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Executive Summary
This report fulfils the project output requirements detailed in the project documentation, namely to produce a “Report with principle content tables ranking the primary and secondary species in scallop fisheries and their temporal/spatial variation”.  The report therefore details the catch composition data resulting from the Cefas observer program whilst monitoring scallop dredge fisheries in the English Channel. 
The fisheries for King Scallops (Pecten maximus) in the Channel are the most valuable single species targets for UK vessels with landings typically in the region of £15-£20 million. The vast majority of these landings are generated by towed dredge operations.
Although prosecuted by many of the same vessels, the fisheries in 27.7.d and 27.7.e are quite distinct in seasonality and catch composition hence the two areas are described separately.  
The number of trips observed is a limiting factor in terms of analyses particularly so in 27.7.d where no form of temporal analysis is possible due to low sample numbers.
Nevertheless, 27.7.d has a less diverse catch composition with 32 bycatch species recorded in the observer data compared to 61 in 27.7.e.  The total number of animals recorded per trip has an influence upon the number of species observed with very large catches increasing the number of species observed.
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[bookmark: _Toc509176328]Introduction: Scallop fisheries in the Channel (ICES subdivisions 27.7.d and 27.7.e)
[bookmark: _Toc509176329]Fishery description
The fisheries for King Scallops (Pecten maximus) in the Channel are the most valuable single species targets for UK vessels with landings typically in the region of £15-$20 million per year.  These fisheries are almost exclusively targeted with scallop dredges although a few hand dive fisheries exist in the western channel, mainly in the Lyme bay area.  P maximus are also taken as bycatch in beam trawls in the Channel; where scallops are reported as being landed from beam trawl trips they average 2% of the landings biomass (MMO data, 2007-2016).
P. maximus prefers gravelly sandy substrates and consequently the fisheries are concentrated on grounds with this substrate type.  This places some natural restrictions on the bycatch composition as it will be mostly restricted to those animals frequenting the same habitats. (figure 1.1).  There is a clear distinction between the eastern and western channel with a gap running essentially from Selsey in the east to Portland in the west where there is little or no scalloping activity.  Landings and observer data show that there is a contrast in the species composition of fisheries and general ecology between 27.7.d ad 27.7.e and therefore it is appropriate to analyse the bycatch data seperately. 
[image: ]
[bookmark: _Toc501446231]Figure 1.1: Map of UK fishery activity in Divisions 27.7.d and 27.7.e
Species selection within scallop dredges will be affected by the construction of the dredges and technical measures govern the construction methods for scallop dredges for UK vessels fishing inside the 12 mile limit of English waters (Sea Fisheries England, Scallop Fishing Order 2012).  In effect, these technical specifications are therefore used by all UK vessels fishing in the Channel to save carrying multiple gear types.  The ring-size is not defined but rather the limits on the number of rings that can be stretched across the back and belly of the dredge, which is itself limited in width (85cm max).  As a result, most scallop dredges in the channel use between 75-85mm (internal ring width diameter).  Size selectivity by dredge gear is not exclusively a function of ring size as the gaps between the rings is considered to be influential and selection therefore also depends upon the tightness of the linkages as well as the ring size itself. 
In terms of minimum landing sizes (MLS), there is a different minimum landing size for scallop between 27.7.d and 27.7.e. However, vessels rarely change gear to accommodate the change in MLS.
Scallop landings are controlled through composition regulations, P. maximus having to represent at least 95% of the landings by weight.  This regulation was introduced to prevent the targeting of sole with dredges.  Landings data are therefore not a reliable indicator of the catch composition and true catch observations are required.
[bookmark: _Toc509176330]Data used
The analysis of by-catch composition presented here uses data from the Cefas observer programme collected onboard scallop dredgers between 2012-2016.  This year range has been selected as being representative of current fishery practice but not so narrow as to be dominated by strong year classes of bycatch species.  The number of trips undertaken in each year is shown in the text table below.  Within each trip, the observer will examine a sub-sample of the retained and discarded portion of a number of different hauls.  To provide an estimate of the numbers caught on a trip, these sub-samples are then raised to be representative of the entire trip.
	
