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Catch per unit of fishing effort (e.g. kg/hr fished).

MSC Certification Requirements

Cooperative Visserij Organisatie

European Commission

Exclusive Economic Zone

Endangered, threatened and protected species

European Union

Fishing Mortality

United Nations Food and Agriculture Organisation

Limit reference point for fishing mortality that is expected to drive the stock to
the biomass limit in the long term

Target fishing mortality under EU Multiannual Management Plan (MAMP)
Fishing mortality consistent with maximum long term vyield

Precautionary reference point of fishing mortality expected to maintain the SSB
at the precautionary reference point in the medium term

Harvest Control Rule

International Council for the Exploration of the Sea
Institute for Marine Resource & Ecosystem Studies
Norwegian Institute of Marine Research

Individual Transferable Quota

International Whaling Commission

EU Multiannual Management Plan for plaice and sole
Monitoring, Control and Surveillance

Minimum Legal (or where voluntary, Landing) Size for fish.

Page 12 of 241 AACOUI,.O



Acoura Marine

www.Acoura.com

Public Comment Draft Report
Osprey Trawlers North Sea Twin Rigged Plaice

MSC
MSY
NEA
NEAFC
NGO
NSRAC
OSPAR

P1
P2
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Plaice Box

PO
RAC
RIVO
SG
SI
SSB
TAC
TR1
TR2

UK
UNCLOS
UoA

UoC
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WWF

version 3.0(24/03/15)

Marine Stewardship Council

Maximum Sustainable Yield

North East Atlantic

The North East Atlantic Fisheries Commission
Non-Governmental Organisation

North Sea Regional Advisory Council (now the NSAC)

Oslo-Paris Convention (Convention for the Protection of the Marine
Environment of the North-East Atlantic)

MSC Principle 1
MSC Principle 2
MSC Principle 3
MSC Performance Indicator

Protected area extending from 53°N on the Dutch coast to 57°N on the Danish
coast from Netherlands to Denmark

Producer Organisation

Regional Advisory Council

Nederlands Instituut voor Visserij Onderzoek

Scoring Guidepost

Scoring Issue

Spawning Stock Biomass

Total Allowable Catch

Otter trawl gear with a cod end mesh size equal to or larger than 100mm

Otter trawl gear with a cod end mesh size equal to or larger than 70mm and
less than 100mm.

United Kingdom
United Nations Convention on the Law of the Sea
Unit of Assessment (

Unit of Certification — i.e. Definition of the fishery based on species,
geographical area and gear

Vessel Monitoring System

Virtual Population Analysis an age based fisheries model used to assess the
state of fish stocks

ICES Working Group on the Assessment of demersal stocks in the North Sea
and Skagerrak

World Wide Fund for Nature
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1 Executive Summary

» This report provides details of the MSC assessment process for the Osprey Trawlers
North Sea twin rig plaice fishery for Osprey Trawlers. The assessment process began
in March 2015, and was concluded on 21°' March 2016.

» A comprehensive programme of stakeholder consultations were carried out as part of
this assessment, complemented by a full and thorough review of relevant literature and
data sources.

» A rigorous assessment of the wide ranging MSC Principles and Criteria was

undertaken by the assessment team and a detailed and fully referenced scoring
rationale is provided in the assessment tree provided in Appendix 1.1 of this report.

» The Target Eligibility Date for this assessment is 21°' March 2016

The assessment team for this fishery assessment comprised of Jim Andrews, who acted as
team leader and primary Principle 2 specialist; Richard Millner, who was primarily responsible
for evaluation of Principle 1 and Rod Cappell who was primarily responsible for evaluation of
Principle 3.

Client strengths

» The client fishery has been certified for the past 5 years against the MSC standards,
and during that time has met the requirements of all of the previous conditions of
certification.

» Evidence has been presented at this re-assessment that procedures for gathering

information, training staff, and recording fishing activity are fully integrated into the
operating procedures of client vessels.

» Expert advisors are contracted by the client to ensure that all relevant informant is
analysed, summarised and reported.

Client weaknesses
» No weaknesses in the client’s operations were identified at this assessment.
Determination

» On completion of the assessment and scoring process, the assessment team
concluded that the fishery should be certified for a further period of 5 years, subject to
annual surveillance audits.

Rationale
» There are a number of areas which reflect positively on the fishery:
» The fishery is well documented. Good information is available, not just on fish

landings but also to describe the catch of non-target species and the
distribution of fishing activities.

Conditions & Recommendations

» However, a number of criteria which contribute to the overall assessment score scored
less than the unconditional pass mark, and therefore trigger a binding condition to be
placed on the fishery, which must be addressed in a specified timeframe (within the 5-
year lifespan of the certificate). Full explanation of these conditions is provided in
section 9 of the report, but in brief, the areas covered by these conditions are:
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) Reference Points — the target reference points for the stock is not consistent
with the latest estimate of Fusy. Action is required to re-align the target
reference point with the latest information. [Note that this condition has been
harmonised with other North Sea plaice fisheries undergoing assessment or
re-assessment].

> Harvest Control Rules — the current harvest control rules do not specifically
define how the exploitation rate would be reduced as the limit reference point
is approached. Action is required to specify this. [Note that this condition has
been harmonised with other North Sea plaice fisheries undergoing assessment
or re-assessment].

> ETP species outcome — the direct effects of the fishery on an ETP species,
the starry ray (Amblyraja radiata) are not known in sufficient detail. Research
is required to provide an adequate understanding of this impact.

> ETP species information — there is not enough information available to allow
mortality of starry ray in the fishery to be quantified and to measure trends in
sufficient detail to support a full strategy for this species. Again, research is
required to provide an adequate understanding of the interaction between this
species and the fishery.

For interested readers, the report also provides background to the target species and fishery
covered by the assessment, the wider impacts of the fishery and the management regime,
supported by full details of the assessment team, a full list of references used and details of
the stakeholder consultation process.

Acoura Marine Ltd confirm that this fishery is within scope.
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2 Authorship and Peer Reviewers

2.1 Assessment Team

Assessment team leader: Jim Andrews
Primarily responsible for assessment under Principle 2

Jim Andrews has over 20 years’ experience working in marine fisheries and environmental
management. His previous experience includes running the North Western and North Wales
Sea Fisheries Committee as its Chief Executive from 2001 to 2005, and previously working
as the SFC's Marine Environment Liaison Officer. During this time he was responsible for the
regulation, management and assessment of inshore finfish and shellfish stocks along a
1,500km coastline. He has an extensive practical knowledge of both fisheries and
environmental management and enforcement under UK and EC legislation. Jim has formal
legal training & qualifications, with a special interest in the policy, governance and
management of fisheries impacts on marine ecosystems. He has worked as an assessor and
lead assessor on more than 20 MSC certifications within the UK, in Europe, India and Asia
since 2007. In 2008 he worked with the MSC and WWF to help develop the MSC Risk Based
Framework and has subsequently used the RBF in assessments in European Indian and
Asian fishery assessments. Jim has carried out numerous MSC Chain of Custody
assessments within the UK.

Expert team member: Richard Millner
Primarily responsible for assessment under Principle 1

Dr Richard Millner has over 35 years’ experience working for the UK government as an
advisor on fish stocks, including wide experience of flatfish and inshore fisheries around the
UK. He has been a member of ICES working groups on flatfish and demersal stocks in the
North Sea and was chairman of the ICES Beam Trawl Survey Working Group. He has
carried out MSC assessments and peer reviews on a number of fisheries including Hastings
trammel and trawl fisheries for sole, twin-rig trawling for plaice in the North Sea and trawl
fisheries for plaice and sole in the North Sea. He has published widely on flatfish fisheries,
and the biology and growth of flatfish.

Expert team member: Rod Cappell
Primarily responsible for assessment under Principle 3

Rod Cappell is an independent fisheries consultant with over 20 years’ experience in the
sector. His company, Poseidon, is a fisheries and aquaculture consultancy delivering
management and economics services to public and private clients. He has ongoing
involvement in policy research for the European Commission on fisheries and maritime issues.
Rod has extensive MSC auditor experience as Team Leader and P3 expert. He has been
involved in the assessment of several fisheries in the Netherlands, including the sole and
plaice twin-rig fisheries. He was on the original assessment team for Osprey and CVO
assessments and has been involved with subsequent surveillance audits of these and Ekofish.

2.1.1 RBF Training

The Risk Based Framework was not used for this fishery assessment.

2.2 Peer Reviewers
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The peer reviewers who were selected to complete a peer review for this fishery assessment
are John Nichols and Mike Pawson. Both of these peer reviewers have expert knowledge of
North Sea fisheries, including the plaice fishery and twin-rig trawling. They have also each
participated in MSC assessments of other North Sea plaice fisheries.

Page 17 of 241

version 3.0(24/03/15) A Acoura



Acoura Marine www.Acoura.com
Public Comment Draft Report
Osprey Trawlers North Sea Twin Rigged Plaice

3  Description of the Fishery

3.1 Units of Certification (UoC) and Scope of Certification Sought

Acoura Ltd confirm that the fishery is within scope of the MSC certification sought for the
assessment as defined.

Prior to providing a description of the fishery it is important to be clear about the precise extent
of potential certification. The MSC Guidelines to Certifiers specify that the unit of certification
is “The fishery or fish stock (biologically distinct unit) combined with the fishing
method / gear and practice (= vessel(s) and / or individuals pursuing the fish of that
stock)”.

This clear definition is useful for both clients and assessors to categorically state what was
included in the assessment, and what was not. This is also crucial for any repeat assessment
visits, or if any additional vessels are wishing to join the certificate at a later date. The units
of certification for the fishery under consideration are as set out below.

The fishery assessed for MSC certification is defined as:

Table 3.1: Proposed units of certification for the fishery under assessment.

