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This note presents the information which was provided to the North Sea group in support of a high survival exemption for fish caught in pots, traps and creels.  

The UK believes that there is sufficient commonality between the fishing operations described in the North Sea and the fishing operations in the North Western Waters to use the evidence provided in the North Sea to support a high survival exemption in the North Western Waters. 

The information provided to this Group is attached at the following Annexes: 

· The discard survival of fish in pots, traps and creels (Annex A);
· A pilot study on fish mortality inflicted during the release phase (avian predation) (Annex B); and
· A description of Scottish fisheries with pots, traps and creels in the waters around Scotland (Annex C).
 


3

Annex A – Evidence for High Survival of Fish Caught in Pots, Traps and Creels

Pots, traps and creels attract, collect and hold catches alive until hauling.  The gears operate by trapping a catch, alive, inside a static netting structure instead of killing a fish through entanglement or hooking like other passive fishing gears.  

In 2014 Sweden proposed a high survival exemption for cod and salmon caught in pots traps and creel in the Baltic Sea.

The evidence for the exemption of Baltic cod in pots and traps were data from two studies in Sweden and Germany. The Swedish study (Peter Ljungberg SLU-Aqua pers. comm) indicated that in pots were soak time accidently were prolonged  (up to 47 days), fished at 20-50 m depth, the numbers of dead cods observed at hauling were very low (<0.1% of more than 2500 caught cod). The German study used trap caught cod (750 individuals sized between 15-35 cm), fished at 3-5 m depth and also transported in tanks for 3 hours, in growth experiments and observed no mortalities (experiment but not mortality presented in Stötera et al 2015). The observation period was not specified in this study.

In addition, some other information is available on discard survival from pots. These studies are mainly focused on cod.   Pots are believed to be benign gears since fish in catches are often alive and with high flesh quality (Rotabakk et al., 2011; Suuronen et al., 2012; Thomsen et al., 2010). Nøstvik and Pedersen (1999) found that more than 90% of the cod larger than 20 cm and captured by fish pots, fyke net and hand line were viable and fit for tagging. Weltersbach and Strehlow (2013) used pot caught cod as controls in an experiment studying mortality of angled cod and reported mortalities of the potted cod of 0-25%.  The variable mortality between samples was reported to be temperature related.  Recently, Humborstad et al. (2016) reported on experiments on mortality of pot- and longline caught cod in Norway.  They found an average mortality of 9% after up to 14 days for the fraction of the pot-caught cod that was able to submerge after capture (60% of the caught cod).  For cod that was not able to submerge mortality was much higher if not dealt with (79% mortality). The high prevalence of cod with compromised buoyancy (floaters) in the study was, as discussed in Humborstad et al. (2016), most likely due to the relatively large fishing depths 114-184m in combination with haul-back speed.  Earlier studies made in shallower waters reported lower percentages of floaters: 22% at 50-130 m (Løkkeborg et al. 2014), and 2% at <50 m (Ferther et al. 2015).  

Depth is thus an important factor that affects post-capture survivability.  In the Scottish coastal zone, the coastline varies between deep and narrow sheltered sea lochs on the west coast, shallow bays and estuaries.  Average water depths vary, but are generally between 50 and 200 m for the inshore zone, the waters being shallower around the south west of Scotland, and typically between 100 and 150 m to the west of the Hebrides and off the north coast.  

When hauled from depth, the swimbladder of physoclist species (i.e. most roundfish species that lack a connection between the gas bladder and the digestive tract) expands and the fish may suffer barotraumas like bloated eyes (exophthalmia), distended stomach/oesophagus and loss of equilibrium/balance (see Humborstad et al. 2016 and references therein).  Cod have been shown to have a mechanism for dealing with swimbladder rupture, gas release and healing (Humborstad and Mangor-Jensen 2013). It is therefore important to minimize the proportion of floaters in order to allow released fish to dive quickly after release and thereby reduce risks of avian predation. 

In its response, STECF (2014c) considered it reasonable to assume that mortality in the catch phase for these gears is low, but suggested that more work was needed to confirm whether this assumption was valid.  It noted that in addition to potential mortality caused during the catching phase, the survival of discarded fish would also depend on handling and release practises after sorting on-board. STECF (2014c) therefore noted that more research on such practises would be informative. 

Regardless, the Baltic proposal was accepted and is now in the current Baltic discard plan (Commission Delegated Regulation (EU) 1396/2014).

In the North Sea, Sweden tabled its proposal for a high survival exemption in 2017 on the same evidence.   In its consideration of the request STECF (p.30) noted that though:

“No direct evidence is presented on the survival rates of the discarded species in the proposed fisheries … it is reasonable to infer that, at the point of release, and assuming environmental and technical operations are comparable, the likelihood of survival is high. The risk of substantial avian predation of discarded fish needs to be considered in such an exemption.” 


As a result the exemption was included in Article 6 of Commission Delegated Regulation (EU) 2018/45. 




