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Box 1 Results Highlights 

 Based on the “challenge” trials there is scope for fishermen to reduce their catches of 
unwanted fish both in terms of under Minimum Conservation Reference Size quota 
species, and “choke species” fish. 

 The “challenges” allowed fishermen to develop their own solutions or approaches to 
the problems raised by the Landing Obligation 

 They were able to utilise both gear based approaches (mesh sizes, escape panels and 
other modifications), and tactical changes (e.g. change of location, fishing deeper, or 
moving between areas, or changing the time of day of fishing). 

 Many of the gear modifications were detailed in the  DiscardLess Avoidance Manual – 
Deliverable 3.1 

 Most of the “challenge” trials showed that the improvements in selectivity, either 
through gear or behavioural changes, were generally small, and would not alone 
prevent unwanted catches under the LO. 

 The time scale of the “challenge” trials did not all allow the fishermen to make all the 
changes they might have wished, both gear and behavioural, but many expressed a 
desire to continue using, and developing, these methods in the future. 

 There were clear indications that all solutions were local in their application. All the 
fishermen in the “challenges” used different methods of gear or behaviour, which 
were adapted to the particular fisheries in which they worked. No single approach can 
then be expected to provide a global solution.   

 

Box 2 The methods/approaches followed 

 In the “challenge” trials individual vessels and crew were challenged to reduce their 
discards by whatever legal means available.  

 Each vessel could fish alternately with their normal approach and then with the aim 
to minimise the discards over a predetermined period, reporting the decisions they 
make and the rationale behind them.  

 Observers were placed on-board to collect catch and discard data, or in the Danish 
case, were monitored via Fully Documented Fishery approaches.  

 The targets were in terms of reducing discards of TAC species in general, or of those 
that represent the major “choke” species in their fishery.  

 Catch data were analysed to determine success at reaching this target 
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Box 3 How these results can be used and by whom? 

 The “challenge” trials clearly showed that gear or behavioural changes can, to some 
extent, help mitigate the impacts of the LO.  

 The results can be used by many other fishermen as a start point for their own 
approaches to minimising unwanted catches. However, the specific solutions adopted 
may not be appropriate in other fisheries. They may not even be appropriate for all 
vessels operating in a specific fishery, but tactical changes, along with gear changes,  
can help alleviate the impacts of the LO to some extent.  

 The results also illustrate to managers that changes in selectivity via gear or 
behavioural change can only help mitigate the impacts of the LO, not remove them. 
There will need to be substantial support from managers in terms of, for instance, 
flexibility in the trialling of new gears, or of where and when vessels can operate.  

 Net manufacturers can also benefit from these findings. A wide range of gear 
modifications were trialled, including mesh changes, escape panels, twin v. quad 
trawls, and the use of separator panels and two cod ends. While gear changes can only 
be part of the solution, net makers, working with gear technologists and the 
fishermen should be able to provide gears that are better adapted to the challenges of 
the LO.     
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Executive Summary 

This Deliverable is principally intended to provide the results of the three “Challenge” trials carried 

out under Task 4.2 the Fisherman’s story – “challenge” experiments. As the “challenges” included both 

tactical/strategic adaptations to the LO and also allowed free use of gear changes or modifications, we 

have combined the two aspects in this report. 

Chapters 1-3 present the results of the “Challenge trials” in Ireland, Denmark and France, and their 

findings. Chapter 4 summarises the material in Deliverable 3.1. and a component on developing 

industry-science collaborations on improving selectivity from Deliverable 3.2.   

In the “challenge” experiments individual vessels and crew were challenged to reduce their discards 

by whatever legal means available. Each vessel could fish alternately with their normal approach and 

with the aim to minimise the discards over a predetermined period, reporting the decisions they make 

and the rationale behind them. Observers were placed on-board to collect catch and discard data, and 

also train crews in self sampling approaches. Skippers were asked to set themselves a target for 

discard reduction between the trial and the control trips, and this was the core of the “challenge”. The 

targets could be in terms of reducing discards of TAC species in general, or of those that represent the 

major “choke” species in their fishery. Catch data were analysed to determine success at reaching this 

target, and successful tactics included in the “best practice” manuals and disseminated at annual case 

workshops.  

Challenge trials were carried out in three different countries and across a number of fisheries: 

• Ireland – one demersal trawl vessel targeting whitefish (cod, haddock and whiting) and one 

targeting nephrops with additional catches of the same fish species.  

• Denmark – 12 vessels mainly fishing cod and saithe, with three nephrops targeting vessels. The 

vessels towed a mix of single and twin rigs, and were distributed between the North Sea, the 

Skagerrak, and the Baltic Sea. 

• France – 3 vessels targeting a mix of species including cod, whiting, squid cuttlefish and some 

pelagic species. The vessels were all trawlers, two under 18m, and one over 18m.    

The approach was slightly different in the three countries. In Denmark, the main option explored by 

fishers was gear modification, and the data were mostly collected by the fishers themselves, 

supplemented with Fully Documented Fishery (FDF) methods. In France and Ireland, the approaches 

included both gear and tactical modifications, with full observer coverage.  

  This deliverable also includes the outputs from Deliverable 3.1. on gear based methods for reducing 

discards. Particularly important for the „challenge trials“ was the „Selectivity in Trawl Fishing Gears“ 

report, which also included a range of fact sheets on the performance of particular gears and 

modifications. This manual is available for download at 

http://www.gov.scot/Topics/marine/Publications/stats/Science/SMFS/2017/0801 and also on 

http://www.discardless.eu/selectivity_manual 

Gear based changes used in the „Challenge trials“ 

Changes to the gear figured strongly in fisher‘s choices in all three trials, with the aim of improving 

selectivity and reducing unwanted catches. This was the main thrust of the Danish study. Here the 

fishers chose a range of different approaches 

http://www.gov.scot/Topics/marine/Publications/stats/Science/SMFS/2017/0801
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• Seven of the vessels used some form of changed mesh size in the cod end of the net. Usually 

this involved larger mesh size, but in the Baltic vessels they also trialled reduced mesh sizes 

• Three vessels inserted escape panels into the net 

• Two vessels trialled separator panels with two cod ends 

• One vessel used a topless trawl and one used a modified mesh in the Bacoma panel 

In the French trials a number of gear changes were tested.  

• The inclusion of a larger mesh cylinder in the extension 

• Separator panels with two cod ends 

• Increased mesh size in the cod end and extension, and T90 mesh 

One of the Irish vessels (the nephrops targeting vessel) decided to use gear changes, and opted for a 

quad rig nephrops net, with large mesh square mesh panels in all four extensions. 

The outcomes of these trials were somewhat mixed. In the Danish trials, nine vessels were able to 

reduce the discard ratio in the test fisheries (three in the North Sea, three in Skagerrak and three in the 

Baltic Sea), while two vessels (from the North Sea) actually increased their discard ratio and one North 

Sea vessel showed no difference in discard ratio.  The improvements ranged from less than 2% for four 

of the vessels, 2-7% for four others, and, in one case, a 17.6% improvement. In the French trials, there 

was insufficient time after making the gear changes to reliably check their performance. However, the 

vessel using the mesh cylinder (CMC) approach reported little loss of commercial catch, and in some 

cases reductions in discard volume. The separator panel with two cod ends could not be evaluated, but 

the skipper was still very positive and felt it had value. In general, the fishers did not feel that the 

changes in cod end meshes achieved the results they had hoped for small fish, and there were 

concomitant losses in commercial sized fish. Finally, in the Irish trials the use of the SMP in the quad 

rig allowed the vessel to keep fishing significantly longer before choking on the cod that were the main 

choke during the control phase of the study. 

In conclusion, the use of modified gears to improve selectivity, and reduce the scale of discarding 

showed considerable promise during the “Challenge trials”. In all three cases, the use of added panels, 

changes in cod end mesh size and configuration, modifications to the extension, and the use of 

separator panels with twin cod ends showed some improvements. It should be noted that these 

improvements were often quite small, and would probably not solve all the problems fishers would 

face under a full implementation of the LO. Additionally, these were the fishers own trials, and could 

not always be full substantiated in a scientific context.  

What was clear though, was that fishers had many, potentially valuable, ideas on how to improve their 

gears in the context of the Landing Obligation. One, very positive approach that could be taken, would 

be to identify an approach that was able to test and “fast track” such initiatives into routine use. In the 

last part of Chapter 5, we provide a proposal for a framework for industry-led initiatives on gear 

development in the context of the Landing Obligation that could assist in this context. 

Tactical and Strategic changes used in the „Challenge trials“. 

Behavioural changes were principally tested in the Irish and French “Challenge trials”. In the Irish 

trials, the whitefish targeting vessel aimed to use changes in both the time of day and also in the 

depths at which he fished. The vessel also tried to use movement between management areas to 
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maximise his time fishing for the month. The main issue for this vessel in the control period was a very 

early choke on cod and haddock in all management areas. The combination of area changes, and 

behavioural changes allowed a small change in choke time across all areas from 10 to 12 days. There 

was some evidence that the skipper was actually trying to avoid discards during the control periods as 

well. He had somewhat higher discards in the months prior to the trials than in the control month 

during the trials. This may have impacted on the outcomes from the changes he made. The Nephrops 

vessel, while focused on the gear changes outlined above also used movement between management 

areas to reduce the choke problem. 

The French vessels behavioural changes were mainly focused on the potential for avoiding “sensitive” 

areas, characterised by high catch rates of quota species under MCRS. The outcomes suggested that the 

large vessel already did this in its normal practice, and that scope to do any more was limited. For the 

smaller vessels, their main operating area with high discards was within the three mile zone along the 

Channel coast, where almost 70% of their catch was usually discarded. Avoiding this area would 

clearly help with their LO mitigation. The key issue was that, while discards are high in this zone, it is 

also their main area of operation. These are small, artisanal vessels, and this area is both close to their 

home ports and also sheltered from bad weather. As a consequence, the skippers were reluctant to 

avoid this area during the trials. However, it remains a potential valuable tool for LO mitigation, and 

means to encourage the avoidance of this area should be explored. 

Conclusion 

In conclusion, the “challenge trials” showed that there was some scope for the use of both more 

selective gear, and changes in behaviour, both locally, and in moving between management units, to 

reduce discards, and mitigate the impacts of the LO on fishing viability. Fishers in all the trials did 

believe that these changes could make some difference, even if they did not work as well as expected 

in the limited context of the Challenges. It should be noted though, that even when the trials were able 

to reduce discarding or the impact of “choke”, the improvements were generally quite small. So, while 

such changes may help fishers comply with the LO, and reduce discards, it is still not sufficient to avoid 

significant impacts on their economic viability. Notwithstanding this, we consider it desirable to 

continue working with fishers on both gear and behavioural based responses to the challenges implicit 

in the LO. The trials were all successful in terms of the level of collaboration, and in some of the 

outcomes, and means should definitely be actively sought to continue this type of work.  
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Chapter 1. Challenge trials in the Celtic and Irish Seas on 

Irish demersal trawlers in mixed fisheries. 

Introduction 

Previous work undertaken by BIM and the Marine Institute has highlighted specific choke issues with 

regards to haddock in the Celtic Sea (Cosgrove, 2015). From January 2016, Nephrops (VII), haddock 

(VIIa/VIa) and whiting (VIIb-k) will be the first demersal species to be brought into the landings 

obligation in 2016.  

Previous work on the impacts of the LO has been restricted to studies which model impacts using 

aggregated fisheries data, or which focus broadly on a range of potential issues such as enforcement, 

and on board handling and markets for fish which cannot be sold for human consumption (e.g. 

Poseidon, 2013; Catchpole et al., 2014; Condie et al., 2014). Building on previous work carried out in 

2014, this study combined field testing of the impacts of choking on two demersal trawl fisheries, with 

economic analysis of related outcomes. Furthermore, the utility of technical and tactical changes in 

fishing practices as well as increased catch allowances in offsetting such impacts was assessed. 

Methods 

Two vessels were chartered to undertake the trial predominantly in the Celtic Sea but were also 

permitted to move to other areas to reflect normal fishing practices: Vessel 1, a 23 m quad-rig trawler 

targeting Nephrops; Vessel 2, a 23 m single-rig demersal trawler targeting mixed whitefish species. 

Throughout the study vessels fished their standard monthly quota allocation as normal but were 

required to retain and land all catches of demersal species specified in Article 15.1.C(ii) of EU 

regulation 1380/2013, namely cod, haddock, whiting, saithe, Norway lobster, hake, common sole and 

plaice. Fishing was permitted to continue until the quota for the target stock(s) had been taken or 

where any by-catch quota allocations had been exhausted (provided a quota allocation for the target 

stock(s) remained). Catches of all other TAC species were fully documented during the trials, but 

discarding of undersize and over quota catches was permitted. This provided full information on the 

catch retained and facilitated detailed economic assessment of documented fishing activities under 

different scenarios. 

The study was split into two phases: Phase 1, commenced in July 2015, where the vessel was expected 

to operate as per normal, but under LO conditions; Phase 2, commenced in August 2015, again 

operating under LO conditions, but the individual skippers were presented with the results of the first 

phase of the trial and were challenged to reduce levels of unwanted catch as much as practically 

possible by choosing from a range of existing mitigation tools and/or by adjusting their fishing 

behaviour and tactics. 

Vessel 1 employed the use of a 300 mm square mesh panel (SMP) on all four trawls of the quad-rig for 

40 of the 43 hauls conducted in August as a technical measure to reduce unwanted catches. Vessel 2 

concentrated on the use of behavioural and tactical changes during Phase 2. The skipper of Vessel 2 

proposed to avoid fishing at night when there is a greater haddock to whiting fishing ratio and to fish 

in deeper waters (~110m) where by the skippers knowledge suggested there is a greater whiting to 

haddock ratio as opposed to the shallower waters (~70-90m) where haddock are more likely to be 

situated. Vessel 2 used a combination of 100mm square mesh panels and 120mm square mesh panels. 
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For both phases of the study, vessels fished using their own monthly quota allocation and any 

additional landings (over quota/fish <MCRS) were counted against an additional scientific quota. 

Regular updates on the amount of scientific quota available were provided to vessels. Where 

insufficient scientific quota was available to cover over quota landings, documented discarding was 

permitted if required. Any fish caught in excess of the vessels monthly allocation was sold by the 

vessel and discounted against the total charter cost. This approach prevented targeting of over quota 

fish, was considered to be closest to normal fishing operations and resulted in optimal simulation of 

the actual impacts of the LO. 

Analysis 

Catch data were collected from the two vessels during both phases of the study by on-board scientific 

observers. Following each haul the weight of the overall bulk catch was recorded. The catch was then 

sorted by species, size grade and condition e.g. large gutted and broken down into the weight of 

landings (marketable landings that are normally kept for sale), obligation landings (quota species that 

will come under the LO i.e. under MCRS or over quota allocation) and true discards (non-quota species 

that will continue to be discarded under the LO). Representative length frequency samples were also 

obtained at haul level for all fish species whenever possible. As part of the LO, minimum landing sizes 

have been replaced with 'minimum conservation reference size' (MCRS) to take account of the 

obligation to land all catches regardless of size. Catches of ≥ and < MCRS quota species which exceeded 

the monthly quota allocation for a given month were defined as ‘choke’ species. Cumulative catches of 

key species were assessed over time to identify at which point during monthly fishing operations 

‘choking’ occurred and a vessel would, under the LO, be required to cease fishing operations, return to 

port and land their catches. 

The ratio of non-target to target species for each individual haul was calculated to allow for the 

identification of hauls that were most likely to contribute to each vessel becoming choked. Ratios were 

binned into three categories: 

1. low ratios, whereby continued fishing effort would not result in over-quota catches of non-

target species;  

2. medium ratios, whereby continued fishing effort would result in over-quota catches of non-

target species by up to five times current quotas and;  

3. high ratios, whereby continued fishing effort would result in over-quota catches of non-target 

species by greater than five times current quotas. 

This information was plotted spatially based on haul position and temporally based on haul start times 

to determine where and when non-target species were more or less likely to be caught in relation to 

target species. 

Length frequency data on the main fish species caught during the trial were examined to assess 

whether technical or tactical changes adopted in Phase 2 of the study affected the size distribution of 

catches. For three of the trips carried out by Vessel 2, discards were not measured. These trips were 

removed for the length frequency analysis. All remaining data were raised to trip level and 

standardised by effort (number of hauls) across vessel and month to permit effective comparisons of 

length frequency distributions (LFD) and catches of ≥ and < MCRS species between months. 

Raised catch weights differed slightly from measured catch weights used for choke species. However, 

this is likely to have minimal impact on comparison of proportional catches of < MCRS fish between 
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phases. Temporal differences and potential differences in the size distribution and quantities of fish 

species on the ground, however, precluded quantitative comparisons of LFDs between the two 

periods. 