	2011
	2012
	2013
	2014
	2015
	2016

	27.7.d
	1
	4
	0
	1
	0
	0

	27.7.e
	1
	10
	13
	13
	16
	10



Landings records for dredgers targeting scallops were examined from official UK data holdings (iFish) at a daily record level between 2007-2016 to determine the relative value of landed bycatch components.
Cefas observers count and measure all animals in the by-catch samples, at sea weights are not always possible.  Length to weight conversion factors are available for many but not all species, so to ensure maximum coverage of the species composition, the bycatch analysis here is presented in terms of numbers.  The MSC standard requires bycatch rates to be determined in biomass terms, therefore in order to satisfy accreditation criterion it will be necessary to either establish weight-length parameters for all species encountered in these dredge fisheries, or for future data collection to ensure that weighing facilities are available.
[bookmark: _Toc509176331]Data representativeness
The available observer data, particularly for 27.7.d is low and the seasonal profile of the available samples is out of line with the seasonality of the fishery (table 1.1).  For 27.7.e, the available observer data is spread more throughout the year.  Observer trips are undertaken on a range of vessel sizes.  The largest of scallop vessels will undertake trips of ~5-7 days and be capable of landing large tonnages. However, the majority of observer trips are relatively short with less than 10 tonnes being landed.  Conversion of the observer records of scallop to biomass shows that the tonnage profile of the available observer trips bears some resemblance to the landings data, albeit skewed to smaller catches particularly in 27.7.e (figure 1.2). 
Ideally the observer data would be raised to the total trips undertaken by the UK fleet and preferably by fleet size-sector, however given the sparseness of the coverage this has not been feasible, and data are analysed as annual totals.
[bookmark: _Toc509176304]Table 1.1:   Monthly profile of scallop dredge observer data (2011-2016) and the mean UK scallop landings (10-year period, 2007-2016) in tonnes by ICES division.
	
	Number of individuals observed
	Number of trips observed
	Average scallop landings
	Number of individuals observed
	Number of trips observed
	Average scallop landings

	
	27.7.d
	27.7.e

	Jan
	-
	-
	440
	11 251
	1
	313

	Feb
	5 001
	2
	406
	477 375
	5
	332

	Mar
	5 392
	2
	401
	36 475
	8
	497

	Apr
	-
	-
	190
	44 735
	4
	685

	May
	-
	-
	149
	63 397
	4
	1 008

	Jun
	-
	-
	154
	79 587
	9
	945

	Jul
	-
	-
	234
	17 974
	3
	797

	Aug
	-
	-
	306
	65 113
	8
	683

	Sep
	120 884
	1
	735
	78 952
	8
	441

	Oct
	-
	-
	1 191
	40  995
	7
	283

	Nov
	-
	-
	841
	12713
	4
	237

	Dec
	197 230
	1
	416
	4 041
	3
	201
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[bookmark: _Toc501446232]Figure 1.2: Histogram of scallop biomass from the observer data and reported landings for dredge gears in 27.7.d and 27.7.e. 

There does appear to be a relationship between the total number of bycatch species observed on a trip and the total raised number of animals (figure 1.3).  Trips with very high total catch numbers have much higher numbers of species observed.
[image: ]
Figure 1.3: Number of bycatch species vs total individuals observed from observer data on scallop dredgers in 27.7.d and 27.7.e. 
There are clearly some issues with the low sampling rate in 27.7.d and the results in the following section should therefore be viewed with caution.
[bookmark: _Toc509176332]Other research
Bycatch in Pecten maximus fisheries has been examined in a number of other studies although not necessarily in the area of interest. Craven et al (2013) looked at the potential impact of scallop dredging on teleost fish communities around the Isle of Man.  Craven found bycatch rates of fish in dredgers to be generally low (reflecting generally depressed stock statuses) but still potentially impactful.  Szostek et al (2016) undertook sampling to look at regional variation in bycatches between the Channel and the Irish Sea and included analysis of all benthic organisms as well contrasting with the commercial species included in Cefas observer data.  Szostek found in their sampling that the bycatch rates were higher in 7d compared to 7e, mostly due to the presence of cuttlefish in the Baie de Seine.  This is in contrast to the Cefas data analysed below, highlighting the large spatial and temporal variations that occur in this fishery.