Species: Plaice, Pleuronectes platessa
Stock: North Sea Plaice (ICES Sub-Area V)

Geographical area: North Sea

Harvest method: Twin rig trawl using three different cod end mesh sizes:
e UoC 1: <100mm cod end mesh

e UoC2: >100mm and <120mm cod end mesh

e UoC3: >120mm cod end mesh

Client Group: Osprey Group owned trawlers (see Table 3.2).

Other Eligible Fishers: Others operating in compliance with Osprey Trawlers’
practices (see Table 3.18).

The Osprey Trawlers code of conduct requires that vessels only fish for plaice between the 1°
March and 15" December of each year, part of the Osprey Group’s commitment to fishing
sustainably.

A list of vessels in the units of certification is provided in Table 3.2. An up to date vessel list
can be obtained by contacting Acoura.
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Table 3.2: List of vessels in the proposed units of certification. Each vessel is eligible to fish

in all UoCs.

PLN Name LOA GT kw

H426 Neeltje 28.8 329 650

Pw447 Louwe 36.6 432 746
Senior

H357 Good Hope 32.9 300 746

E104 Ansgar 36.6 435 946

Please note that whilst the Units of Certification detail the full extent of what is being assessed,
it is the full and complete Public Certification Report that precisely defines the exact nature of
certification for this fishery.

This Unit of Certification was used as it is compliant with client wishes for assessment
coverage and in full conformity with MSC criteria for setting the Unit of Certification.

3.1.1 Other eligible fishers

The proposed Units of Certification for this fishery are as defined above, without the ‘Other
Eligible Fishers’ specified. These Other Eligible Fishers will be eligible to join the certificate at
a later date either by joining the Client Group or through a certificate sharing agreement,
defined by the fishery client.

Note that because of the historical concerns about the potential for perverse incentives to arise
under the EU cod recovery plan, any changes to the UoC membership will need to be carefully
evaluated, according to the following general principles:-

e Vessels that have a track record of low cod bycatch are not likely to be limited in the
number of days at sea for UoC2 (this applies to all of the vessels in the UoC at the
time of assessment). Such vessels could join the UoC without any risk of creating a
“perverse incentive” (sensu Pl 3.1.4)

e Vessels with a track record of a higher cod bycatch may be limited by the number of
days that they can fish using the gear mesh size specified in UoC2. If such vessels
were to join the UoC there is a risk of a “perverse incentive” arising. This risk would
have to be evaluated on a case-by-case basis by IFC.

The final decision on changes to the UoC will need to take account of the rules in force at the
time that the change is proposed (which may differ from those briefly summarised above).

3.1.2 Scope of Assessment in Relation to Enhanced Fisheries

This is not an enhanced fishery.

3.1.3 Scope of Assessment in Relation to Introduced Species Based Fisheries (ISBF)

The target species is not introduced.

3.2 Overview of the fishery
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The North Sea plaice fishery has been economically important to countries bordering the North
Sea for well over a century. Plaice were first exploited by fleets of sailing smacks deploying
small beam trawls and then towards the end of the 19th century by steam trawlers. This period
saw a rapid increase in the exploited area of the North Sea as sail gave way to steam and
subsequently as trawlers adopted the recently developed otter trawl (Rijnsdorp & Millner,
1996; Millner et al., 2005).

Landings increased from a level around 40,000 to 70,000t in the period 1900-1950 and with
the advent of modern beam trawls and increasing fishing effort it increased to over 150,000t
by the mid 1980’s. Following a decline in the stock and large effort reductions in the fleet,
landings fell to a minimum of 49,400t in 2008 but have recovered to around 80,000t in recent
years as the stock has recovered to record levels. Most of the catch is landed by the Dutch
trawl fleet or by Dutch vessels fishing on the register of other countries such as Germany and
the UK. In 2014, the Netherlands fleet took 42% of the reported landing whilst UK vessels took
25%, landing around 85% of that into the Netherlands (ICES, 2015a). Denmark also made
significant landings, taking around 17% of the total.

Traditionally plaice were taken by otter trawl, seine and gill nets but with the advent of highly
efficient beam trawlers, initially mainly from the Netherlands, the plaice directed otter trawl
fleets declined. Most plaice are now taken by beam trawlers in the mixed (plaice and sole)
flatfish fishery. An 80mm minimum mesh size for beam trawlers in this fishery is permitted for
vessels targeting sole south of 56° 30N, but this retains plaice at well below the legal minimum
landing size of 27cm in length. Recent estimates give the proportion of discarded plaice as
80% by number and up to 57% by weight (van Reijden et al, 2014). This compares with 50%
by number and 23% by weight in the 1980’s (van Beek, 1998).

The increase in fuel prices in the late 1990s led some beam trawlers to switch to alternative
methods such as pulse beam trawls and twin rig otter trawls. In 2002 there were 47 Dutch
vessels employing twin rig gear (Grift et al., 2004) increasing to around 70 in 2012 (Taal and
Zaalmink, 2012). Landings by twin rig trawlers were about 10% of the total plaice landings by
the Dutch fleet in 2012 (Taal and Zaalmink, 2012). Twin rig vessels fish at a slower speed,
2.5-3.5 knots, compared with 4.5-6.5 knots by a beamer and since the gear is substantially
lighter, fuel consumption is reduced by up to 40% (Grift et al., 2004). Twin rig fishing involves
long hauls of between 3-5 hours and this is only possible if the uptake of benthos and debris
including sand and stones in minimal. However, the light gear and large mesh size widely
used, results in a much reduced landing of sole and so the fishery is only profitable if the
vessels have a high quota of plaice and are able to catch a range of other relatively high priced
species such as lemon sole, turbot and, brill.

3.2.1 Species and Fishing Practice

3.2.1.1 Species typels

The target species for the fishery under certification is plaice, Pleuronectes platessa. As
indicated initially, this report does not intend to provide a scientifically comprehensive
description of the species. Interested readers should refer to sources that have been useful in
compiling the following summary description of the species and which are referenced.

3.2.1.2 Fishing Practices

Twin rig trawlers tow two trawls behind the fishing vessel using either two or three warps (see
Figure 3.1). The trawls are held open by two trawl doors, and use a “clump weight” between
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the nets to ensure that the nets remain close to the seabed. A typical vessel from the client
fleet is shown in Figure 3.2.

A
N,

A /
;.f "\~ /;’r
l.l'llnl ' \l'\‘l. )
;’ \ / i\
i h -\‘
,, / \
f.-" I
\ /Clump weight \
N / ™k

\Trawl door | '\ Trawl door
J |!‘I | J'I III:,

2 Warp Twin Rig 3 Warp Twin Rig

Figure 3.1: Diagram of a two-warp and three-warp twin-rig otter trawls, showing key
components of the fishing gear [Source: FAO, 2012].

All of the vessels in the client fleet now use semi-pelagic trawl doors which are trimmed to “fly”
1-2m above the sea bed rather than making contact with it. The vessels use a roller clump
weight, which contacts the seabed between the nets. Although the clump weight is heavy
(600kg or more in air), the force exerted on the seabed is reduced by the lift generated from
the net and otter boards. The otter board are connected to the net with long Dyneema “sweep”
ropes that have discs rigged at intervals along them to minimise ground contact.

This is a significant change to the gear design since the fishery was originally assessed, when
conventional otter boards and sweeps were used which were in contact with the seabed
throughout fishing activity and along their entire lengths. These changes have been made
principally because they make the fishing gear more efficient in terms of fuel consumption,
which is a direct consequence of expending less energy towing the trawls across the seabed.
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Figure 3.2: Fishing vessel Good Hope (H357) from the Osprey Trawlers Group.

3.2.1.3 Areas fished

The areas where different cod-end mesh sizes can be used area illustrated in Figure 3.3
below. To the north of a line running east-west across the North Sea, cod end mesh sizes of
>100mm must be used (UoC 2 & 3); south of this line a mesh size of 80-99mm may be used
(UoC 1). In all cases the catch must contain 70% of the target specie (unless a >120mm cod
end is used). These net and catch composition requirements are imposed by the EC cod
recovery plan (EC Regulation 2056/2001).

In waters around Norway, only 120mm cod-ends may be used.
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Figure 3.3: Chart showing the 55°N/56°N line established under the EC cod recovery plan
(Regulation 2056/2001) for regulating fishing gear use in the North Sea. South of
this line, vessels are permitted to fish for fin fish with a cod end mesh size of
<100mm (UoC1). North of this line, a cod end of >100mm must be used (UoCs 2
& 3).

3.2.1.4 Historical Fishing Levels

Information about TAC and landings from the fishery in recent years is presented in Table 3.3
below.

Table 3.3: Total Allowable Catch (TAC) and landings date for the fishery in 2014.

TAC 2014 111,631t

UoA share of TAC 2014 ‘ 72,671

UoC share of TAC 2014 1,962t

(2.7%)

Total green weight catch 2014 1,931t
by UoC

2013 1,525t
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3.3 Principle One: Target species background
3.3.1 Biology of the Target Species

Plaice is a demersal species generally living on sandy substrates but may also be found on
mud and gravel. The species is easily identified throughout its life history. As juveniles and
adults, plaice have a striking appearance and can be readily distinguished from other flatfish
species by their general colour and markings (Figure 3.4). The eyed, right hand, side is
greenish-brown with bright red to orange spots on it and the underside is a pearly white. This
coloration varies with the substrate into which it very lightly merges (Wheeler, 1969).

Figure 3.4: Plaice Pleuronectes platessa

Plaice is a shallow water species found from the near coast as juveniles down to around 150
metres in northern waters. In the North Sea it is generally found in depths less than 100
metres. The species is widely distributed on the continental shelf from the Bay of Biscay in the
south through the English Channel, North Sea and Irish Sea to the Baltic, Iceland, the
Norwegian coast and Barents Sea in the north. The North Sea stock comprises a complex of
small sub-populations with some mixing between other populations particularly in the eastern
English Channel (VIid) and in the Skagerrak (llla). Sub-populations in the North Sea have a
strong homing behaviour to specific spawning grounds (De Veen, 1978; Rijnsdorp and
Pastoors, 1995; Hunter et al., 2003; 2004).

