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The North Sea – a ‘hot spot’ of climate change….. 

One of 20 sites identified by Hobday & Pecl (2013) as having warmed the fastest 
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Observed ‘northward’ distribution shifts 

72% 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).  
 
In the UK we have witnessed both “winners” 
and “losers” 
 

Temperature response 

Winners & Losers 
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Lots of media coverage: 

The Guardian, 9th May 2012 
BBC Wildlife, August 2012 Scientific American, 2nd  July 2012 
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Year class strength and implications for fisheries 
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Fishermen and scientists have known for over 100 
years that the status of fish stocks can be greatly 
influenced by prevailing weather conditions (Hjort 
1914).  
 

Recruitment variability, is a key measure of the 
productivity of a fish stock,  
 
In the case of cod, there is a well established 
relationship between recruitment and sea 
temperature (O’Brien et al. 2000; Clarke et al. 2003; 
Beaugrand et al. 2003).  
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Cod recruitment and changes in the plankton 
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It has been demonstrated that rising temperatures have coincided 
with marked changes in the zooplankton composition (Beaugrand et 
al. 2002).  
 

There  has been a decline in the abundance of the copepod Calanus 
finmarchicus but an increase in the closely related but smaller 
species Calanus helgolandicus.  
 

C. finmarchicus is an important prey item for cod larvae in the 
northern North Sea, and the loss of this species has been correlated 
with recent failures in cod ‘recruitment’. 

David Cushing 

1920-2008 

 

Recruitment success is greatly 
influenced by the timing of 
spawning and the resulting 
match-mismatch with their 
prey and predators (Cushing, 
1990).  
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Blowing hot and cold… 
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At the northern extremes, 
warming leads to 
enhancement of 
recruitment,  
 
in the North Sea, close to 
the southern limits, warm 
conditions lead to weaker 
than average year classes.  

Cook & Heath (2005) suggested that in the North Sea, climate change has been 
eroding the maximum sustainable yield of cod at a rate of 32,000 t per decade 
since 1980. 
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Cod in the future… 
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Stocks in the Celtic and Irish Sea are 
expected to disappear altogether by 
2100, while those in the southern North 
Sea and Georges Bank will decline.  
 
Cod will likely spread northwards along 
the coasts of Greenland and Labrador, 
occupying larger areas of the Barents 
Sea, and may even extend onto some of 
the continental shelves of the Arctic 
Ocean.  

Drinkwater (2005) 
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Cod in the Barents Sea… 

The Buckland 

Foundation 

The Barents Sea cod stock is currently at it’s 
highest ever level 
 
Cod biomass in this region closely echoes 
seawater temperature 
 
The last time cod stocks were anywhere near 
this abundant was during the warm 1940s and 
50s 
 
The UK currently imports >90% of the cod it 
consumes from Iceland and Norway 
 

Cod spawning 

stock biomass 

Seawater 

temperature 
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•Changes in fish distribution (across Europe) 
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From Freitas et al. (2007) 

Temperature is one of the primary factors, 
together with food availability and suitable 
spawning grounds that determine the 
distribution patterns of fish.  
 
Because most fish species prefer a specific 
temperature range, an expansion or 
contraction of the distribution range often 
coincides with long-term changes in 
temperature.  
 
The recent warming trend in the northeast 
Atlantic has coincided with an apparent 
northward shift in the distribution of fish 
species from southerly latitudes  

http://www.mccip.org.uk/welcome.aspx


Expanding fisheries in recent years…… 
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Emerging seabass & squid fisheries 

 
In 1984 only 210 tonnes of seabass were 
landed by countries surrounding the North 
Sea and English Channel, compared to 2243 
tonnes in 2013 
 
 
 
Landings of squid have risen from 375 tonnes 
in 1980 to 3417 tonnes in 2013  
 
Off north-east Scotland, more boats are now 
trawling for squid than they do for the 
region’s traditional target species, such as 
haddock and cod (Hastie et al., 2009) 
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Projected changes in fish distribution… 

 

Projected change (in km) in latitudinal centroids from 
1985 to 2050 across species distribution models and 
climatic datasets for a) pelagic species and b) demeral 
species (from Defra 2013).  
 