Detailed operational economic information was received for one trip undertaken during the trial from 

each vessel. This information was used to derive costs per trip based on the following categories: 

 Capital costs -repayments; 

 Fixed Costs – fuel during steaming, ship maintenance, duties, levies, port fees, insurance, vessel 

monitoring charges; 

 Variable Costs – fuel during fishing, food, ice and transport for ≥ and < MCRS landings, port 

fees, net mending, crew telephone and transport costs; 

 Wages – (Gross profit less total costs)/2. Capital Costs. 

This information was used to carry out a detailed economic comparison of ‘business as usual’ (BAU), 

LO and ‘quota uplift’ (QUP) fishing scenarios. Catch values in the case of BAU consisted of all ≥ MCRS 

fish that did not exceed monthly quota limits. The LO scenario consisted of the value of all fish up until 

the first choke occurred. A nominal value of €200 per tonne was assigned to < MCRS fish defined 

under Article 15.1.C based on sales notes received for such fish when sold either for fish meal or bait. 

The three trips without information on quantities of ≥ and < MCRS fish were excluded from the 

economic analysis. 

Article 16 of EU regulation 1380/2013 states that fishing opportunities shall be fixed taking into 

account the change from fixing fishing opportunities that reflect landings, to fixing fishing 

opportunities that reflect catches. This is likely to result in QUP based on differences between total 

landings and catch advice for species listed under the regulation. We explored QUP economic 

scenarios based on 75% of the estimated stock discards in order to account for uncertainties in 

discard estimates (Course et al., 2011; Condie et al., 2014). QUP scenarios were based on the first 

choke species which occurred in each ICES Division which would have obliged the vessel to leave that 

area under the LO scenario. Potential de minimis (De min) allowances of 7% were also applied to 

choke species to assess whether this reduced the economic impact of choking. Potential increases in 

fishing effort due to these provisions were examined in terms of extra fishing days as economic data 

were available on a daily basis. 

Results 

Fishing operations occurred from 05/07/15 to 31/08/15. Over this period 19 sea trips and 

264 hauls were conducted (Table 1). Although Vessel 1 spent a similar number of days at sea 

in the two months, there was less fishing effort in the second month of the study with 43 hauls 

completed in August compared with 50 in July. In contrast, the number of hauls carried out by 

Vessel 2 increased from 82 in July to 89 in August. Vessel 1 operated in VIIa and VIIg for the 

duration of the study whereas Vessel 2 operated over a wider area in VIa, VIIa, VIIb and VIIg, 

although fishing effort was concentrated in VIIg for both months. 
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Table 1. Trip details 

 

         Hauls   

Vessel Month Trip Start Date End Date 

Days Days 

VIIa 
VII
g VIa VIIb 

Total 

at sea fished Hauls          

1 July 1 08/07/2015 13/07/2015 6 6  14    

  2 15/07/2015 19/07/2015 5 5  14    

  3 21/07/2015 26/07/2015 5 5 5 10    

  4 27/07/2015 29/07/2015 3 3 7     

 Subtotal    19 19 12 38 0 0 50 

 August 5 07/08/2015 10/08/2015 4 4 7     

  6 11/08/2015 14/08/2015 4 4 12     

  7 16/08/2015 20/08/2015 5 5 14     

  8 23/08/2015 27/08/2015 5 4 1 9    

 Subtotal    18 17 34 9 0 0 43 

2 July 9 05/07/2015 09/07/2015 5 5 1 16    

  10 10/07/2015 14/07/2015 5 5  17    

  11 15/07/2015 18/07/2015 4 4 1 11    

  12 20/07/2015 23/07/2015 4 4  12    

  13 24/07/2015 26/07/2015 3 3 2 8    

  14 28/07/2015 31/07/2015 4 4   14   

 Subtotal    25 25 4 64 14 0 82 

 

August 

14 

01/08/2015 03/08/2015 3 3 

  

11 

  

 

cont'd 

    

           

  15 05/08/2015 10/08/2015 6 6 2 17    

  16 11/08/2015 12/08/2015 2 2  7    

  17 13/08/2015 17/08/2015 5 5  14    

  18 18/08/2015 21/08/2015 4 4 2 7 1   

  19 22/08/2015 31/08/2015 10 10   15 13  

 Subtotal    30 30 4 45 27 13 89 

Total     92 91 54 156 41 13 264 
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Table 2. Details of total catch and over quota landings under the LO for vessels 1 and 2 during the two 
months of the trial (choke species are highlighted in red) 

 

 

July 

 

   Total Monthly  

Vessel Area Species catch (t) quota (t) ∆ (t) 

1 VII Angler 0.75 3.00 2.25 

  Hake 0.12 4.00 3.88 

  Ling 0.11 4.00 3.89 

  Megrim 0.12 20.00 19.88 

  Nephrops 19.87 22.00 2.13 

1 VIIa Cod 0.24 0.50 0.26 

  
Black 
sole 0.004 0.72 0.716 

  Haddock 0.19 10.00 9.81 

  Whiting 0.22 1.50 1.28 

1 VIIg Cod 2.31 0.50 -1.81 

  
Black 
sole 0.08 0.18 0.10 

  Haddock 1.76 2.00 0.24 

  Plaice 0.04 0.18 0.14 

‚  Whiting 3.62 54.00 50.38 

      

2 VI&VII Hake 3.02 4.00 0.98 

  Ling 0.25 4.00 3.75 

  Skates    

  and Rays 0.57 2.00 1.43 

2 VIa Angler 3.37 3.00 -0.37 

  Cod 0.16 0.22 0.06 

  Haddock 4.43 20.00 15.57 

  Pollack 0.01 12.00 11.99 

  Saithe 0.04 30.00 29.96 

  Whiting 0.72 1.00 0.28 

2 VII Angler 0.90 3.00 2.10 

  Megrim 0.57 20.00 19.43 

  Nephrops 2.30 22.00 19.70 

  Pollack 0.13 12.00 11.87 

2 VIIa Cod 0.12 0.50 0.38 

  
Black 
sole 0.005 0.15 0.145 

  Haddock 4.26 10.00 5.74 

  Whiting 0.40 1.50 1.10 

2 VIIb-k Cod 2.33 0.50 -1.83 

     - 

  Haddock 15.70 2.00 13.70 

     - 

  Whiting 77.25 54.00 23.25 
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August 

 

   Total Monthly  

Vessel Area Species catch (t) quota (t) ∆ (t) 

1 VII Angler 0.34 3.00 2.66 

  Hake 0.03 2.00 1.97 

  Ling 0.03 5.00 4.97 

  Megrim 0.02 20.00 19.98 

  Nephrops 24.52 18.00 -6.52 

1 VIIa Cod 0.72 0.50 -0.22 

  
Black 
sole 0.03 0.12 0.09 

  Haddock 0.45 8.00 7.55 

  Whiting 1.70 1.50 -0.20 

1 VIIg Cod 0.22 0.50 0.28 

  
Black 
sole 0.005 0.03 0.025 

  Haddock 0.25 2.00 1.75 

  Plaice 0.00 0.03 0.03 

  Whiting 0.35 60.00 59.65 

      

2 VI&VII Hake 8.15 2.00 -6.15 

  Ling 2.71 5.00 2.29 

  Skates    

  and Rays 1.98 3.00 1.02 

2 VIa Angler 5.52 3.00 -2.52 

  Cod 0.88 0.31 -0.57 

  Haddock 5.95 16.00 10.05 

  Pollack 0.01 12.00 11.99 

  Saithe 0.54 30.00 29.46 

  Whiting 1.15 1.00 -0.15 

2 VII Angler 3.34 3.00 -0.34 

  Megrim 1.18 20.00 18.82 

  Nephrops 0.52 18.00 17.48 

  Pollack 0.09 15.00 14.91 

2 VIIa Cod 0.46 0.50 0.04 

  
Black 
sole 0.013 0.21 0.20 

  Haddock 4.52 8.00 3.48 

  Whiting 0.65 1.50 0.85 

2 VIIb-k Cod 2.25 0.50 -1.75 

     - 

  Haddock 12.81 2.00 10.81 

  Whiting 62.71 60.00 -2.71 
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Figure 1. Total catch of quota species for vessels 1 and 2 during the two months of the trial, with a 
distinction between within quota landings (light blue) and over quota/<MCRS landings (dark blue) 

Details of choke species encountered in each of the ICES fishing areas during the trial are 

outlined in Figure 1 and Table 2. Vessel 1 choked solely on cod in July whereas it choked on cod, 

whiting and Nephrops in August. Vessel 2 choked on angler, cod, haddock and whiting in July 

and additionally choked on hake in August. 

Further details of the cumulative catches, by weight, of key quota species for Vessel 1 are 
outlined in Figure 2. Vessel 1 choked on cod during the 13th haul conducted in VIIg in July on the 
4th day of fishing but was able to continue fishing for a further 5 days in VIIa towards the end of 
the month without choking. By concentrating effort in different fishing grounds in August, 
Vessel 1 delayed choking on cod until the 22nd haul in VIIa which took place on the 9th day of 
fishing. Vessel 1 did, however, also choke on whiting during the 31st haul in VIIa in August in 
addition to choking on the target species of Nephrops during this second month. Vessel 1 fished 
a total of 13 days in August compared with 9 days in July before choking occurred in all areas 
fished. 

Haddock and cod were key choke species for Vessel 2 during both months of the trial (Fig. 3). 
Vessel 2 choked on haddock during the 13th haul conducted in VIIb-k during both July and 
August. Due to differing spatial fishing patterns during these two months, however, Vessel 2 
choked on haddock after 4 days fished in July compared to 9 in August. Vessel 2 choked on cod 
during the 23rd haul in VIIb-k in July but only on the 13th haul in this area in August whilst also 
choking on cod during the 12th haul in VIa in August. Angler was also a key choke species in VIa 
with vessel 2 choking on the 12th and 13th hauls in July and August respectively. Vessel 2 also 
choked on whiting during the 23 rd haul conducted in VIa in August in addition to choking on 
hake during the 49th haul. Vessel 2 fished a total of 12 days in August compared with 10 in July 
before choking occurred in all areas fished. 
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Figure 2. Cumulative catches of key quota species caught by Vessel 1 during July and August based 
on consecutive hauls in separate quota management areas (species quotas are marked with 
horizontal dashed lines). 

 



 

doi:10.5281/zenodo.1204253                 www.discardless.eu                            17 

 

This project has received funding from the 
European Union’s Horizon 2020 Framework 
Programme for Research and Innovation 
under grant agreement no. 633680 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Cumulative catches of key quota species caught by Vessel 2 during July and August based 
on consecutive hauls in separate quota management areas (species quotas are marked with 
horizontal dashed lines). 
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Table 3. Quantities of key species above and below minimum conservation reference size (MCRS) 
retained during the two phases of the trial, July and August 

 
 

   July      August      

        Total      Total 

   Catch Total ≥ < catch < Catch 

Total ≥ < 

catch < 

   -1 

catch MCRS MCRS 

∝  -1 ∝  

   haul MCRS haul catch MCRS MCRS MCRS 

 Vessel Species (t) (t) (t) (t)  (%) (t) (t) (t) (t)  (%) 

 1 Cod 0.05 2.55 2.31 0.24  9.44 0.02 1.05 0.94 0.10  9.93 

  Haddock 0.09 4.28 2.64 1.64  38.33 0.07 3.00 1.30 1.70  56.77 

  Nephrops 0.39 19.66 17.78 1.88  9.58 0.53 22.60 19.15 3.45  15.25 

  Whiting 0.15 7.56 4.92 2.64  34.90 0.09 4.01 1.17 2.85  70.95 

 2 Cod 0.01 0.44 0.37 0.07  15.49 0.01 0.34 0.32 0.02  7.18 

  Haddock 0.24 19.45 17.28 2.17  11.18 0.11 5.67 4.35 1.32  23.34 

  Whiting 0.80 65.81 64.04 1.77  2.69 0.22 11.64 11.53 0.11  0.93 

 

Total catch per haul of cod haddock and whiting were reduced, while total catches per haul of 

Nephrops increased for Vessel 1 in August compared to July. However, the proportions of < 

MCRS fish per haul caught by Vessel 1 increased for all of these species in August compared 

with July. For Vessel 2, total catch per haul remained the same for cod but decreased for 

haddock and whiting for Vessel 2 in August compared with July. Proportionally less < MCRS cod 

and whiting, and proportionally more < MCRS haddock were caught by Vessel 2 during 

observed trips in August compared with July (Table 3). 
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Figure 4. Ratio of non-target to target species for key choke species based on the location of 
individual hauls conducted by vessel 1 in July and August (low ratios = no over-quota catches of non-
target species; medium ratios = over-quota catches of non-target species by up to five times current 
quotas; high ratios = over-quota catches of non-target species by greater than five times current 
quotas). 
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Figures 4 and 5 highlight that it is difficult to identify specific areas where non-target species 

are less likely to be caught in comparison to target species. When Vessel 1 was fishing in 

VIIa the ratio of the catch of whiting to the target Nephrops was often low but the location 

of these hauls coincide with areas where the ratio of cod to Nephrops was high (Fig. 4). In 

VIIg a larger whiting quota means that this species is no longer a choke but cod remains a 

problem with the majority of catches in VIIg in both months of the trial showing a very poor 

ratio between cod and the target. For Vessel 2 although there is variation in the ratio 

between the two main choke species (cod and haddock) with the target species (whiting) 

during separate hauls in VIIg there is no distinct spatial variation between the low, medium 

and high ratio hauls (Fig. 5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Ratio of non-target to target species for key choke species based on the location of 
individual hauls conducted by vessel 2 in July and August (low ratios = no over-quota catches of non-
target species; medium ratios = over-quota catches of non-target species by up to five times current 
quotas; high ratios = over-quota catches of non-target species by greater than five times current 
quotas). 
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Figure 6. Ratio of non-target to target species for key choke species based on the time of day 
individual hauls were shot by vessel 1 in July and August (low ratios = no over-quota catches of non-
target species; medium ratios = over-quota catches of non-target species by up to five times current 
quotas; high ratios = over-quota catches of non-target species by greater than five times current 
quotas). Each segment of the dial represents the hour (within a 24 hour day) in which a haul was 
shot. Multiple colours can occur within each segment if different hauls shot at the same time of day 
caught differing ratios of non-target to target species. The scale bar on the left hand side of each plot 
indicates how the length of the segment (or each coloured chunk within a segment) equates to the 
total number of individual hauls shot at that hour, throughout each month, in each ICES division.
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It is also difficult to identify times of day when non-target species are less likely to be 

caught in comparison to target species. Again when Vessel 1 was fishing in VIIa the ratio of 

whiting to the target Nephrops was often low but the time of day when these hauls were 

shot coincides with times when the ratio of cod to Nephrops was high in hauls (Fig. 6). For 

Vessel 2, even when examining the ratio for either just cod or haddock in comparison to 

whiting, there are numerous instances of hauls being shot at the same time of day showing 

variation between low, medium and high non-target to target ratios (Fig. 7). It is only 

between 19:00 and 05:00 that no low ratios are recorded for either cod or haddock in VIIg 

for Vessel 2, which corresponds with a reduction in fishing effort during this time period in 

an attempt to reduce catches of these choke species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Ratio of non-target to target species for key choke species based on the time of day 
individual hauls were shot by vessel 2 in July and August (low ratios = no over-quota catches of non-
target species; medium ratios = over-quota catches of non-target species by up to five times current 
quotas; high ratios = over-quota catches of non-target species by greater than five times current 
quotas). 
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Figure 8. Standardized length frequencies of Cod, Haddock, Whiting and Hake, measured on Vessel 1 
in July (blue) and August (black) with the MCRS line in red. The red line indicates minimum 
conservation reference size. 
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Figure 9. Standardized length frequencies of Cod, Haddock, Whiting and Hake, measured on Vessel 2 
in July (blue) and August (black) with the MCRS line in red. The red line indicates minimum 
conservation reference size. 

Some trends are apparent in compiled length frequency data in different areas but they are 

not consistent (Figures 8, 9) likely due to changes in the size composition of fish on the 

grounds months. For Vessel 1 in VIIa there was an increase in < MCRS whiting and haddock 

caught in August. Catches of these species > MCRS were consistent between the two 

months in VIIa. For Vessel 1 in VIIb-k, catches of whiting both above and below the MCRS 

were higher in July. Haddock catches > MCRS were similar in both months but haddock 

catches < MCRS were slightly lower in August. Catches of < MCRS hake in VIIb-k were also 

lower August. 

For Vessel 2, the size composition of cod in VIa catches of cod was similar between months. 