The biology of plaice has been extensively studied for over one hundred years and there is a
considerable fund of knowledge about all aspects of its life history (Gibson, 2005). The
spawning behaviour, location of spawning and the nursery grounds are all well described
throughout the species range (Masterman, 1911; Simpson, 1959; Rogers et al., 1998; Fox et
al., 2005; Taylor et al., 2007). Fecundity varies from around.30,000 eggs per female at first
maturity to over 300,000 eggs depending on age. A 35cm female produces between 60,000
— 100,000 eggs per year or about 265 eggs per gram body weight. Fecundity has been shown
to change noticeably over time (van Damme et al., 2008) possibly in relation to changes in
stock abundance (Rijnsdorp, 1991). Male fish mature at around 2 to 3 years old whilst female
fish mature a year or two later. In recent years there has been a change, with maturity
occurring at younger ages and smaller sizes than in the past. This is thought to be partially a
fisheries induced genetic change caused by fish which are genetically programmed to mature
later at a larger size being caught before they have the opportunity to reproduce and pass on
their genes (Grift et al., 2007).
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Spawning and nursery areas in the North Sea are particularly well described and have
changed little since studies began (Masterman, 1911; Simpson, 1959; Harding et al., 1978;
Fox et al., 2005; Taylor et al., 2007). The principal spawning areas are in the eastern English
Channel and the southern Bight of the North Sea. Although plaice eggs can be found in most
shallow areas of the North Sea, they are at lower concentrations as one moves north (Fox et
al., 2005). Prior to spawning there is some movement of fish between the southern North Sea
and eastern Channel. Spawning begins in December in the southern North Sea and English
Channel and continues through to March and April further north. The eggs are planktonic,
around 2mm in diameter, and are easily distinguished, due to their large size, from other eggs
present in the plankton at the same time. The larvae are also easily distinguished from other
fish larvae by their general shape, size and pigmentation (Nichols, 1971; Russell, 1976).
Larvae hatch in about three weeks and begin feeding almost immediately on phytoplankton,
Oikopleura spp, Frittillaria spp, copepod nauplii and other invertebrates (Last, 1978, 1980;
Ryland, 1964). During the planktonic phase, which lasts two to three months, the eggs and
larvae are subjected to the residual drift which, in the southern North Sea, transports them to
the shallow nursery areas along the continental coast and into the Wadden Sea, German and
Danish Bights and east coast of the UK. During the larval drift period both eggs and larvae
suffer high rates of mortality, estimated at around 80% per month (Bannister et al., 1973), but
the precise causes of that mortality are not well understood. Starvation of early larvae has
been studied (Shelbourne, 1957) but predation is likely to be the most important factor (Bunn
et al., 2000; Daan et al., 1985; van der Veer, 1985). Plaice recruitment to the stock is mainly
determined during the egg and larval phase and is driven by environmental factors such as
sea temperature, predation, and drift of larvae to suitable nursery areas. In the final phase of
planktonic development the larvae metamorphose into flatfish with the migration of the left eye
onto the right side and the development of dark pigmentation on the eyed side. They then
spend their first year in the shallow coastal areas followed by a gradual offshore migration,
into deeper water with age (Gibson et al., 2002). In recent years, plaice distribution has
changed and juveniles are not found so abundantly in the inshore nursery areas in the eastern
North Sea (Beare et al., 2013).

Although the Wadden Sea is especially important as a nursery area (Kuipers, 1977; Zijlstra,
1972), settling plaice can be found on most sandy and sandy/muddy beaches around the
North Sea coastline (Harlay et al., 2001; Rauck, 1974; Rogers et al., 1998) including the
Thames estuary and the Wash. The nursery areas on the eastern side of the North Sea
contribute most of the total recruitment (ICES, 2010a). At the time of settlement the small
plaice are subjected to predation, mainly by the brown shrimp, Crangon crangon (van der Veer
& Bergman, 1987). Overall, post settlement mortality during the first year of life, the'0’ group
phase has been estimated at about 40% per month (Bannister et al., 1973) and acts as a
dampening mechanism so that variability in survivor numbers at the end of the nursery ground
phase is reduced compared to the variability in numbers settling (Beverton & lles, 1992).

The diet of post-settlement plaice is well known being dominated by polychaetes, crustaceans
and molluscs (Amara et al., 2001; Thijssen et al., 1974). Post-settlement plaice may also ‘crop’
bivalve siphons without killing the prey (de Vlas, 1979; Lockwood, 1980). During the juvenile
phase mortality rates gradually decline to around 10 - 20% per month during their second year
as ‘1’ group fish (Bannister et al., 1973) [Note; Plaice in common with most other northern
hemisphere teleost species have a nominal ‘birthdate’ of 15 January and will therefore remain
as ‘0’ group fish until 31 December after which they become ‘1’ group fish]. The main
predators switch from Crangon to shore crabs (Carcinus maenas) and fish as the juvenile
plaice grow (Beverton & lles, 1992). During the late summer and autumn the juvenile plaice
gradually move into deeper water. A portion of 1 group and even 2-group fish may return to
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shallow waters in successive years, particularly in productive areas like the Wadden Sea
(Kuipers, 1973). These fish may exert an element of cannibalism on the younger fish in the
area but this does not appear to have been well studied (Kuipers, 1977). Adult plaice feed on
a wide variety of demersal organisms. They feed on larger molluscs including Mactra small
scallops and razor shells, worms including Aphrodite, small crabs, brittle stars (Ophiura spp.)
and even small fish such as sandeels.

There is some evidence that plaice diets may have changed over time since bivalves appeared
to be more important in studies conducted in the early 20th century (Todd, 1905; Todd, 1907;
Todd, 1915). This may reflect a long-term reduction in bivalve abundance in the southern
North Sea, perhaps due to beam trawling (Callaway et al., 2007; Frid et al., 2000; Rumohr &
Kujawski, 2000) although changes in nutrient loading and oceanography have also occurred
in this region (Jennings & Kaiser, 1998). Rijnsdorp et al., (2001) examined plaice stomach
contents inside and adjacent to the plaice-box protected area but no consistent differences in
diet were detected between these locations.

3.3.2 Stock Structure

Although there is a single management unit covering the whole of ICES subarea IV there is
known to be migration both between the North Sea and the Skagerrak (ICES division llla) and
between the North Sea and the eastern Channel (ICES division VIid). In the Skagerrak, plaice
migrate from the North Sea and mix with a component of western Skagerrak plaice, resulting
in a fishery on the summer feeding grounds (Ulrich et al., 2013; WKPESTO, 2012). As a result
in 2015, ICES decided to include the western Skagerrak component in the assessment as part
of the wider North Sea stock (ICES, 2015b).

A similar migration of plaice from the North Sea occurs into the eastern Channel but mainly in
the first quarter. Tagging data has shown that there is a spawning migration between the North
Sea and the eastern Channel in December and January involving between 13% and 30% of
the plaice from the southern Bight (Hunter et al., 2004a, b; WKFLAT, 2010). As a result, part
of the catches in the VIId area in the first quarter have been included in the North Sea plaice
assessment. In 2015, 50% of the mature animals from VIId in Q1 were added to the North
Sea stock, whereas in assessments before this, 50% of the total catches were added. In
addition, since 2015, 50% of the mature discards in Q1 have also been added to the North
Sea stock.

3.3.3 Stock status, North Sea including Skagerrak

3.3.3.1 Spawning Stock Biomass

The trend in the spawning stock biomass is shown below (Figure 3.5). The stock declined
sharply during the 1990s from a peak of over 480,000t in 1987 and fluctuated around or just
below Bpa (the level of spawning biomass that should avoid recruitment failure with a high
degree of certainty) of 230,000t during a number of years in the period 1994-2004. In recent
years the stock has shown a strong recovery and the SSB at the start of 2016 is estimated at
about 957,000t by ICES (2015a). This is a record high level for the stock and 6 times the level
at which recruitment is considered to be impaired (Blim). The increase in the stock has
occurred under average recruitment conditions and is not caused by a higher productivity of
the stock. The main reason for the increase is considered by ICES to be the reduction of
fishing mortality under the present management plan. Recent estimates of SSBmsy by ICES
(WKMSYREF-3, 2014) indicated a range of 868,627 to 2,057,367. Current estimates for the
combined plaice stock of 957,000t imply that the stock is fluctuating around Bmsy.
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Figure 3.5: Spawning Stock Biomass (SSB) of North Sea plaice for the period 1957 to 2015
with the precautionary reference level Bpa shown (source: ICES 2015a).

3.3.3.2 Fishing mortality

Total fishing mortality which includes both human consumption and discard mortality
increased over the forty year period up to 1997 after which it started to decline with the
exception of a brief increase between 2001 and 2003 (Figure 3.6). Since 2003 it has
decreased considerably reflecting the reduction in effort by the fishing fleet. It is estimated to
have fallen below the precautionary reference level (Fpa) of 0.6 since 2005 and to be below
the long-term management objective of FO.3 since 2008. In the past 7 years, fishing mortality
has been estimated to be within the range of Fmsy (0.13- 0.27) and to be below the point
estimate of 0.19 in 2013 and 2014.
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Figure 3.6: North Sea plaice total fishing mortality for landings plus discards. The
precautionary reference point (Fpa) and Fmsy are based on total mortality (source:
ICES 2015a).