The ensemble projections suggested northward shifts at 
an average rate of 27 km per decade (the current rate is 
around 20km per decade for common fish in the North 
Sea, Dulvy et al. 2008). 
 
The species predicted to move the furthest and fastest 
were squid, red mullet, seabass, anchovy and sardine 
 
UK waters will become more hospitable for these 
species 
 
 
  

(based on analyses by Miranda Jones) 
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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. 
 
“is there a case for further intervention to 
deliver effective adaptation given the current 
context”?   
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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.  
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Consumer tastes and preferences 

Most of the fish we eat in the UK we import and most  of the fish we 
catch we export. 
 

There is clear maladaptation, in that consumers continue to demand 
‘traditional species’ (e.g. cod) and we obtain these from countries 
further North (Iceland and Norway). 
 

We sell the fish/shellfish we catch (e.g. Nephrops and mackerel) to 
countries further south who have a tradition of eating these species. 
 
 

Hugh Fernley-Whittingstall 
(TV chef) promoting the 
‘mackerel bap’ in 2012 

In 2011 the supermarket Sainsbury’s ran a campaign “switch the fish”. 
This initiative challenged the supermarket’s customers to try an 
“alternative” fin-fish species.  
 

Sainsbury’s reported an annual increase of sea bass sales of 57%  
 

People also often chose sea bass when they eat out as it is seen as more 
exclusive than cod. However, it is not seen as an everyday food as it is 
more expensive.  
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The Challenge of managing across international borders...  

•27 countries are part of the EU and are subject to the EU Common Fisheries Policy (CFP) 
 

•Fisheries agreements also exist with neighbouring countries e.g. Norway, Iceland and Russia 
 

• The CFP allows common access to all EU waters, but quotas are set according to ‘relative stability’ 
 

•TACs vary each year but proportions allocated to each country are fixed in perpetuity! 
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The current debate about North Atlantic Mackerel…… 

  
 
In 2011 Iceland and the Faeroe Islands 
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. 
 
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 
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Anchovy – who should be granted access? 

Anchovy stocks are depleted in the Bay of 
Biscay, but are increasing further north 
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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) carried out an analysis to 
determine “is it the same anchovy or 
something different”? 
 
 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’ 
Spanish and French vessels have no ‘track 
record’  and so would not necessarily be 
granted access.  
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Boarfish – the race to develop ‘track record’ 

Boarfish  (Capros aper) appeared in very large 
numbers throughout the NE Atlantic in 
1989/1990 
 
In the past boarfish outbreaks had been 
linked to storms and variability in offshore 
climate (Cooper 1952). 
 
Fishery landings have grown from <120 t in 
2001, to >139 000 t in 2010.  
 
The fishery has been described as an 
‘Olympic Fishery’ as countries race to develop 
a track record 
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‘Choke species’… 

In October 2014 the EU introduced a ban on 
discarding and thus a requirement to land all fish 
caught. 
 
Once the least plentiful quota - the “choke 
species”—is exhausted, the whole fishery must 
cease operation 
 

Baudron and Fernandez (in press) 

The Buckland 

Foundation 

Hake, a warm-water species, has witnessed a 
dramatic increase in biomass between 2004 and 
2011, and has recolonized the North Sea where it 
had largely been absent for over 50 years.  
 
Low quota for hake in the North Sea will become a 
limiting factor, that may result in premature closure 
of the entire demersal mixed fishery 
 



Climate change is not just about temperature…… 

Projections of future storminess are very 
uncertain, but generally for the UK we expect 
more frequent, larger storms 
 
 

During the winter of 2013/2014 strong storm 
events had devastating consequences for the 
inshore fishing industry.  
 
Many vessels were tied up in port for more 
than 5 months, with implications for 
revenues, profits and local economies and 
damage to both onshore infrastructure and to 
the fishing vessels themselves.  
 
The winter of 2013/14 was the stormiest in 
the last 66-years (Matthews et al. 2014) 
 

The Buckland 

Foundation 



MCCIP Fish, Fisheries & Aquaculture Card 2012 

In May 2012 MCCIP launched a 

‘special topic’ report card on fish, 

fisheries and aquaculture 
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Fin…… 

Contact – john.pinnegar@cefas.co.uk 
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