[bookmark: _Toc509176333]Scallop dredge fisheries in Division 27.7.d
Given the low numbers of scallop dredge trips undertaken in 27.7.d, no temporal analysis is possible, and the observer data have been pooled across the sampled trips.
Table 2.1 summarises the catch profile for this region, ranked in order of abundance in the observed catches.  The overall percentage of scallop within the catch in this region is high at 95.2% by number.  The recorded bycatch comprises 32 species of which plaice is the dominant species comprising 42% of bycatch by number followed by cuttlefish and spider crab.  The top 10 species account for 92% of bycatch by number.  10 of these 32 species can be considered “Primary” according to the MSC criterion in that there are targets for biomass and fishing mortality on these species.
Retention rates are variable and will depend upon minimum landing size, quota holding and marketability of the species in question.  The construction material and design of scallop dredges is fairly unforgiving and the incidental mortality rate (organisms impacted by the gear but not entering) may be higher than for those organisms entering the gear (Jenkins, Beuker-Stewart & Brand  2001).  Damage for organisms in the dredge bycatch is sometimes fatal and may be higher than in some other towed gears although directly comparable datasets were not found.  The proportion of bycatch that is landed from this region has a median of 1.2% by weight and 2.6% by value.
Bycatch rates for each of the recorded bycatch species have been calculated in relation to the target species and presented as numbers caught per million scallops retained.  To put this into the perspective of the fishery in 27.7.d, the UK removed approximately 16 million scallops in 2016.  This is derived from landings of 3105t (STECF, 2016) and a mean catch weight of 195g per scallop (Cefas unpublished).  Total international landings in 2016 were ~20,000 tonnes, however the international fishery is dominated by French vessels fishing in inshore waters around France which are likely to generate very different by-catch profiles, so extrapolation of discard estimates is not considered appropriate.



[bookmark: _Toc501446233]Figure 2.1: Cumulative % of bycatch within the dredge fisheries targeting Pecten maximus in Division 27.7.d. 



[bookmark: _Toc509176305]Table 2.1: Scallop dredge fisheries in Division 27.7.d:  Summary catch composition from UK dredge fisheries targeting scallops from observer data.  Primary bycatch species are where fisheries are managed to targets.
	 
	% catch
	% of bycatch
	N caught per million scallops retained
	Retention rate
	Catch type