Increased quantities of haddock, whiting and hake were caught in VIa in August. Few hauls 

were carried out in VIIa during July and August and fish were only measured in July. For 

Vessel 2 in VIIb-k, catches of cod, haddock and whiting were lower in August compared with 

July. Length distributions were consistent across months as might be expected given that 

the Vessel used tactical instead of gear based measures to try and reduce unwanted 

catches. 
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Table 4. Detailed economics for Business As Usual (BAU) and Landing Obligation (LO) 

 

    Catch  Days Variable Capital Fixed Total  Total Net 

    value Trips fished cost cost cost expenses Wages cost profit 

 Vessel Month Scenario (€) (no.) (No.) (€) (€) (€) (€) (€) (€) (€) 

 1 7 BAU 157170 4 19 49077 7300 28040 84417 36376 120793 36376 

 1 8 BAU 130258 4 17 43911 7300 28040 79251 25503 104754 25503 

 2 7 BAU 112252 6 25 24500 7244 22200 53944 29154 83098 29154 

 2 8 BAU 53899 3 18 17640 7244 11100 35984 8958 44942 8958 

 1 7 LO 71122 3 9 23247 7300 21030 51577 9773 61350 9773 

 1 8 LO 104646 4 13 33579 7300 28040 68919 17863 86782 17863 

 2 7 LO 68155 4 10 9800 7244 14800 31844 18156 50000 18156 

 2 8 LO 37255 3 11 10780 7244 11100 29124 4065 33189 4065 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Summary economic results for trial vessels under Business As Usual (BAU) and Landing 
Obligation (LO) scenarios  
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Table 5. Details of additional catch allowances under potential Quota uplift (QUP) and De minimis (De 
min) scenarios 

      Catch Increased Daily 

   ICES Choke Monthly increase quota choke 

Vessel Month Scenario Division species quota (%) (t) point (t) 

1 7 De min VIIg cod 0.50 7 0.54 0.71 

1 8 De min VIIa cod 0.50 7 0.54 0.59 

2 7 De min VIIg haddock 2.00 7 2.14 2.27 

2 8 De min VIa cod 0.31*    

2 8 De min VIIg haddock 2.00 7 2.14 2.47 

2 8 De min VIIg cod 0.50 7 0.54 0.77 

1 7 QUP VIIg cod 0.50 6 0.53 0.71 

1 8 QUP VIIa cod 0.50 6 0.53 0.59 

2 7 QUP VIIg haddock 2.00 9 2.18 2.27 

2 8 QUP VIa cod 0.31*    

2 8 QUP VIIg haddock 2.00 9 2.18 2.47 

2 8 QUP VIIg cod 0.50 6 0.54 0.77 
 
 

* 1.5 % bycatch of total landings allowed 

Detailed business as usual (BAU) and Landing Obligation (LO) scenarios are outlined in Table 

4 and Figure 10. For Vessel 1 in July, a reduction in days fished from 19 under BAU to 9 

under LO resulted in a 73% reduction in net profit from €36,373 to €9,773. In August, 

profitability was reduced from €25,503 under BAU to €17,863 under LO. A reduction in catch 

per haul of cod by 60% (Table 3) delayed choking by 4 days in August compared with July. 

In addition catch per haul of the target species, Nephrops, increased by 36% during August. 

These factors lead to a much lower reduction in profitability under LO in August (30%) 

compared with July (73%). For Vessel 2 in July, a reduction in fishing effort from 19 days 

under BAU to 10 days under LO resulted in a 36% reduction in profitability from €25,503 to 

€18,156. A total of 18 days were fished under BAU compared with 11 days under LO for the 

three observed trips in August. A 55% reduction in profits from €8,958 under BAU to €4,065 

under LO occurred during this period. Vessel 2 would have achieved just one extra days 

fishing before choking occurred if the additional unobserved trips had been included. Hence 

omission of these trips had minimal impact on the LO scenario for Vessel 2 in August. No 

increase in days fished occurred under de minimis and quota uplift scenarios for either 

vessel in either month (Table 5). 
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Discussion 

This study aimed to carry out a detailed simulation of the operational and economic impacts 

of the LO with a particular focus on the impacts of choke species. A number of choke species 

were identified throughout the trial including cod, haddock, angler, whiting and Nephrops. 

For Vessel 1 cod proved to be the principal choke species in both months of the study, 

primarily due to a relatively limited monthly quota allowance for this fishery. Haddock and 

cod proved to be the key choke species for Vessel 2 in both months of the trial, again 

primarily as a result of the limited quotas available for these two species relative to whiting 

quotas. 

Reduced catches of cod and, related to this, delayed choking in the second month of 

operations by Vessel 1 may have been due to use of the 300 mm SMP, or temporal or spatial 

variability in cod abundance. In addition to the 300 SMP, other technical measures such as 

an inclined separator panel or rigid sorting grid can be used by vessels targeting Nephrops 

to reduce catches of whitefish species where required. Reduced catches of cod by Vessel 1 

assisted in increasing profitability in August compared to July under the LO scenario. This 

was complemented by increased catches of Nephrops which also contributed to improved 

profitability in August. 

Whether achieved through tactical changes in fishing behaviour or differences in fish 

abundance, Vessel 2 extended fishing effort by two days before choking occurred in August 

compared with July. In spite of this, profitability was negatively impacted under both BAU 

and LO scenarios in August due to comparatively low catch rates of whiting and haddock, 

the main target species. Similar to the 2014 study, attempts to reduce impacts of the LO 

likely contributed to reduced profitability in Phase 2 of the study. Results of the two 

simulation studies conducted to date demonstrate that tactical changes are unlikely to 

represent a comprehensive strategy for mitigating impacts of the LO in mixed demersal 

whitefish fisheries. Technical measures such as increasing the height of the fishing line (Krag 

et al., 2010) have good potential to reduce catches of cod while maintaining catches of 

whiting and haddock. However, haddock and whiting generally behave the same way in the 

trawl, generally precluding the use of technical devices to select one species over the other 

(Catchpole and Revill, 2008). Furthermore, as demonstrated in this study, quota uplift and 

de minimis provisions are also unlikely to significantly reduce the impact of the Landing 

Obligation for low quota species such as cod and haddock. 

Much of the difficulty in addressing the issues associated with the LO are as a result of the 

current mismatch in the relative quota of non-target species e.g. haddock in relation to the 

target species e.g. whiting and their relative availability on the fishing grounds. In VIIb-k in 

August for example 0.5 tonnes of cod and 2 tonnes of haddock were available compared to 

60 tonnes of whiting. This means that the ratio of whiting to haddock quota is 30:1 whereas 

the actual ratio of the catches of whiting to haddock in VIIb-k during August was 5:1. This 

problem is likely to be compounded in 2016 due to an increase in whiting quota and 

decrease in haddock quota for Irish vessels operating in the Celtic Sea. The two vessels 

involved in this study currently have the same quota entitlements for whitefish species and 
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Nephrops. The Nephrops vessel is less reliant on whitefish and has the ability to reduce 

catches of whitefish species which are susceptible to choking. The ability of the whitefish 

vessel to reduce catches of choke species such as haddock while maintaining commercially 

viable catch rates of other species is much more compromised. Hence, reducing the quota 

imbalance between whitefish species such as haddock and whiting will likely be required if 

mixed demersal whitefish boats are to remain commercially viable when the LO is fully 

implemented. If this issue is not addressed, then it is highly likely that there will be an influx 

of mixed demersal whitefish vessels to the Nephrops fishery as soon as their whitefish 

entitlement is exhausted and choked which will also have negative impacts on the Nephrops 

fishery. 

A fishery based quota management system which facilitates allocation of more quotas of 

species such as haddock and cod to the vessels which target mixed demersal whitefish, and 

less to vessels which target Nephrops would assist in addressing this issue. A temporary 

rather than a permanent approach may be required to gain acceptance by Industry of such a 

major change to management of their operations. For example, vessels could sign up for a 

particular fishery for a set period e.g. 2 months, with maximum vessel participation to 

prevent excessive quota uptake (Davie and Lordan, 2011). Consideration should be given to 

exploring the practicalities and economics of such a fishery based quota allocation system. 
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Chapter 2. Challenge trials in the North Sea, Skagerrak, 

and Baltic Sea on Danish demersal trawlers in mixed 

fisheries.  

Introduction  

This study thus describes the outcomes of an attempt to trigger some changes in selectivity 

by removing the prevalent technical constraints in a Danish fisheries-science partnership 

(referred to as MiniDisc project). The challenge trial itself was thus financed under national 

fundings, both most of the results and follow-up were performed under DiscardLess. We 

analysed the discard ratios from 12 demersal trawlers in Danish waters during a 6-months 

fully documented “unrestricted gear” trial and contrasted how relaxing technical regulations 

under a CQM scheme may affect catches. It was anticipated that combining knowledge and 

knowhow from fishers and commercial fishing gear manufacturers could result in the 

development of innovative solutions to reduce unwanted catches, thus creating the 

possibility to reduce discards without jeopardizing economic viability.  

These results have been published in peer-review article (Mortensen et al., 2017), so the 

following report and figures are extracted from the article.  

Full reference: Mortensen, L. O., Ulrich, C., Qvist Eliasen, S., & Olesen, H. J. (2017). 

Reducing discards without reducing profit: Free gear choice in a Danish result-based 

management trial. ICES Journal of Marine Science, 74(5), 1469-1479. DOI: 

10.1093/icesjms/fsw209, https://academic.oup.com/icesjms/article/74/5/1469/2870679 

 

 

Project Design 

The MiniDisc project started in early 2014, but significant time was spent in the first months 

into spreading the word, identifying the vessels, agreeing on the scope and conditions for 

participation and obtaining the required permits from the authorities. At that time, there was 

also a great uncertainty in the fishery whether the freshly voted landing obligation would 

ever become a reality and whether changes in fishing practices would ever become a 

necessity. 

Consequently, the actual trial started in December 2014 and lasted until July 2015, involving 

12 Danish demersal trawlers from the North Sea, Skagerrak, and Baltic Sea. The fishers were 

challenged to reduce their overall discard ratio of seven commercially important species, by 

https://academic.oup.com/icesjms/article/74/5/1469/2870679
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modifying or developing new gears and/or changing fishing practice. The species of interest 

were the most important demersal species for the majority of the Danish demersal trawl 

fleet that come under the landing obligation between 2015 and 2019: Cod (Gadus morhua), 

Whiting (Merlangius merlangus), Saithe (Pollachius virens), Plaice (Pleuronectes platessa), 

Haddock (Melanogrammus aeglefinus), Hake (Merluccius merluccius), and Norway lobster 

(Nephrops norvegicus).  

To incentivize participation, additional quota (available from the Danish scientific quota pool) 

was offered to compensate for the additional costs and economic uncertainty linked to 

developing and testing new gears, and to remove the barriers linked to needing enough 

quota to cover changes in catch composition and not having to lease. During the trials, 

discarding was allowed and discards were not counted against quota, except for cod in the 

Baltic Sea, where the landing obligation entered into force for all vessels on 1 January 2015.  

The participating skippers were selected by the board of the Danish Fisheries and Producers 

Organization (DFPO) as being representative of a variety of important fisheries and/or having 

mentioned preliminary ideas to explore. Six vessels were equipped with twin rigs, and had 

the ability to use test and control gears simultaneously and to separate catches from the two 

gears in the tackle box. The other six skippers were instructed to interchange between test 

and control gears, as a minimum on a weekly basis, less if possible. In practice, most vessels 

switched gears between fishing trips or every second fishing trip. The participating vessels 

were equipped for fully documented fisheries, which included remote electronic monitoring 

(REM) with CCTV and gear sensors, using the technology developed by the Danish company 

Anchorlab (www.anchorlab.dk).  

Fishers were required to report landings and discards on a haul by haul basis, through the 

standard electronic logbook system or the REM software. For each haul, fishers had to 

separate and sort discards from each trawl into baskets and record the weight of each 

discarded target species. Discards were verified by video inspection at DTU Aqua. Fishers 

were required to show baskets containing the discards to the cameras before discarding. 

Overall, there was a sufficient consistency between fishers’ reported catches and discard 

estimates from video inspectors (Mortensen et al., in press), and the following analysis is 

therefore only on the basis of fishers declaration.  

The purpose and set-up of this approach differed to a large extent from a standard 

selectivity experiment, where gears are developed scientifically and tested with usually a 

limited number of hauls performed in a rigorous population-independent trial. Here, our 

objective was to stimulate innovation and create a sense of ownership over the solutions 

developed by the fishers. As in a selectivity experiment, we wanted to assess whether the 

catch and catch composition in terms of species and size of the new solutions were 

significantly different compared with the standard fishery, but in this study we were primarily 

focusing on whether this difference would be observable under real conditions of fishing and 

sampling, rather than on analysing the actual technical properties of well-defined gears. 

However, the differences estimated in this trial are derived from a mixture of population-

dependent and population-independent samples. The catch measures derived from vessels 

using twin trawls could be assumed to be population-independent, as both test and standard 

http://www.anchorlab.dk/
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gears fished on the same populations. Catch measures from vessels using single trawls were 

population-dependent as gears were used randomly on different populations. To reduce the 

variability arising from such population dependency, the skippers changed gear often and 

stayed in the same area. Additionally, the trial was planned to be performed over a longer 

time period, providing substantially more samples than normal selectivity trials. 

Another major intrinsic difference between this approach and standard selectivity experiment 

is that in reality, fishers are likely to experiment with their “free” option continuously, testing 

various configurations in a trial-and-error approach (Eliasen et al., 2015), whereas the design 

and set-up of gears tested in standard selectivity experiments is usually fixed during the 

scientific trial. This feature was acknowledged and even encouraged upfront, to stimulate 

innovation and exploration. But this set-up creates a major impediment, as it becomes 

difficult to know all details of what has been tested, when and why. Efforts were made to 

collect this information through occasional phone contacts with the skippers during the trial, 

as well as with in-depth interviews at the end of the trial’s period (Eliasen et al., 2015). 

General feedbacks from the skippers were obtained on what they had tested and why, but it 

became obvious that a detailed timeline of the experimental set-up followed by each fisher 

could not be established with precision. Table 1 provides an overview of the alternative 

options as mentioned by the different participants, but this provides only a general idea of 

the approach followed and does not provide accurate technical details. Ultimately, it was 

foreseen that if significant discard reductions were observed through the self-sampling data 

collected here, a next step would be to analyse the technical features of the gears in more 

details involving also gear technology scientists and gear manufacturers. This next step is 

currently ongoing, and therefore the causal interpretation of the results presented here is 

limited; nevertheless, the scope of this trial was primary to assess what may happen under a 

full RBM approach, where only the output of the fishing operation is recorded, not the means 

employed to perform it (i.e. the inputs). This would also be the case in a CQM with baseline 

TCMs as suggested by STECF (2015), where the fishers could flexibly change gears within a 

given frame to adapt to the changing conditions of their fishery. 
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Table 1. Overview of participating vessels, fishing method, type of control and test gear, area fished 
and the amount of extra quota added. 

 

As the tested configurations are not known in full details, the solutions tested by the fishers 

are here thus labelled “test fishery”, while standard practices and gears are labelled “control 

fishery”. When gears are specifically in focus (as with twin trawls) the label “test gear” or 

“control gear” could be used.  
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The primary measure of performance for the gears was the discard ratio, which here is 

defined as the proportion discarded of the total catch for a species:  

Discard ratio = Discards/Discards + Landings 

Additionally, changes in catch composition were included in the evaluation, by estimating 

and comparing the amounts per species landed per haul of the test fishery. 

Initially, data were summarized and inspected for irregularities. Hauls containing incomplete 

catch registrations or faulty hauls were removed from the dataset (i.e. lacking discard 

information, gears torn or trash in the catch). Then the analysis of discard ratio was 

performed at different scales of aggregation. First, the overall achievement of the trial was 

measured by comparing test vs. control landings and discards per species per haul across all 

vessels using a Welch t-test; discard ratios and all other subsequent ratios were compared 

using a two-sample test for equality of proportions. 

Second, the same analysis was performed at the scale of the fishery/ area. Vessels belonged 

to three different fisheries, each targeting a different set of species in a different area: six 

vessels in mixed demersal fishery in the North Sea (mainly targeting roundfish), three 

vessels in Nephrops fishery in the Skagerrak, and three vessels in cod fishery in the Baltic 

Sea. To avoid confusion with the “test” vs. “control fishery” wording, these three types of 

fisheries are hereby referred to using their area label only (North Sea, Skagerrak, Baltic Sea). 

Landings, discards and discard ratios in test and control fisheries were compared within each 

area. Finally, landings, discards, and discard ratios of test and control fishery were compared 

for each individual vessel.  

To further explore the landing patterns of the test and control fisheries, landings were 

analysed for the size composition of each species from each type of gear. Species size 

distribution (by market category) was obtained from the sale slips. Because landings from 

the sale slips could not be differentiated into hauls and were thus on a trip level, the size 

distribution of catches for vessels with twin trawls could not be separated into test vs. 

control gears in the sale slips. Therefore, only data from vessels that sequentially changed 

between gears could be used in this analysis (Table 1; six vessels). The proportions by size 

class of each species were calculated by dividing the amount of each size class landed (Sp) 

by the total amount landed of that species (Tp). Average proportions of each species in the 

test and control fishery were compared by a Welch t-test. As the fishers were supplied with 

extra quota and most vessels initiated the trial in the beginning of the year, it was assumed 

that no vessel exhausted quotas in the trial and that all discard were below MCRS, as 

previous studies have demonstrated that vessels with REM are not high grading (Kindt-

Larsen et al., 2011; Ulrich et al., 2015). Three vessels initiated the trial in December and 

were supplied with extra quota in this period. 

