media/skjal/graph/5-mackerel-%28g%29-catch-distribution-%28hafro%29.png


Anchovy – who should be granted access? 

Anchovy stocks are depleted in the Bay of 
Biscay, but are increasing further north 
 
Political negotiations are underway to 
determine whether Spanish and French 
vessels should be allowed to operate in 
areas where previously they had no quota.  
 
Petigas et al. (2012) concluded that these 
anchovy are a distinct remnant sub-stock 
rather than an invasion of animals from the 
south.  
 
According to rules of ‘relative stability’ in 
the EU Common Fisheries Policy, Spanish 
and French vessels would not be granted 
access.  



Useful Stuff: 

In 2011 Link et al. wrote a review paper that 
provided guidelines for incorporating climate-
associated fish distribution shifts into fisheries 
management.  
 
The management response will be different, 
depending on whether: 
   
(1) a cohesive stock has simply moved from one 

locality to another,  
(2) a stock is simply expanding its distribution – but 

not necessarily declining anywhere,  
(3) a stock moves into the area already occupied 

by another stock but remains behaviourally or 
genetically distinct;  

(4) an existing stock that splits into two new sub-
populations;  

(5) two previously distinct stocks merge, e.g. as a 
result of mixing due to sea ice melting 
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Triggerfish: 

 
Recreational anglers are increasingly targeting 
them on inshore wrecks.  
 
There have been several stories in recreational 
angling magazines over the past year 

Triggerfish are now 
occurring in greater 
numbers off the southern 
coast of the UK.   
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Boarfish 

Fishing News, 14th December 2012 

Landings have grown from <120 t in 2001, to 
>139 000 t in 2010.  
 

In the past boarfish outbreaks had been 
linked to storms and variability in offshore 
climate (Cooper, 1952). 
 

In 2012, the Irish Minister began negotiations 
with Chinese seafood companies with regard 
to exporting for human consumption 



Species may move outside MPA boundaries  
….. 
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The Plaice Box was first established in 
1989 to reduce discards of juvenile plaice 
(i.e. to protect nursery grounds).  
 
Recent surveys in the Wadden Sea have 
shown that juvenile plaice are absent from 
the area where it once was very abundant.  
 
The ‘Plaice Box’ is now much less 
effective as a management measure in 
comparison with 10 or 15 years ago. 
 
MPA boundaries may need to be ‘adaptive’ 
in the future.  

[see van Keeken et al., 2007] 



Fisheries Closure Areas under the EU Common Fisheries Policy  
….. 

Near sea bed temperature (oC) 

Winter  Spring Summer Autumn 

Celtic Sea Mackerel Box 

 

2.4  2.5  2.5  2.7 

North Sea Plaice Box 

 

3.1  3.0  2.8  3.2 

Firth of Forth Sandeel Box 

 

2.5  2.5  2.2  2.3 

Trevose Cod Box 

 

2.4 2.5 2.3 2.5  

Irish Sea Cod Box 

 

2.5 2.6 2.4 2.7 

Predicted change in 
the near sea bed 
temperature (ºC) 
assuming a medium 
emissions scenario for 
the years 2080-2099. 

•The Plaice Box 
•Celtic Sea Mackerel Box 
•Sandeel Box 
•Trevose Cod Box 
•Irish Sea Cod Box 



Understanding the public ……. 

 January 2011 

 1000 
questionnaires 
per country 

 10 European 
countries  

 10,000 citizens 

TNS opinion was commissioned by Cefas to conduct a 
quantitative evaluation of the awareness of marine 
climate change issues in 10 European countries 

CLAMER is a European Union 7th 
Framework Programme project 
 
The project builds upon the widely-held 
belief that there is a gap between what 
is known through research and what 
policy makers and the public know and 
understand about the effects of climate 
change on the oceans. 



Sources of information and trust - media 
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Information and trust – organizations / individuals 

Neither % Trust % Distrust % 
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5Scientists working for universities 

Scientists working for environmental NGOs 

Environmental NGOs 

The Intergovernmental Panel on Climate Change 

Friends and family 

Scientists working for government 

Scientists working for industry 

The European Union (EU) 

People from your local community 

Political parties standing for environment 

Local authorities 

Your national government 

Industry 
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Fin…… 

Contact – john.pinnegar@cefas.co.uk 
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