	GREAT SCALLOP
	95.20%
	 
	 
	4%
	Target

	EUROPEAN PLAICE
	2.00%
	42%
	2 069
	3%
	Primary

	UNDULATE RAY
	0.00%
	1%
	34
	4%
	Primary

	THORNBACK RAY (ROKER)
	0.00%
	1%
	30
	2%
	Primary

	BLONDE RAY
	0.00%
	1%
	26
	0%
	Primary

	STARRY SMOOTH HOUND
	0.00%
	0%
	13
	0%
	Primary

	SPOTTED RAY
	0.00%
	0%
	13
	0%
	Primary

	COD
	0.00%
	0%
	4
	100%
	Primary

	ANGLERFISH (MONK)
	0.00%
	0%
	2
	0%
	Primary

	LESSER SPOTTED DOGFISH
	0.00%
	0%
	2
	100%
	Primary

	POLLACK
	0.00%
	0%
	0
	100%
	Primary

	WHITING
	0.00%
	0%
	0
	65%
	Primary

	COMMON CUTTLEFISH
	1.00%
	20%
	981
	0%
	Secondary

	COMMON SPIDER CRAB
	0.70%
	15%
	735
	1%
	Secondary

	EDIBLE CRAB
	0.10%
	3%
	138
	19%
	Secondary

	LEMON SOLE
	0.10%
	3%
	126
	0%
	Secondary

	PILCHARD
	0.10%
	2%
	118
	0%
	Secondary

	TUB GURNARD
	0.10%
	2%
	112
	68%
	Secondary

	SOLE (DOVER SOLE)
	0.10%
	2%
	107
	49%
	Secondary

	BRILL
	0.10%
	2%
	77
	0%
	Secondary

	THICKBACK SOLE
	0.10%
	1%
	73
	62%
	Secondary

	TURBOT
	0.10%
	1%
	53
	0%
	Secondary

	WHITING-POUT (BIB)
	0.00%
	1%
	48
	0%
	Secondary

	COMMON DRAGONET
	0.00%
	1%
	47
	0%
	Secondary

	DAB
	0.00%
	1%
	27
	0%
	Secondary

	SANDEELS
	0.00%
	0%
	20
	0%
	Secondary

	POOR COD
	0.00%
	0%
	20
	0%
	Secondary

	SAND SOLE
	0.00%
	0%
	13
	0%
	Secondary

	TWP SPOTTED CLINGFISH
	0.00%
	0%
	13
	0%
	Secondary

	GREAT SANDEEL
	0.00%
	0%
	13
	0%
	Secondary

	COMMON FLAT OYSTER
	0.00%
	0%
	7
	100%
	Secondary

	JOHN DORY
	0.00%
	0%
	0
	100%
	Secondary

	COMMON LOBSTER
	0.00%
	0%
	0
	0%
	Secondary





[bookmark: _Toc509176334]Scallop dredge fisheries in Division 27.7.e 
As stated in the results for 27.7.d, Cefas observers count and measure all animals in the by-catch samples, at sea weights are not always possible.  Length to weight conversion factors are available for many but not all species, so to ensure maximum coverage of the species composition, the bycatch analysis here is presented in terms of numbers.
Table 3.1 summarises the catch profile for this ICES Division, ranked in order of abundance in the observed catches.  The bycatch in 27.7.e is more varied than in 27.7.d as expected with its more varied ecology (McClellan et al 2014).  The observer data record 61 bycatch species within the catches of scallop dredges, the top 10 of which account for 92% of the bycatch by number.  Edible crab is the most common bycatch species followed by monkfish and spider crab. The proportion of the target species (scallop) is higher than in 27.7.d at 96.6% by number.  Retention rates are again variable, but the higher value species seem to have a higher retention rate than in 27.7.d.  18 of the 61 bycatch species can be considered “Primary” according to the MSC criterion in that there are targets for biomass and fishing mortality on these species.
As with 27.7.d, bycatch rates for each of the recorded bycatch species have been calculated in relation to the target species and presented as numbers caught per million scallops.  The fishery in 27.7.e saw removals of 5147t (STECF 2016) and a mean catch weight of 140g per scallop (Cefas, unpublished).  In total, the UK removed approximately 36.7 million scallops in 2016.  This is derived from landings of 3105t (STECF, 2016) and a mean catch weight of 140g (Cefas unpublished).

[bookmark: _Toc501446234]Figure 3.1: Cumulative % of bycatch within the dredge fisheries targeting Pecten maximus in Division 27.7.e. 
There are only 7 years of observer data available for this fishery in which temporal analysis could be done.  Considering those bycatch species which comprise the top 10 (by number) when summed across all years, they form between 85-96% of all discards when split by year (figure 3.2).  The larger proportion of Anglerfish in 2012 can be traced back to a single trip, highlighting the potential inherent variability when dealing with low sample numbers (10 trips in 2012).  The proportion of discards comprising these species is steadily declining over the observed period (figure 3.3).  This implies that the diversity of bycatch is increasing although the cause of this is unclear.  It could represent a decline in the relative abundance in the most abundant species, alternatively it could represent a systematic change in the spatial distribution of fishing effort.