According to Eliasen et al. (2015) fishers continuously adjusted and tested their test fishery 

in small incremental steps. Therefore, data were investigated for temporal differences in 

discard ratios, in order to assess whether discard reductions had improved over time. Time 

trends were analysed using generalized additive models, with haul number and fishery as 

interacting explanatory variables and the discard ratio as dependent variable. As discard ratio 
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is expressed as a proportion, the quasibinomial error distribution was used: gam(discardratio 

- haulnumber * fishery, family = quasibinomial, data=data). Analysis was carried out across 

all areas, in the individual fisheries and on each participating vessel.  

Results 

The trial began on 1 December 2014, where three vessels were fully equipped. In the course 

of December, the remaining vessels were equipped and by 5 January 2015, all vessels were 

fully operational. All vessels operated until 1 April after which three vessels stopped and 

changed to a different fishery (sandeel fishery). Two other vessels stopped on 1 May, as this 

was the initially planned end date of the trial. Two vessels continued throughout June and a 

further five until the end of July 2015. Thus, datasets from individual vessels vary as the 

participation period also varied.  

The data covered 781 d of fishing, from 421 fishing trips and 2642 hauls. One twin-trawl 

haul was counted as two (test and control haul). After data validation, data covering 421 d 

of fishing, 298 fishing trips and 1497 hauls were usable for analysis, excluding 29% of 

fishing days and 43% of the hauls in the trial. There were several reasons for so many hauls 

being removed from the dataset. The primary reason was failure to report correctly, where 

catches were not or only partially recorded or were not separated between test and control 

fishery. Other reasons included damaged gears or e.g. large trash pieces in the gears (oil 

drums, etc.) that prevented video inspection. Additionally, vessels fishing in Norwegian 

waters in January 2015 could not use the test fisheries, as licenses for carrying out 

experimental fishing trials in Norwegian waters was not granted until the start of February 

2015. 

This yielded a total catch of 955 tons of the 7 target species, with a discard of 87 tons of 

target species. The overall discard ratio across all vessels, fisheries, species (seven target 

species) and areas was 13% (641% s.e.). The overall average landing per haul was 654 kg 

(625 kg s.e.) in the test fisheries and 622 kg (625 kg s.e.) kg in the control fisheries. The 

overall landings per haul were statistically the same in both fisheries (Welch t-test, p = 0.37, 

df = 1493). Discards in the test fisheries were on average 52 kg (65 kg s.e.) per haul, and 

65 kg (66 kg s.e.) per haul in the control fisheries, although this difference was not 

statistically significant (Welch t-test, p¼0.10, df¼1369). These average results hide large 

variations and further analysis was therefore carried out at a finer scale (i.e. on a regional 

and vessel level). 

Major differences were observed across the three areas (North Sea, Skagerrak, and Baltic 

Sea; Table 2). In the North Sea mixed demersal fishery (six vessels), the control and test 

fisheries landed on average the same quantity per haul (Welch t-test, p = 0.84, df = 832). 

By species, the test fishery landed significantly less haddock than the control fishery (Welch 

t-test, p<0.01, df = 397) (Figure 1). Discards were higher in the North Sea test fisheries 

than in the control fisheries (Welch t-test, p<0.05, df = 668), mainly owing to an increase in 

plaice discards (Figure 2). This led to a higher overall discard ratio in the test fisheries (two-

sample test for equality of proportions with continuity correction, p<0.01, df = 1, v2 = 406). 

Discards ratios remained low compared with the other two areas. 



 

doi:10.5281/zenodo.1204253                 www.discardless.eu                             35 

This project has received funding from the 
European Union’s Horizon 2020 Framework 
Programme for Research and Innovation 
under grant agreement no. 633680 

 

Table 2. Average landings (kg), discard (kg) and discard ratio (%) per haul in the three areas and all 
areas combined 

 

. 

 

 

Figure 1. Barchart showing the average overall landings per haul from each area and the average 
landings per haul of individual species in each area. Error-bars signify standard error. Note that y-axis 
differs between areas. 
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Landings per haul in the Skagerrak Nephrops fishery (3 vessels) were the same in the test 

and control fisheries (Welch t-test, p = 0.83, df = 376). However, discards were here lower 

in the test fisheries (Welch t-test, p<0.05, df = 302) (Figure 2), with significantly less 

discards of whiting (Welch t-test, p = 0.05, df = 26) and cod (Welch t-test, p = 0.05, df = 

272). This resulted in a lower discard ratio in the test fishery (two-sample test for equality of 

proportions with continuity correction, p<0.01, df = 1, v2 = 179), arising from lower discard 

ratio in the control fishery for cod, haddock, and whiting. 

In the Baltic Sea cod fishery (three vessels), the test fisheries had higher landings than the 

control, although the difference was not significant (Welch t-test, p=0.12, df=202) (Figure 

1). Discards were lower in the test fisheries, although also not significantly (Welch t-test, 

p=0.06, df=211). Nevertheless, the landings were sufficiently high and discards sufficiently 

low in the test fishery to result in a significantly lower discard ratio (2-sample test for 

equality of proportions with continuity correction, p<0.01, df=1, v2=2315). Plaice was also 

caught in the Baltic, however, the fishers did not report plaice catches differentiated into test 

and control fishery, as their main target and concern was cod, which was newly subjected to 

the landing obligation as one of the first species in the implementation. From the electronic 

logbook it was estimated that only 360 kg plaice was landed in total by all vessels, while one 

vessel reported 1.8 ton discard of plaice. 
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Figure 2. Barchart showing the average overall discards per haul from each area and the average 
discards per haul of individual species in each area. Error-bars signify standard error. Note that y-axis 
differs between areas. 
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Table 3. Average landings (kg), discard (kg) and discard ratio (%) per haul in the individual vessels.

 

These average outcomes are on the basis of the results of different vessels with different 

strategies and different numbers of hauls. The analysis was therefore expanded to individual 

vessels (Table 3). The results showed that two vessels increased their landings in the test 

fisheries (Vessel 8 in the Skagerrak and Vessel 10 in the Baltic Sea), while Vessel 6 in the 

North Sea had significantly decreased landings in the test fisheries. Seven vessels in the test 

fishery (Vessels 2, 4, 6 in the North Sea, Vessels 7 and 9 in Skagerrak, and Vessels 11 and 

12 in the Baltic Sea) significantly reduced discards (p<0.05). Vessels 3 and 5 in the North 

Sea had significantly (p<0.05) increased discards in the test fishery. Overall, nine vessels 

reduced the discard ratio in the test fisheries (three in the North Sea, three in Skagerrak and 

three in the Baltic Sea), while two vessels (from the North Sea) increased the discard ratio 

and only one North Sea vessel showed no difference in discard ratio. 

The analysis on landings, discard and discard ratio at vessel level was expanded to include 

landings-per-unit-effort (LPUE), discard-per-unit-effort (DPUE), and value-per-unit-effort 

(VPUE) to reflect the effect of the trial on catch economics, where effort was measured as 

time at sea (hours) (Table 4). Contrary to the results from the catch analysis, where almost 

all vessels showed changes in discard ratio between the test and control fishery, only one 

vessel (in the Baltic Sea) displayed significant (p<0.05) increased VPUE in the test fishery. 

Thus, as nine vessels were able to reduce discard ratio with no significant effect on the 

VPUE, this result indicates that the participating fishers were able to meet the challenge of 

reducing discard while keeping revenues by using free gear selection. Lastly, because 

discards were not penalized, it is unsure whether the two vessels (3 and 5) with discard 

increases would have suffered significantly reduced VPUE in a landing obligation scenario. 
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Table 4. Average LPUE (kg/h), DPUE (kg/h), and VPUE (DKK/h) per trip in the individual vessels. 

 

The analysis of size distribution (i.e. market category) could only be done for vessels in the 

North Sea and Baltic Sea, as the Skagerrak vessels were all twin trawlers, using both the test 

and control gears simultaneously. The average size distribution of each species in the test 

and control fishery per trip can be seen in Figure 3 for the two areas. In the North Sea, the 

test fisheries landed a significant (p<0.05) higher proportion of large (size class 2 of 6) cod 

than in the control fishery and large haddock (size class 1 of 3). The test gear also landed a 

higher proportion of large hake (size class 1 of 3), large whiting (size class 1 of 3), small 

plaice (size class 4 of 4), and saithe (size class 3 of 4); however, the difference was not 

significant (p>0.05). In contrast, the control fishery landed a significant (p<0.05) higher 

proportion of small cod (size class 4 of 6), while the landing of smaller haddock (size class 3 

of 3), hake (size class 2 of 3), and whiting (size class 2 of 3) was higher in the control 

fishery, but not significant (p>0.05). In the Baltic Sea the test fisheries landed a significant 

larger proportion of both large (size class 4 of 6) and small (size class 6 of 6) cod. 
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Figure 3. Size distribution of species caught in test and control gears in the North Sea (top) and the 
Baltic Sea (bottom). Size 1 is the largest size class and size decrease with increasing numbers. For 
haddock, hake and whiting there are 3 size classes, for plaice and saithe there are 4, 6 for cod in the 
Baltic Sea and 5 for cod in the North Sea. Only the size distribution from vessels with single trawls has 
been used, as catches on twin trawl were not size sorted from the individual gear type. Data are from 
vessels 3, 4, 11, 5, 12, 6, covering 33 trips in the North Sea and 97 trips in the Baltic Sea. 

Discard patterns over time were also analysed, by using discard ratios per haul in a 

generalized additive model with quasibinomial errors. No significant trend in discard ratio 

over time was evidenced and model fit was low [overall model: adjusted-R2 (adj.R2) = 0.02, 

GCV = 0.20, deviance explained (dev.exp) = 2.3%, n = 1497; including test vs. control 

fishery: adj.R2 = 0.003– 0.16, GCV = 0.04–0.24, dev.exp = 1–17%, n=219–892]. The 

temporal trends in discard ratio were also analysed at a vessel level (Figure 4). Four vessels 

(2, 5, 8, 11) showed a significant decreasing trend in the discard ratio across all hauls, 

although the model fit was generally poor for all four vessels (adj.R = 0.03– 0.26, GCV = 

0.04–0.26, dev.exp = 6–29%, n=114–258). However, there was no effect of the test and 

control fishery, showing that the decrease in discard ratio occurred in both fisheries. 
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Discussion 

The overall average from this trial showed that the free gear choice resulted on average in 

slightly higher landings and slightly lower discards, which verified the expected outcome of 

the trial. The differences were however not significantly different. The overall discard ratios 

observed were smaller than the overall the discard ratio calculated from Storr-Paulsen et al. 

(2012) on same areas and species (20%), which may be explained by the absence of high-

grading in vessels carrying camera (Ulrich et al., 2015). 

However, the calculated averages are not necessarily indicative of what would be the actual 

outcomes if the entire fleet was managed this way, as each fisher conducted its experience 

in its own way (Eliasen et al., 2015). In the current study, the majority of the fishers altered 

their catch composition and reduced the discard ratio; however, this effect was masked in 

the average by few fishers where discard ratio increased significantly. The contradiction 

between the result of the average and the results from the individual fishers highlights a 

challenge for less restrictive technical regulations in a CQM management scheme, as the 

overall result would argue against a less restrictive TCM, while the individual results would 

argue for it. The changes in landings and discard ratio did not appear to impact on the 

economic profitability of the vessels, except for vessel 10 where VPUE increased by using the 

test fishery. Thus, as the challenge to the fishers was to reduce discards while keeping or 

increasing revenues, almost all participants were able to meet this challenge using free gear 

selection. 

Most vessels in the trial reduced discards in the test fisheries, resulting in a subsequent 

reduction in discard ratio. Assuming that such discards were mainly undersize fish, reducing 

their catch under the landing obligation may result in increased revenues, as that would 

reduce the share of the quota that cannot be sold for direct human consumption (EU, 2013). 

The results from the North Sea and Skagerrak indicate that the free gear choice may enable 

fishers to minimize revenue loss, by reducing catch of choke species. This was emphasized 

by the low number of vessels with reduction in VPUE in the test fishery. 

The situation is different in the Baltic Sea, where the fishery primarily targets cod, with 

limited bycatch. Owing to the relatively small size of cod in the Baltic Sea (ICES, 2015), the 

discards were relatively high (compared with North Sea and Skagerrak results). With the 

current gear it is likely that fisheries in the Baltic Sea would lose revenues, as a high 

percentage of the quota would be used to cover landings of fish below MCRS or cod just 

above the MCRS (EU, 2013; Mangi and Catchpole, 2014). Additionally, plaice is estimated to 

become a choke species for the Baltic cod in 2017 (Zimmermann et al., 2015; Fitzpatrick and 

Nielsen, 2016), which could exacerbate losses further. However, owing to the lack of 

enforcement, no change has happened in the Baltic cod fishery during the first year of 

implementation of the discard ban (Borges, 2016). 
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Figure 4. Temporal changes in the discard ratio of each vessel (vessel numbers in grey) and type of 
fishery per haul. Light colour indicates control fishery, while dark colour indicates test fishery. Discard 
ratio was calculated as the total discard per haul divided by the total catch per haul. Curves are 
smooth splines using a local polynomial regression fitting (LOESS). 

The results from the current trial demonstrated that fishers in the Baltic Sea were able to 

increase landings and decrease discards by increasing the relative size distribution of the 

catches. More flexible TCM under the landing obligation may allow increasing revenues as 

less TAC would be used to cover undersized cod catches and quotas would be filled with less 

fishing effort, hence reduced variable costs. The free gear choice may thus help alleviate 

some of the potential economic losses predicted to result from the landing obligation (Sarda 

et al., 2013). Alternatively, the current low price on non-marketable cod are estimated from 

sale for fish meal, however new uses with higher value could raise the price of non-

marketable undersized cod, further alleviating economic setback from the landing obligation. 

However, the LO is based on the premise that low prices for unwanted catches will 

incentivize fishers to target larger sizes of fish, while still covering the cost for handling and 

storing the small fish, providing some incentive not to illegally discarding them at sea.  

The trial also demonstrated that the free gear choice resulted in changes of size composition 

of the landed species. In the North Sea, the test fisheries caught larger individuals, which 

indicates that the free gear choice in the North Sea primarily have led fishers to focus on 

reducing the number of smaller individuals in the catch. It is therefore possible that despite 

reductions in landings, revenues can be maintained or increased by landing larger fish with a 

higher price, which is also reflected in the relatively unaltered VPUE. In the Baltic Sea, the 

test fisheries landed more fish. Fishers were therefore able to fill quotas faster, with no 

evident penalty from catching only low value small fish. 
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It must however be kept in mind that this trial suffered from a number of weaknesses linked 

to its self-sampling set-up in a result-based management approach, and to its large scope 

regarding the duration and the number of vessels involved. Key lessons have here been 

learnt regarding which operational challenges would occur if results-based management 

would be implemented for the entire fleet. 

A first key weakness of the trial was that half the hauls had to be discarded from the analysis 

owing to various errors in the data. While technical errors, such as faulty gears, are 

unavoidable in any setting, human errors in data collection can be reduced by training and 

instruction. In the current study, hauls were removed from the analysis owing to human 

errors, such as crew forgetting to separate landings or forgetting to input data into the 

camera system. This is likely owing to insufficient information and instruction in the 

beginning and during the trial. In self-reporting trials, some errors must be expected when 

receiving data from non-scientific personal, however, with instruction and regular reminders 

on the importance of precision in the self-reporting, it is likely that errors can be kept to a 

minimum. 

Second, the trial was challenged by half the vessels being single trawlers, applying test and 

control fishery interchangeably. The fishery from these vessels could therefore also be 

subjected to a temporal and spatial change in populations of the fished species. Additionally, 

some of the vessels (4, 5, 6) did not change gear frequently enough, resulting in the trial 

being divided into longer periods of fishery of either test or control fishery. However, while a 

spatial and temporal change in populations could induce false gear effects into the trial, we 

consider that the data from these vessels are still valid enough to be retained in the analysis, 

for two reasons. First, the trial lasted almost 6 months and a systematic trend that would 

display significant differences between the fishery types would mean that the populations 

should change in accordance with the gear shift. Second, a biased trend would also only 

occur if different gears were used to target different areas. It is more likely that owing to 

large population variations in the single trawl catches, differences between standard and test 

fisheries would not be detected. Thus, the differences detected should be large enough to 

overcome the large population variations. However, the experience from the trial supports 

the perception that when trials are conducted by non-scientists, extra care must be given to 

ensure that participants follow protocol, as it is likely that the participants are not aware of 

the data consequences of not complying with it. Clearly, a main challenge lies in developing 

quality control protocols that allow: (1) identifying issues, (ii) analysing their source and (iii) 

providing feedbacks to the skippers in real-time while the trial is still running. In our case, it 

was experienced that many issues were discovered after the end of the trial when the data 

were scrutinised and analysed in depth, but by then it was too late to improve the set-up. 

