Annex IV
De minimis request for gadoids (cod, haddock, whiting) for vessels using bottom trawls (OTB, OTT) >80mm in the Celtic Sea and the Channel (ICES 7b-c, e-k).
The request for an exemption for de minimis is based on article 15.c.i), due to difficulties to further increase selectivity in this mixed fishery, and on article 15.c.ii), due to disproportionate costs a total application of the landing obligation would cause in this fishery. The fleet is particularly vulnerable for the risk of commercial catch losses an improvement in selectivity would cause. 
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Motive
Vessels having a mixed activity catch simultaneously a diversity of species during the same fishing operation. They are depending financially on several species (whiting, haddock, cod, anglerfishes, megrims, cephalopods), which are often spatially and temporally related. Thus, even if preliminary results of selectivity programs are encouraging (CELCELCT, Catchpole et al.), it is very difficult to improve selectivity without causing significant commercial losses.
This difficulty is even truer regarding the differences of those species morphology. Moreover, even with all scientists’ efforts on developing mixed species models, it is for now unreal to find the appropriate balance between fishing opportunity taking into account technical and biological interactions. That is why, besides the description of choke species issues linked to this activity (mixed fisheries), it is highly necessary to establish suitable solutions.
This specificity of mixed demersal fisheries justifies this exemption request due to this difficulty to improve the selectivity. Several results can attest of commercial catch losses link to selective gear tested until now on mixed gadoids fishery in the Channel (SELECCAB, SELECMER…). For example, the SELECMER program reveals commercial losses between 30% and 36% (pages 49, 54, 59) with the use of different selective devices aiming to reduce cod and small whiting catches (selective grid, eliminator trawl, square mesh, …).
Moreover, there are situations where TAC cannot be entirely consumed without overconsuming the TAC of another stock exploited simultaneously (ICES mixed fisheries advice). This situation is even more exacerbated for fisheries bycatching small stock species, with low productivity and for which TACs are very low and rapidly consumed. It is the case in mixed demersal fisheries.
In addition to those situations of choke species, landing application enforcement may generate disproportionate cost due to hold overloading and increase the sorting time by the crew. Those arguments justify this de minimis request also for disproportionate costs. Several studies demonstrate those aspects: EODE program (Balazuc et al. 2016), discard study Cobrenord (OP Corbenord, 2015), Discard study OPN (Filippi, 2015), Catchpole (Catchpole et al, 2014). In combining those results on trawlers operating in the Channel and the Celtic Sea, we can emphasize that:
· Choke situation with a total landing obligation situation would cause a diminution of approximately 86% of fishing of bottom trawlers in the Channel and the Celtic Sea, with potential fishery closure in March (COBRENORD, 2015). 
· The increase of variable costs due to treatment of unwanted catches cause a negative profitability for their exploitation, particularly for small size vessel (<12m) (Catchpole, page 32) ;
· In bottom trawler case in the Channel, total landing obligation enforcement would cause a workable time increase on board of 32% to 68% depending on vessel size (EODE, 2016). Besides, 20% of fishing trip could be concerned by hold overloading issues (EODE, 2016) and cause an increase of travel time of 9% to the detriment of fishing time (COBRENORD, 2015). 
This de minimis request aims at giving some flexibility needed for fishermen, exercising bottom trawler metier, to implement the landing obligation. 
This request could be modified depending on needs identified for 2020.
Regarding the justification below, member states propose the following exemption: “On the basis of scientific evidence and rationale provided in Annex ? the NWW group recommends that by way of derogation from Article 15(1) of Regulation (EU) No 1380/2013, the following quantities may be discarded: for cod, haddock, whiting combined, up to a maximum of 7 % in 2019 and 2020, up to a maximum of 6 % in 2021 and 2022, and up to a maximum of 5% from 2023 of the total annual catches of those species by vessels using bottom trawls of more than 80 mm (OTB, OTT) in ICES divisions 7 b-c, e-k.
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- Haddock 7b-k: ICES advises that when the MSY approach is applied, catches in 2018 should be no more than 8 358 tonnes. . If discard rates do not change from the long-term average, this implies landings of no more than 5911 tonnes. The spawning-stock biomass (SSB) peaked in 2011 as the very strong 2009-year class matured; this was followed by three years of below-average recruitment which led to a rapid decline in SSB after 2011. Recruitment in 2013 was above average and in 2018 above MSY Btrigger. Fishing mortality (F) has been above FMSY for the entire time-series.
- Whiting -7e-k: ICES advises that when the MSY approach is applied, catches in 2018 should be no more than 19 429 tonnes. The SSB shows an increasing trend from 2008 and remains above MSY Btrigger; Fishing mortality declined from 2007 to 2012, then increase but still below FMSY. Recruitment between 2010 and 2012 was below average, whereas the 2013-year class is estimated to be the second highest in the series.
- Cod 7e-k: ICES advises that when the MSY approach is applied, catches in 2018 should be no more than 3428 tonnes. If discard rates do not change from the average of the last 3 years (2014–2016), this implies landings of no more than 3076 tonnes. Recruitment has been highly variable over time with occasional very high recruitment. The 2011 and 2012 year classes are estimated well below the average of the time-series, but the 2013-year class is above average. Spawning-stock biomass (SSB) is close to Blim in 2014 and 2015. Fishing mortality (F) has declined since 2005 and fluctuated in recent years. Fishing mortality remains above FMSY.
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The NWW Discard Atlas (Catchpole and Ribeiro Santos, 2014) reports that "the TR1 fishery is the predominant fishery in the Celtic Sea (including 7e, excluding 7d), with the highest fishing effort, accounting for 23% of the total effort (STECF 2013). It has a widespread distribution in the whole area, but most of the effort is exerted in ICES VII e, g and h (Fig 1). The countries that contributed with most effort were France, Spain, Ireland and England. The TR1 fishery is characterized to be a mixed fishery, mainly targeting ‘gadoid’ species, such as haddock (Melanogrammus aeglefinus), cod (Gadus morhua) and whiting (Merlangus merlangus) as well as anglerfishes and megrims. There is an important TR1 mixed fishery in ICES 7j-k, mainly operated by Irish and Spanish vessels and targeting anglerfishes (Lophius spp), megrims (Lepidorhombus whiffiagonis), hake (Merluccius merluccius), haddock and whiting."
The fishing operations occur in depth ranging from 80 to 250 m. They last between 2 and 4 hours. Fishing trips duration depends on the seasons and on the weather forecast, from 4 to 15 days (~13 days in average for French vessels, 4-9 days for Irish vessels). 
The French vessels that would be concerned are mainly bottom otter trawlers. In 2016, 132 vessels of more than 18m were having this activity in Celtic Sea and Western channel (Cornou et al. 2017). 
In 2016, around 127 Irish vessels greater than 12m in length were recorded a using TR1 gear in the Celtic Sea. These vessels either targeted ‘gadoid’ species, such as haddock cod (Gadus morhua) and whiting or more mixed fisheries in ICES VIIj-k, targeting anglerfish, megrim, hake, haddock and whiting.

Characteristics of the TR2 fishery and its activity
The trawlers with a codend mesh size range 80-100mm is the fishery with second highest effort in Celtic Sea, accounting for 18% of the total effort. It is less widespread than the TR1, and the main 13 fishing areas are localized in ICES 7e, close to the English and French shores and in 7g, close to the Irish shore. The TR2 fishery in the Celtic Sea is mainly characterized by: 1) fishery for Norway lobster (termed ‘Nephrops’) operated mainly by Irish trawlers. There are significant Nephrops fisheries in the Smalls, Labidie and Porcupine bank that are not shown in the effort maps; 2) mixed fishery targeting anglerfish, gadoid species and non-quota species (cuttlefish and squid), taking place in VIIe close to the English and French shore; 3) Spanish-mixed fishery (otter trawl with codend mesh size 70-99mm) targeting flatfish, principally megrims and anglerfish, with hake as one of the main by-catches. Effort is distributed on shallow waters of Grand Sole and Porcupine Bank fishing mainly in Division 7j. According with the STECF data (2013), most of the TR2 effort is mainly operated by English and French vessels, however most of the Spanish effort in the Celtic Sea are TR2 and is likely to be underestimated due to a lack of data. 
Overall 138 Irish vessels were involved in these fisheries in the Celtic Sea in 2016. Of these, 73 vessels targeted Nephrops, with the remaining 65 vessels targeting mixed finfish including haddock, whiting, cod, Nephrops, megrim, hake and anglerfish. These latter vessels catch a broad range of species and the relative contribution each species makes at an individual vessel level is highly variable. Whiting, haddock and a lesser extent cod are important components of the landings from both of these fleets making up approximately 36% of the total landings by volume of quota species. Most landings come from ICES divisions 7f, g and j. 
The French vessels that would be concerned are mainly bottom otter trawlers. In 2016, 152 vessels were having this activity, mainly in the Western channel (Cornou et al. 2017).
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When they are targeting gadoids and anglerfishes, bottom trawlers are catching a group of varied species, which several are under TAC management: rays, plaice, horse-mackerel, boarfishes etc. Therefore, those species are potential choke species for those vessels (Fig. 1).
Based on STECF database (2013-2016) we tried to establish a catch and discard profile for those vessels.
It is important to notice that data used are not always representative, thus an extreme care on the interpretation and use of the estimates presented below is needed. The non representativness of discard data in general and the mixed character of this fishery makes hard to establish a profile discard and to estimates which quantity of every species could be discarded under the use of a de minimis as presented here. Nevertheless, it gives us a general idea based on the best data available for now (STECF data). It is also important to notice that discards and catches may highly vary from a year to another.
Based on the estimates, catches of gadoids (whiting, haddock, cod) represent approximately 28.5% of overall catches (based only on TAC species catch) (Fig 1; Annex 2).
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Figure 1: catch composition of TAC species in weight for bottom trawlers with a mesh size superior to 100mm in Celtic sea and Western Channel (STECF data base - average 2013-2016)