3.3.3.3 Recruitment
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Figure 3.7 shows the changes in recruitment of juvenile plaice at age 1 into the stock over the
period 1957-2015. There was an increase in recruitment during the 1980s with the 1985 year-
class being the largest recruitment in the time series and with other strong year classes in the
1980s including, 1981, 1984, 1986 and 1987. The strong recruitment led to a temporary
increase in stock abundance despite the high level of fishing mortality. During the early 1990s,
the stock declined rapidly following a period of poor recruitment apart from in 1996 and 2001
and under continuing high fishing pressure. In recent years, recruitment has varied around the
long term average of around 1 billion. At the same time there has been a very strong stock
recovery which implies that it has been driven mainly by the reduction in fishing mortality rather
than by strong recruitment.
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Figure 3.7: Recruitment of North Sea plaice at age 1 in billions (source: ICES 2015a).

Figure 3.8 shows the relationship between spawning stock biomass and recruitment at age 1.
The scatter of points implies that there is no strong relationship between the size of the stock
and recruitment over a wide range of stock abundance. There is also no clear breakpoint at
which recruitment appears to be impaired.
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Figure 3.8: Relationship between the size of the spawning stock and number of recruits at age
1 (source: ICES 2015a).

3.3.3.4 Catch and Landings

The trend in catch (landings plus discards) between 1957 and 2014 is shown in Figure 3.9.
Landings in 2014 from the combined North Sea and Skagerrak were 80,686t from a TAC of
121,687t. Discards have been a high proportion of the total catch, and in 2014, ICES estimated
that 52,937t of plaice were discarded.
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Figure 3.9: Landings and discards of North Sea plaice in thousands of tonnes (source: ICES
2015a).

3.3.4 Reference Points

3.3.4.1 Biological Reference points

Biological reference points for the North Sea plaice stock alone were established in 2004 when
discard estimates were included in the assessment for the first time and are shown below
(ICES 2015b). Although the stock now includes the component from the Skagerrak, the
biological reference points have not yet been updated and are based on the North Sea stock
only. The biomass reference points are consequently lower than they should be for the
combined stock and so are marginally less precautionary but not sufficiently to have any
implications in the short term. It is assumed that these will be updated in the near future by

ICES.
Fiim 0.74
Fpa 0.60
Fusy 0.19 (range 0.13-0.27).
Biim 160 000 t
Bpa 230 000 t

3.3.4.2 Limit Reference Points

Limit reference points for biomass are regarded as the minimum level above which biomass
should remain in order to prevent recruitment being impaired. As there is no clear breakpoint
in the relationship between stock and recruitment for plaice, the limit reference point for
biomass, Bim was set at 160,000 t as the lowest biomass that had produced average
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recruitment based on figures in 2004. The lowest biomass for the combined North Sea and
Skagerrak stock is around 210,000t which would imply a revised Bpa of around 300,000t. The
limit reference point for fishing mortality, Fim is defined as the exploitation level that would lead
to the stock falling below B in the long term. ICES estimated Fim as 0.74. Spawning Stock
Biomass is estimated to be at an historically high level in 2016 and nearly 6 times the level of
Bim and this gives considerable confidence that it is above the level where recruitment would
be impaired.

3.3.4.3 Precautionary Reference Points

In order to safeguard against the stock falling to Bim, @ more precautionary reference point
was established by ICES which takes some account of the uncertainty in estimating biomass
and fishing mortality. These reference points were defined as the precautionary points and
were set to provide a buffer to reduce the probability of the stock falling to Bim. The
Precautionary reference point for biomass, Bpa was set at 230,000t, using a default multiplier
of 1.4 from Bjm as this was considered to afford a high probability of maintaining SSB above
Bim. The precautionary reference fishing mortality, F,a, defined as the fishing mortality that in
the medium term should ensure that the SSB would be around Bp,, with a 50% probability,
was set as 0.6. SSB has been well above B, since at least 2005.

3.3.4.4 Maximum Sustainable Yield Reference Points

In 2010 ICES implemented the MSY framework for providing advice on the exploitation of
stocks. The aim was to manage all stocks at an exploitation rate (F) that is consistent with
maximum long term yield while providing a low risk to the stock. Initially, following a detailed
analysis which took into account the uncertainty in the stock recruit relationship for plaice, Fusy
was estimated at 0.25 and ICES considered that any value of F between 0.2 and 0.3 would
result in high long term yields and low risk to the stock (Simmonds et al., 2010; WKFRAME-2,
2011). However, following a request from the European Commission for further advise on
Fusy, @ workshop was held to re-evaluate the range of Fusy for a number of stocks. In the
case of plaice, the workshop revised the point estimate for Fysy from 0.25 to 0.19 and the
range from 0.13-0.27 WKMSYREF-3, 2014). This has implications for Management Targets
as the point estimate for management of FO.3 under the EU Multiannual management Plan
(MAMP) is no longer within the range estimated for Fmsy (see section 3.3.8).

3.3.4.5 Management Target Reference Points

As part of a long term management plan for plaice and sole in the North Sea a target fishing
mortality Fyp Was agreed for plaice at a rate equal to or no lower than F0.3 on the basis that
this would result in the highest yield from the stock in the long term (ICES 2005). The target
fishing mortality was consistent with ICES advice on Fusy which indicated that “the stock
should be considered to be sustainably fished (e.g. in stock status tables) for any F on the
range 0.2-0.3”, (ICES 2012). However, in 2014 a re-evaluation of advice on Fusy ranges was
requested by the EU as part of its plans to develop long term plans for mixed species in the
North Sea. In order to be consistent with the ICES precautionary approach the upper bound
of the range was capped, so that the probability of SSB< Bjn, is no more than 5%. On this
basis, ICES estimated a new value for Fusy of 0.19 and a range for Fusy of 0.13 —0.27. This
range is below the Frn, 0.3 and so there is an inconsistency between the management target
and the current ICES advice on sustainable fishing at Fysy for plaice.
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3.3.5 Harvest Strategy and Harvest Control Rules

3.3.5.1 Harvest Strategy

The harvest strategy for plaice is based on an EU Multiannual Management Plan (MAMP) for
the management of both plaice and sole stocks (Council Regulation (EC) No. 676/2007). The
plan entails a two stage process for managing the stocks. Firstly by returning the stocks to
within safe biological limits (Article 3) and in the second stage to exploit the stocks at MSY
(Article 4).

The requirements for stage one have been met since plaice has been within safe biological
limits since 2005 and sole in terms of F since 2008 and SSB since 2012. The implementation
of the second stage was not initially defined and until 2014, plaice was managed under
transitional arrangements based on the long term management target of FO0.3 within the
constraints that the TAC should not vary by more than 15%. Although the EU agreed to a full
implementation of stage two of the plan in December 2014, the TAC for 2015 continued to be
set on the basis of F0.3 with a constraint of 15% on the TAC compared to the previous year.

In addition to the strategy set out in the MAMP, a range of technical measures, effort control
and closed areas are also used including:

1) There is a minimum landing size of 27cm for fish caught in IVa, IVb and IVc except
in the Norwegian sector of IVa where the size is 29cm.

2) South of the area largely defined by 56° 30N the permitted mesh size for towed
gears is 80mm to allow fishing for sole in a mixed plaice and sole fishery. To the
north of this the minimum mesh size is 100mm. In both cases, vessels have a cod
by-catch limit of 5% by weight of the total catch. Most twin-rig vessels fishing north
of 56° 30N use mesh sizes in excess of 115mm to minimize discards of plaice and
reduce the amount of benthos caught. In the Norwegian sector mesh size is
generally above 130mm.

3) Closed areas operate within the 12nm zone from the coast where no fishing is
permitted for vessels >300 HP and in the Plaice Box a protected area for juvenile
flatfish which extends from 53°N on the Dutch coast up to 57°N on the Danish
coast.

4) Effort restrictions have applied to vessels fishing for flatfish in the North Sea as a
result of the EU MAMP which set targets for reductions in fishing effort by beam
trawlers greater than 300HP and also as a result of regulations to protect cod.
Under the recovery plan for cod, effort was managed by restricting KW -days at sea.
The combination of effort regulations and economic factors has resulted in a large
reduction in overall effort. For beam trawlers which make up the largest fleet
segment, effort has decreased by 65% since its peak in 1998 (ICES 2014). There
are also restrictions on effort based on beam length. The maximum beam length
permitted is 24m offshore and within the 12nm zone beam length is restricted to
9m.

3.3.5.2 Harvest Control Rules

The harvest control rules are defined by the MAMP and set out how the TAC should be
determined in relation to precautionary reference points and the long term management
reference point. In the first stage, the procedure for rebuilding the stocks to within safe
biological limits are set out in Article 3 by reducing fishing mortality on plaice by 10% each
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year with the constraint that the TAC should not be allowed to vary by more than 15% per
year. In the second stage, the objectives of the multiannual plan are to ensure exploitation of
the stocks of plaice and sole on the basis of maximum sustainable yield. The procedure for
setting the TAC in this stage is defined in Article 7:

1) The Council shall adopt the TAC for plaice at that level of catches which, according
to a scientific evaluation carried out by STECF is the higher of : a) that TAC the
application of which will result in a 10% reduction in fishing mortality rate in its year of
application compared to the fishing mortality rate estimated for the preceding year.; b)
the TAC application of which will result in the in the level of fishing mortality rate of 0.3
on ages two to six years in its year of application.

2) Where application of paragraph 1 would result in a TAC which exceeds the TAC of
the previous year by more than 15%, the Council shall adopt a TAC which is 15%
greater than the TAC of that year.

3) Where application of paragraph 1 would result in a TAC which is more than 15%
less than the TAC of the preceding year, The Council shall adopt a TAC which is 15%
less than the TAC of that year.

