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April 2015 - in a case brought by Greenpeace the High Court approves a judicial 

review of DEFRA’s approach to allocating quota to fishing vessels. The plaintiffs 

argue that under the revised Common Fisheries Policy (CFP), quota should be 

allocated according to criteria which prioritise environmental considerations, but it 

isn’t. 

 

July 2015 - Scottish Government’s announcement of a network of Marine Protected 

Areas from which trawling activity will be excluded causes consternation in some 

sectors of the Scottish Fishing Industry.  

Quotation from Hansard - a Sea Fisheries Bill debate in the UK Parliament : 

Government spokes-person Mr Edward Marjoribanks MP (aka Lord 

Tweedmouth) said… 
“The Government thought it necessary that some further restriction should be 

adopted with respect to trawling in Scottish waters, and for three reasons—first, 

because, however doubtful the destruction done to fish generally by trawling, it was 

undoubtedly possible that in limited areas, especially in waters near the shore, 

great damage could be done, and these areas rendered for the time useless; 

secondly, because great damage was also done to the gear of the line and net 

fishermen, especially in inshore waters; and, thirdly, because a very excited state of 

feeling … —a state of feeling which the Government thought they ought to attempt 

to allay by giving power to … allocate particular fishing-grounds to these particular 

classes of fishermen.” 

• We’re dubious about the effects of trawling on fish stocks 

 

• But, trawling trashes the seabed 

 

• Trawling destroys static gear and causes trouble and strife 

 

• So, where necessary we’re going to ban it in inshore waters 

The merits of trawling are fiercely debated 

Judicial Review Hearing 24-25 November 2015; verdict 18 January 

2016 ruled in favour of the Government – DEFRA rules comply with the 

letter of the law - Article 17 of the CFP says nothing about the priority 

assigned to criteria for allocating quota – that’s a national issue.   

20 May 1895 



Interactions of fishing gears with the ecosystem 
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Individual aspects can be investigated experimentally – 

but figuring out the effects on the whole ecosystem is 

tricky because everything is inter-connected 



The ecosystem is a complex network – 
everything is inter-connected 
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Disturbances at any point cause ripples 

through the network (“tropic cascades”) 



Building mathematical models of the 
natural world around us 

Simplify to make the 
problem manageable 

 

Write down mathematical 
equations to represent 
each of the processes  
(flows) in the network 

 

Assemble data on the 
external factors affecting 
the processes 

 

Solve the equations 
computationally to 
simulate how the 
quantities of the 
components vary with time 

 

 



StrathE2E – our computer simulation 
model of shelf-sea ecosystems 

Represents all living components of the ecosystem (microbes – 

whales), but as coarse ‘functional’ groups. 

 

Represents harvesting of both fish and shellfish, and ploughing effects 

of gears in areas of different seabed sediments 

 

Tested and validated models for the North Sea and West of Scotland 

(represent the regions as a whole, not local details) 

 

Input data:  

Temperature and ocean currents, seabed sediment distributions, 

fishing activity, power and seabed ploughing rates by different fishing 

gears 

 

Output data: the quantities of all the ecosystem components and the 

flows between them, at daily intervals 



Some of the input data: Fishing gear activity 
distributions, and ploughing intensity in different 
sediment habitats 

Ploughing intensity – 

proportion of habitat ploughed 

per day in the North Sea 

Gear activity data – average over 2003-2013 

from STECF report 

 

Habitat data – Eunis level 3 classifications from 

BGS 



Modelling the sensitivity to different 

aspects of trawling in the North Sea 

• Model configured for the North Sea, with 11 fleets of static and towed 

fishing gears 

• Average annual cycles of oceanography and nutrient inputs from rivers 

and the ocean 

 

 

• Baseline model – run with gear fleet activity rates adjusted to 

produce maximum sustainable yields (MSY) of fish 

 

• Scenario models – runs with variations from the baseline in 

fishing power (i.e. selectivity) , discarding rate, or seabed 

ploughing rates, but all with MSY activity rates 

 

• Compare each scenario run with the baseline using tornado 

diagrams 

Then… 

NOTE: In the context of the model, fishing power can be synonymous with gear selectivity – 

improving selectivity so we don’t catch stuff we don’t want, reduces the power of a gear. 



Combined effects of all gears on the ecosystem 
Blue bars = positive effect on a component 
Red bars  = negative effect on a component 

Annual averaged 

abundance of: 

= improved selectivity 



Effects of individual gears on the ecosystem 
Blue bars = positive effect on a component 
Red bars  = negative effect on a component 



Summary of the results 

• Changes in fishing power (esp. pelagic 
gears) have strong effects on the food web. 

• Eliminating discarding has a small effect on 
the scavenging components of the web 

• Ploughing effects are weak – nutrient 
release by ploughing is small-beer relative 
to overall nutrient flows. 

But… 



Conclusions 

• Meeting the landing obligation (discard ban) by 
improving selectivity could have large ecological 
benefits 

• The weak effect of seabed ploughing at the 
regional scale does NOT discount its 
importance at a local scale 

 

• Still some missing processes - no 
representation of the importance of habitat at 
the regional scale – eg. refuge from predation 



120 years on, how would we advise Lord 
Tweedmouth, and what would our advice have 
been to the 2015 judicial review ? 

We need wild fisheries which harvest food sustainably 

 

Harvesting of fish and shellfish has a profound effect 

on stocks and the ecosystem, regardless of gear 

 

Penalising gears which plough the seabed may not be 

the best use of legislation – penalising poor selectivity 

(or rewarding high selectivity) would have more impact 

 

Specific habitats and features still need protecting.  

Excluding all damaging activities from these localities 

makes sense, even though we don’t know how 

important they are at the regional scale 

 

24-25 Nov 2015 