Discards represent approximately 27% of the total catches (average 2013-2016). This is consistent with French data observer program which indicates an overall discard rate for this fishery of 32% in 2014 (Cornou et al., 2017). 
Species discarded are mainly haddock, hake, whiting, megrims (Fig 2). For those species, causes of discards are limited quota, size, or non-market possibility for small size. Other species without commercial value (horse mackerel) are also discarded. According to STECF data, haddock, whiting and cod discards of vessels using TR1 gear in the Celtic Sea and Western Channel represent 38% of the total volume of TAC species discards (Figure 2).
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Figure 2: Discard composition of TAC species for bottom trawlers with a mesh size superior to 100mm in Celtic sea and Western Channel (STECF data base - average 2013-2016)
Composition of catches, landings and discards – TR2
Many of the TR2 vessels target a range of species as shown in Figure 3. Depending on the fleet involved some or all of these are potential choke. For instance for the Irish fleet haddock, cod and sole are the most likely to become choke species for the TR2 fleet. However, other species such as hake, anglerfish, plaice and skates and rays are other potential choke species  
Based on STECF database (2013-2016) a catch and discard profile for those vessels has been established for TR2 vessels. The same limitations with the data as described above apply for the TR2 catch data.
Based on the estimates, catches of gadoids (whiting, haddock, cod) represent approximately 20% of overall catches (based only on TAC species catch) (Fig 3; Annex D).

Figure 3: catch composition of TAC species in weight for bottom trawlers with a mesh size less than 100mm in Celtic sea and Western Channel (STECF data base - average 2013-2016)

The main species discarded are nephrops, whiting, hake and horse-mackerel (Fig 4). For those species, causes of discards are limited quota, size, or low market value. Other species without commercial value (forkbeard and mackerel) are also discarded. According to STECF data, haddock, whiting and cod discards of vessels using TR2 gear in the Celtic Sea and Western Channel represent 13% of the total volume of TAC species discards (Figure 4).
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Figure 4: Discard composition of TAC species for bottom trawlers with a mesh size less than 100mm in Celtic sea and Western Channel (STECF data base - average 2013-2016)

Additional technical measures were introduced through Commission Implementing Regulation (EU) 2015/741 into the TR2 fishery in 2015. This Regulation sets out specific technical measures for most of ICES divisions 7f, 7g and the part of 7j that lies north of latitude 50° N and east of 11°W. Article 2 requires all vessels fishing in this area to use a square mesh panel of at least 120mm except vessels targeting whiting. Vessels whose catch in any fishing trip in the area east of 8° west of the Celtic Sea comprises at least 55 % whiting can use a square-meshed panel of at least 100 mm. It is too early to assess actual impacts of these technical measures on whiting and associated stocks given they were only introduced in the second half of 2015. Indications from ICES are that discarding of whiting remains high and therefore it is important that the de minimis exemption for TR2 vessels would remain in place to allow vessels time to adapt their practices to the CFP objectives: for example, to allow fishermen consider further gear modifications to improve selectivity (e.g. T90 codends or larger mesh square mesh panels). For example, Ireland is continuing to look at such options (Browne et al., 2016; Cosgrove et al. 2016 and Tyndall et al., 2017). France is also running programs on selectivity (CELSELECT, REJEMCELECT…). 
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Based on STECF data (average 2013-2016, see annexe 2), we established a discard profile in order to estimate maximum volumes of species that would be theoretically discarded under a de minimis as presented in this case. All precautions shall be taken in interpreting and using those estimates as discards can vary significantly from a year to another due to the aleatory specify of fishery activity. Moreover, data used are not always representative. Nevertheless, estimates present hereafter can give a general idea of maximum volume discard estimates.
Those data present an average of catch and discard data for 2013, 2014, 2015 and 2016 (STECF data base). 
Based on Annex II (STECF data base), mixed demersal vessels in Celtic Sea and Western Channel caught 70432.2 tonnes of TAC species (average 2013-2016) of which 20057.6 tonnes were whiting, cod and haddock catches. Thus, a de minimis of 7% would represent theoretically a maximum volume of discards of 1404 tonnes (for all European vessels using TR1 gear in Celtic sea and Western Channel). Over those 1404 tonnes, and according to the profile of discard established on those STECF data, discards of each species would represent (see annex 3):
- Whiting: 33% of the total gadoids discard volume (cod, whiting, and haddock)
- Haddock: 61.5% of the total gadoids discard volume (cod, whiting, and haddock)
- Cod: 5.1% of the total gadoids discard volume (cod, whiting, and haddock)

Discard Volume – TR2
Annex III provides equivalent data for TR2 vessels operating in the Celtic Sea. Based on annex E, TR2 mixed demersal vessels in Celtic Sea and Western Channel caught 61378.89 tonnes of TAC species (average 2013-2016) of which 12 383 tonnes were whiting, cod and haddock catches. Thus, a de minimis of 7% would represent theoretically a maximum volume of discards of 867 tonnes (for all European vessels using TR2 gear in Celtic sea and Western Channel). Discards of each species would represent (see Annex III):
- Whiting: 53% of the total gadoids discard volume (cod, whiting, and haddock)
- Haddock: 43% of the total gadoids discard volume (cod, whiting, and haddock)
- Cod: 3.64% of the total gadoids discard volume (cod, whiting, and haddock)
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Safeguards
This de minimis would respond partly in how to implement landing obligation in specific fisheries where it is difficult in a 2019 scenario to implement it. Also this de minimis has its limits and its risks. It is true that the combination of several species can represent a high volume of possible discards. Nevertheless, it will never be more than 7% of the catches concerned. 
As said before, volume and composition of catches can be unpredictable and vary from a year to another. It is also important to emphasize that, because of the mixed character of the fisheries it is highly unlikely that only one species would be discarded. This is all the point of a combined de minimis: giving some flexibility needed for fisherman to face the variability of by-catch stocks abundance. 
Nevertheless, in order to limit the risk of discarding only one species and because discard rate can be significantly different from a species to another it is propose to put in place safeguard.
Here after is a proposition of safeguards that need to be evaluated and discussed:
According to the discard profile of the fishery (see annex II), a margin of 25% shall apply. This margin would allow the flexibility needed to face the variability of catches and discards. On the overall discard volume permitted by this exemption, only the proportion calculated (+25%) could be discarded on the overall discards. In that case, and taking all precaution in using those data, this would allow fishermen to discard:
For the TR1 fleets this would equate to: (see annexe II)
- Whiting: a maximum of 41.67% of the total gadoids discards volume (cod, whiting, haddock). This 41.67 % represents 585 tonnes over the 1 404 tonnes of discard allowed by a 7% de minimis. If 585 t of whiting is discarded, then, 819 t will remain to cover the discards of haddock and cod. 
- Haddock: a maximum of 76.92% of the total gadoids discards volume (cod, whiting, haddock). This 76.92% represents 1 080 tonnes over the 1 404 tonnes of discard allowed by a 7% de minimis. If 1 080 t of haddock is discarded, then, 324 t will remain to cover the discards of whiting and cod. 
- Cod: a maximum of 6.41% of the total gadoids discards volume (cod, whiting, haddock). This 6.41% represents 90 tonnes over the 1 404 tonnes of discard allowed by a 7% de minimis. If 90 t of cod is discarded, then, 1 314 t will remain to cover the discards of whiting and haddock. 

For the TR2 fleets this would equate to: (see annexe III)
- Whiting: a maximum of 66% of the total gadoids discards volume (cod, whiting, haddock). This 66% represents 460 tonnes over the 867 tonnes of discard allowed by a 7% de minimis. If 460 t of whiting is discarded, then, 407 t will remain to cover the discards of haddock and cod.
- Haddock: a maximum of 54.1% of the total gadoids discards volume (cod, whiting, haddock). This 54.1% represents 375 tonnes over the 867 tonnes of discard allowed by a 7% de minimis. If 375 t of haddock is discarded, then, 492 t will remain to cover the discards of whiting and cod.
- Cod: a maximum of 4.5% of the total gadoids discards volume (cod, whiting, haddock). This 4.5% represents 31.6 tonnes over the 867 tonnes of discard allowed by a 7% de minimis. If 31.6 t of cod is discarded, then, 835.4 t will remain to cover the discards of whiting and haddock.