The HCRs have been effective along with the reduction in overall effort in the fleets in
achieving exploitation of plaice at or below the long term management target FO.3. The
second stage of the MAMP clearly sets out procedures for ensuring F remains around Fusy
and requires that F is reduced by 10% annually if F moves above F0.3. It is implicit in this
approach, that if SSB were to fall once again outside safe biological limits, F would continue
to be reduced annually by 10% subject to the 15% TAC constraint. The MAMP does not
clearly set out rules that would apply if the stock were to continue to decline towards limit
reference points where recruitment might be impaired. The only provision for this eventuality
is provided for under Article 18 of the MAMP which deals with Special Circumstances. This
gives the Council of the EU, on the basis of advice from its scientific experts, the power to set
a lower TAC not constrained by the 15% rule and allows it to determine a greater reduction in
fishing mortality than the 10% applicable under the MAMP rules, provided these changes are
agreed by a qualified majority of the Council.
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3.3.5.3 Management Advice for 2015 and proposals for 2016

The agreed TAC for 2015 was 128,376t based on the Fn, of 0.3 but constrained by maximum
increase in TAC of 15% compared with the previous year. This was expected to lead to an
SSB of around 750,000t in 2016.

The TAC advice from ICES for 2016 was for a combined TAC for the North Sea and Skagerrak.
If the advice follows the long term management F of FO.3 with a constraint of 15% on the TAC,
this would result in a combined TAC of 159,197t and SSB in 2016 of 940,500t. If the advice
follows the MSY approach with no constraint on the TAC compared with the previous year,
the TAC would be set at 106,231t and an estimated SSB of just over a million tones.

3.3.6 Data Collection

North Sea plaice is one of the most heavily studied stocks in the eastern Atlantic with fishery
data collection extending back to the late 1800s and a full age based assessment time series
available from 1957. Since 2004 the assessment has also included numbers at age of discards
as well as retained fish.

Approximately 63% of the total landings weight are sampled. Landings data are split by sex
separately for the Netherlands and Belgium (accounting for 50% of the landings) using sex
ratios obtained during market sampling and sex combined for all other countries. Age, length
and maturity data are collected by the Netherlands, France, Germany, Denmark and Belgium.
Sampling levels are currently considered to be satisfactory. Discards form a substantial part
of the total catch particularly in the North Sea beam trawl fishery targeted at sole. The
proportion of plaice discarded in this fishery has increased considerably since the 1970’s and
is now estimated to be around 80% by number and over 50% by weight (van Reijden, 2014).
Discard estimates are based on observer programs in the Dutch, UK, German and Danish
fleets for 2000-2014 and from Belgium for more recent years. Prior to that, a reconstructed
discard series for 1957-1999 is used (ICES, 2005). Since 2004 a ‘self-sampling’ program for
discarding has also been in operation within the Dutch beam trawl fleet that provides valuable
additional data on spatial and temporal trends in discarding. The programme was improved in
2009 and 2010 by comparing the data with observer trips and from 2011, Dutch discard data
has come from self-sampling trips alone which has greatly extended the coverage in area and
gear types. In 2013, a total of 132 trips were sampled by the programme including 9 trips in
vessels using demersal otter trawl 70-99mm mesh and 13 with demersal otter trawl using 100-
119mm gear which are consistent with two of the UoCs under assessment. The discard data
was considered by ICES in 2014 to be robust and consistent from year to year. For the first
time in 2015, landings and discard estimates from the Skagerrak were included in the
assessment. Landings from the Skagerrak generally amounted to less than 15% of the total
from area IV in the North Sea.

Natural mortality is set at 0.1 for all ages whilst maturity is set at 0.5 for ages 2 and 3 and fully
mature from age 4 onwards. In the assessment of the stock these values are assumed to be
constant over time because incorporation of historic changes has been shown to have little
effect on the estimation of SSB which is used to assess biological sustainability.

Fishery independent information in the form of CPUE (Catch Per Unit Effort, the quantity of
fish caught by a standard amount of fishing effort) data is available from three separate
research vessel surveys. The RV surveys generate age disaggregated tuning indices which
are currently used in the stock assessment process to calibrate the assessment. Surveys
consist of two Dutch research vessel surveys using an 8m beam trawl with 40mm mesh cod
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end. One survey, begun in 1985 covers the south-eastern part of the North Sea (BTS-Isis)
and the other, started in 1996, covers the central North Sea (BTS-Tridens). Up to 2001 both
surveys were used as tuning indices for plaice age groups 1-4 but since 2001 age groups up
to 9 have been included. In 2015, the BTS-Isis survey was used separately up to 1995 and a
combined Isis and Tridens survey used from 1996-2014. A third Dutch survey (SNS) is carried
out in September/October using a 6m beam trawl with 40mm mesh cod end. This survey is
targeted at juveniles, with transects perpendicular to the coast. It provides a time series of
tuning data back to 1990 for plaice ages 1-3 for the assessment and a ‘0’ group index for the
estimation of recruitment.

Additional coastal surveys are conducted by a number of countries and a combined
international index used for estimating recruitment of plaice at age 0 and 1. Commercial LPUE
(Landings Per Unit Effort) data from the Dutch beam trawler fleet and the UK beam trawler
fleet up to 2002 (excluding flagged vessels) are also available to the Working Group but are
currently only used in exploratory analyses of the data and not in the final assessment.

3.3.7 Stock Assessment

Assessment of North Sea plaice is carried out by the ICES Working Group on the Assessment
of Demersal Stocks in the North Sea and Skagerrak (WGNSSK). Prior to 2007 the Working
Group met annually, in September each year, and their assessments were reviewed and
endorsed subject to any changes, by the ICES ACFM (nhow ACOM) at their meeting in
October. The Working group now meets in May which allows their assessments and report to
be reviewed and endorsed at the May meeting of ACOM. The assessment uses official
national landings data which is recorded by all countries participating in the fishery, and
reported to ICES, together with the total landings estimated by the Working Group. Estimated
landings for 2014 for the North Sea and Skagerrak were 80,686t compared with 86,222t the
previous year and were 34% below the combined TAC of 111,631t.

The assessment is regularly reviewed through bench mark assessments carried out to assess
the robustness of input parameters and models used in the assessment, including most
recently in 2015 (WKPLE, 2015). In addition there have been numerous reviews of key
parameters such as precautionary reference points (ICES 2004), Stock identity WGPESTO
2012) and MSY reference points (WKMSYREF3) as well as analysis of alternate assessment
models such as Aarts and Poos (2009) who reviewed a statistical catch at age model.

The assessment model used for this stock is an aged based model, the extended survivors
analysis (XSA), using landings and discards, calibrated with three fishery independent, survey
indices. The XSA model has been used within ICES as an important tool for catch-at-age
analysis for most demersal stocks. Careful consideration is given by the WG each year to the
appropriateness of all aspects of the model parameters in relation to each species. In addition,
in 2010, a statistical catch at age model (SCA) developed by Aarts and Poos (2009) was used
alongside XSA. This model has the advantage that it includes data on landings and discards
separately and allows for observational errors on those and other data sources. The output
from this model provides SSB estimates with 95% probability bounds around the median and
gave similar trends in stock abundance and mortality to the conventional XSA approach.

The output from XSA shows a slight historical bias with F in previous years being
overestimated and SSB underestimated compared with the current year. This retrospective
pattern is considered by the WG to be driven by differences in the trends in abundance in the
survey time series as well as previously by uncertainty in discards estimates. Splitting the
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survey time series in recent years has reduced the bias and the trends in both SSB and
mortality were similar in 2015 to previous assessments in 2013 and 2014. The improvement
in the level of sampling of discards and availability of 13 years of discard samples has also
helped to reduce variability in the retrospective patterns in recent years.

The addition of Skagerrak plaice into the assessment for the first time in 2015 has not affected
the trends in biomass, mortality or recruitment but has resulted in an overall increase in stock
abundance of around 20% in recent years.

3.3.7.1 Client catch composition

The plaice catch is sorted into four size categories for sale after landing, equivalent to fish 27-
31lcm (category 4), 31-35cm (category 3), 35-41cm (category 2) and >41cm (category 1). The
length composition of the landings of plaice from three UoC vessels all fishing with 100+mm
mesh in 2008 and 2009 is shown in Figure 3.10. The most abundant size group in the landings
in both years were in the smallest size categories, 27-31cm.
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Figure 3.10 Profile of landings of plaice by EC market size category for vessels in UoC in 2008
(diagonal bars) and 2009 (horizontal bars). [Source: B. Keus, pers comm.].

3.3.8 Key Low Trophic Level Species

The assessment team has considered the status of the target species with respect to the
criteria for determining “Key Low Trophic Level” species set out by the MSC (CRvl.3 at
8CB2.3.13). We conclude that the target species plaice is a predator of small fish and benthos
and is not a key lower trophic level species.
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3.4  Principle Two: Ecosystem background

The information presented in this section is provided to support the rationale set out for the
Principle Two Performance Indicators in Appendix 1 of this report. Principle Two of the MSC
Standard has 5 components:-

e Retained non-target species

e Bycatch species (discarded non-target species)

e Endangered, Threatened or Protected (ETP) species
e Habitats

e [Ecosystems

This section considers the information available about the information available about the
effect of the fishery on each of these Principle Two components in turn. We also describe the
information available about the status of the components; the management arrangements that
are in place to mitigate or regulate adverse impacts; and the procedures in place to gather
information about fishery impacts on a.

3.4.1 Non-target species

Most fishing activities, including those under assessment, result in the capture of non-target
species in addition to the target species of fish. Non-target species may include other species
of fish, as well as other vertebrates, and invertebrates.

In an MSC assessment, the non-target species in the catch may be considered as either
“retained non-target species” or “bycatch” (discarded non-target species). Some “Endangered
Threatened or Protected” (ETP) species may also be caught as non-target species.

This sub-section of the report considers the information that is available about the catch,
discards and landings from the Osprey Group trawlers and from other comparable vessels
working in the North Sea to build up a picture of which non-target species may be relevant to
each of the UoCs under assessment.