Third, another challenge was the difficulty to capture the precise technical details of how 

fishers conducted their test experiments, how they changed and set up their test gears, and 

how they explored how the new gear seemed to perform compared with the control one. In 

this sense, the causal interpretation of the results presented here remains limited in terms of 

which factors contributed most to discard reduction and why. The evaluation interviews 

demonstrated that the fishers experimented on a trial and error basis, combining elements 

from previous legal gear or gear from other fisheries. Development of protocols for 
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documenting technical changes in the gear as well as real-time structured registration of 

effects of test gear would enable the fishers to provide better documentation of changes and 

effects. This documentation could at one hand help the fisher in his individual “innovation-

process” for adjusting the gear to catch opportunities and on the other hand provide basic 

documentation of the effects of the gear if it is to be accepted in a system of relative 

detailed technical regulation. 

In conclusion, the trial with free technical regulation combined with proper incentives 

demonstrated a possibility for fishers to adapt their fishing operations and gears to comply 

with quota availability and possibly contribute to reducing some of the negative short-term 

impact of the landing obligation. The lessons learnt have been used to set-up a follow-up 

Danish fisheries science partnership with improved protocols, launched in early 2016 

(http://www.fast-track.dk/). At a broader scale, the new EU framework for technical rules 

(EU, 2016) requires rethinking the fundamental principles used for controlling and 

monitoring the selectivity of fisheries, and it is certain that the experience gained with the 

trial presented here will contribute to an improved knowledge base for the implementation of 

the landing obligation in European fisheries. 
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Chapter 3. Challenge trials in the Eastern Channel and 

the southern North Sea on demersal mixed fisheries.  

Introduction  

These challenge trials were carried out by IFREMER as part of a wider LO trial entitled EODE: 

Experimenting the Landing Obligation onboard French bottom trawlers in the Eastern 

Channel and Southern North Sea, and the use of undesired catch of quota species. 

This report contains a synthesis of the studies carried out in the "EODE" experimental 

program which was implemented by the fishing industry. This "Landing Obligation Trial” 

implemented the landing obligation (LO) under field conditions. To describe the LO impact 

on the fisheries sector, over sixty fishing trips (450 hauls aboard a 23m demersal trawler and 

199 aboard two 12m tarwlers) were carried out and their fishing tactics and catches were 

analyzed. Tests were also carried out ashore to evaluate potential uses of the unwanted 

catches, but these are not reported here. The results are used to identify strategies and 

practical solutions in order to adapt to the new regulation.  

Results suggest that trawlers targeting demersal species will be highly impacted by the new 

regulation because the unwanted catches of quota species account for 11 to 69 % of total 

catches depending on the métiers. The amounts of unwanted catches, most often 

undersized whiting, plaice, herring, cod and horse mackerel, vary between fishing trips (few 

hundred kg to several tonnes). The trial trips had limited success in reducing the proportion 

of unwanted catches, suggesting that improving gear selectivity and/or avoiding sensitive 

areas is difficult in practice. Thenceforward, in the medium term, a part of theses catches 

seems to be unavoidable, which may seriously affect the working conditions of the crews 

and their safety at sea. For instance, we estimated that the crew of a 12 meters trawler will 

spend an additional 2 hours and 45 minutes to sort theses catches during a typical one-day 

trip. 

The full report: Balazuc A., Goffier E., Soulet E., Rochet M.J., Leleu K., 2016. EODE – 

Expérimentation de l’Obligation de DEbarquement à bord de chalutiers de fond artisans de 

Manche Est et mer du Nord, et essais de valorisation des captures non désirées sous quotas 

communautaires, 136 + 53 pp. is available here:https://www.comitedespeches-

hautsdefrance.fr/wp-content/uploads/2016/03/Rapport-final-EODE-Exp%C3%A9rimentation-

de-lObligation-de-DEbarquement-CRPMEM-NPdCP-Version-f%C3%A9vrier-2016.pdf 

Methods 

Vessels 

Bottom trawlers operating in the Eastern Channel and the North Sea constitute a demersal 

fleet where the implementation of the LO is relatively complex for the following numerous 

reasons: 

https://www.comitedespeches-hautsdefrance.fr/wp-content/uploads/2016/03/Rapport-final-EODE-Exp%C3%A9rimentation-de-lObligation-de-DEbarquement-CRPMEM-NPdCP-Version-f%C3%A9vrier-2016.pdf
https://www.comitedespeches-hautsdefrance.fr/wp-content/uploads/2016/03/Rapport-final-EODE-Exp%C3%A9rimentation-de-lObligation-de-DEbarquement-CRPMEM-NPdCP-Version-f%C3%A9vrier-2016.pdf
https://www.comitedespeches-hautsdefrance.fr/wp-content/uploads/2016/03/Rapport-final-EODE-Exp%C3%A9rimentation-de-lObligation-de-DEbarquement-CRPMEM-NPdCP-Version-f%C3%A9vrier-2016.pdf
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 Several types of trawl are used: trawls with a large vertical aperture (GOV - opening 

1.5 to 4 m) and conventional bottom trawls. As with conventional bottom trawls, GOV 

trawls are opened using two panels that separate with the pressure of the water. 

GOV trawls may be able to target pelagic species in some seasons, especially when 

they are smaller mesh size (32-54 mm gauge). The rest of the year, the classic mesh 

(80-99mm) makes it possible to target demersal species; 

 These vessels frequently fish between two ICES zones (VIId and IVc, or IVc and IVb) 

where the species under TAC or quotas are not always the same (example of quota 

sole in the North Sea, only) and where the minimum sizes are not always the same. 

This is the case of mackerel, which has a minimum size of 30 cm in the North Sea, 

compared with 20 cm in the Channel; 

 The activity of these vessels is covered by specific management plans, in particular 

the cod recovery plan which establishes a binding fishing effort regime. With regard 

to the "cod plan", these trawlers are almost always classified in the TR2 effort group 

(mesh gauge of 80-99 mm) and have only a few days of effort per year in TR1 

(gauge greater than or equal to 100 mm). In the North Sea (ICES IV), the cod plan 

makes it mandatory to use a Square Mesh Panel (PMC) attached at the beginning of 

the extension. Some of the trawlers fishing in the North Sea for part of the year use 

it voluntarily in the Eastern 

 Most of the species that constitute their discards are TAC or quota species and 

therefore subject to the LO by 1 January 2016. The diversity of species caught is 

such (up to 59 species are caught in a year) that attempts to improve the selectivity 

of bottom trawls most often lead to significant commercial losses. Estimated discards 

of bottom trawlers under 25 meters operating in the Channel -East and in the South 

of the North Sea are between 25 and 60% of their catches [Cornou et al, 2014 and 

2015]. By comparison, the discharges of deep-sea bottom trawlers, which target the 

saithe in the North North Sea, do not reach 6% of the total catch. 

Demersal trawlers under 18 m 

Most bottom trawlers in the region less than 18 meters long are known as 

"multipurpose", since they also use other gear than the bottom trawl (dredge, trammel 

net, etc.). In 2014, for example, the CRPMEM issued 33 fishing authorizations for the 

scallop dredge, which mainly concern bottom trawlers under 18 m. The "shell" season 

runs from October to May while the rest of the year, i.e. the summer period, is mainly 

devoted to bottom trawling activities targeting demersal or pelagic species (to with the 

exception of herring which is targeted in November by some of these small trawlers, 

while others remain in the scallop shell). In summer, the main targeted demersal species 

are whiting, cuttlefish, red mullet and rockfish. In the summer, mackerel is targeted. 

As shown in the map (Figure 1), bottom trawlers under 18m fish more in the Channel 

than in the North Sea and frequently in coastal areas. Among the vessels of Nord-Pas de 

Calais-Picardy (registered BL or DK), 21 trawlers landed their catch in Boulogne-sur-Mer 

during the summer period of 2015, from May to September. Some land at Dunkirk and 

Tréport, and others at the ports of the Baie de Somme (Le Crotoy and Le Hourdel). 

Summer trips have an average duration of less than 24 hours. 
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Figure 1: Map of the fishing effort of bottom trawlers under 18 meters targeting demersal species in 
the East-East and South-North Sea (Source: Ifremer, ObsMer - 2014 Sampling Report - [Cornou et al, 
2015]). 

Depending on the time of year and the characteristics of the vessels (overall length in 

meters and power in kW), several derogations authorize certain fishing vessels to target 

species in areas included in the 3-nautical-mile zone: 

 Selective trawling for gray shrimp: vessels less than 12 m; 

 Trawling north of Cap Gris-Nez: target whiting-cod and herring (less than 20% by-catch); 

 Trawling south of Cap Gris-Nez: cuttlefish-mackerel, whiting-cod and herring target (less 

than 20% by-catch); 

 Trawling in the Equemer area: vessels under 12 m. 

Figure 2, taken from the 2014 ObsMer sampling report, reports on the composition of 

catches, landings and discards in fishing operations targeting demersal species other than 

common sole. 
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Figure 2: Specific composition by weight of catches (top), landings (left) and discards (right) bottom 
trawlers of less than 18 meters in the Eastern Channel-East and South North Sea. Fishing operations 
targeting demersal species. 

Demersal trawlers from 18 to 25m 

In contrast, the vast majority of bottom trawlers over 18 meters are known as "exclusive 

trawlers"; few use other gear than the trawl. Throughout the year, they target various 

demersal species (whiting, squid, cod, etc.) with the exception of the herring (November) 

and mackerel (May to August) seasons. 

Boulogne-sur-Mer is the main port for the 32 bottom trawlers over 18 meters in the region. 

Year round, there are at least 210 fishermen working on board these trawlers. The duration 

of the trips varies according to the remoteness of the fishing zone: generally between 24 

hours and 96 hours. The longest trips are often those that occur in the southeast of IVb 

(latitude less than 55 ° N). Only about ten Boulogne artisan trawlers from 18 to 25 meters 

leave each year in ICES area IVb, the others remain in zones VIId and IVc. 
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Figure 3: Map of the fishing effort of bottom trawlers over 18 meters targeting demersal species in the 
Eastern Channel and South North Sea (Source: Ifremer, ObsMer - 2014 sampling report [Cornou et al, 
2015]). 
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Figure 4 shows the composition of catches, landings and discards in fishing operations where 

bottom trawlers over 18 meters target demersal species. 

 

Figure 4: Specific composition by catch weight (top), landings (left) and discards (right) bottom 
trawlers over 18 meters in the Eastern Channel and North Sea (Source: Ifremer, ObsMer - 2014 
sampling report). 

General Objective 

The general objective of the program is to identify strategies and technical solutions to adapt 

to this new regulatory provision through the example of a demersal fleet. This general 

objective brings together, in fact, 4 sub-objectives 

 Characterize the unwanted catches that will now have to be landed 

 Identify constraints and seek technical solutions for the management of unwanted 

catches 

 Evaluate opportunities to value, if not treat, unwanted land-based catches 

 Identify the different items of expenditure entailed by the landing obligation for the 

various actors in the fisheries sector. 

In this Deliverable we will concentrate on the at sea activities and strategies to mitigate the 

LO. 

Characterize the unwanted catches that will now have to be landed, especially 

after regulatory evolution and adaptation of the fishing strategy 

The implementation of the LO should lead to the modification of some regulations (especially 

those that force fishermen to discard catch with water) and the development of new fishing 

strategies (especially those aimed at reducing unwanted fish in the catch). It is thus 

necessary to anticipate the most probable regulatory modifications, to apply them during 

experimental trips to be able to account for the composition of the remaining undesired 

quota catches. Experimental trips were also an opportunity to initiate the development of 

new fishing strategies and have made it possible to evaluate them in terms of opportunity 
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and feasibility. It should be noted, however, that the development of strategies to reduce 

unwanted catches have encountered many difficulties and have not been able to come to 

fruition in this experimental program. Having quickly realized the magnitude of the problems, 

we tried to understand why fishermen could not adapt their fishing strategies. This first 

objective therefore had to be adapted during the program: the characterization of the 

unwanted catches was indeed made after the evolution of the regulatory framework but 

without any real adaptation of the fishing strategies. 

From its beginning, in September 2014, the experimental protocol was split into two 

"components" that were conducted in parallel with each other. The "Sea Strand" covered all 

the stages of the fishing activity from the departure for the fishing zone until the return to 

the port. While the "Earth Component" has focused on the future of unwanted catches, from 

landings to consumption. The Sea Component and issues related to port logistics were 

directly supervised by the CRPMEM and are the focus for this report. The valuation tests 

were carried out by the New Wave Innovation Platform. 

EXPERIMENTAL IMPLEMENTATION OF THE LANDING OBLIGATION 

The Sea Component: departure for the landing fishing area 

General progress of the experimental phase and the principle of EODE experimental trips 

The LO implies a transition from landing quotas to catch quotas. It is a complex regulatory 

provision whose ins and outs are not yet fully mastered, by fisheries managers or by 

professional fishers. 

From this very simple observation follows the e necessity to test the LO over a long period. 

Professionals can then take ownership of the issues that arise from this new obligation and 

this can cope with all situations, even the least frequent. It was thought advisable to carry 

out a large number of experimental trips on board a limited number of ships, known as 

"reference vessels". To account for the great variability of fishing activities over the course of 

a year, the experimental phase at sea was agreed throughout the period of the year when 

trawlers are bottom trawling. 

On the other hand, the inclusion of the fishing enterprises throughout the experiments, has 

proved essential. At the beginning of the EODE program, at the end of September 2014, 

several experiments of the LO had been conducted in Europe on the basis of a data 

collection by the professional fishermen themselves. For example "The English Discard Ban 

Trial", conducted by CEFAS [Catchpole T. et al, 2014]. The analysis of experimental self-

reported data is less expensive but has some obvious limitations. The crews participating in 

the experiment are both subjects and observers of the experiment: this can lead to a 

considerable work overload and can affect the accuracy of the information collected. For this 

reason, all trips included observers on board from CRPMEM. 

As the implementation of the landing obligation was not yet fully known in September 2014 

the  program partners agreed on the following: 
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 As the implementation schedule has not yet been decided for this fishery, the LO was 

applied for all species under TAC or quotas (post-January 2019 scenario); 

 The Omnibus Regulation was issued only in March 2015, so it was necessary to 

anticipate the most likely developments in the regulatory framework. During the field 

experiments, the fishers did not take into account the fishing effort categories of the 

North Sea cod plan nor the catch composition rules. Scientific fishing authorizations 

issued to EODE experimental trawlers have also allowed them to land undersized 

catches. 

Reference trawlers and timetable of the experimental phase  

Artisanal bottom trawlers in the region are not a homogeneous group of vessels because 

they are fishing in areas, and are targeting different species, which are not the same. In the 

framework of the experiments, artisanal trawlers were divided into two categories according 

to whether their overall length (LOA) is between 18 and 25 meters or less than 18 meters 

(see Part 1.II.1.b and c). These two length classes are also those used for the return of 

IFREMER's observer programme (ObsMer). For each category, at least one reference trawler 

tested the obligation to land all species catches under TACs or quotas. 

The study periods were different for the two categories of vessel and budgetary constraints 

meant a maximum number of days of sea to be observed (see Table 2). For the vessels 

under 18m, weather conditions prevented more than 28 days of seas from May to 

September 2015. On the other trawler, the observer was able to be on-board for more time.  

Collection protocol and methodology for the analysis of routinely collected data following the 

standard observer programme. 

Data were collected for the vessel, the crew, the gear and the target fishery, as well as 

detailed information on the catch, including both the fish that would be retained, and those 

for discarding. 

Three different approaches were taken to test LO effects. OdP represents a “fishing 

operation” in French. Specific examples of the analytical approach retain the French spelling, 

all other case are abbreviated as “FO”: 

 Fishing as intended under the LO, titled "OdP OD": the crew applied the new 

regulation (sorting and storage of all quota catches) while the observer took note of 

the sorted weights: catches for sale and unwanted catches under quota. He also 

timed sorting and stowage times.   

 "OdP Capture": the crew carried out their traditional fishing activity, the observer 

noted the weights for sale and sampled the remainder according to the ObsMer 

protocol. 

 "Unsampled OdP": the observer timed the sorting and securing times while the crew 

did not apply the LO. The weight of catches kept on board for sale were also 

recorded.  

On trawlers under 18m, the working impact of the LO proved to be very important for the 

crew. In order not to unnecessarily penalize the crews and discourage them from 

participating in the program, the protocol followed during the “OdP ODs” was slightly 
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modified. When the observer judged the catch to have too large a quantity of unwanted 

quota catches (eg 1200 kg of whiting) then he could ask the crew to apply the LO for a 

fraction of the catch (at least 50%), and this was raised to the whole catch.  