Those safeguards should be revised if necessary and according to discard profile that can evolve over the years.
Only for informative purpose, theoretical volumes of discards are presented in Annex 3.


Impact on top up calculation

In light of the impact of discards under de minimis on the size of fishing opportunities there is a need to clearly identify the part of the fleet taking advantage of a de minimis exemption and the discards it accounts for, in particular in the case of combined de minimis exemptions.
Recording of gear codes would facilitate the registration of overall catch volumes as well as the volume of discards of the various species concerned.
Furthermore, for combined de minimis exemptions, as in this case, the quantity representing the x[7-6-5]% needs to be divided among the exempted species as shown in the last column of Annex IIb & IIIb [cf. infra]; column representing the respective maximum estimated discards volumes (per stock) in the fishery (TR1 or TR2) concerned, +25% safeguard included. Such volumes are the ones to be deducted from the quota uplift for each stock, in order to express the fishing opportunities in ‘real TAC’ (and not TA-C understood as TA-Landings).
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Additional information
[bookmark: _Toc480548457]ANNEX I - REJEMCELEC project
REJEMCELEC : Project presentation
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Réduction des rEJEts en Manche et mer Celtique par la sELECtivité des engins de pêche (Discards reduction in Western Channel and Celtic sea by increasing gear selectivity)
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In order to mitigate the negative impacts landing obligation will have on their fisheries, the PO COBRENORD and OPBN set up the REJEMCELEC project. The main goal is to find combinations of selective devices that suit the selectivity issues identified in their trawler fisheries. This need comes from a lack of selectivity studies on those fisheries, especially bottom trawl targeting gadoids in western channel and semi-pelagic trawl targeting mackerel.

To achieve this objective, the following methodology will be used:
1. Identify the selectivity issues to address with quantitative data and qualitative interview with fishermen. A problem to solve could be to let escape little gadoids and to keep squid in VIIf area during autumn;
1. For each case, define and construct a customized selective device ;
1. Compare the selective trawl with a normal trawl by collecting data during at-sea trials;
1. Assess each device according to three criteria: unwanted catch escapement, commercial losses and, in a qualitative way, the practical aspect of the new gear.

Devices will be based on existing technology such as T90, square mesh panel, etc. Nerveless, some innovations could be tested :
· Use of red net pieces for selective devices. Some studies show that red color may not be seen by fish and so they would try to escape in priority by this “opening”; 
· Use of T90 only in the extension rather than in the cod end in order to keep squid. In fact, it seems that squid has a straight escapement behavior and goes quickly to the cod end;
· Eight faces extension and cod end to improve filtration and guide squids to the cod end. Based on fish behavior assumptions, we are expecting the unwanted fish to escape through a selective device put on the back of the extension (ex: square meshes).

The study results will be communicated through information letters and two meetings with partners and media.



Starting date
01/12/2015
Duration
2 years






















Pour plus d'info : http://www.cobrenord.com/2016/12/06/projet-rejemcelec-avancee-et-travaux-en-cours/
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[bookmark: _Toc480548458]ANNEX II - a) Catch, landing and discard of TR1 fleet in Celtic sea and Western channel 
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[bookmark: _Toc480548459]ANNEX II - b) Specifying de minimis for 2019 of TR1 fleet in the Celtic Sea
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Vessels belonging to a fishery have overall the same activity over the years, therefore, the discard's volume of this fishery can vary a little from one year to another. On the other hand, because of the mixed character of the fisheries, it is possible that the average discard composition slightly vary. It can be estimated that the discard share of a species can range from 25% around the average. Hence, a safeguard of 25% shall apply [green box].
Also, it has to be said that, if for one species included in the de minimis, its discard share is raised by 25%, then the discard share of the two other species will be reduce, the sum must be equal to 100%. 
For example, if whiting, instead of representing 33% of the discard share, represents 41.67% (increase of the average by 25%), then the total discard shares of cod and haddock combined will have to be of 100-41.67 = 58.33%, and cod will represent less than 5.1% of the overall discard or/and haddock less than 61.5% (see the blue column: estimated discard share composition).
The values recorded in the column named "maximum discard share" represent the maximum share a species can stand for in the discard composition: but all of them cannot be reach at the same time.  
ANNEX III - a) Catch, landing and discards of TR2 fleet in the Celtic Sea
[image: ]Celtic sea (ICES divisions 7b,c,e,f,g,h,j,k) demersal fisheries: landings and discards per species and year for TR2 fleet
ANNEX III - b) Specifying de minimis for 2019 of TR2 fleet in the Celtic Sea
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Vessels belonging to a fishery have overall the same activity over the years, therefore, the discard's volume of this fishery can vary a little from one year to another. On the other hand, because of the mixed character of the fisheries, it is possible that the average discard composition slightly vary. It can be estimated that the discard share of a species can range from 25% around the average. Hence, a safeguard of 25% shall apply [green box].
Also, it has to be said that, if for one species included in the de minimis, its discard share is raised by 25%, then the discard share of the two other species will be reduce, the sum must be equal to 100%. 
For example, if whiting, instead of representing 53% of the discard share, represents 66.31% (increase of the average by 25%), then the total discard shares of cod and haddock combined will have to be of 100-66.31 = 33.69%, and cod will represent less than 3.64% of the overall discard or/and haddock less than 43.31% (see the blue column: estimated discard share composition).
The values recorded in the column named "maximum discard share" represent the maximum share a species can stand for in the discard composition: but all of them cannot be reach at the same time.  
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ANNEX IV - Template for the provision of information that defines the fisheries to which de minimis exemptions should apply (template 4.1a from the EWG-16-06 report to the STECF)
(This document has been modified for the purpose of this de minimis request)
	Country
	Exemption applied for (species, area, gear type)
	Species as bycatch or target
	Number of vessels subject to LO
	Estimated landings - gadoids (in tonnes) - 2016
	Estimated discards - gadoids (in tonnes)
	Estimated catch - gadoids (in tonnes) 
	Discard rate
	Estimated de minimis maximum volume (in tonnes) - 5% exemption

	EU (mixed fishery)
	species: whiting, haddock and cod
area: VII
gear types: TR1
	target and by-catch
	FR = 132
[bookmark: _GoBack]IE = 127
	14414.74
	8710.98
	23125.73
	27%
	1002.88

	EU (mixed fishery)
	species: whiting, haddock and cod
area: VII
gear types: TR2
	Target and bycatch
	IE = 188
FR = 152
	9097.84

	9097.84
	14293.80
	53%
	619.16


Source: STECF data base (annex II and III)
ANNEX V – Supporting information from Ireland on relevant selectivity trials
Description of the Irish Fisheries
Otter trawlers with codend mesh size over 100mm (TR1) are the predominant fishing gear used in the Celtic Sea, with the highest fishing effort. TR1 gears account for 24% of the total effort (STECF 2017). TR1 fisheries are widespread across the whole area, but most effort is exerted in ICES VII e, f, g and h. The countries that contributed most effort are France, Spain, Ireland and England. 
The TR1 fishery is characterized as a mixed fishery, mainly targeting ‘gadoid’ species, such as haddock (Melanogrammus aeglefinus), cod (Gadus morhua) and whiting (Merlangus merlangus) as well as anglerfish and megrim. There is an important TR1 mixed fishery in ICES VIIj-k, mainly operated by Irish and Spanish vessels and targeting anglerfish (Lophius spp), megrim (Lepidorhombus whiffiagonis), hake (Merluccius merluccius) with a bycatch of haddock and whiting.
Otter trawlers using a codend mesh size range between 70-100mm (TR2) have the second highest recorded effort in Celtic Sea, accounting for 22% of the total effort. According to STECF data (2017), TR2 effort is spread amongst Irish, French, Spanish and UK vessels. 
The TR2 fishery in the Celtic Sea is widespread and can be characterized by: 
1. Fisheries for Nephrops operated mainly by Irish trawlers in the Smalls, Labadie and Porcupine bank with a bycatch of mainly haddock, whiting and hake; 
1. A mixed fishery (otter trawl with codend mesh size 70-99mm) targeting megrim and anglerfish, with hake as the main by-catch. Haddock are also caught as a bycatch in this fishery Effort is distributed on shallow waters of Grand Sole and Porcupine Bank fishing mainly in Division VIIj. This fishery involves vessels from Irelnad, France, Spain and the UK; and 
1. A targeted trawl and seine fishery for whiting with a bycatch of haddock and hake by Irish vessels principally in VIIg.
Fisheries in the Western and Eastern Channel (VIId,e) are not covered by this de minimis as the fisheries in this area are quite different to the fisheries in the Celtic Sea in terms of catch composition and fleets involved. A range of species including anglerfish, gadoid species and non-quota species such as cuttlefish, red mullet and squid are targeted, with the fisheries taking place in VIId and VIIe close to the English and French coasts. Many of the demersal fisheries in VIId are an extension of the fisheries in the southern North Sea to all intents and purposes.
Supporting Selectivity Trials
TR 1 
In the TR1 fisheries improvements in selectivity for haddock and whiting can be achieved through simple increases in codend mesh size, large mesh square mesh panels and the use of T90 or square mesh codends.
Since 2010 six studies have been carried out by Ireland testing the selectivity of a range of gear combinations in the mixed demersal fisheries in the Celtic Sea. These selectivity trials have been carried in both the TR2 fishery targeted mixed demersal species and the TR1 fleet targeting haddock and other gadoids. The trials in the TR1 fishery are relevant as they illustrate the extent of losses in marketable fish that would result if selectivity in these fisheries was increased. Table 3 summarises the trials conducted and the gear combinations tested.
Table 3 Summary of Celtic Sea selectivity trials carried out by Ireland in the period 2010-2015
	Date
	Vessel
	Vessel Type
	LOA
	KW
	Gear combinations tested
	Method Used