Annex B - Pilot Study of Avian Predation of Released Fish By-Catches 

STECF (2014c), and most other scientific studies, assume it is reasonable to believe that the mortality in the catch phase for these gears is low but that more work on how handling and release practises after sorting on-board affects discard mortality.  The pilot study was a response to that call and therefore aimed at looking into the immediate mortality caused by handling and release of unwanted fish by-catches. 

Methods
A trained scientific observer recorded the fate of all discarded fish during five Nephrops creel trips in the Skagerrak between October 2016 and April 2017. Fish was discarded by the fishers as in normal commercial practise and the observer recorded species, condition (vivid, tired or motionless/dead) and fate (dived down, taken by bird or other/unclear fate). 

A total of 421 individual fish of 16 species was observed. The fate of 7 most common species is presented in Table 1. In total 56% of all discarded fish was taken by seabirds. 47% of all released cod was taken by seabirds (up to 83% on the trip with the highest amount of discarded cod. Avian mortality varied greatly between trips, which is most likely an effect of different amounts of discarded by-catches, different amounts of attending seabirds around the vessel and different release mechanisms/behaviours on different vessels. The condition of released fish did not seem to affect the fate. Most released fish taken by birds was caught immediately upon hitting the sea surface (or even in the air before landing at the sea surface). The seabird species observed to feed on discarded fish during the observed trips was mainly Great black-backed gulls and Herring gulls but also Lesser black-backed gulls and Mew gulls were observed.

Table 1. Summary of the fate of discarded fish as observed on five Nephrops creel trips
[image: ]

Thus, although the fishing method itself is benign to fish survivability other parts of the fishing process may be more important for discard survivability. Catch handling on a Nephrops creel vessel means that the catch in each creel along the string is sorted immediately upon arrival on deck. The creel is then rebaited and stacked on deck. The quick handling process means that returned discards are only exposed to air for around 10-20 seconds, which should mean a minimal stress compared to catch handling in most other fisheries. The pilot study thus indicate that although the catch and handling phases in pot/creel fisheries are likely inflict low mortality on fish catches, the subsequent release phase when returned fish is exposed to avian predators is the key in order to minimise discard mortality. 

Alternative release mechanisms for discards already exist in the creel fishery. A few Swedish vessels have voluntarily mounted tubes at the sorting table (Fig. 1a). The tube either exits through the hull or below the surface on the outside of the hull (Fig 1b).  As these kinds of arrangements make it much more difficult for seabirds to catch discarded fish, they are likely to greatly improve survival chances of discarded fish and should be considered as a mandatory requirement if a survival exemption is to be granted for this fishery.

[image: ]
Figure 1. 
(a) Example of a release tube arrangement aboard a Nephrops creel vessel with the entrance of the release tube in a sink at the sorting table with a small saithe;
(b)  A discarded cod swims out through the tube entrance under water;
(c) Gulls waiting for food.

Annex C – Description of Scottish Pot, Trap and Creel fisheries

The majority of creel effort in Scotland's inshore waters can be broken down into three key fisheries; the west coast Nephrops creel fishery; the west coast crab and lobster creel fishery; the east coast crab and lobster creel fishery; the north coast crab and lobster creel fishery; and the island crab and lobster creel fishery which occurs around Orkney and the Outer Hebrides. 

Scottish Nephrops (Nephrops norvegicus), which developed as a commercial fishery from the 1960s, is now Scotland's second most valuable species with over 16,000 tonnes landed in 2016, worth £75 million. Scotland is allocated the majority of Europe's total allowable catch (TAC) for this species and takes over one third of Nephrops landings worldwide. Nephrops are caught by trawlers operating in both the North Sea and West of Scotland waters, but those caught by creels and sold to the live market are significant on the west coast of Scotland. 

Landings have remained relatively stable from static gear vessels at around 1,600 tonnes, whilst mobile gear landings have fluctuating between 10,000 and 13,000 tonnes between 2008 to 2015. The value of the fishery has also remained relatively stable over the same period for static gear vessels at around £14 million whilst mobile gear values have ranging from £23 million to £32 million with a spike in 2012 of £37 million.

Crab and lobster are important fisheries in Scotland Landings of brown crab into Scotland totalled 11,000 tonnes in 2015 with a value of £14 million (Fig. 8). The majority of brown crab comes from West of Scotland waters (54%) the remaining from the North Sea (46%). Catch rates have remained relatively stable since 2011 after an increase in tonnage landed. The value of these landings has increased from around £11 million in 2008 to £14 million in 2015 (Fig. 8). This fishery is long established and traditionally most brown crab was caught using creels in inshore waters but from the mid 1980s technological advances allowed the fishery to expand to offshore fishing grounds. Inshore grounds now accounts for around two thirds of brown crab landings and the remaining is caught offshore[3].