For each trip, observers took note of the species under TAC or quota that were partly 

discarded or considered unwanted during “OdP ODs”. These catches would have all been 

rejected if the LO had not been applied during “OdP OD”. 

When returning to the port, the observer asked the crew members who had done the sorting 

to try to explain why these were not for sale. Since the "causes of rejection" can vary from 

one FO to another, the observer was able to list several causes for each species and each 

trip. These causes of rejection were grouped into 5 main categories: 

 Catches of sizes lower than the MCRS: before the implementation of the LO, these 

catches could not be kept on board; 

 Limiting quota: This rejection factor was recorded when the crew could not keep a 

species on board because the allocated quota (or sub-quota) was totally consumed. 

It could also be a limitation following the decision of a producer organization to 

allocate the quotas available for the year (e.g. weekly limitation of catch of skates to 

100 kg for certain vessels); 

 No commercial interest because the quantity caught is insufficient: some species 

were caught in very small quantities, that could not be sold at auction.  On any 

individual haul these could be very small amounts, but could add up to more 

important quantities over a trip; 

 No commercial interest because of insufficient commercial value: when the fishers 

felt that there would be no buyers for this species, or that its market price was too 

low for its landing to be profitable. This could also happen when one species had a 

much lower value than another species caught in abundance on the same trip. In this 

case, if the storage space or the amount of ice available on board were insufficient; 

 Poor quality products: damaged by fishing gear, by other catches or by depredation. 

Method for the characterization of unwanted catches 

 First step: define fishing zones that make sense for professionals 

Fishing areas were first defined in consultation with the vessel skippers to best reflect their 

knowledge of the precise details of different fishing grounds. 

 Second step: define metiers that make sense for professionals 

The metier refers to the combination of gear, target species and zone, and these were 

chosen to make sense to professionals working in the fishery. After analyzing the data 

collected, it became apparent that the number of FOs observed on the small trawlers was 

insufficient to take into account all three components of a metier. The EODE program 

focused on assessing strategies for reducing unwanted catches in terms of opportunity and 

feasibility, and two of these key strategies were avoiding sensitive areas and improving 

selectivity. So, in this case, the two priority components for metier definition were zone and 

gear. 
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 Calculate the proportions of unwanted quota catches 

Unwanted quota catches were divided into three types in consultation with skippers: 

o Wanted catches that are currently intended for sale. A priori, the application 

of the LO should not directly change the fate of these catches; 

o Unwanted quota catches, which will have to be landed as soon as the new 

regulations are implemented (at the latest on 1 January 2019 for demersal 

fisheries); 

o Other unwanted catches, not subject to the landing obligation. They 

should continue to be rejected at sea, even after the entry into force of the 

new regulations. 

Rather than calculating the proportions discarded conventionally, i.e. the ratio of unwanted 

catches in the total catch, it was decided to focus on the "unwanted quota fraction", named 

“FindQUOTA”. 

FindQUOTA could only be calculated for the FOs where the observer collected information on 

the weight composition of the whole catch: the OdP Capture (including the OdP Capture *). 

The EODE protocol predicted that the OdP Capture would account for about one-third of the 

fishing ops achieved during the experimental EODE trips. At the end of the experimental 

phase, there were 94 OdP Capture events among the 199 operations that were carried out 

on the trawlers under 18m (c. 47%) and 141 OdP Capture on some 450 operations carried 

out on the trawler over  18m (c. 31%). 

 FindQUOTA for a FO  = Weight of unwanted catches under the operation 

quota/Weight of total catch  

To make it easier for professionals to read the results, instead of calculating FindQUOTA for 

each FO and then reporting the distribution of FindQUOTA in a group of FO, we directly 

calculated FindQUOTA at the scale of an FO group, as if each group of FO was in fact only 

one FO (see formula below). We could thus calculate FindQUOTA on the scale of a trade, for 

example. 

 FindQUOTA FO Group = Sum Group (Weight of unwanted catches under FO quota)/Sum 

Group (Weight of total catch FO) 

What are the parameters that can explain the variations in the weight of unwanted quota 

catches at the scale of the FO? In other words, what are the parameters, environmental or 

related to fishing activity, that best explain the variability of the catch weight that will now 

have to be landed To answer this question, a three-step reasoning was undertaken: 

1. Preselection of the explanatory variables via the knowledge of the observers and 

fishermen. The following parameters were designated as being able to explain a 

significant part of the variability of the quantity released at each FO: 

o the total weight of the catch of each FO: logically, the more the total catch is 

important for a FO, the more the weight of unwanted catches was likely to be 

important; 
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o day / night alternation: observer experience suggested that undesired quota 

catches did not account for the same share of total catch at night as during 

the day; 

o the area of fishing frequented or the period: in certain areas, or at certain 

times, the relative abundance of juveniles (or certain species of low 

commercial value) in relation to all the individuals that may be captured would 

be likely to be more important; 

o the fishing gear used: for each fishing gear could be associated with a certain 

profile of selectivity; 

o the target species: although declared by the fishing master, this parameter 

reflects the behaviour of the fishing pattern according to his empirical 

knowledge; 

o the duration of the FO;  

o the metier, as defined by the fishing masters. 

2. The exploratory analysis of the relationships between the different preselected 

explanatory variables avoids the construction of a model with two different variables 

but with redundancies.  

o For example as the construction of the metiers was based on the areas 

delimited beforehand by the fishers, then the trade and the zone were not 

used as two explanatory variables of the same model. 

3. The construction and analysis of a model from the selected variables.  

o Here the modelling was used to detect the variables significantly affecting the 

rejected quantity. We have limited ourselves to the use of generalized linear 

models (GLM), and thus to the study of the linear relations between the 

variable of interest and the explanatory variables. It has therefore been 

proposed to construct GLMs whose variable response is the weight of 

unwanted catches under quota of the FO Since the distribution of this variable 

did not follow a Normal distribution, GLMs were used for the error family, 

Gamma, and for link function, the natural logarithm function. To select the 

relevant model, the starting point was to propose a GLM with all explanatory 

variables, without interactions (or nested effects). The major effects that were 

not significant were then successively removed and the model was finally 

selected for which all the major effects were significant. Once the model was 

selected, the distribution of the residues was analyzed graphically and a 

statistical test was performed on the residual deviance. If the model looked 

good, then the corresponding pseudo-R² is calculated;  

Removing unwanted catch by experimental trip and species - What were the 

species that made up these catches and how much did these captures represent 

for each trip? 

In addition to the capture-type FO (including Capture *), the observer recorded the 

unwanted quota catch weights sorted by the seafarers during OD Odds. In the end the 

unwanted quota weights were unknown only for the unsampled FO. The set of FO Capture 

and OD brings together 150 of the 199 FO that were observed on trawlers under 18 meters 

(just over 75%) and 261 FO on the 450 FO that were carried out on the larger vessel 

(58%).As with Ifremer's ObsMer program, it is the number of FO that led to the increase in 
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the amount of unwanted catches at the level of a trip. This rise in the unwanted catch 

weight could evaluated species by species according to the following formula: 

Raised weight for the trip by species =  

Sum Weight by species “OdP Capture” and FO x (Number of FO Capture and FD trip/Total 

FO trip) 

During one trip, the large trawler may have fished both in the South of the North Sea and in 

the English Channel. Some species are under quota in the North Sea, but not in the Channel, 

e.g. dab and sole. It was therefore necessary to look at the FO one by one and, depending 

on the position of the trawl, it was determined which species were subject to the landing 

obligation or not. 

Listing the different causes of rejection of quota species 

It was sought to understand why some species were considered unwanted by the crews of 

experimental trawlers. For each species, we first looked at the number of trips where it was 

considered unwanted (and therefore rejected, except for FO OD where they are kept on 

board). The number of occurrences that corresponded to each of the considered causes was 

also calculated for each species. An occurrence corresponds to an experimental trip where 

the given species was rejected for a given reason. 

Thanks to the measurements made during the last experimental trips (during 6 months for 

the large trawler and during July-September for the others), we were able to observe the 

size structure of the rejected catch to know if it was more consisting of undersized catches 

or not. We also knew the exact proportion of undersized unwanted catches in recent 

months. 

Attempt at experimental implementation of adaptation strategies to the landing 

obligation 

To respond to the first objective of the program, from the beginning of the experimental 

trips, the observers initiated a discussion with the skippers on the possibilities of adaptation 

of the fishing strategies to the implementation of the OD. Leleu et al, 2014 showed that 

there were two aspects to this: 

 Reduce unwanted catches, by modifying fishing strategies and methods, and thus 

change the catch composition to make it more consistent with the new CFP 

requirements; 

  Disembark - so manage these catches on board] and treat these catches on land.  

In addition to finding solutions to optimize the management of catches on board (sorting, 

recording, storage, etc.), we wanted to evaluate the desirability and the feasibility of 

different complementary strategies to reduce unwanted catches, namely: 

 Improving the selectivity of fishing gear used or by using new, more selective fishing 

gear; 
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 Avoid sensitive areas, where the discarded proportion is important (where juveniles 

are more abundant, for example); 

 Promote the placing on the market, by the traditional commercial route, of all catches 

larger than the MCRS. 

In the framework of EODE, we therefore sought to gather all the conditions conducive to the 

initiation of the process of developing strategies for the reduction of unwanted catches. 

These are the "strategies for the gradual elimination of discards" in which the partners of the 

DiscardLess program are particularly interested.  

In order to implement the first of these three strategies, EODE trawlers' fishing masters were 

first asked to designate more selective fishing gear that they would like to test as part of the 

experimental tides. Through the CRPMEM, they were able to benefit from the technical 

support of the equipment manufacturers and the expertise of Ifremer center in Lorient 

specialized in fisheries technology. The fisherman had "carte blanche": if he was not 

completely satisfied with the fishing gear or selective devices already available, the design of 

a new gear could be considered.  

Upon receipt of the ordered gear, experimental vessels had the means to begin 

experimenting with unwanted catch reduction strategies. It was therefore foreseen, at the 

beginning of the program, that the routine protocol previously described would include 

permanent exchanges between observers and fishing masters on this subject. The initial goal 

was to record, for each FO of the experimental trips, if any of the three unwanted catch 

reduction strategies had been implemented and for what reasons. The objective was to split 

the FO into different categories to find the most effective strategies and also to analyze the 

relationship between the strategies implemented and the reasons given by the fishing 

masters. 

After a few months of experimentation on the large trawler, we found that the fishing master 

did not wish, or considered that he could not, implement some of his strategies of reduction 

of the unwanted catch.  

PART 3: EXPERIMENTAL RESULTS AND DISCUSSIONS 

I. Characterization and reduction of unwanted catches of vessels 

1. A multi-species fishery generating discards 

Statistically speaking, extrapolating the results of the three EODE reference trawlers to the 

entire fleet is not really possible due to insufficient numbers of samples. To obtain more 

reliable information at the scale of the fleet, it is advisable to consult the annual sampling 

reports of the ObsMer program of Ifremer [Cornou et al, 2014 and 2015] as well as the 

analyses of the CarRejet program bearing on the identification of the causes of rejection 

[Leleu et al, 2014]. However, the quantitative estimates obtained from the EODE 

experimental results have been used as orders of magnitude to consider onshore treatment 

possibilities since they were obtained in a regulatory framework without catch composition 

rules. This fictitious regulatory framework remains valid as a revision of the technical 
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measures has been announced by the European Commission. This framework is considered 

to be closer to the real situation that artisanal trawlers could encounter in 2019. 

In addition to providing estimates to consider the quantities for which recovery pathways 

need to be identified, it is necessary here to succinctly explore the data collected on the 

quantities and composition of unwanted quota catches during EODE to draw conclusions at 

the scale of the three vessels observed. 

Sampling reports estimate that discards represent between 25% and 60% of the total 

catches of bottom trawlers under 25 meters in the Eastern Channel and in the south of the 

North Sea. These estimates show that this demersal fishery generates large quantities of 

discards. These are largely composed of species under TAC or quota and the results of 

Ifremer's observation program at sea also give a precise idea of their specific composition.  

Definition of areas and professions that make sense for professionals 

EODE trawlers under 18m: 

Discussions with skippers showed five zones. First there are the 3 nautical miles and the 

Equemer zone, these two zones are close to the coast and are the subject of specific 

regulations. There were also three other zones, located further offshore. They are separated 

from one another by the sandbanks of Baas Basin and the Vergoyer. 

The gears used, in turn, are grouped into two broad categories. As for the other size class of 

bottom trawlers, there are GOV trawls with a gauge between 32 and 54 mm (around 42 mm 

generally) and bottom trawls with a gauge between 80 and 99 mm (most often around 82 

mm). 

By combining these two first factors, the zones and the two categories of gear, it appears 

that the FOs sampled by the observers were not distributed in a balanced way between the 

different combinations.  We consulted the fishing masters several times to see if any 

consolidation can be done, in order to obtain a balanced view. They agreed that the 83 FO 

made with a trawl mesh 80-99 mm can be considered seperately. This type of mesh was 

only used five times in the 3 nautical mile,   and the Aquimer zones. According to them, the 

FO 110s in which 32-54 mm GOV trawls are used cannot be regarded as a homogeneous 

group. It is necessary to distinguish them from each other by using the zone factor. For 

professional fishermen, the 41 FO carried out in the 3 nautical mile zone can be considered 

separately since particular fishing authorization is necessary to access this zone and that the 

composition of the catches there is unique. The reasoning followed for the 37 FO 80-99 mm 

trawl in the Equemer area was similar; this area is subject to a quota of fishing licenses. The 

remaining 32 FO were grouped in a "broad" group, according to the fishing skippers' advice.  

The last component usually used to describe a metier, i.e. the target species, is not used for 

the reasons given below. 

During the summer months, it is clear that small trawlers target five species (mackerel, 

cuttlefish, red mullet, whiting and common sole) to which the "other" target is added. 

However, since the vast majority of FOs target mackerel and mullet, we would have obtained 
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unbalanced occupations in terms of the number of observations if the target species had 

been taken into account. This first reason is added to the fact that the data collected by the 

observer on the target species is declarative. This data, declared during the launching of the 

gear, does not always represent the actual composition of the catch observed at the 

recovery of the trawl. In other words, there is not always whiting in the catch, even when 

the skipper targets the whiting. Finally, the main strategies for the reduction of the 

unwanted part are the improvement of the selectivity of the fishing gear and the avoidance 

of sensitive areas, from where the interest is in working with metier based on the gear put in 

the water and the area frequented. 

The map below (Figure 5) represents the four groups of FO, i.e. the four metier, finally 

chosen for EODE trawlers less than 18 meters. 

 

Figure 5: Map showing the FOs observed during the 27 experimental trips conducted aboard the two 
reference trawlers less than 18 meters long. 

EODE trawler over 18 meters: 

The same method is applied for the large trawler. This time, the maritime area is much 

larger: from north to south it extends from the latitude of the Dogger Bank, in the North 

Sea, to that of the city of Tréport, Channel coast. With the help of the fishing skipper we 

made to a simple division into three zones. The first defined area, called "Calais", includes 

FO made in the Strait of Calais, mainly between Boulogne-sur-Mer and Dunkirk. This area 

straddles the Channel and the North Sea. The second area is the Eastern Channel, west of 
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the Calais area. The third, the "North Sea", on the border between ICES area IVc and IVb: 

facing the English ports of Hull and Grimsby. 

The large trawler uses the same gear categories as the smaller ones: bottom trawl 80-99 

mm or trawl GOV 32-54 mm. To define metier we started by dividing the FO according to the 

type of trawl, areas and target species. Unlike the smaller trawlers, it turns out that their 

fishing activity can be divided fairly easily into seven metiers (shown in Table 1). These can 

be likened to "fishing seasons" because they all correspond to a period of the year. Only 

metiers targeting mackerel in the Eastern Channel or the North Sea used several types of 

meshes. The two maps below (Figure 6) represent the FO distributed according to the 

metiers defined for this trawler. 

Table 1: Number of FOs observed in the context of the EODE trips according to the seven metiers 
defined for the large trawler > 18 meters. 

Metier Season Number of FOs by gear type 

Zone Target 
species 

GOV 32-
54mm 

80-99mm 

Calais Cod Oct-April 0 106 

Squid Nov-April 0 85 

Eastern 
Channel 

Squid Jan- March 0 70 

Mackerel June-August 23 13 

Cuttlefish 0 77 

North Sea Mackerel May-June 7 33 

Whiting September 0 16 
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Figure 6: Maps showing FO observed during the 36 experimental trips carried out aboard the 
reference trawler over 18m. 

b. Proportions of unwanted quota catches 

In the methodology part, environmental variables and those specific to fishing activity have 

been described which are likely, according to the experience of observers and crews, to 

explain a significant part of the variability in non-catch quantities. under quota: the total 

weight captured by FO, the duration of the FO, the alternation day / night, the ship (only for 

the dataset of the two small vessels), the month of the year, the type of trawl (mesh and 

vertical opening), the target species and finally the areas and trades defined by the fishing 

patterns. 