[bookmark: _Toc501446235]Figure 3.2: Annual breakdown of bycatch for the most common species within the dredge fisheries targeting Pecten maximus in Division 27.7.e. 

[bookmark: _Toc501446236]Figure 3.3: Change through time of the proportion of discards accounted for by the top 10 most common species within the dredge fisheries targeting Pecten maximus in Division 27.7.e. 

[bookmark: _Toc509176306]Table 3.1: Summary catch statistics from UK dredge fisheries targeting scallops from observer data in Division 27.7.e. Primary bycatch species are where fisheries are managed to targets.
	
	% catch
	% of bycatch
	N caught per million scallops retained
	Retention rate
	

	GREAT SCALLOP
	96.60%
	 
	 
	67%
	Target

	ANGLERFISH (MONK)
	0.50%
	19%
	2 557
	31%
	Primary

	EUROPEAN PLAICE
	0.20%
	7%
	913
	27%
	Primary

	SOLE (DOVER SOLE)
	0.00%
	3%
	401
	90%
	Primary

	THORNBACK RAY (ROKER)
	0.10%
	2%
	255
	2%
	Primary

	LESSER SPOTTED DOGFISH
	0.00%
	1%
	86
	4%
	Primary

	BLACK-BELLIED ANGLERFISH
	0.00%
	0%
	49
	80%
	Primary

	SPOTTED RAY
	0.00%
	0%
	41
	18%
	Primary

	BLONDE RAY
	0.00%
	0%
	41
	24%
	Primary

	CUCKOO RAY
	0.00%
	0%
	17
	7%
	Primary

	(EUROPEAN) MACKEREL
	0.00%
	0%
	13
	0%
	Primary

	UNDULATE RAY
	0.00%
	0%
	10
	0%
	Primary

	SMALLEYED (PAINTED) RAY
	0.00%
	0%
	10
	0%
	Primary

	COMMON LING
	0.00%
	0%
	4
	100%
	Primary

	SPURDOG
	0.00%
	0%
	4
	0%
	Primary

	NURSE HOUND
	0.00%
	0%
	3
	0%
	Primary

	COD
	0.00%
	0%
	2
	0%
	Primary

	WHITING
	0.00%
	0%
	1
	0%
	Primary

	EDIBLE CRAB
	1.20%
	31%
	4 206
	1%
	Secondary

	COMMON SPIDER CRAB
	0.50%
	14%
	1 864
	0%
	Secondary

	COMMON CUTTLEFISH
	0.40%
	11%
	1 504
	2%
	Secondary

	COMMON DRAGONET
	0.10%
	2%
	287
	0%
	Secondary

	LEMON SOLE
	0.00%
	2%
	257
	83%
	Secondary

	POOR COD
	0.10%
	2%
	213
	0%
	Secondary

	THICKBACK SOLE
	0.10%
	1%
	185
	0%
	Secondary

	WHITING-POUT (BIB)
	0.10%
	1%
	180
	1%
	Secondary

	RED GURNARD
	0.00%
	1%
	159
	0%
	Secondary

	BRILL
	0.00%
	0%
	50
	95%
	Secondary

	TURBOT
	0.00%
	0%
	47
	100%
	Secondary

	GREAT SANDEEL
	0.00%
	0%
	27
	0%