Under the MSC Certification Requirements, a distinction is made between “main” non-target
species and other non-target species. The MSC define “main” retained species as those that
make up 5% or more of the total catch (unless the retained species have a high value, are
particularly vulnerable, or the fishery is large (MSC GCR at 8GCB3.5.2). This distinction is
applied in this section of the report.

For many fisheries there is a paucity of information available about non-target species capture,
discarding and landings. For this fishery the reverse is true — there have been many studies
conducted by the industry and by independent scientists. The challenge for the assessment
team has been to review and distil the information available so that the assessment can be
performed.

In order to conduct a thorough audit, all of the available information to the assessment team
about the retained catch and landings data has been considered here, as well as all of the
information available about discarding from the fishery. We have also summarised the
comments made by stakeholders about the catch of non-target species, and the information
available about the relevant management actions in place that related to these non-target
species. Having considered all of this information, we have identified which species should
be considered “main” retained and bycatch (discarded) species, and which should be regarded
as ETP species.
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3.4.1.1 Catch studies

Catch studies conducted aboard fishing vessels can provide information about the unsorted
catch obtained using the fishing gear, and may also examine the fate of the catch (i.e. whether
it is retained aboard the vessel or discarded at sea). The information available from catch
studies is summarised here.

34111 North Sea Plaice & lemon sole study

In 2004, scientists from Cefas in the UK carried out a study of the catch obtained by twin rig
trawl fisheries working in the North Eastern North Sea (Cefas, 2004). Although much of this
study took place to the north west of the main fishing grounds presently fished by this UoC
(compare Figure 3.11 and Figure 3.23), there is an overlap in the areas, and the study
examined catches obtained with 100mm and 120mm cod end meshes. It therefore provides
some useful context and information about the character of the UoCs under assessment.
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Figure 3.11: Location of sample stations examined in the North Sea plaice & lemon sole
study (plus and circle stations were sampled by commercial vessels; triangle
stations by RV Cefas Endeavour). [Source: Cefas, 2004].

A total of 44 hauls were examined in this study (23 from one vessel and 18 aboard another).
The key findings of this study were that plaice comprised over 70% of the catch in the twin-rig
trawl fishery, and that lemon sole (Microstomus kitt) formed between 12 and 16% of landings.
Catch composition varied between areas, with the highest catch of plaice between 60 and 90
nautical miles of the Humber Estuary northwards.

The comparison of 100mm and 120mm gear in this study was inconclusive, though the smaller
meshed cod-end resulted in the retention of more small plaice and lemon sole than the larger
meshed gear.

3.4.11.2 RIVO twin rig trawl study (2003 & 2004)
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In 2003 and 2004, RIVO (the Netherlands Institute for Fisheries Research) published reports
about the (then new) North Sea twin rig trawl; fishery on behalf of the Dutch Fisheries Product
Board (van Keeken et al, 2003; Grift et al, 2004). These reports were based on studies of
landings, interviews with fishermen, and 5 trips aboard twin rig vessels using a 100mm mesh
as well as 4 trips aboard twin rig vessels using an 80mm mesh (that were targeting Nephrops).
The studies also examined discard survival. The key findings are summarised below.

The data presented in these reports do not enable the quantity of discards or retained species
to be considered as a proportion of the total catch, and also aggregate landing data for both
the 80mm Nephrops-directed twin rig trawl fishery with that for the 100mm plaice-directed
fishery. They do not, therefore, provide information that identifies “main” non-target species
for the UoCs under assessment here. Nevertheless they provide some useful historical
information about catch and discard composition.

The studies found that twin rig trawlers landed more cod, red mullet, Nephrops, red gurnard,
dab and whiting than a beam trawler and fewer plaice per day at sea. Sole, however, were
hardly caught in the twin rig trawls.

Discard rates (in terms of discards per unit effort) from the twin rig trawl fishery targeting plaice
(with 200mm mesh nets) were lower than that from the beam trawl fishery. Discard rates in
twin rig vessels using 80mm mesh sizes to target Nephrops were higher than beam trawl
discards however.

Post-capture survival rates were reported to be low in both twin-rig and beam trawl fisheries,
with most fish dying within 60 hours of capture, and average survival of 8%.

The reports found that the plaice discarded from 100mm twin rig trawl gear were larger than
those from the 80mm twin rig gear and 80mm beam trawl| gear (Figure 3.12).
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Figure 3.12: Length distribution of plaice discards from 80mm and 100mm twinrig trawl
fisheries and 80mm beam trawls (“Boomkor”). [Source: Grift et al, 2004].

This report also documented the patterns of fishing activity observed during the study period
from 2002-03. This information is shown in Figure 3.13, providing some independent
verification of historical patterns of fishing activity. The pattern of activity is similar to that seen
in recent years (see Figure 3.23), which gives relevance to this study, even though it is more
than 10 years old.
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Figure 3.13: Seasonal pattern of fishing industry activity in the North Sea for larger trawlers
in the TR1 (>100mm) twin rig traw! fishery for each year quarter over the period
2002-2003. [Source: Grift et al, 2004].

These studies also considered the numbers of benthic invertebrate species caught and
discarded per hour from the North Sea twin rig and beam trawl fisheries. The quantity
discarded was consistently lower in the twin rig trawl fishery than the beam trawl fishery (see
Table 3.4).
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Table 3.4: Numbers of invertebrate species discarded per hour in North Sea twin-rig and
beam trawl fisheries in 2002 and 2003. [Source: van Keeken et al, 2003].
Species 2002 2003

Twinrig  Beamtrawl  Twinrig | Beamtrawl

Starfish (Asterias rubens) 51 496 136 1130
Sand star 2 409 272 2064
Brittle star <1 821 2 867
Swimming crab 17 555 44 361
Spider crab <1 206 7 537
Hermit crab 2 316 6 100
Heart urchin 0 154 12 164
Total 74 2957 479 5223
3.4.1.1.3 IMARES gear study (Osprey Group, 2014)

In September 2014, IMARES were commissioned by Osprey Trawlers to examine the catch
characteristics of a new trawl design. The new design was developed to reduce discards and
fuel consumption. Compared to the “old” net the “new” net had a lighter ground rope, more
space between the discs on the ground rope in the middle of the ground rope, thinner
Dyneema rope and larger mesh sizes in several parts of the net. This study was conducted
aboard the FV Good Hope at locations within the UoC area on the Dogger Bank (see Figure
3.14). This study examined both the retained and discarded catch.
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Figure 3.14: Location of trawls hauls on the Doggerbank sampled during gear trials for Osprey
trawlers. [Source: Wijsman et al, 2014].

The results of this study found no significant difference in the retained catch between the “old”
and “new” nets on trial (see Table 3.5). In both cases, plaice made up over 88% of the total
catch, followed by turbot (approximately 4% of retained catch). Around 99% of all of the plaice
caught were retained. Retention rates were high for other valuable flatfish species such as
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turbot, sole, and lemon sole and also for gurnard species. All of the spurdog, spotted and
starry rays caught in this trial were discarded.
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Table 3.5: Catch composition in old and new net designs aboard the FV Good Hope, September 2014. Orange shading indicates the target
species. There were no “main” non target species making up 5% or more of the catch. [Source: Wijsman et al, 2014].

version 3.0(24/03/15)