There remains, for each of the two categories of reference vessels, the exploration of the 

relationships between the explanatory variables as well as the construction and analysis of 

models. The response variable chosen is the weight of unwanted catches at each FO, its 

distribution does not follow a normal distribution (for all three vessels) but the logarithmic 
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transformation allowed us to use a quasi distribution -normal. Gamma family GLM models 

with a natural logarithmic link function. 

EODE trawlers under 18 meters: 

The exploratory analysis of the relationships between the explanatory variables, for the 94 

FO Capture trawlers less than 18 meters, suggests that there is no obvious relationship 

between the month on the one hand and the target species, the occupation or the area on 

the other hand. Conversely, by definition, the metier cannot be used as an explanatory 

variable at the same time as the zone variable unless one is interested in the nested effects 

(each metier has a unique area). Here we limited ourselves to studying the main effects of 

the explanatory variables: nested effects and interactions are not analysed. 

These considerations made, the method of selection on two different complete initial models 

(with all the explanatory variables) is applied. Nevertheless, the two models finally selected 

were under-dispersed and their quality ("goodness") is not good. The choice was therefore 

made to present the average proportions of releases by metier (Table 2). For each metier, 

global FindQUOTA was calculated and the dispersion of FindQUOTA at each FO is described: 

minimum, 25% and 75% quantiles 25 and maximum. 

 

Table 2: Fraction rejected of quota species by metiers. The four metiers are defined by the fishing 
patterns of reference trawlers under 18 meters. 

Metier Number 
of FOs 

Fraction of unwanted quota catches in total 
catch (%) 

Gear Zone Min. 25% 
quantile 

Mean 75% 
quantile 

Max 

 
GOV32-
54 

3 mile 
zone 

30 43.9 53.7 68.7 68.7 95.0 

Equemer 20 18.4 27.2 39.6 67.7 63.7 

Wider 
zone 

16 2.7 20.0 47.9 45.8 91.6 

Classic trawl 23 4.5 29.0 44.0 49.3 71.0 

All metier 89 2.7 30.8 56.1 61.2 95.0 

 

All metiers combined, we estimated that more than half of the catches recorded by the 

observers were not catches that the crews wish to sell (ie the "wanted" catches) but 

unwanted catches that they will have to land at the start of the LO for all species, i.e. from 1 

January 2019. 

The average discarded fraction observed for the 3-mile zone is the most worrying: just over 

two-thirds of the catches are normally discarded, but will have to be landed within a few 

years. Out of the 30 FO observed for this metier, the lowest proportion of unwanted quota 

catches for an FO is equal to 43.9% of the total catch, and the highest proportion is 95%. 
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With the number of FO observed almost halved, the minimum recorded in the so-called 

"wide" zone is more than 20 times lower (2.7%). The proportions of discards recorded for 

the bottom trawl 80-99 mm are, on average, lower and more constant: between 29% and 

49.3% for half of the FOs observed. 

EODE trawler over 18 meters: 

The same method was applied to the data collected aboard the larger trawler. The selection 

step from the two complete models makes it possible to select two models. 

Only the model that had explanatory variables for the metier and the total weight captured is 

of good quality. It shows that these two variables explain a significant part of the variability 

of the weight of undesired catches under TAC or quota by FO. The pseudo-R² of the model, 

which measures the proportion of variance explained by the model, is equal to 0.72. It is 

therefore relevant to present the proportions of discards according to metiers (see Table 2). 

Table 3: Fraction rejected of quota species by metiers. The seven metiers are defined by the fishing 
patterns of reference trawler over 18 meters. 

Metier Number 
of FOs 

Fraction of unwanted quota catches in total 
catch (%) 

Zone Target 
species 

Min. 25% 
quantile 

Mean 75% 
quantile 

Max 

 
Calais 

Cod 20 18.4 27.2 39.6 67.7 63.7 

Wider 
zone 

16 2.7 20.0 47.9 45.8 91.6 

East 
Channel 

Squid 20 1.7 4.2 10.9 14.5 30.3 

Mackerel 18 0 13.6 35.9 42.6 76.8 

Cuttlefish 23 1.1 4.7 13.6 20.8 55.9 

North 
Sea 

Mackerel 17 1.7 9.8 15.4 19.5 50.4 

Whiting 7 11.7 12.4 15.0 17.0 24.7 

All 
metier 

 136 0 8.8 22.6 27.1 76.8 

 

The mackerel metier in the Channel-East area is the only one with a discarded proportion of 

quota species of the same order of magnitude as the rates recorded on board trawlers under 

18 meters. During the year, this metier is the only one where the 32-54 mm trawl was used 

for the majority of FO. In comparison with the observations made on the two smaller 

trawlers, the large trawler retains on board a much larger share of the total weight caught. 

The results presented in Tables 2 and 3 give an idea of the proportion that catches subject 

to the new LO will represent in the total catch. These figures reflect the orders of magnitude 

perceived by the observers, and fishers.  

However, it is difficult to understand the additional quantities that will have to be managed 

on board with these results alone. Nor do they give any idea of the specific composition of 

these catches. We therefore wished to be able to answer these two questions through the 

raising of unwanted catches for each of the experimental trips. 
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c. Trip levels of unwanted quantities subject to the landing obligation 

EODE trawlers under 18 meters: 

 

Figure 7: Estimated quantity of desired catches (all species combined, in grey) and unwanted catches 
under quota (distinction by species, in colour) by trip. Reference trawlers under 18 meters 

During the 27 experimental trips conducted aboard the small trawlers, the observers 

recorded the exact weight composition of all the catches that should be landed in a scenario 

post January 1, 2019: i.e. catches desired and unwanted catches under the LO. 

The amounts shown in Figure 7 are estimates obtained after raising by the number of FO. 

Uncertainty is associated with these raisings because the data collected from OdP OD and 

OdP Capture were extrapolated to the total number of FO of each trip. 

These raisings confirm that the share of unwanted catches affected by the LO is often more 

than the weight that is intended for auction sale: this is the case for 15 out of 27 trips (about 

56%). During the summer period, unwanted catches were not very diverse from the point of 

view of the species: they include whiting, plaice, horse mackerel and rays.  

Finally, we note that the specific composition of the unwanted catches is not the same for 

the two small trawlers. Noting that, due to engine damage, the trips up to and including 3 

August were carried out on board the first ship, those following on board the second. The 

proportion of whiting / plaice was much higher aboard the second trawler, which more 

frequently launches the bottom trawl 80-99 mm. Fishing masters believe that this 

phenomenon can be explained by the adjustment of trawls on board vessels: the type of 
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ground gear and the relative proportions of the bridles are different. These settings allow 

professional fishermen to target more or less flatfish and cause more or less plaice discards. 

According to our interviews, this difference between the two vessels is therefore due to 

fishing practices and not to an increased use of the classic bottom trawl by the fleet at the 

end of summer. 

EODE trawler over 18 meters: 

For each of the 36 trips by the large trawler, the same raisings were made and shown in 

Figure 8. For comparison, keeping in mind that the scale of the y-axis is not the same as for 

the smaller, we can make the following remarks: 

 Estimated quantities of unwanted catches of the 23-meter trawler were often less 

important than catches for sale at auction: this is true for 33 of 36 trips (about 92%); 

 The quantities covered by the LO were nevertheless substantial: very regularly 1 to 2 

tonnes per trip, sometimes up to 8 tonnes; 

 The unwanted catch weights subject to the LO were almost as variable from one trip 

to another as for the smaller trawlers; 

 The species that compose these catches were much more diverse. This can be 

explained in part by the fact that the trips on the large trawler were spread out over 

a whole year (from October 2014 to September 2015), the fishing seasons are more 

marked than the summer season only for the smaller trawlers. 

The October-December period is mainly characterized by discards of cod and herring, while 

at the beginning of the year (January-February), the discards observed consist mainly of 

flatfish: flounder and plaice. For the following months, the species that make up the vast 

majority of the usual discards are whiting (March to July) and then European horse mackerel 

(August and early September). As can be seen, even though discards of dab and sole are 

very common in the North Sea, the quantities of flatfish discarded was low. 



 

doi:10.5281/zenodo.1204253                 www.discardless.eu                             68 

This project has received funding from the 
European Union’s Horizon 2020 Framework 
Programme for Research and Innovation 
under grant agreement no. 633680 

 

Figure 8: Estimated quantity of desired catches (all species combined, in grey) and unwanted catches 
under quota (distinction by species, in colour) per trip. Large trawler. 

d. Minimum size and other causes of rejection 

At each experimental trip, the observers talked with the crew members to understand the 

reasons for rejecting a particular species under TAC or quota. These data were recorded by 

asking the sailors about the species discarded during the OdP Capture, and about unwanted 

OdP OD species. The removal of catch composition rules on an experimental basis made it 

possible to estimate the relative importance of the other causes of discards. 

On board the three EODE trawlers, the main cause of rejection was regulatory (Figures 9 

and 10) since undersized catches cannot be kept on board outside “LO Odds”. With the 

exception of sprat, and monkfish, or even skate, whose catches are incidental (if not rare), 

all the species under TAC or quota are discarded because of their size. 
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Figure 9: For each unwanted species under the LO, the histogram shows the number of occurrences 
of each cause mentioned by the crews of the small trawlers (in parentheses is the number of trips 
where each species was discarded - 27 in total). 

In this, the LO introduces a major upheaval for seafarers: the regulations have always forced 

them to reject these catches whereas, from now on, the undersized catches of these species 

will have to be kept on board. Aboard the three EODE trawlers, the questioning of a principle 

as fundamental as the fate of undersized catches causes some annoyance among sailors. 

Most of those who agree to confide in interviews, see it as "a paradox". Some people feel 

"scorned by European regulations". They want to be more consulted by the decision-making 

bodies since they are the first concerned by the reform of the CFP. 
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Figure 10: For each unwanted species affected by the LO, a histogram of the number of occurrences 
of each cause mentioned by the trawler crew (in parentheses, the number of trips where each species 
was rejected - 36 in total). 

The measurements made by the observers for the last experimental trips, confirm the 

impression given by the preceding figures. Indeed, the majority of individuals are rejected 

because of size smaller than the MCRS. This is also the case for most of the rejected 

volumes observed during the EODE program. Between April and September 2015, on the 

large trawler, catches of sizes smaller than MCRS represent nearly 68% of the tonnages of 

unwanted catches that would have had to be landed if the LO had been applied to all FO. 

The finding is similar on board the second small trawler: over the period July-September 

2015, under size catches constituted a little more than 45% of the quantities of unwanted 

catches.  

However, other causes of rejection are mentioned more or less frequently. This is particularly 

the case for catches of horse mackerel, herring, sprat, flounder and sole, mainly rejected 

because the purchase price was too low or quantities caught too low for sale (note that 

catches of small quantities of horse mackerel occur only when the mackerel is targeted). 

These last two causes of rejection are in fact linked since only the species whose auction 

prices are very low cannot be valued correctly in small quantities and are then rejected. 

During the period when the large trawler was targeting squid in November and December 

2014, squid prices were very high and port infrastructure encountered temporary difficulties 

in supplying the vessels with ice. Catches of herring, which require large amounts of ice for 

hold in the hold, were not always kept on board to keep squid with a significantly higher 

market value. Catches of dab, under quota in the North Sea, are also identified by the large 
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trawlers as having a low market value. This is also the case for sprat considered as having 

no value by the three crews while in other regions it is prized by certain distributors. 

The crew of the large vessel was the only one to report discards due to limiting fishing 

opportunities, but our interviews with regional producer organizations highlight a 

misunderstanding of the seafarers at this level, at least for plaice and haddock. The sailors 

release stingrays following the decision of the producer organization to which the company 

adheres: a limit on the weekly inflows of stingray fixed at 100 kg. 

The last cause of rejection, for poor quality of the products, ultimately concerns only small 

amounts of mackerel on board the three trawlers. Some damaged herring and whiting are 

also released by the large trawler. 

From these results, we have drawn the following conclusions: 

 The main cause of rejection is the size for each of the two categories of vessels, 

either in number of occurrences or in volume, except for herring, horse mackerel, 

some rays and sprat; 

 Some species are rejected because the crews do not consider that their market value 

covers the costs related to their landing (limits the storage of a species with a high 

value, etc.) or is not worth the workload necessary for their sorting, their storage, 

their landing; 

 Discards due to limitations of fishing opportunities are rare. In fact, they concerned 

only stingrays, whereas the seafarers thought that they lacked plaice quota at the 

end of 2014 and haddock quota in the North Sea; 

 Releases of damaged catches are negligible. 

2. A look at strategies to reduce unwanted catches 

"Reducing as much as possible unwanted catches subject to the landing obligation is the 

appropriate solution" for seamen. However, it is clear that we have not managed, under this 

experimental program, to implement practice and develop strategies for reducing unwanted 

catches. This relative failure can be explained by many of the mechanisms detailed below. 

The improvement of the selectivity of fishing gear is not simple for this type of bottom 

trawler that target a great diversity of demersal species, the fishing effort movement to 

areas where the proportions of unwanted catches are less is not always possible, and the 

efforts of the fishing industry to valorise some catches, is insufficient. 

a. Problems related to the improvement of the selectivity of fishing gear 

The EODE program provided fishing masters the opportunity to acquire more selective 

fishing gear to reduce the proportion of unwanted catches while implementing the LO in one 

out of three FO. After reflection, their choice is based on the gears presented above. We 

ranked in order of decreasing importance the criteria taken into account by the fishing 

skippers for their choice of gear: 

1. Minimizing business losses; 
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2. Effectiveness in reducing unwanted catches subject to LO; 

3. Minimization of stresses (effort, safety, etc.) to shooting and hauling; 

4. The ease of installation of the craft on board. 

In a normal situation, that is to say outside the experimental setting, there is a fifth criterion: 

the cost of the investment for the fishing enterprise. 

The job of a seafarer is tough and it can be seen that the work of the crew is often 

considered as an adjustment variable: the fishing masters and the sailors prefer to limit the 

commercial losses even if, for this, they have to handle a larger amount of unwanted 

catches. Therefore, it is not the ratio of commercial losses to the reduction of unwanted 

catches that is taken into consideration by the crews, but rather the two criteria separately. 

The question is whether the skippers would have made the same choice if they had been 

forced to apply the LOD to each FO without receiving any financial compensation. 

Even if the absence of constraints during launching and ease of installation on board are the 

last criteria taken into account, some gear is discarded when these difficulties are considered 

too important. For example, we see that the skippers do not choose fishing gear with semi-

rigid doors because they consider that these devices are not adapted to their winch drums or 

pose increased risks for sailors during shooting and hauling. In practice, several selectivity 

programs have shown that these constraints are not always real. 

As part of the upcoming implementation of the LO, a final criterion that must be taken into 

account is the delivery times of the gear. For conventional fishing gear, such as bottom 

trawls with mesh gauges equal to 90 or 100 mm (used by some French fleets), we record 

delivery times between 46 and 64 days (after receipt of the voucher for agreement by the 

equipment manufacturer). Finally, the meshes of the experimental trawls delivered do not 

always comply with order plans or specifications. 

EODE trawlers under 18 meters: 

Having taken note of the results of the various selectivity programs carried out in the region 

in recent years, the owner of the first small trawler wished to test the 2-meter-long mesh 

cylinder (CMC) device which were analyzed under the SELECFISH program. The fishing 

master also wanted to embark on the design and development of an innovative two-cod end 

selective trawl, based on the principle of the selective trawl used to target the Crotoy gray 

shrimp, called the "Devismes" trawl. 

The design, development and delivery times for the trawl equipped with a CMC and the 

double trawl were 47 and 77 days, respectively. These delays, in addition to the time 

required for the choice of gear, did not allow the experimental trawl to be launched a 

sufficient number of times to make quantitative comparisons with the classic French-style 

bottom trawl.  

Qualitative returns on the classic bottom trawl with CMC 
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As soon as the CMC-equipped trawl was loaded, the skipper estimated that the 86 mm mesh 

would result in too much loss of commercial catches of whiting and red mullet. On the other 

hand, the cod end is sized a little too short to collect all the catches. During the four days of 

sea trials, we list the skipper's remarks: 

 With the exception of red mullet, commercial losses are limited and this confirms the 

results of the SELECFISH study which estimates at 1% the weight of commercial 

losses with this device, compared to a classic trawl [Weiller et al, 2014] ; 

 Only red mullet losses are significant but the escapement takes place at the codend 

and not through the square mesh of the cylinder (mullet escapement confirmed by 

the observer, at the rear of the ship, during the turn); 

 Whiting and horse mackerel are the main unwanted catches under quota; 

 The quantities represented by the amount discarded vary from one FO to another 

(sometimes as much as with the sometimes as much as with the classic trawl, 

sometimes much less); 

 It seems that the effectiveness of the device to reduce catches of small horse 

mackerel is much lower when the ship works against the current which, under the 

action of the tide, rushes into the Strait of Calais. Against the current, the cylinder is 

apparently not tight and small individuals do not escape, according to the captain of 

the ship. 