	Secondary

	MEGRIM
	0.00%
	0%
	25
	65%
	Secondary

	SCALD FISH
	0.00%
	0%
	19
	0%
	Secondary

	JOHN DORY
	0.00%
	0%
	19
	0%
	Secondary

	COMMON LOBSTER
	0.00%
	0%
	16
	36%
	Secondary

	SPOTTED DRAGONET
	0.00%
	0%
	15
	0%
	Secondary

	STREAKED GURNARD
	0.00%
	0%
	15
	0%
	Secondary

	SOLENETTE
	0.00%
	0%
	13
	0%
	Secondary

	TOMPOT BLENNY
	0.00%
	0%
	10
	0%
	Secondary

	CUTTLE-FISH
	0.00%
	0%
	7
	83%
	Secondary

	MARBLED ELECTRIC RAY
	0.00%
	0%
	7
	0%
	Secondary

	WHELK
	0.00%
	0%
	5
	0%
	Secondary

	GREY GURNARD
	0.00%
	0%
	5
	0%
	Secondary

	VELVET SWIMMING CRAB
	0.00%
	0%
	5
	0%
	Secondary

	CUCKOO WRASSE
	0.00%
	0%
	5
	0%
	Secondary

	STARRY SMOOTH HOUND
	0.00%
	0%
	5
	26%
	Secondary

	RED MULLET
	0.00%
	0%
	4
	46%
	Secondary

	SQUID
	0.00%
	0%
	4
	0%
	Secondary

	TUB GURNARD
	0.00%
	0%
	4
	0%
	Secondary

	DAB
	0.00%
	0%
	4
	0%
	Secondary

	RED BANDFISH
	0.00%
	0%
	3
	0%
	Secondary

	Pink Cuttlefish
	0.00%
	0%
	3
	0%
	Secondary

	TOPKNOT
	0.00%
	0%
	2
	0%
	Secondary

	POGGE (ARMED BULLHEAD)
	0.00%
	0%
	2
	0%
	Secondary

	GREAT PIPEFISH
	0.00%
	0%
	2
	0%
	Secondary

	EUROPEAN CONGER EEL
	0.00%
	0%
	2
	0%
	Secondary

	BUTTERFLY BLENNY
	0.00%
	0%
	2
	0%
	Secondary

	NORWEGIAN TOPKNOT
	0.00%
	0%
	1
	0%
	Secondary

	IMPERIAL SCALDFISH
	0.00%
	0%
	1
	0%
	Secondary

	SQUAT LOBSTERS
	0.00%
	0%
	1
	0%
	Secondary

	European spiny lobster
	0.00%
	0%
	1
	0%
	Secondary

	COMMON SPINY LOBSTER
	0.00%
	0%
	1
	0%
	Secondary

	YARREL'S BLENNY
	0.00%
	0%
	1
	0%
	Secondary









[bookmark: _Toc509176335]Conclusions
Although the scallop fisheries are relatively well targeted with over 90% of catches comprising Pecten maximus, there is clearly scope for these fisheries to take a wide range of other species as bycatch.
The data presented here indicates that a higher proportion of individuals from species which would attract a “Primary” designation under MSC rules are caught as bycatch compared to those classed as “Secondary”.

[bookmark: _Toc509176307]Table 4.1:  Number of individuals in bycatch by primary and secondary designation.
	