The European lobster is an important fishery to Scotland worth around £11 million in 2015 from just over 1,000 tonnes of landed lobster (Fig. 9). The majority of lobster was taken from the North Sea (71%) and the remaining from west of Scotland waters (29%) in 2015. Lobster landings have remained relatively stable since 2008, with the exception of a small dip in 2013, fluctuating between 1,000 and 1,200 tonnes per year. Prices have also fluctuated between £10 million and £13 million over the same period (Fig. 9).
Velvet crab, traditionally considered a 'pest' species, is now a seasonal fishery which became financially viable in Scotland because of stock collapse in the Spanish fishery in the early 1980s. Scotland now supports the largest velvet crab fishery in Europe[4]. In 2015, 1,500 tonnes of velvet crab were landed into Scotland with a value of £3.7 million. Landed weight in this fishery has been on the decline year on year from 2,700 tonnes in 2008 (Fig. 10). This is also reflected in the value of the fishery although prices per tonne have held or increased over this period.

To gather data on the interactions of Nephrops creels with other marine species, fishers were asked what other species they commonly encountered when hauling their creels. Squat lobster was the species most cited by fishers, followed by brown crab, octopus and cod (Fig. 18). Most fishers reported an increase in cod/codling (juvenile cod) over recent years compared to the past. Others discussed the increase in octopus which predates on Nephrops. A total of 27 species were cited as interacting with Nephrops gears.
 
Figure 18: Most commonly encountered species in Nephrops gear cited by interviewees 
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Figure 19: Most commonly encountered species in West of Scotland crab and lobster gear cited by interviewees 
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Figure 20: Most commonly encountered species in east coast crab and lobster gear cited by interviewees 
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In the West of Scotland crab and lobster creels, 24 species where cited by fishers as encountered (Fig. 19). The two most common species were dogfish and conger eel, followed by wrasse, velvet crab, spider crab and green crab. Velvet and brown crab were included on these by-catch lists as they were undersized and therefore discarded. 

On the east coast, 32 species where cited by fishers as encountered in crab and lobster creels (Fig. 20). The most common species was cod listed 90 times, followed by wrasse, octopus, ling and whelk (20-30 times each). A much wider range of other species were listed as interacting with east coast creels compared to the west coast. This could be due to higher survey sampling on the east coast, data collection methods (all species encountered rather than most common) or higher retention rates in parlour creels, which dominate on the east coast as opposed to D-shape prawn creels which dominate on the west coast. 

Access and deployment rates vary between these fisheries with vessels accessing up to a maximum of 3,000 (deployment 2,500) creels in the west coast Nephrops fishery compared with 1,200 (deployed 900) creels in the west coast crab and lobster fishery and 2,300 (accessed and deployed) in the east coast crab and lobster fishery. The average number for creels accessed and deployed by vessels was much lower than the maximum figures which was on average 1,009 (926 deployed) in the west coast Nephrops fishery, compared to a 359 creels (294 deployed) in the west coast crab and lobster fishery, and 542 (455 deployed) in the east coast crab and lobster fishery. 
The amount of creels deployed are best related to length of vessel or, more favoured by fishers, number of crew. When broken down by crews the number of Nephrops creels deployed has a somewhat linear increase (+~600 creels per crew member) which is also the case in the east coast crab and lobster fishers (+~350 creels per crew member). These increases are higher than the reported average daily hauling rates of 400 creels per crew member in the Nephrops fishery and 200 creels per crew member in the crab and lobster fisheries. 
Creel numbers deployed do not appear to vary significantly between seasons in the west coast Nephrops fishery, but they do vary substantially in the east coast crab and lobster fishery with an increase of almost a third from the lowest deployment levels in February up to peak deployment levels in August. Hauling frequencies also varied between season in all fisheries with most fishers hauling every 2 days during the summer or good weather periods which extended up to a week or longer in winter or poor weather periods. 

.




Table 3. Summary of information for the proposed survival exemption for pots, traps and creels in area 6a
	Country
	Exemption applied for (species, area, gear type)
	Species as bycatch or target
	Number of vessels subject to the landing obligation 
	Landings (by landing obligation subject vessels)
	Estimated Discards
	Estimated Catch
	Discard Rate
	Estimated discard survival rate from provided studies

	Scotland
	All fish species in area 6a caught in pots,traps and creels 
	bycatch
	1,400
	71,265t in total; of which
15,977t of nephrops; and 
3,739t of other species 
	n/a

	n/a
	n/a
	>90%


[bookmark: _GoBack] These figures are for NS and NWW combined.  
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Total
Species Dived	
  down Taken	
  by	
  bird Unclear	
  fate No avg.	
  mortality	
  (%) per	
  trip	
  (min-­‐max)
Cod 101 88 189 47 10-­‐83%
Dab 24 78 102 77 0-­‐79%
Poor	
  cod 5 40 1 46 87 60-­‐100%
Shorthorn	
  sculpin 23 23 0 0%
Whiting 8 13 21 62 15-­‐78%
Saithe 9 7 16 44 27-­‐80%
Wolffish 9 4 13 31 0-­‐44%
All	
  species 185 235 1 421 56 19-­‐78%
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