	July 20101
	Providence II
	OTB Twin-rig
	13m
	112Kw
	100mm
120mm
	Paired selectivity

	July 20101
	Ludovic Geoffray
	OTB 
Twin-rig
	17m
	308Kw
	100mm+120mm smp
110mm
	Paired selectivity

	Sept 20122
	Foyle Warrior
	OTB single-rig
	25m
	600Kw
	100mm + 100mm smp
	Covered codend

	Oct 20133
	Northern Celt
	OTB single-rig
	22m
	600Kw
	100mm+ 160mm smp
110mm +100mm smp
120mm + 100mm smp
	Covered codend

	Oct 20144
	Northern Celt
	OTB single-rig
	22m
	600Kw
	120mm +120mm smp
	Covered codend

	April 20165
	Foyle Fisher
	OTB twin-rig
	24m
	500kw
	80mm T90
	Twin trawl


1 BIM, 2010; 2 BIM 2012; 3 BIM, 2013; 4 BIM 2014, 5BIM, 2016
Codend mesh size
Ireland and other Member States have carried out a number of trials that have measured the effects of increasing mesh size in whitefish fisheries. All of these trials show that increasing mesh size reduces unwanted catches of haddock but also of whiting, megrim, sole, hake and plaice that are commonly caught with haddock.
The first two sets of trials carried out on the Providence II and the Ludovic Geoffray (BIM, 2010) where carried out prior to the technical measures being introduced into the Celtic Sea under Regulation (EU) 737/2012 specifically to protect gadoids. They were carried using the twin trawl method was identified as being applicable for this study as described by ICES (1996). For this method a small mesh codend is attached to one trawl to obtain an estimate of the total fish population entering the test codend, fished on the other side of the twin-rig arrangement. Thus the length-frequency distributions of fish from the two codends allow the calculation of the selectivity parameters of the uncovered test codend. During each haul, the starboard net fished the test configuration and the port net fished a 40 mm diamond mesh control codend to sample the total population on the grounds. 
At the time of these trials the legal gear was 80mm codend mesh size (with no square mesh panel). These trials considered the effect of increasing mesh size from 80mm to 120mm in the mixed demersal fishery. Several combinations of codends and square mesh panels were also considered and are reported in the following section. For the TR1 fisheries the results from the trials with codend mesh sizes of 100mm, 110mm and 120mm are relevant.
Table 4 shows the 50% retention length (L50) increases for haddock and for other associated species such as whiting and megrim with increasing mesh size. With a codend mesh size of 100mm the L50 for haddock is below the mcrs, indicating relatively poor selectivity for haddock.  The L50 for haddock increases with mesh size and with 110mm and 120mm mesh size L50 is in excess of the mcrs.
Table 4 50% Retention lengths (L50) and selection ranges (SR) for haddock, whiting and megrim for selected codend mesh sizes
	Codend mesh size
	Haddock (mcrs = 30cm)
	Whiting (mcrs = 27cm)
	Megrim (mcrs = 20cm)

	
	L50
	SR
	L50
	SR
	L50
	SR

	100mm
	281
	11.91
	361
	141
	34.61
	111

	110mm
	332
	19.52
	37.42
	182
	38.52
	14.72

	120mm
	42.71
	91
	No data
	41.21
	9.51


1 Providence II, 2 Ludovic Geoffray
Table 5 shows the percentage of fish below and above mcrs retained in the test codend relative to the total number of fish caught in the test codend and small mesh codend  combined i.e.:
Number of fish retained in the test codend
Total number of fish retained in the test codend and small mesh codend (control)
Table 5 Total numbers of haddock, whiting and megrim retained in the test codends above and below mcrs relative to the total catch
	Codend mesh size
	Haddock (mcrs = 30cm)
	Whiting (mcrs = 27cm)
	Megrim (mcrs = 20cm)

	
	< mcrs
	> mcrs
	< mcrs
	> mcrs
	< mcrs
	> mcrs

	100mm
	66%1
	53%1
	99%1
	67%1
	100%1
	68%1

	110mm
	61%2
	55%2
	85%2
	45%2
	73%2
	84%2

	120mm
	99%1
	83%1
	100%1
	92%1
	Na1
	88%1


1 Providence II
2 Ludovic Geoffray
These results indicate that as mesh size increases the numbers of haddock below and retained decrease significantly. However, there are also losses of marketable haddock above mcrs mainly in the size range from 30-35cm. For whiting and megrim losses of marketable catch are high with almost no marketable fish retained. It should be noted that these trials were carried out on low horsepowered vessels and therefore represent an extreme case. There are currently very few Irish vessels of this size range currently using this gear type. 
Square Mesh Panels
The 2010 trials on the Providence II and the Ludovic Geoffray also tested 120mm square mesh panels used in combination with codends of 80mm, 90mm and 100mm (BIM, 2010). All square mesh panels were placed 9-12m from the codend. Relevant to the TR1 fisheries are the trials with the 100m +120mm smp gear combination which is the current legal gear in the Celtic Sea Protection Zone within ICES VIIb-k defined in Regulation (EU) 737/2012. Table 6 below shows the L50s for haddock, whiting, megrim and hake for the range of gears tested. 
Table 6 50% Retention lengths (L50) and selection ranges (SR) for haddock, whiting, megrim and hake for selected codend mesh sizes and smp combinations
	Codend/SMPcombination
	Haddock (mcrs = 30cm)
	Whiting (mcrs = 27cm)
	Megrim (mcrs = 20cm)
	Hake (mcrs = 27cm)

	
	L50
	SR
	L50
	SR
	L50
	SR
	L50
	SR

	100mm/120mm smp1
	39.2
	10.8
	No data
	38.8
	16.2
	No data


1 Ludovic Geoffray, 
The results show that the current legal gear (100mm +120mm smp) in the Celtic Sea Protection Zone in section 2 is selective for haddock, with an L50 above the mcrs. Table 7 shows the percentage of fish retained in the test gear combinations relative to the total catch observed from the test gear and the control small mesh codend. The results from these trials show the current 100mm+120mm smp used in the fishery is reasonably selective but still retains relatively high numbers of fish < mcrs but lesser numbers of whiting and megrim < mcrs.. 
Table 6 Total numbers of whiting, haddock, megrim and hake retained in the test codends above and below mcrs relative to the total catch
	Codend/SMPcombination
	Haddock (mcrs= 30cm)
	Whiting (mcrs = 27cm)
	Megrim (mcrs = 20cm)
	Hake (mcrs = 27cm)

	
	< mcrs
	> mcrs
	< mcrs
	> mcrs
	< mcrs
	> mcrs
	< mcrs
	> mcrs

	100mm/120mm smp1
	38%
	46%
	12%
	22%
	7%
	31%
	35%
	40%


1 Ludovic Geoffray
Further trials on the Foyle Warrior in 2012 tested a 100mm codend+ 100mm square mesh panel and an 80mm +110m smp gear combination (BIM, 2012). These trials were conducted using the covered codend method as reported by ICES (1996). The catch in the codend and cover combined provide a measurement of the total fish population entering the codend allowing estimation of selectivity. 
Table 8 below shows the L50s for haddock, whiting, megrim and hake for 100mm +100mm gear combinations tested in this trial, which is relevant for the TR1 fisheries. The results show that the 100mm+100mm smp gear combination gives reductions in marketable haddock catches in the range of 30-37cms. Catches of marketable whiting are significantly reduced with these gear combinations in this trial.
Table 8 50% Retention lengths (L50) and selection ranges (SR) for whiting, haddock and hake for selected codend mesh sizes and smp combinations
	Codend/SMPcombination
	Haddock (mcrs = 30cm)
	Whiting (mcrs = 27cm)
	Hake (mcrs = 27cm)

	
	L50
	SR
	L50
	SR
	L50
	SR

	100mm/100mm smp
	33.4
	8.2
	37.4
	6.5
	37.9
	9.6



Table 9 below shows the percentage of retained fish at the mcrs and also at different marketable sizes for haddock, whiting and hake above which all fish are routinely retained. Fish between this size and the mcrs are quite often discarded due to their low market value. 
Table 9 Total numbers of haddock, whiting, megrim and hake retained in the test codends relative to the total catch at mcrs and at selected market grades
	
	Percentage Retained

	
	100mm + 100mm smp

	Haddock at mcrs (30cm)
	26%

	Grade 3 haddock (37cm)
	70%

	
	

	Whiting at mcrs (27cm)
	25%

	Grade 3 whiting (32cm)
	14%

	
	