The overall finding is therefore rather positive because the red mullet losses are attributable 

to the size of the meshing of the bottom of the trawl provided. In an objective of 

improvement, the skipper advised to continue the tests with this type of gear (in meshes of 

80-82 mm). 

Qualitative returns on the EODE two-cod end selective trawl: 

A trip was planned at the end of September 2015, for the sole purpose of testing this double 

trawl since its workshop design lasted several months. This trawl is designed to replace the 

GOV trawl and reduce the unwanted catch while limiting losses of mackerel and red mullet in 

the 3 nautical mile zone. The bottom panel (mesh 43 mm), was supposed to collect the 

small individuals of these two species which represent a very important part of the turnover 

of the fleet during the summer. 

We note that the effectiveness of this trawl varies considerably depending on the position of 

the floats on the top panel (mesh 80 mm). Even when the floats seem well placed, the lower 

cod end catches few mullet. The development of this type of gear requires more tests at sea, 

and calibrations in a test basin. If the timing of the experimental phase had allowed, the 

tests should have taken place at the beginning of the summer season (May-June), when red 

mullet catches are abundant. The demand of the fishing masters to continue the 

development of such a fishing gear is real, given the proportion of discards recorded in the 3 

nautical mile zone. A project with fisheries technology experts would certainly help fishermen 

to improve the performance of the gear. 

EODE trawler over 18 meters: 
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As with the 12-meter trawlers, the gear tests carried out aboard the 23-meter trawler were 

not numerous enough to give quantitative and significant results. 

Classic bottom trawl mesh 90 mm: 

At the beginning of the tests, the captain of the ship expected a lot of the cod end/extension 

mesh of 90 mm because this mesh represents for him a good compromise between 

commercial losses and gains in selectivity. The fishing season when whiting is targeted in the 

North Sea is considered the most favourable period for its use. On the other hand, this mesh 

size would probably not be suitable for the squid and mackerel seasons: two species which 

are likely to pass through the 90 mm mesh. 

After a few FO with this fishing gear, the crew was disappointed: the gains in selectivity did 

not seem very high. The portion sold was significantly reduced according to the fishers: 

especially commercial catches of whiting, between 27 and 30 cm (most individuals at this 

season). 

Classic bottom trawl mesh 100 mm: 

The goal of the fishing master was to use this mesh in the cod season: between November 

and January. Given the time of ordering and manufacturing, only a few FO were carried out; 

and not enough to give representative results. The skipper seemed disappointed by the 

trials: the proportion of small cod caught was not reduced as much as expected and 

commercial losses would be significant. The crew agreed that the tests must be repeated 

between November and January. 

Classic bottom trawl with T90 mesh bottom (88 mm gauge): 

This trawl had an extension and a bottom panel made of 88 mm mesh turned 90 degrees. 

After rotation, the length of the T90 mesh was perpendicular to the direction of traction (the 

"T direction", in opposition to "N direction"): meshes do not stretch when the trawl is towed 

by the ship. The fishing captain wants to test this type of mesh in the Channel and the North 

Sea whereas it is more commonly used in the Baltic and Celtic Sea fisheries. The results 

were mixed and did not allow any certain conclusion. The sailors believe that the commercial 

loss was important. Again, we did not record catches of whiting 27 to 30 cm, although they 

usually make up a large part of the sales of this species. 

GOV trawl with 70mm bottom mesh 

Squid and herring were expected to be two complementary species in the period November 

to December: squid were fished during the day with a typical bottom trawl, and herring were 

caught at night with a large mesh trawl 32-54 mm. In 2014, the year was particularly good 

for the squid season, one of the species best valued by fishing companies. Usually caught 

during the day, squid were caught in large quantities during the night. As a result, the 

vessel, like the rest of the fleet, exclusively targeted squid during this period and the gear 

was not used during the experimental trips. 

b. Voluntary avoidance of "sensitive areas"? 
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According to the owner of the large trawler, the avoidance of areas where the proportions 

rejected are important, has been their practice for many years, confirmed by other crew 

members. The skipper explained, for example, that he immediately changes zones as soon 

as small commercial catches and small whiting are abundant in the North Sea. The crew 

members seem not to know what more they could do at this level, they believe more in the 

development of more selective fishing gear that would cause little or no loss of business.  

For the smaller trawlers this is clearly not the case: the results in Table 2 are unequivocal. In 

fact, for the 30 FO sampled in the 3 nautical mile zone, the average proportion of unwanted 

catches under Community quotas reached 68.7% of the total catch. 

According to fishing patterns of small trawlers, a very large part of the turnover of their fleet 

depends on the catches that are carried out under specific authorization in this area. It is 

also the only zone (with the Equemer zone) which presents an area sheltered from storms 

coming from the East, without this fishing zone they estimate at least 20% net loss of 

turnover. As part of the EODE program, we used the Valpena tool developed by the LETG 

Géolittomer laboratory (CNRS and University of Nantes) in collaboration with the Pays de la 

Loire Fisheries Committees, Brittany, Nord-Pas de Calais-Picardie, Normandy and PACA, to 

estimate the dependence of the trawl fleet under 18m in this area during the summer 

period. From the data from 2013, we have isolated survey results from the 13 trawlers of 

this size category who regularly frequent this area. The 3-nautical-mile band was gridded by 

VALPENA (each cell is 3 nautical miles square). Figure 11 shows the spatial dependence 

(SDI) and intensity (IDI) indices for this zone: they are respectively equal to 23.2 and 19.3% 

for the period from June to September 2013. The map of Intensity index (II) reports, for 

each cell, the proportion of the 13 surveyed vessels that worked there during the four 

months considered. Approximately two thirds of the cells with the highest IIs are in the 3 

nautical mile band. 
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Figure 11: Map showing Intensity Indices (II) of 13 trawlers under 18 meters over the period June-
September 2013 (Source: CRPMEM NPdC-P and Gis Valpena). 

Small-scale artisanal trawlers are therefore highly dependent on the 3 nautical mile zone. 

Given the calculated dependency ratios, we understand why this strategy of reducing 

unwanted catches could not be implemented in the experimental program. Finally, it should 

be added that the transfer of fishing effort to other fishing areas where the rejection rates 

would be lower is not always possible, especially for small vessels. These postponements can 

significantly alter the distribution of fishing pressure, which is not always desirable from an 

environmental point of view. 

GENERAL CONCLUSION FROM THE FRENCH STUDY 

The Landing Obligation (LO), the flagship measure of the December 2013 CFP reform, has 

long been described by the profession as a "zero discard" measure ("discard ban"). Although 

inaccurate, because the obligation actually applies only to species under Community quotas, 

this name has nevertheless made its way into the public view because it reflects the radical 

turning point imposed by the new regulations.  

The proportions of unwanted quota catches, observed during the EODE trips, agree with the 

orders of magnitude of the literature. Depending on the metiers practiced and the fishing 

seasons, the share of catches that will soon be returned to shore is more or less consistent. 

In view of the results presented in this report, the coastal fisheries which concentrate the 

activity of small trawler fleets seem to be more concerned by the problem ... because it is a 

problem! The experiments of the LO in real conditions shows how difficult it is, especially for 

multispecies fleets, to perfect their fishing strategies in order to no longer catch unwanted 

catches under quota. These catches are basically inherent to certain fishing metiers, both 
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artisanal and industrial, so that in the medium term some of them seem inevitable. In the 

long run, however, the development and refinement of new fishing strategies that generate 

less unwanted catches is possible, but these processes are slow and relatively expensive. 

In fact, this "zero quota rejections" target, set by the new CFP, will soon lead, for several 

years, to a significant increase in the quantities to be processed on board vessels, since the 

quantities of unwanted catches can regularly represent several tonnes by trip. New 

construction must now incorporate the "unwanted catches issue" but existing vessels and 

equipment will not be able to adapt as easily. In spite of the efforts of the organisations at 

this level, it will be necessary to sort, weigh, stow, and disembark these additional catches. 

The impact of the LO on working conditions crystallizes the biggest concern of fishermen. 

Given the current weekly rhythms aboard fishing vessels, it is difficult to imagine that the 

increase in fatigue will not be accompanied by a deterioration in the health of seafarers and 

an increase in the risks of fishing security. In addition, crews do not intend to work more to 

earn less. Yet the costs of landing unwanted catches and the necessary investments will 

certainly penalize the profitability of fishing enterprises. 

The "Land side" tests have made it possible to define concretely and in detail the 

requirements that arise from the landing of unwanted catches and their treatment along 

several recovery channels. Providing a pre-transformation structure, as described in this 

study (for the particular case of Boulogne sur Mer), is a solution to ensure an outlet for these 

catches. Nevertheless, the amount of investments listed is very high and cannot be borne by 

companies. In ports, planning for the proper sizing of these structures will be crucial, but 

probably easier. To date, the regulatory texts are a source of confusion because they do not 

indicate precisely the authorized markets. Without details at this level, it is difficult to find 

viable economic models. Maintaining financial equilibrium, this type of structure, certainly 

pooled, could create jobs, preserve fishing fleets and local know-how. 

If the material efficiencies observed for different processes are correct, the processing 

capacities suggest that the need for manpower will be very important. Consideration of the 

valuation of these catches will therefore involve mechanization, at least partially. However, 

the estimated sales prices of the processed products reached are not very promising, while 

industrialists and fishermen are respectively expecting a return on investment and a 

compensation for the extra work. 

From upstream to downstream, each link in the fishing industry cannot bear the weight of 

this Community decision alone. The urgency of the situation requires, on the one hand, that 

policy makers relax, or at least clarify, regulations. On the other hand, create the right 

incentives for marine fisheries to be more selective and comply with the letter of a regulation 

that is both simpler and more flexible. Finally, seafood processors must be able to make the 

best use of these unwanted catches. 

More than ever, the fight against the depletion of marine resources and the fight against 

food waste are major social issues that cannot be ignored. In France, according to a study of 

INSEE33 published in 2011, nearly 8 million people would live below the poverty line. In this 

dual context, it is not conceivable to accept that such food resources are "discarded". It is 
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not a question of burying this reform of the CFP, but rather of making this constraint an 

asset, by accepting in particular that these catches can be valorised for the human 

consumption and to compensate, temporarily, investments and additional costs. 
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Chapter 4. Manual of selective fishing gears and review 

of industry-led selective fishing gear development 

In order to increase awareness of existing solutions DiscardLess has produced (i) a manual 

of existing and new selective fishing gears, (ii) a catalogue of factsheets of catch comparison 

and selectivity trials and (iii) carried out a review of collaborative science-industry 

partnerships and of how selective fishing gears have been successfully taken up by the 

industry.  

These results are gathered in this Deliverable D3.1, as three independent annexes.  

The manual (Appendix 1) describes the different stages of the fish capture process: from 

when fish first become aware of the gear and their interaction with the doors and the sand 

cloud; their interaction with the sweeps; their behaviour and reactions ahead of and in the 

mouth of the gear; to how they pass through the gear and to their arrival in the codend. It 

also highlights how different parts of the gear may influence selection and identifies possible 

design changes which can alter the selectivity of the gear. The intention is to make 

fishermen, net makers and fisheries managers more aware of the possible modifications that 

can be made to their gears so that they can design and develop gears with a selective 

performance suitable for their particular fishery.  

We have also assembled a catalogue of fact sheets (Appendix 2) which provides brief 

descriptions of many of the catch comparison and selectivity trials that have taken place in 

the North Atlantic and adjacent seas, and in the Mediterranean. A workshop on preparing 

the fact sheets was held at DTU – Aqua Copenhagen in June 2016 and including participants 

from institutes not directly involved in DiscardLess. The aim of the catalogue is to again 

highlight the potential gear modifications that can be made and to provide an indication of 

their likely effect. It is important to bring together this type of information and to 

disseminate it as broadly as possible. Not only will the preferred selective performance differ 

at a fishery by fishery level, it may also vary at a vessel by vessel level, as individual 

fishermen may wish to tailor their gears to the specific catch and quota restrictions they may 

face and/or to optimise their response to the prevailing market forces. Special care has been 

given to making the display of the catalogue attractive and intuitive, and to making it easy to 

use both as paper format and as an online tool. At present more than 50 of such factsheets 

are already available in pdf (Annex 2) and are being converted to html format that will be 

accessible from the project website. Furthermore, the catalogue of factsheets is by no means 

exhaustive, indeed, it is just a starting point that needs to be added to and built upon. An 

example of such factsheet is displayed below.  
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 In the review of industry-led initiatives (Appendix 3), we examine different collaborative 

approaches to fishing gear development which have been established around the world, and 

highlight the salient features which have led to the success and failure of such collaborative 

approaches when it comes to fishing gear development. There are numerous examples 

where collaborative science-industry partnerships, which provide a bottom-up approach to 

trawl gear development, have had better success in implementing selective gears as 

opposed to a top-down approach where selective gears are enforced into legislation. Such 

collaborations create a sense of ownership and control over the gears developed and often 

result in a range of technical solutions which all achieve the same objective. In contrast, 

when new more selective gears are introduced into legislation in a top-down approach, the 

selective performance of these gears is frequently negated. 

These three appendixes are delivered together as part of D3.1, but they will then be 

published and disseminated as independent studies afterwards. The fact sheets and manual 

are available on http://www.discardless.eu/selectivity_manual 

A proposed framework for industry-led initiatives on gear development in the 

context of the Landing Obligation 

Based on the initiatives covered herein, a framework for industry-led initiatives for fishing 

gear development was established in Denmark, and incorporated into a new project (Fast-

device
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Trial details

Device details

Catch

comparison

Summary

Contact
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Track; www.fast-track.dk). The framework developed considers incentive structures, 

involvement of stakeholders, as well as the documentation of a gear’s performance.  

   

The projects overall aim has been to increase the flexibility and ownership over the gears 

used while ensuring an effective introduction of the new EU Common Fisheries Policy and 

the landing obligation. To achieve this, the project aims to facilitate a more bottom-up 

approach to gear development where the industry is responsible for identifying gear related 

problems, and if possible coming up with the ideas they feel applicable for their fishery. 

Additionally, the project aims to give fishermen the responsibility of testing the gear and 

collecting the data. The final objective of the project was to speed up the testing process 

and increase the diversity of gears being tested.  

The project is divided into an industry-led test and development phase, and a scientific 

documentation phase. The industry-led testing phase provides the possibility for fishermen 

to not only test an idea they find applicable to their fishery, but also allows for a 

development period where issues relating to the gear’s performance can be ironed out 

iteratively. This iterative development phase is something which is often missing in scientific 

trials due to their cost and limited duration. Finally, solutions that show potential under the 

industry-led testing phase are required to go through a scientific evaluation of their effects. 

The purpose of a scientific documentation describing a gear’s overall effect is to ensure a 

certain quality which will be acceptable to, for example the EU’s Scientific, Technical and 

Economic Committee for Fisheries (STECF) or similar bodies in relation to the inclusion of the 

gear in technical regulations. 

The project relies greatly on collaboration with fishing industry representatives (The Danish 

Fishermen’s Association) and fisheries managers. Participation from the fishermen’s 

association focuses on identifying the best ideas (an initial selection process) before the 

more promising ideas are put forward to a steering committee for formal appraisal. The 

involvement of fisheries managers in the project is through consultation concerning the 

potential avenues and obstacles when trying to “fast-track” gear modifications through the 

legislative framework.  

Participation by the industry is incentivised in several ways. Firstly, the gear solutions 

proposed by the industry are put forward to a steering committee consisting of scientists, 

managers and industry representatives who evaluate the applicability of the idea. Ideas 

which are believed to contribute to resolving the issue and, with sufficient documentation are 

expected to be implemented into the technical legislation, are then put forward to an 

industry-led test where the development of the gear is paid for through the project. 

Secondly, the gears which achieve their objective in the industry-led testing phase proceed 

to a scientific test where the performance of the gear is document more thoroughly. Under 

the scientific test, the vessel is hired for the duration of the trial and landings are counted 

against scientific quota. Thirdly, while not directly compensated through monetary 

incentives, the project provides the possibility for fishermen to develop and test gears which 

would otherwise be considered illegal. Allowing them the possibility to develop, test and, if 
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successful, use a gear which suits their fishery better that those currently prescribed in 

legislation. 

The expected effects of the project are 1) the establishment of a permanent platform 

comprised of stakeholders (fishermen, net makers, industry representatives, managers and 

scientists) which can facilitate the development of ideas and solutions originating from the 

industry, 2) that the industry becomes more proactive in the development and testing of 

solutions for the effective implementation of the landing obligation, 3) that the close 

cooperation between industry and researchers leads to greater ownership of the solutions 

developed, and 4) the speed with which innovative solutions are developed, tested and 

approved is reduced, and that several different developments can occur in parallel. 

    

 