Species Name Catch new net Catch old net
Average catch per haul (kg) % Discarded [Retained] Average catch per haul (kg) % Discarded|Retained
Dutch English Scientific Discarded |Retained| Total % % Discarded|Retained| Total % %
Dikrugtong Thickback sole Microchirus variegatus 0.00 0.00[{ 0.00 0.0% NA NA 0.00 0.00 0.00 0.0%| 100.0% 0.0%
Doornhaai Spurdog Squalus acanthias 0.25 0.00] 0.25 0.0% 100.0% 0.0% 0.00 0.00 0.00 0.0% NA NA
Dwergpijlinktvis Common squid Alloteuthis subulata 0.00 0.00] 0.00 0.0% NA NA 0.00 0.00 0.00 0.0%] 100.0% 0.0%
Dwergtong Solenette Buglossidium luteum 0.00 0.00| 0.00 0.0% 100.0% 0.0% 0.01 0.00 0.01 0.0%| 100.0% 0.0%
GeMekte gladde haai |Spotted smooth hound [Mustelus asterias 0.19 0.00| 0.19 0.0% 100.0% 0.0% 0.00 0.00 0.00 0.0%| 100.0% 0.0%
GeMekte rog Spotted ray Raja montagui 0.08 0.00| 0.08 0.0% 100.0% 0.0% 0.00 0.00 0.00 0.0% NA NA
Grauwe poon Grey gurnard Eutrigla gurnardus 0.42 11.90] 12.32 2.4% 3.4% 96.6% 0.26 8.28 8.53 1.7% 3.0% 97.0%
Griet Brill Scophthalmus rhombus 0.00 1.24] 1.24 0.2% 0.0%| 100.0% 0.00 1.39 1.39 0.3% 0.0%| 100.0%
Harnasmannetje Hooknose Agonus cataphractus 0.00 0.00{ 0.00 0.0% NA NA 0.00 0.00 0.00 0.0%| 100.0% 0.0%
Heek Hake Merluccius merluccius 0.00 0.08[ 0.08 0.0% 0.0%| 100.0% 0.00 0.18 0.18 0.0% 0.0%| 100.0%
Inktvis Squid 0.00 0.24 0.24 0.0% 0.0%| 100.0% 0.00 0.00 0.00 0.0% NA NA
Kabeljauw Cod Gadus morhua 0.83 1.26] 2.09 0.4% 39.8% 60.2% 0.09 0.16 0.25 0.0% 36.6% 63.4%
Noordzeekrab Edible crab Cancer pagarus 1.29 0.00] 1.29 0.3% 100.0% 0.0% 1.63 0.00 1.63 0.3%| 100.0% 0.0%
Noorse kreeft Nephrops Nephrops norvegicus 0.03 0.79] 0.81 0.2% 3.1% 96.9% 0.01 0.54 0.54 0.1% 1.1% 98.9%
Rode poon Red gurnard Chelidonichthys cuculus 0.00 0.90] 0.90 0.2% 0.0%| 100.0% 0.00 1.70 1.70 0.3% 0.0%| 100.0%
Rog Ray species Raja spp 0.00 1.02] 1.02 0.2% 0.0%]| 100.0% 0.00 0.00 0.00 0.0% NA NA
Schar Dab Limanda limanda 3.16 5.66] 8.82 1.7% 35.8% 64.2% 6.27 4.42 10.69 2.1% 58.6% 41.4%
Schol Plaice Pleuronectes platessa 4.57|  441.75[446.32 87.2% 1.0% 99.0% 6.02| 433.61| 439.62 88.2% 1.4% 98.6%
Schurftvis Scaldfish Arnoglossus laterna 0.00 0.00] 0.00 0.0% 100.0% 0.0% 0.00 0.00 0.00 0.0%]| 100.0% 0.0%
Sterrog Starry ray Amblyraja radiata 8.67 0.00|] 8.67 1.7% 100.0% 0.0% 6.17 0.00 6.17 1.2%| 100.0% 0.0%
Tarbot Turbot Scophthalmus maximus 0.00 21.73| 21.73 4.2% 0.0%| 100.0% 0.00 21.39 21.39 4.3% 0.0%| 100.0%
Tong Sole Solea solea 0.00 0.25| 0.25 0.0% 0.0%]| 100.0% 0.00 0.04 0.04 0.0% 0.0%]| 100.0%
Tongschar Lemon sole Microstomus Kitt 0.17 4.19] 4.36 0.9% 4.0% 96.0% 0.35 4.39 4.75 1.0% 7.4% 92.6%
Witje Witch Glyptocephalus cynoglossus 0.00 0.24] 0.24 0.0% 0.0%| 100.0% 0.00 1.22 1.22 0.2% 0.0%| 100.0%
Wijting Whiting Merlangius merlangus 0.02 0.00f 0.02 0.0% 100.0% 0.0% 0.00 0.00 0.00 0.0% NA NA
Zeedonderpad Shorthorn sculpin Myxocephalus scorpius 0.04 0.00| 0.04 0.0% 100.0% 0.0% 0.00 0.00 0.00 0.0% NA NA
Zeeduivel Wolf fish Anarhichas lupus 0.00 0.96[ 0.96 0.2% 0.0%| 100.0% 0.00 0.47 0.47 0.1% 0.0%| 100.0%
TOTAL 19.72 492.20{511.92 3.9%) 96.1% 20.81 477.78 498.58 4.2%) 95.8%
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3.4.114 Cefas data (Osprey Group, 2015)

During July 2015, a study of catch composition and discarding was carried out aboard the FV
Ansgar, a member of the client fleet (Cefas, 2015). During this study, different cod-end mesh
sizes were used in each of the two trawls towed behind the vessel, enabling the direct
comparison of the number of each species in the catch and subsequently retained. The results
of this study are summarised in Table 3.6 overleaf. This indicates that plaice made up over
70% of the retained catch (by number) in both 110mm and 95mm gear. In both types of gear
the only non-target species that made up more than 5% of the retained catch during this study
was the dab, Limanda limanda (19.8% of the retained catch in 110mm gear and 17.5% in
95mm gear).

This study examined the likely fate of the fish in the catch. Most of the dab that were caught
were likely to be discarded (62% of those in 110mm gear were discarded; 81% in 95mm gear).
By contrast, over 90% of the lemon sole (Microstomus kitt) that were caught by each gear type
were likely to be retained for landing.

On the basis of this study, it is apparent that dab are a “main” catch component, and that most
of the dab caught in the fishery are discarded. No other species made up more than 5% of
the catch.

It is noted that this particular study considers the number rather than weight of fish. It is
therefore likely to give a higher estimate of discarding than studies examining the weight of
fish discarded, since most discarded fish tend to be small.
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Table 3.6: Summary of catch composition and proportions of retained catch from the FV Ansgar, July 2015. Rose coloured shading indicates
species making up 5% or more of the catch. Orange shading highlights the target species. Figures indicate numbers of individuals
and not weight. [Source: Cefas, 2015]
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. . 110mm cod end mesh 95mm cod end mesh
Fish species - -
Number in catch Fate Number in catch Fate

Common Name Scientific Name Discarded |Retained |Total (% % retained |% discarded |Discarded |Retained |Total (% % retained |% discarded
Anglerfish (Monkfish) |Lophius piscatorius 0 33 33| 0.1% 100% 0% 0 1 1| 0.0% 100% 0%
Brill Scophthamus rhombus 0 28 28| 0.1% 100% 0% 0 9 9| 0.0% 100% 0%
Cod Gadus morhua 0 10 10 0.0% 100% 0% 0 0 0| 0.0%[NA NA
Crab (edible) Cancer pagurus 36 95| 131| 0.6% 73% 27% 174 526| 700| 2.6% 75% 25%
Dab Limanda limanda 2799 1689| 4488(19.8% 38% 62% 3918 892| 4810|17.5% 19% 81%
Spurdog Squalus acanthias 0 0 0| 0.0%|NA NA 2 0 2| 0.0% 0% 100%
Flounder Pleuronectes flesus 0 0 0| 0.0%|NA NA 0 1 1| 0.0% 100% 0%
Garfish Belone belone 0 0 0| 0.0%|NA NA 6 0 6| 0.0% 0% 100%
Grey Gurnard Eutrigla gurnardus 672 0| 672 3.0% 0% 100% 1011 0| 1011| 3.7% 0% 100%
Haddock Melanogrammus aeglefinus 0 2 2| 0.0% 100% 0% 0 0 0| 0.0%|NA NA
Hake (European) Merluccius merluccius 0 11 11| 0.0% 100% 0% 0 0 0| 0.0%|NA NA
Horse Mackerel Trachurus trachurus 20 0 20 0.1% 0% 100% 0 0 0| 0.0%|NA NA
John Dory Zeus faber 0 3 3| 0.0% 100% 0% 0 7 7| 0.0% 100% 0%
Lemon Sole Microstomus kitt 11 687 698| 3.1% 98% 2% 46 1056 1102| 4.0% 96% 4%
Ling Molva molva 0 1 1| 0.0% 100% 0% 0 0 0| 0.0%[NA NA
Red mullet Mullus barbatus 0 0 0| 0.0%[NA NA 0 1 1[ 0.0% 100% 0%
Common Squids Loligo forbesii 0 0 0| 0.0%|NA NA 12 13 25| 0.1% 52% 48%
Plaice (European) Pleuronectes platessa 1870 14157| 16027|70.7% 88% 12% 1784 17762| 19546|71.3% 91% 9%
Starry Smoothound Mustelus asterias 0 0 0| 0.0%|NA NA 4 0 4] 0.0% 0% 100%
Sole (Dover sole) Solea solea 0 2 2| 0.0% 100% 0% 35 8 43| 0.2% 19% 81%
Starry Ray Raja radiata 498 0| 498| 2.2% 0% 100% 0 0 O 0.0%|NA NA
Tub Gurnard Trigla lucerna 0 0 0| 0.0%|NA NA 0 27 27| 0.1% 100% 0%
Turbot Scophthalmus maximus 0 43 43| 0.2% 100% 0% 0 129| 129| 0.5% 100% 0%
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Information on the catch of benthic species was also presented in this study, and is
summarised below:-

Table 3.7: Summary of invertebrate catch composition from the FV Ansgar, July 2015. Note
that these are actual numbers observed, not raised numbers [Source: Cefas,

2015]

Species 110mm cod end mesh | 95mm cod end mesh
Common Name Scientific Name Number in catch Number in catch
Swimming crab Liocarcinus depurator 1
Angular crab Goneplax rhomboides 0 1
Hermit crab Pagurus spp. 4 6
Icelandic cyprene (shell only) |Arctica islandica 14 0
Scallop (shell only) Pecten maximum 2 0
Razorshell (shell only) Ensis spp. 16 24
Common starfih Asterias rubens 9 194
Seven-armed starfish Luidia ciliaris 31 0
Brittlestar Ophiuroidea 0 2
Edible sea urchin Echinus esculenus 0 2
Green seaweed Chlorophycea Present
Bladder wrack Fucus vesiculosus Present
Sponges Porifera Present Present
3.4.1.15 IMARES & North Sea Foundation Report

In 2013 the North Sea Foundation teamed up with WWF-Netherlands and the Dutch trawl
operator Ekofish to examine whether industrial survey (catch) data could be used to
strengthen scientific assessment of the key commercial by-catch species in the North Sea
flatfish fishery. IMARES were contracted by these partners to carry out the research work.
The results of this work have been published in the document “Fishing for Knowledge” and
also in an IMARES report (van der Reijden et al, 2015).

This work was carried out with the aim of establishing accurate CPUE data for turbot
(Scopthalmus maximus), brill (Scopthalmus rhombus) and lemon sole (Microstomus Kkitt).
During 2014 a total of 24 hauls were carried out in 24 ICES rectangles in the central North
Sea (all located in ICES Sub-Area Vb, see Figure 3.15). Two trawls were used in the study
— one with a 100mm cod-end mesh on the starboard side of the vessel, and a 120mm cod-
end mesh on the port side.
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Planned sampling area

ES E6 E7 E8 E9 FO F1 F2 F3 F4 ‘gst F6 F7 F8 F9 GO Gi

. 49

-2

60 §
"4
o
e
58 S
o =)
A
56 \(:4;—_'
0} i \
° {
=) y
[=) T A a
s f >
o
- a3 ‘1.,(
5 L
54 - K
(\\,—~!~ i ““. 4
3 L
r I8
y ‘ / 33
52 ° . .4 e i
o g o 31
J SN | | Haul duration |,
P S - | )
= ! ® 180 min 29
50 120 min
o | 28
0 5 10
Latitude

Figure 3.15: Sampling locations for trawls examined in the “Fishing for knowledge” project
(Source: van der Reijden, 2015).