	Hake at mcrs (27cm)
	30%

	Hake at 1kg (50cm)
	93%


Three separate sets of trials were carried out on the Northern Celt in 2013 (BIM 2013) and 2014 (BIM, 2014). The first trials were carried out in area VIIj. and anglerfish and megrim were the main target species. The other sets of trials were carried out in VIIg where haddock and whiting were the main target species.  These trials looked at a range of gear combinations with codends of 80mm, 100mm, 110mm and 120mm with square mesh panels of 100mm, 120mm, 140mm and 160mm. As with the previous trials the covered codend method was used. 
Table 10 shows the L50s for haddock, whiting, megrim and hake for the gear combinations relevant to TR1 fisheries. The L50 for haddock observed with a 120mm + 100mmsmp and 120mm + 120mm smp are thought to be an underestimate. Earlier trials carried out in Area VIa (BIM, 2009) report an L50 of 47.2cm and 38.97cm for haddock with this gear combination. These trials also showed an L50 of whiting of 38.7cm and 33cm for haddock with a 110mm+110m smp. 
The L50s for haddock are all above mcrs with the 110mm+100mm smp being the least selective gear combination, In these trials increasing the mesh size square mesh panel appeared to be an effective way of improving selectivity but losses of marketable whiting particularly those just above mcrs were significant.
Table 10 50% Retention lengths (L50) and selection ranges (SR) for whiting, haddock and megrim for selected codend mesh sizes and smp combinations
	Codend/SMPcombination
	Haddock (mcrs = 30cm)
	Whiting (mcrs = 27cm)
	Megrim (mcrs = 20cm)

	
	L50
	SR
	L50
	SR
	L50
	SR

	
	Trial 1

	100mm/160mm smp1
	38.7
	15
	52
	13.5
	30.5
	20.5

	
	Trial 2

	110mm/100mm smp1
	32.8
	8.8
	35.3
	9.4
	No data

	120mm/100mm smp1
	38.7
	15
	33
	10.1
	No data

	
	Trial 3

	120mm +120mm smp2
	35.4
	17.5
	39.3
	17
	No data


1 2013 trials, 2 2014 trial
Table 11 below shows the numbers of fish retained above and below mcrs for each species observed for the different gear combinations. 
Table 11 Total numbers of haddock, whiting and megrim retained in the test codends relative to the total catch at mcrs
	
	Percentage Retained

	
	Trial 1
	Trial 2
	Trial 3

	
	100mm/160mm smp
	110mm/100mm smp
	120mm/100mm smp
	120mm/120mm smp

	Haddock < mcrs
	22%
	16%
	6%
	31%

	Haddock > mcrs
	35%
	30%
	18%
	47%

	
	
	
	
	

	Whiting < mcrs
	8%
	18%
	9%
	7%

	Whiting > mcrs 
	40%
	34%
	45%
	25%

	
	
	
	
	

	Megrim < mcrs
	24%
	No data
	No data
	No data


	Megrim > mcrs 
	37%
	No data
	No data
	No data



The results show that retention of haddock below mcrs is low with all four gear combinations tested. For haddock above mcrs losses of marketable fish increase with increased mesh size noting that the results from the trials with the 120mm+120mm are thought to be an overestimate due the low numbers of haddock encountered during this trial. 
In conclusion as mesh size increase catches of undersized haddock and whiting are reduced. With a mesh size of 120mm unwanted catches below mcrs are reduced to very low levels.  
Results from trials in the Celtic Sea in 2013 showed that with a 120mm codend and 100mm square mesh panel virtually no haddock and whiting less than 20cm were retained but there are losses of marketable catch. For haddock these losses are more moderate (~30-50%) and mostly of lower size grade fish. For whiting these losses are much higher (~60-70%). 
Trials with large square mesh panels in the Celtic Sea and West of Scotland have shown that increasing the mesh size of the panel over 120mm leads to improvements in selectivity for whiting and haddock. A 2013 Celtic Sea trial of a 100 mm codend with a 160mm SMP yielded reductions in undersize haddock and whiting of 78% and 97% respectively. As with an increase in codend mesh size to 120 mm there were corresponding losses of marketable haddock and whiting. 
It is also interesting to note the results from Irish trials in 2015 with T90 codends of 80mm mesh size showed catches of undersized whiting could be reduced by 60% (BIM, 2015). However, in these trials catches of undersize haddock did not decrease. Research conducted by Ifremer in the Celtic Sea has demonstrated that a larger 100 mm T90 mesh substantially reduces catches of undersize haddock but also results in 20 to 30 % losses in market sized whiting.
The results from these trials while not directly comparable given the differences in vessels, gears, the methodologies used to measure selectivity, catch composition and the prevailing environmental conditions which all have a bearing on selectivity do support the justification for this de minimis exemption. The trials show increasing selectivity by whatever means generally results in reductions in undersize haddock and whiting but also leads to losses of marketable haddock and whiting and other species caught in the fishery.
TR 2
In the TR2 fisheries the main focus of Irish selectivity work has been in improving selectivity in the directed Nephrops fisheries. The trials have considered increasing codend mesh size, square mesh and other types of escape panels as well as the use of rigid sorting grids. 
The vessels operating in this fishery in the Celtic Sea have been subject to the Landing Obligation since 2015 for Nephrops and whiting. Haddock has not been subject to the Landing Obligation as yet. ICES report that discarding of haddock in the Nephrops fisheries in the Celtic Sea can be high despite the introduction of improved selectivity measures. However, discard rates differ between FUs with the highest discard rates reported in the Smalls (FU 22) and Aran grounds (FU 17). Discards of haddock are much lower in the Porcupine (FU 16) and Labadie (FU 20-21) fisheries.
Since 2009, eleven studies have been carried out by Ireland testing the selectivity of a range of gear combinations in directed Nephrops fisheries. Much of this work has been carried out in the Nephrops fisheries in the Irish Sea but is considered representative of the Nephrops fisheries in the Celtic Sea given the gears used and the catch compositions are similar. Table 12 summarises the trials conducted and the gear combinations tested
	Date
	Vessel
	Vessel Type
	LOA
	KW
	Gear combinations tested
	Method Used

	March/April 2009
	Supreme II
	OTB Twin-rig
	24.7
	421
	Swedish sorting grid
Inclined separator panel
100mm codend + 160mm SMP
	Twin-trawl

	June 2009
	Ocean Pioneer
	OTB twin-rig
	22.4
	440
	100mm + 200mm SMP
Coverless Trawl
	Twin-trawl

	April/May 2012
	Celtic Warrior II
	OTB twin-rig
	24.9
	370
	SELTRA Sorting Box (200mm smp)
	Twin-trawl

	August 2014
	Stella Nova
	OTB quad-rig
	23.5
	441
	70mm codend + 300mm smp
	Quad-rig

	July 2015
	Celtic Warrior II
	OTB quad-rig
	24.9
	370
	80mm codned
90mm codend
100mm codend
	Quad-rig

	September 2015
	Stella Nova
	OTB quad-rig
	23.5
	441
	SELTRA sorting Box (300mm smp)
	Quad-rig

	September 2015
	Our Lass II
	OTB quad--rig
	22
	484
	Swedish grid
Nephrops Sorting grid + 70mm codend
Nephrops Sorting grid + 75mm codend
	Quad-rig

	February 2016
	Stella Nova
	OTB quad-rig
	23.5
	441
	45mm square mesh codend
55mm square mesh codend
65mm square mesh codend
	Quad-rig

	September 2016
	Ocean Breeze
	OTB Twin-rig
	18
	224
	SELTRA Sorting Box (300m smp)
	Twin-rig

	December 2016
	Ocean Breeze
	OTB Twin-rig
	18
	224
	SELTRA Sorting Box (300m smp) with adapter section
	Twin-rig

	April 2017
	Ocean Breeze
	OTB Twin-rig
	18
	224
	SELTRA Sorting Box (300m smp) with adapter section and inclined panel
	Twin-rig