	27.7.d
	27.7.e

	Primary
	8,213
	7,429

	Secondary
	7,537
	5,082



It is, however, evident that the sampling rate, particularly in 27.7.d is very low and the results of this analysis are therefore highly uncertain.  Even in 27.7.e where the sampling rate is higher and covers the full year there are questions as to the representativeness of the samples.  Evidence from scientific surveys using dredges demonstrates that cuttlefish regularly features as bycatch and yet the data presented here suggests 7 cuttlefish per 1 million scallops in area 27.7.e (~7 cuttlefish per 6500t of scallop) which is far below expectations, particularly for a fishery conducted mainly in the summer.  It is therefore likely that a more intensive bycatch recording program will be required to improve the robustness of the dataset.
The Scope of Work for task 4 of this project includes work on “Observer program design if necessary”, although the specifics for this preliminary report only require the identification and tabulation of bycatch species.  Therefore Annex 1 below summarises the scope of an observer program.
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[bookmark: _Hlk508781943][bookmark: _Toc509176337]Annex 1 Scope of an observer programme
The analysis presented above is based on data gathered through the ongoing Cefas Observer Programme (COP). Under the current programme, a minimum of 12 trips on board English registered fishing vessels are sampled each year, with a target of three trips per quarter. This is the minimum number of sampling trips for all metiers covered by the Cefas programme and spans all English scallop activity therefore covering the North Sea, Channel, Celtic sea and Irish sea.  Realistically as the majority of English vessel scallop activity is in the western channel, that is where the sampled trips have taken place with a more limited set in the eastern channel. While there is the option under the Data Collection Framework to cease sampling the scallop dredge sector due to the relatively low catches and landings of quota species, sampling has continued. The design of the existing programme means that: 
· The two areas (7d and 7e) are not distinct when randomly selecting vessels so naturally sampling effort is focused on where most of the English vessels are fishing (more in 7e than 7d).
· In terms of records for UK over 10m vessels, there are more records in 7e compared to 7d, but much more landings in 7d than 7e. This is due to the presence of Scottish vessels which are not sampled under the Cefas Observer Programme. 
· Skippers can refuse to take observers and this information is recorded - refusal or success rates provide a quality indicator for statistically based sampling designs. It is worth noting however, that vessel operators take part in the COP on a voluntary basis.
According to the MSC Fisheries Standard, the SG 80 (pass) requires that “Some quantitative information is available and is adequate to assess the impact of the UoA on the main primary / secondary species with respect to status”.  This suggests that monitoring does not necessarily need to be annual but enough to detect any on-going variability / trends following any baseline work done when the fishery is first certified. The data available therefore (i) can be used to provide this baseline, and (ii) for 7e, can be used to explore changes over time.  The COP in its current format is likely to provide a time series of data to monitor future bycatch rates at the same level of comprehensiveness.
If data specific to 7d are required, then there are several options:
· The current sampling under the Cefas Observer Programme could be modified/expanded to specifically target scallop vessels in 7d.  Whilst technically possible, this would require additional funding without impacting the sampling in 7e.
· Monitoring technology, such as cameras to collect data, could be considered.  This technology is being employed in some Scottish scallop fisheries, primarily as a tool for checking gear regulations are adhered to although the use of the technology for catch  monitoring is being trialled.  Again, the costs of such a program would need to be met.
· Sampling of Scottish vessels could be included.  At present no Scottish vessels fishing in the Channel are sampled in the COP, nor are they sampled as part of the Scottish sampling program.  In order to address this, the Scottish Observer Programme could cover Scottish scallop vessels fishing in the English Channel.  Alternatively these vessels could also be included in the Cefas drawlist and be targeted by Cefas observers (since observers from Marine Scotland Science also sample English trawlers that regularly land into Scotland).   There are some logistical difficulties to overcome as the Scottish registered scallopers are typically more nomadic than the English registered vessels.  This process would naturally increase the proportion of trips sampled in the eastern channel, however the sampling rate in 7e would decrease to compensate.
· A bespoke observer program could be developed, funded externally to the COP, which runs on a periodic basis (i.e. every 3-5 years) to generate the additional data required for the acquisition and maintenance of any accreditation.  Whilst there are advantages to this process in terms of guaranteeing spatial coverage, the ownership of this long-term process (including organisation, data ownership, storage and processing) would need to be addressed to ensure that data were properly comparable between survey years rather than a more ad-hoc collection of one-off studies.
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27.7.d: Cumulative % of bycatch by number