The most relevant trials to consider in the context of this de minimis exemption are those with 300mm square mesh panels, the SELTRA box codend and the Swedish sorting grid. All three of these gears are recognised as highly selective gears and currently Irish vessels targeting Nephrops in the Irish Sea must use one of these three gears. A summary of the results observed with these gears is provided in the following sections.
300mm Square Mesh Panels
Assessment of a 300 mm square-mesh panel (as shown in Figure 2) in the Irish Sea Nephrops fishery was carried out in 2014 and again in 2016 (compared to a SELTRA sorting box) on board the mfvs “Stella Nova” and “Ocean Breeze”. These trials were carried out as catch comparison experiments testing against the current legal gear of 80mm codend with 80mm smp required in the Irish Sea.
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During the first set of trials reductions of total catches of haddock and whiting of 52% and 70% respectively were observed. Over 80% of the haddock and whiting caught were below the mcrs so these reductions apply primarily to fish below mcrs. Marginal increases in Nephrops and reductions in flatfish catches compared with the standard trawl were observed. Reductions in catches were consistent across size classes for haddock and whiting. 
The 300mm smp was further tested against a SELTRA sorting box codend in 2016 on board the mfv “Stella Nova”. The results of these trials showed the SELTRA performed better than a standard 300 mm SMP achieving further reductions in catches of haddock and whiting below mcrs of 98% and 53%. However, the trawl with the 300mm smp retained relatively few fish below mcrs for both species and the losses of marketable haddock and whiting above mcrs was significantly reduced using the 300mm smp.
SELTRA Sorting Box Trawl
A number of assessments of the SELTRA sorting box (as shown in Figure xx) in the Irish Sea and Celtic Sea have been carried out in 2012, 2015, 2016 and 2017 on the mfvs “Celtic Warrior”, “Stella Nova” and “Ocean Breeze”. These trials have also been conducted as catch comparison trials comparing the SELTRA sorting box codend of 200mm and 300mm smp and 70mm codends with standard Regulation gear and in one case (as reported earlier) against a trawl fitted with a 70mm codend and 300mm smp. 
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In all trials substantial reductions in fish catches in the SELTRA compared with a standard trawl or 300mm smp were observed. Reductions were 91% of haddock and 57% for whiting respectively. Nephrops catches improved by 9% in the SELTRA compared with a standard trawl (BIM, 2012, 2015, 2016 and 2017).
Sorting Grids
Testing of sorting grids (as shown in Figure 3 began in 2009 in the Celtic Sea on board the mfv “Supreme II”, in 2010 in the Irish Sea on the mfv “Mater Dei”.  More recent work completed 2015 in the Irish Sea was completed on board the mfv “Our Lass II”. A standard Swedish fish sorting grid and a modified Nephrops sorting grid were tested during these trials on the basis of catch comparison experiments.
[image: ]

In all trials with the sorting grid, the results have shown that it reduces haddock and whiting catches by 60% and 70% respectively of haddock and whiting above ~ 23cm while reducing cod catches by almost 100%. As demonstrated in a number of studies, mixed results have been obtained with very small gadoids of less than ~20cm which can pass through the space between the bars of the grid. This is a particular issue in the Irish Sea but less of a problem in the Celtic Sea where such small haddock and whiting are not as predominant.

While it is possible to combine the grid with a more selective codend constructed in a bigger mesh size or constructed in square mesh, BIM trials of such measures have shown that they will reduce the catches of Nephrops significantly and potentially make the fishery uneconomic. Losses of larger Nephrops have been reported when using the Swedish grid. In the most recent trials a reduction of 11% in Nephrops > 31 mm compared with the control net was observed. Other trials have shown no reductions in Nephrops catches.
In conclusion the trials conducted have shown all three of the three gears to be selective for haddock, whiting and a lesser extent cod. The sorting grid and SELTRA have been shown to be most effective at reducing unwanted catches. However, they also have been shown to give significant reductions in marketable catches. The 300mm smp is less effective at reducing unwanted catches but has corresponding lower losses of marketable catch. None of these devices seem to significantly reduce the catch of Nephrops. It is therefore considered that these three gear options are a reasonable compromise between increased selectivity and maintaining economically viable fisheries. Fishermen may choose to use these gears depending on whether they have quota for bycatch species such as haddock, whiting and cod. In situations where they have little or no quota then the grid and SELTRA are more appropriate devices to continue fishing. 
Targeted whiting and mixed demersal fisheries
In the other TR2 fisheries – the targeted whiting and mixed demersal fisheries - the results from some of the trials indicated above for the TR1 fisheries are directly relevant. As with the TR1 fisheries the focus has been on increases in codend mesh size, large mesh square mesh panels and the use of T90 or square mesh codends that have been shown to reduce unwanted catches of haddock. Trials have been carried out with both trawl and seine net gears. The relevant trials are outlined in Table 13 below.
	Date
	Vessel
	Vessel Type
	LOA
	KW
	Relevant gear combinations tested
	Method Used

	July 20101
	Providence II
	OTB Twin-rig
	13m
	112Kw
	80mm
90mm
90mm + 120mm smp
100mm
	Paired selectivity

	July 20101
	Ludovic Geoffray
	OTB
Twin-rig
	17m
	308Kw
	80mm
80mm+120mm smp
100mm+120mm smp
	Paired selectivity

	July 2011
	Ashrona
	SSC
	18m
	260Kw
	100mm+110mm SMP
	Alternate hauls

	June 2012
	Ashrona
	SSC
	18m
	260Kw
	100mm+100mm SMP
	Alternate hauls

	Sept 20122
	Foyle Warrior
	OTB single-rig
	25m
	600Kw
	80mm+110mm smp
100mm + 100mm smp
	Covered codend

	Oct 20133
	Northern Celt
	OTB single-rig
	22m
	600Kw
	80mm +140mm smp
100mm+ 160mm smp
	Covered codend

	April 20165
	Foyle Fisher
	OTB twin-rig
	24m
	500kw
	80mm T90
	Twin trawl


The first two sets of trials carried out on the Providence II and the Ludovic Geoffray (BIM, 2010), as reported under the TR1 fisheries, considered a range of increases in codend mesh sizes and also square mesh panels. 
At the time of these trials the legal gear was 80mm codend mesh size (with no square mesh panel). These trials considered the effect of increasing mesh size from 80mm to 120mm primarily in the mixed demersal fishery. Table 14 shows the 50% retention length (L50) increases for haddock and for other associated species such as whiting and megrim with increasing mesh size. These results indicate that as mesh size increases the L50 for haddock increases slightly but even with a 100mm codend, the L50 remains below mcrs. For whiting and megrim L50 is above mcrs when codend mesh size increases to 90mm. 
Table 14 50% Retention lengths (L50) and selection ranges (SR) for haddock, whiting and megrim for selected codend mesh sizes
	Codend mesh size
	Haddock (mcrs = 
30cm)
	Whiting (mcrs = 27cm)
	Megrim (mcrs = 20cm)

	
	L50
	SR
	L50
	SR
	L50
	SR

	80mm
	24.21
	11.21
	26.41
	121
	27.62
	12.72

	90mm
	27.11
	13.11
	31.11
	9.61
	33.81
	17.41

	100mm
	281
	11.91
	361
	141
	34.61
	111


1 Ludovic Geoffray, 2 Providence II
Further experiments were carried out on these two vessels with a range of codend and smp combinations as shown in Table 15. The results show that for haddock L50 was above mcrs with a combination of 90mm and 120mm smp and is well in excess of the L50 with a 100mm+120mm smp combination. All there gear combinations result in L50s in excess of the respective mcrs for whiting and megrim. For hake only data is available for the 90mm+120mm smp combination. 
Table 15 50% Retention lengths (L50) and selection ranges (SR) for haddock, whiting, megrim and hake for selected codend mesh sizes and smp combinations
	Codend/SMPcombination
	Haddock (mcrs = 30cm)
	Whiting (mcrs = 27cm)
	Megrim (mcrs = 20cm)
	Hake (mcrs = 27cm)

	
	L50
	SR
	L50
	SR
	L50
	SR
	L50
	SR

	80mm/120mm smp1
	28.2
	14.8
	32.8
	13.5
	29.1
	15.6
	No data

	90mm/120mm smp2
	34.5
	18.3
	37.2
	9
	33.2
	14.6
	32.3
	17.8

	100mm/120mm smp1
	39.2
	10.8
	No data
	38.8
	16.2
	No data


1 Ludovic Geoffray, 2 Providence II
The trials on the Foyle Warrior in 2012 were carried out in ICES VIIg in the directed whiting fishery and tested an 80mm codend and 110m square mesh panels as well as a 100mm codend with a 100mm square mesh panel (BIM, 2012). Table 16 below shows the L50s for haddock, whiting and hake for the two gear combinations tested in this trial.
Table 16 50% Retention lengths (L50) and selection ranges (SR) for haddock, whiting and hake for selected codend mesh sizes and smp combinations
	Codend/SMPcombination
	Haddock (mcrs = 
30cm)
	Whiting (mcrs = 27cm)
	Hake (mcrs = 27cm)

	
	L50
	SR
	L50
	SR
	L50
	SR

	80mm/110mm smp
	33
	14
	32.1
	6.61
	31
	12.8

	100mm/100mm smp
	33.4
	8.2
	37.4
	6.5
	37.9
	9.6


The results indicate that both combinations tested during this trial are selective for haddock with an L50 in excess of the mcrs. There was very little difference between the two gear combinations tested. Similarly for whiting and hake, the L50s observed are in excess of the mcrs for these species with the 80mm+110mm smp combination and well in excess of the mcrs with the 100mm+100mm smp combination.
Table 17 below shows the percentage of retained fish at the mcrs and also at different marketable sizes for whiting, haddock and hake above which all fish are routinely retained. Fish between this size and the mcrs are quite often discarded due to their low market value. 
Table 17 Total numbers of, haddock, whiting megrim and hake retained in the test codends relative to the total catch at mcrs and at selected market grades
	
	Percentage Retained

	
	80mm +110 smp
	100mm + 100mm smp

	Haddock at mcrs (30cm)
	37%
	26%

	Grade 3 haddock (37cm)
	65%
	70%

	
	
	

	Whiting at mcrs (27cm
	14%
	25%

	Grade 3 whiting (32cm)
	50%
	14%

	

	Hake at mcrs (27cm)
	65%
	30%

	Hake at 1kg (50cm)
	98%
	93%


The results show that the losses of marketable whiting and hake are more pronounced with the 100mm+100mm smp gear combination. Catches of marketable haddock are similar with both gears. 
Of the trials carried out on the Northern Celt in 2013 (BIM 2013) and 2014 (BIM, 2014), only the tests with an 80mm+140 smp are relevant to the TR2 fisheries. This trial was carried out in the mixed demersal fishery where haddock is a bycatch. Table 18 shows the L50s observed for haddock, whiting and megrim. 
Table18 50% Retention lengths (L50) and selection ranges (SR) for whiting, haddock and megrim for selected codend mesh sizes and smp combinations
	Codend/SMPcombination
	Haddock (mcrs = 
30cm)
	Whiting (mcrs = 27cm)
	Megrim (mcrs = 20cm)

	
	L50
	SR
	L50
	SR
	L50
	SR

	80mm/140mm smp1
	25
	15
	47
	16
	21.5
	9.9



The results indicate that in this trial, this gear combination did not appear to be selective for haddock or for megrim but was highly selective for whiting. It was observed that 65% of haddock < mcrs were still retained with this gear combination. However, during this trial the number of haddock greater than 25cm observed was very low and the result may be an underestimate. 
There have been two trials on the seine net vessel MFV “Ashrona” in the targeted whiting fishery. These trials were carried out in July 2011 and June 2012 and tested a 100mm codend+110mm square mesh panel and a 100mm codend+100mm smp against a standard 100mm codend. These trials were conducted as a catch comparison experiment using the alternate haul method. Seine nets are regarded as being more selective than trawl gears although a review by ICES in 2011 did not find any appreciable difference based on the results of a number of separate selectivity experiments with this type of gear. The results from the Ashrona trials are summarised in Table 19.
Table 19 Total numbers of haddock, whiting and megrim retained in the test codends relative to the total catch at mcrs
	Codend/SMPcombination
	Haddock (mcrs = 
30cm)
	Whiting (mcrs = 27cm)
	Hake (mcrs = 27cm)

	
	<mcrs
	>mcrs
	<mcrs
	>mcrs
	<mcrs
	> mcrs

	100mm/110mm smp1
	41%
	40%
	No data
	19%
	No data
	51%

	100mm/100mm smp2
	42%
	98%
	No data
	64%
	No data
	102%


1 Ashrona – July 2011; 2 Ashrona June 2012
The results from this trial show that a 100mm codend without a smp fitted catches large quantities of haddock < mcrs. The addition of the 100mm or 110mm smp improves selectivity quite significantly and reduces the haddock retained below mcrs. Both gear combinations lead to losses of marketable fish. These losses are highest with the 110mm smp. 
The results from Irish trials in 2015 with T90 codends of 80mm mesh size are relevant to the TR2 fisheries. In these trials catches of undersized whiting were reduced by 60% (BIM, 2015). However, catches of undersize haddock did not decrease. Research conducted by the French institute, IFREMER in the Celtic Sea has demonstrated that a larger 100 mm T90 mesh substantially reduces catches of undersize haddock but also results in 20 to 30% losses in market sized whiting. Further testing of this type of codend is required to identify the best compromise mesh size for T90 codends.
In conclusion, based on the limited number of trials carried out it seems reasonable that continued use of a smaller codend mesh size than in the TR1 fisheries is appropriate, given the catch composition and reliance on whiting and at certain times of the year, hake. Further increases in selectivity may make this fishery uneconomic given the likely losses of marketable catch. In the mixed demersal fisheries which operate largely outside the Celtic Sea Protection Zone, given catches of haddock are much lower than in other fisheries and the target species in these fisheries are primarily anglerfish and megrim there seems little merit in requiring a smp to be fitted.
Conclusions
The main conclusions are as follows:
1. The discard rates of haddock in both TR1 and TR2 fisheries in the Celtic Sea are high (~50%). Therefore in line with the Council Declaration on selectivity and also as haddock has been identified as a high risk choke stock it is important to improve selectivity in fisheries catching haddock in the Celtic Sea.
1. In order to allow the vessels involved adapt to using more selective gears this de minimis exemption is important to allow limited discarding of residual unwanted catches that are likely to remain.
1. Improving selectivity in fisheries targeting haddock should result in increased catches of larger fish with a higher economic value which will help to offset any short-term losses in marketable catch associated with using these more selective gears.
1. In the TR1 mixed gadoid fisheries the current regulation gear inside the Celtic Sea Protection Zone of 100mm+120mm smp  where the majority of landings are taken in this fishery is selective for whiting but less so for haddock. Based on the results of the trials increasing codend mesh size and maintain the existing 120mm smp would seem appropriate. The alternatives would be look at T90 mesh in the codend and extension which has also been shown to improve selectivity for gadoids. Any increases in selectivity will undoubtedly reduce the marketable catch of whiting, hake and flatfish species.
1. In the other TR1 fisheries, haddock catches are much lower and there is less of necessity to increase selectivity overly in the short term. The combination of losses of haddock and other associated species such as megrim, whiting and hake resulting from increasing selectivity would make these fisheries uneconomic. 
1. In the TR2 Nephrops fisheries moving from 80mm+120mm smp to using an 80mm codend with a 300mm smp, SELTRA box codend or sorting grid will increase the selectivity for haddock significantly without reducing catches of Nephrops unduly. Based on the results of the trials the use of any of these devices will reduce haddock catches by between 50-90%. 
1. Based on the results from the trials and model predictions he use of a 100mm+100mm smp gear combination in the TR2 directed whiting fishery will give an estimated L50 of between 31-33cm for haddock and an L50 for whiting of 35-37cm. 
1. In the other TR2 mixed demersal fisheries, where catches of haddock are much lower an increase in codend mesh from 80mm to 100mm would have limited impact for haddock but would give a general improvement in these fisheries where discarding of other species such as hake can be significant.
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Species

discard landing catch discard landing catch discard landing catch discard landing catch discard landing catch

WIT 479.92 1770.08 2250.00 147.56 7906.20 8053.76 221.58 774.06 995.64 76.85 727.15 804.00 231.48 2794.37 3025.85 1.21% 4.30%

WHG 1272.55 6699.15 7971.69 2886.31 0.44 2886.75 3426.96 6463.62 9890.58 2353.40 6918.08 9271.48 2484.80 5020.32 7505.13 12.99% 10.66%

WHB 26.74 0.00 26.74 92.24 0.51 92.75 35.87 0.00 35.87 107.80 0.00 107.80 65.66 0.13 65.79 0.34% 0.09%

SQI 1016.78 1016.78 88.59 88.59 899.68 899.68 19.78 19.78 506.21 506.21 0.00% 0.72%

RJN 21.07 82.59 103.66 31.91 6.73 38.64 60.71 91.01 151.73 44.66 76.01 120.66 39.59 64.09 103.67 0.21% 0.15%

RJC 28.90 28.90 112.05 0.10 112.14 46.26 33.08 79.34 29.25 29.25 79.15 22.83 62.41 0.41% 0.09%

RED 29.26 29.26 16.06 2620.97 2637.04 0.00 20.79 20.79 14.01 26.86 40.87 10.02 674.47 681.99 0.05% 0.97%

POL 242.47 899.65 1142.13 18.42 272.47 290.89 0.00 517.98 517.98 0.03 504.39 504.42 65.23 548.62 613.85 0.34% 0.87%

POK 0.76 645.00 645.75 0.00 0.00 0.00 0.05 221.04 221.09 4.91 235.66 240.57 1.43 275.42 276.85 0.01% 0.39%

PLE 268.44 229.39 497.83 325.00 0.00 325.00 469.91 284.44 754.34 152.32 285.02 437.35 303.92 199.71 503.63 1.59% 0.72%

NOP 27.02 0.00 27.02 136.11 3025.07 3161.18 115.49 0.00 115.49 46.99 0.00 46.99 81.40 756.27 837.67 0.43% 1.19%

NEP 573.69 2428.27 3001.96 628.08 30.10 658.18 200.87 2940.66 3141.53 571.23 3676.79 4248.01 493.47 2268.95 2762.42 2.58% 3.92%

MAC 540.81 6.73 547.53 1023.71 0.00 1023.71 754.52 13.81 768.33 1566.19 30.89 1597.08 971.31 12.86 984.16 5.08% 1.40%

LIN 615.67 944.43 1560.10 57.19 7272.48 7329.67 107.92 710.04 817.96 38.76 606.10 644.86 204.88 2383.27 2588.15 1.07% 3.67%

LEZ 5487.83 9266.9114754.74 890.38 1028.63 1919.01 1373.88 8279.12 9652.99 825.48 5349.19 6174.68 2144.39 5980.96 8125.35 11.21% 11.54%

LEM 60.75 1035.81 1096.55 124.04 0.06 124.10 215.14 786.02 1001.16 62.66 800.26 862.93 115.65 655.54 771.19 0.60% 1.09%

JAX 5281.15 16.81 5297.96 1384.27 5388.84 6773.11 607.60 5.11 612.71 2551.25 9.19 2560.44 2456.07 1354.99 3811.05 12.84% 5.41%