GREAT SCALLOP	EUROPEAN PLAICE	COMMON CUTTLEFISH	COMMON SPIDER CRAB	EDIBLE CRAB	LEMON SOLE	PILCHARD	TUB GURNARD	SOLE (DOVER SOLE)	BRILL	THICKBACK SOLE	TURBOT	WHITING-POUT (BIB)	COMMON DRAGONET	UNDULATE RAY	THORNBACK RAY (ROKER)	DAB	BLONDE RAY	SANDEELS	POOR COD	0	0.41996931929885761	0.61917840903322063	0.76840344660681836	0.79639345144986984	0.82206984106782199	0.84607079148777298	0.86882244318716595	0.8904728828840891	0.90605136335830005	0.92097087307881009	0.93181300126079569	0.94158561425658927	0.95107436913972865	0.95797125314786413	0.96414964906829415	0.96967367733955268	0.97500722187731959	0.97909146769452848	0.98317571351173738	


27.7.e: Cumulative % of bycatch by number

GREAT SCALLOP	EDIBLE CRAB	ANGLERFISH (MONK)	COMMON SPIDER CRAB	COMMON CUTTLEFISH	EUROPEAN PLAICE	SOLE (DOVER SOLE)	COMMON DRAGONET	LEMON SOLE	THORNBACK RAY (ROKER)	POOR COD	THICKBACK SOLE	WHITING-POUT (BIB)	RED GURNARD	LESSER SPOTTED DOGFISH	BRILL	BLACK-BELLIED ANGLERFISH	TURBOT	SPOTTED RAY	BLONDE RAY	0	0.30929090133244486	0.49731528939480985	0.63438995658813413	0.74501962907711439	0.81215268258025552	0.8416120760930228	0.86272667182129958	0.88159637252616319	0.90031634326945731	0.91601211442655472	0.92960017916093807	0.94287072715568432	0.95457361704295352	0.96091706737437388	0.96460850336277382	0.96819768139796203	0.97162592368420586	0.97466330841541593	0.97765168925775736	


Breakdown of bycatch in 27.7.e  by year

EDIBLE CRAB	2011	2012	2013	2014	2015	2016	44.444444444444429	21.424831671962952	22.304622248081664	45.742871110838472	32.032778155934636	32.889896977573926	ANGLERFISH (MONK)	2011	2012	2013	2014	2015	2016	7.4074074074074066	32.568120430170133	6.2524764510742932	11.016562366392522	9.4117567697752538	8.3747748109415525	COMMON SPIDER CRAB	2011	2012	2013	2014	2015	2016	14.814814814814813	15.639564662438715	23.686990775371449	5.8681757584394791	9.442618306245528	20.364618094411284	COMMON CUTTLEFISH	2011	2012	2013	2014	2015	2016	18.518518518518519	17.359371830060784	0.10979477712967355	2.3203729193312967	4.4116186939119508	4.7030013498798171	EUROPEAN PLAICE	2011	2012	2013	2014	2015	2016	3.7037037037037033	0.99745904495388815	19.836891269186506	10.861870838437103	13.466001400995706	5.1019435258459378	SOLE (DOVER SOLE)	2011	2012	2013	2014	2015	2016	0	1.181889804611201	3.96045446074893	6.5919336711591852	5.2016445151524069	5.4888421644243968	COMMON DRAGONET	2011	2012	2013	2014	2015	2016	3.7037037037037033	2.637389430245642	1.4681130199053447	0.90541898403294763	1.2189463694374658	0.84304761713594623	LEMON SOLE	2011	2012	2013	2014	2015	2016	0	0.27529287395389135	7.4317619858364727	2.0779176265358639	4.220104309463637	4.4395489695248331	THORNBACK RAY (ROKER)	2011	2012	2013	2014	2015	2016	3.7037037037037033	0.38719314988359627	0.31369936322763753	0.68190551098715746	6.3185201471656853	3.1212834396342775	POOR COD	2011	2012	2013	2014	2015	2016	0	1.1590321262962915	1.3551812491433952	5.0599914491213678	0.53122316875041753	0	



Proportion of discards comprising the overall top 10 species

2011	2012	2013	2014	2015	2016	96.296296296296291	93.630145024577104	86.719985599705382	91.127020235275396	86.255211836832686	85.32695694937199	
Percentage
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