HKE 7987.73 4994.7612982.49 1721.27 0.90 1722.17 1305.55 5838.51 7144.06 1140.33 5988.73 7129.05 3038.72 4205.72 7244.44 15.88% 10.29%

HER 30.96 1.34 32.30 193.32 0.00 193.32 153.08 5.73 158.81 47.64 57.01 104.65 106.25 16.02 122.27 0.56% 0.17%

HAL 0.06 0.06 7792.21 7792.21 0.00 0.00 0.00 0.00 1948.07 1948.07 0.00% 2.77%

HAD 5369.32 9818.7615188.08 2805.86 661.70 3467.56 3759.60 6094.77 9854.36 6249.73 5213.10 11462.82 4546.13 5447.08 9993.21 23.76% 14.19%

DAB 145.62 18.68 164.29 52.79 0.00 52.79 57.85 8.96 66.80 36.85 3.79 40.64 73.28 7.86 81.13 0.38% 0.12%

COD 418.82 4180.75 4599.57 426.64 0.01 426.65 327.80 2491.59 2819.39 107.86 2283.57 2391.42 320.28 2238.98 2559.26 1.67% 3.63%

BSS 92.42 92.42 0.00 8.64 8.64 169.00 83.73 252.73 0.00 58.38 58.38 56.33 60.80 103.05 0.29% 0.15%

BLI 5.45 43.38 48.82 20.75 0.01 20.75 3.03 31.09 34.12 198.57 8.31 206.87 56.95 20.70 77.64 0.30% 0.11%

ARU 1.40 0.00 1.40 1.03 13224.00 13225.03 0.69 0.00 0.69 0.09 0.09 1.04 3306.02 3306.80 0.01% 4.70%

ANF 1518.7913054.9414573.73 973.61 0.85 974.46 798.68 13989.23 14787.91 891.17 12569.25 13460.42 1045.56 9903.57 10949.13 5.46% 15.55%

ALF 0.28 12.29 12.57 0.10 0.10 8.67 3.85 12.51 128.98 3.61 132.60 45.98 4.96 39.45 0.24% 0.06%

TOTAL 30583.4 57857.9 88441.3 14171.6 50047.4 64219.0 14434.3 51171.2 65605.5 17347.7 46115.3 63463.0 19134.2 51297.9 70432.2 100.00% 100.00%
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whiting

7e-k

7505.1255 13.00% 33% 66.86 133.72 200.58 267.43 334.29 401.15 468.01 41.67% 585

cod

7e-k

2559.2556 2% 5.1% 10.29 20.57 30.86 41.14 51.43 61.72 72.00 6.41% 90

haddock

7b-k

9993.20801 24% 61.5% 123.43 246.86 370.29 493.73 617.16 740.59 864.02 76.92% 1080

Total 20057.6 39% 100% 200.58 401.15 601.73 802.30 1002.88 1203.46 1404.03

25% of the 

estimated 

discard 

share 

composition
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discard landing catch discard landing catch discard landing catch discard landing catch discard landing catch

WIT 641.63 331.21 972.84 146.70 262.66 409.36 0.00 0.00 394.17 296.93 345.55 1.19% 0.56%

WHG 1120.61 4253.99 5374.60 2189.18 4405.42 6594.59 3433.08 5936.79 9369.87 2679.85 6856.94 9536.79 2355.68 5363.28 7718.96 7.14% 12.58%

WHB 57.68 0.00 57.68 74.63 0.00 74.63 116.27 0.03 116.30 320.29 0.24 320.53 142.22 0.07 142.29 0.43% 0.23%

SQI 945.27 945.27 258.71 258.71 1.83 1.83 238.17 238.17 360.99 360.99 0.00% 0.59%

SOL 43.35 338.65 382.00 118.09 368.33 486.42 66.18 338.63 404.81 24.54 374.61 399.14 63.04 355.05 418.09 0.19% 0.68%

RJM 9.19 40.35 49.55 224.35 45.38 269.74 11.13 32.53 43.66 17.30 30.01 47.32 65.50 37.07 102.57 0.20% 0.17%

RJH 125.21 313.34 438.55 116.42 312.15 428.57 38.53 418.88 457.41 92.45 386.67 479.12 93.15 357.76 450.91 0.28% 0.73%

RJE 16.83 104.08 120.90 24.73 66.65 91.38 9.29 65.22 74.51 226.78 48.10 274.88 69.41 71.01 140.42 0.21% 0.23%

RJC 31.43 296.04 327.47 215.64 217.03 432.67 115.42 239.39 354.81 57.99 277.04 335.04 105.12 257.38 362.50 0.32% 0.59%

POL 11.19 593.34 604.52 7.94 684.03 691.97 0.00 507.04 507.04 10.03 594.64 604.67 7.29 594.76 602.05 0.02% 0.98%

POK 19.73 92.37 112.09 167.00 80.76 247.76 0.28 83.93 84.21 40.38 120.42 160.80 56.85 94.37 151.22 0.17% 0.25%

PLE 560.32 501.04 1061.36 1003.80 644.59 1648.38 653.01 505.47 1158.49 447.29 494.47 941.76 666.10 536.39 1202.50 2.02% 1.96%

PLA 124.84 1.68 126.52 26.17 0.00 26.17 22.29 0.72 23.01 30.23 0.26 30.49 50.88 0.67 51.55 0.15% 0.08%

NOP 34.57 0.00 34.57 87.22 0.00 87.22 99.72 0.00 99.72 46.85 0.06 46.91 67.09 0.02 67.10 0.20% 0.11%

NEP 769.79 4805.66 5575.45 517.94 4197.72 4715.65 206.18 3834.33 4040.50 754.25 5709.41 6463.66 562.04 4636.78 5198.82 1.70% 8.47%

MAC 7531.95 139.79 7671.74 3013.76 97.75 3111.51 7994.45 251.14 8245.59 1288.26 316.68 1604.95 4957.11 201.34 5158.45 15.02% 8.40%

LIN 421.84 342.40 764.24 128.73 460.38 589.11 143.77 361.13 504.90 31.89 362.75 394.64 181.56 381.67 563.22 0.55% 0.92%

LEZ 2601.50 3344.78 5946.28 2197.73 3450.98 5648.70 1434.12 2369.91 3804.03 2458.92 3876.70 6335.62 2173.07 3260.59 5433.66 6.58% 8.85%

LEM 51.69 1161.83 1213.52 110.14 1298.84 1408.98 142.05 975.87 1117.92 71.74 1085.33 1157.06 93.91 1130.47 1224.37 0.28% 1.99%

JAX 47794.23 233.06 48027.29 1309.03 64.56 1373.59 575.39 69.26 644.6610545.71 60.4110606.1215056.09 106.8215162.91 45.62% 24.70%

HKE 2755.09 737.11 3492.19 1872.90 1131.02 3003.93 1877.26 1026.99 2904.25 1392.62 1645.31 3037.93 1974.47 1135.11 3109.57 5.98% 5.07%

HER 42.91 5.08 48.00 165.06 61.05 226.11 208.71 1.26 209.97 52.46 1.18 53.64 117.29 17.14 134.43 0.36% 0.22%

HAD 613.46 1894.20 2507.67 1764.40 1574.70 3339.10 2846.38 1890.74 4737.11 2475.45 1728.97 4204.42 1924.92 1772.15 3697.08 5.83% 6.02%

GAG 27.60 27.60 0.00 46.29 46.29 826.36 55.80 882.16 0.00 51.58 51.58 275.45 45.32 251.91 0.83% 0.41%

DAB 283.03 58.47 341.51 494.34 57.55 551.89 279.88 46.53 326.40 128.35 35.67 164.03 296.40 49.56 345.96 0.90% 0.56%

COD 105.68 879.19 984.87 307.14 848.37 1155.50 190.42 985.10 1175.52 40.65 511.93 552.58 160.97 806.15 967.12 0.49% 1.58%

BSS 2.93 169.16 172.09 0.00 128.26 128.26 33.45 261.68 295.13 81.89 121.51 203.39 29.57 170.15 199.72 0.09% 0.33%

ANF 805.54 5447.54 6253.08 663.40 6662.80 7326.20 652.69 5857.14 6509.84 1120.33 7670.74 8791.07 810.49 6409.55 7220.05 2.46% 11.76%

TOTAL 66651.73 27287.06 93938.79 17194.1127731.5744925.6822341.7626555.8148897.5724685.5133068.0157753.5233005.6928810.0761378.89 100% 100%
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whiting 7e-k 7718.96 7.14% 53% 65.69 131.38 197.06 262.75 328.44 394.13 459.81 66.31% 574.77

cod 7e-k 967.12 0.49% 3.64% 4.51 9.02 13.52 18.03 22.54 27.05 31.56 4.55% 39.44

haddock 7b-k 3697.08 6% 43.31% 53.64 107.27 160.91 214.54 268.18 321.81 375.45 54.14% 469.31

Total

12383.16 13% 100% 123.83 247.66 371.49 495.33 619.16 742.99 866.82

25% of the 

estimated 

discard 

share 

composition
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