Some of the results of this study are shown in Table 3.8. This table excludes the quantity of
target species caught, so it is not possible to display the catch composition as proportions of
the total catch (so it is not possible to determine whether any of the species listed are “main”
retained or discarded species, sensu MSC CR definitions). The most abundant non-target
species caught in this study were lemon sole and witch. The most abundant elasmobranch in
the catch was the spiny dogfish, and most of these individuals were male. By contrast, females
were the more abundant gender for all other elasmobranch species.

This study reported that for the key species of interest (turbot, brill and lemon sole), there was
only a statistically significant difference in the catch composition in 100 and 120mm nets with
respect to the number of lemon sole caught. Mesh size was reported to have no significant
effect on the average length of the catch of these 3 species. Trawl duration (120 or 180
minutes) was also found to have no significant effect on either catch (kg) or catch rate (kg/h).

The overall conclusion of this work was that an industry-based survey could improve the
robustness of the stock assessment for turbot and brill in the North Sea.
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Table 3.8: Results of catch analysis from the Ekofish trawler FV Enterprise in the North Sea using 100 and 120mm cod end mesh in 2014. Table
shows the total numbers caught, measured for length distribution and total number of otoliths collected. For shark and skate species,
the numbers are displayed separately for females and (males). For species with more than 100 individuals caught, the minimum,
maximum and average length is given, also females and (males) separately. (Source: van der Reijden et al, 2015).
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o . Sample size Length

Scientific name English name . -
Caught Measured Otoliths Min Max Average

Agonus cataphractus Hooknaose 1 1
Anarhichas lupus Seawolf 1 1
Chelidonichthys lucerna Tub gurnard 651 555 21 53 30.8
Gadus morhua Cod 502 502 19 110 47.7
Glyptocephalus cynoglossus witch 1202 723 10 49 34.3
Hippoglossoides platessoides American plaice 1 1
Hippoglossus hippoglossus Atlantic halibut 2 2
Leucoraja naevus Cuckoo ray 7 (1) 7 (1)
Lophius piscatorius Angler fish Q9 Q9
Melanogrammus aeglefinus Haddock 134 134 12 48 38.3
Merfangius merlangus Whiting 180 180 19 34 26.9
Merluccius merfuccius Hake 36 36
Microstomus kitt Lemon sole 3974 2628 851 15 43 27.1
Platichthys flesus Flounder 62 62
Pollachius virens Saithe 1 1
Raja brachyura Blonde ray 1(2) 1(2)
Raja montagui Spotted ray 45 (28) 45 (28)
Scomber scombrus Mackerel 4 4
Scophthalmus maximus Turbot 384 384 333 21 57 37.0
Scophthalmus rhombus Brill 174 174 142 23 59 32.7
Scyliorhinus canicula Small-spotted catshark 8 (4) 8 (4)
Solea solea Sole 7 7
Squalus acanthias Spiny dogfish 32 (143) 32 (143) 81 (27) 130 (115) 102.0 (81.0)
Zeus faber John dory 7 7
Total 7693 5772 13206
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3.4.1.1.6 Client catch data (Agonus, 2015)

The client has a catch monitoring programme in place, with a crew member nominated to take
samples from commercial catches and to record the species composition. Training in species
identification has been provided to crew members, and all vessels are equipped with ID guides
to assist identification of non-target species.

The sampling protocol that was introduced in 2013 require the crew to record the presence
and abundance of species listed under national legislation and binding international
agreements. The crew are also required to record all cod, sharks and rays in sampled hauls
(see Table 3.9). The sampling protocol and the list of ETP species examined is included at
section 11.4.1 of this report.

Table 3.9: List of the non-ETP species recorded under the client self-sampling programme.
[Source: Agonus, 2015].

No. Nederlandse naam Engelse naam Wetenschappelijke
naam
Haaien
1 Hondshaai Lesser spotted dogfish | Scyliorhinus canicula
2 Kathaai Nursehound Scyliorhinus stellaris
3 Gladde haai (zandhaai) Common smoothhound | Mustelus mustelus
4 (Gzz:lj:;eagladde haal Starry smoothhound Mustelus asterias
5 Ruwe haai Tope shark Galeorhinus galeus
b Voshaai Common Thresher Shark | Alopia vulpinus
Roggen
1 Sterrog Starry skate Amblyraja radiata
2 Stekelrog Thornback ray Rajo clavata
3 Gevlekte rog Spotted ray Rajo montagui
= Blonde rog Blonde ray Raja brachyura
5 Koekoeksrog of Grootoogrog | Cuckoo ray Raja Naevus
b Golfrog Undulate ray Raja undulata
7 Kleinoogrog Small eyed ray Raja microocellata
8 Kaardrog Fuller's ray Leucoraja fullonica
9 Torpedorog Marbled Torpedo Ray Torpedo marmorata
10 Pijlstaartrog Common stingray Dasyatis pastinaca
11 Scherpsnuit Long nosed skate Dipturus oxyrinchus

During 2014, a total of 88 hauls by the client fleet were sampled and analysed. These hauls
were all conducted using cod end mesh sizes larger than 100mm (typically 115-119mm).
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The results indicate that, on average, plaice made up 87.6% of retained catch from the client
fleet, and lemon sole 4.3% of retained catch. One of the client vessels, PW447, reported that
lemon sole would have made up 8% of the retained catch on the basis of these samples (see
Table 3.10).

Table 3.10: Estimated percentages of marketable catch (retained species) calculated as
percentages of sample weight from the client self-sampling programme in 2014.
[Source: Agonus, 2015].

Landings

% Lem.
Vessel Tot kg % plaice | % dab % cod 5. % TUR % BLL Witch % GUR

>27cm |>23cm |>35cm | >

PWa47 1150,7 85.2 1.9 0.03 2.0 0.96 0.08 1.26 0.06
H426 b41.4 90.1 2.0 0.17 1.2 0.28 0 0] 0.17
H357 1210.5 87.5 0.2 0.0 3,8 0 0 0 0
Average 87.6 1,4 0,07 4.3 0.4 0.03 0.4 0,08

Discard proportions are calculated from sample weight, and the results are shown in Table
3.11. None of the discarded species made up more than 5% of the sample weight. Plaice
were discarded in the highest volume, followed by dab.

Table 3.11: Discards (as a proportion of sample weight) for Osprey vessels during 2014.
[Source: Agonus, 2015]

Discards
% St. %
Vessel % plaice |% dab % Cod % Lem % GUR |Ray Discard |% Rest
Total
PW447 2.0 0.2 0 0.12 0.02 0 2.34 0.23
H426 1.7 0.8 0 0,03 0.0 0.21 2,74 3.34
H357 2.5 1.1 0 0 0 a 3.6 4.8
Average 2.1 0.7 0 0,05 0.01 0.07 2.9 2,8

Over 2014, the total discarding rate was estimated at 2.9%. For reference, an IMARES
observer trip aboard the vessel H357 found a discarding rate of 4%, which is consistent with
the 3.6% reported by self-sampling aboard the same vessel over the year.

Particular attention has been paid to the cod catch in the fishery. The percentage of cod in
landings was 0.5% in 2014 (in 2013 this was 0.8% and in 2012 it was0.32%). Crew records
showed no undersized cod in sampled hauls.

No interactions with species meeting the MSC definition of ETP species (i.e. protected under
national legislation or listed in CITES Appendix |) were recorded in 2014.

The fleet recorded catches of 20 sharks in 88 sampled hauls (19 spurdog; and 1 starry
smoothound).

A total of 3559 kg of rays were landed in 2014 (an increase from previous years — only 181kg
were landed by the UoC vessels in 2013). This equates to 0.2% of landings in 2014. Ray
species were not differentiated in the landings, but the data from catch analysis aboard the
vessels indicates that only starry rays and spotted rays were caught. All starry rays are
reported to be discarded, though only one vessel (H426) reported starry ray catches during
2014.
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3.4.1.2 Retained catch and landings data

Studies of the retained catch aboard fishing vessels and their landings data provide an
indication of the species that are retained and landed from the fishery. The sources of
information available about the retained catch in the client fleet and the North Sea are
summarised below.

34121 Client landings data

Information about retained non-target species is available from the landings and sales data
for the client fleet during 2012 and 2013. These data aggregate the landings from UoC2 (100-
119mm cod end mesh) and UoC 3 (>120mm). The target species (plaice) made up nearly
90% of landings over this period. Only dab (Limanda limanda) and lemon sole (Microstomus
kitt) made up more than 1% of landings in both years, and neither of these species comprised
5% of landings (see Table 3.12).

Table 3.12: Landings data for the Osprey fleet in 2012 (aggregating catches taken with both
100-119mm and >120mm cod end mesh sizes). Orange shading indicates the
target species. [Source: Osprey Trawlers].

2012 Landings 2013 Landings

Species Landings (kg) % Species |Landings (kg) %

plaice 1,672,645.00 88.1 |plaice 1,640,570.00 89.3
dab 79,767.00 4.2 lemon sole 81,614.00 4.4
lemon sole 59,506.00 3.1 dab 48,750.00 2.7
turbot 22,519.00 1.2 whiting 15,750.00 0.9
cod 15,478.00 0.8 witch 13,031.00 0.7
grey gurnard 14,981.00 0.8 turbot 8,930.00 0.5
hake 8,200.00 0.4 cod 7,993.00 0.4
witch 6,135.00 0.3 squid 5,749.00 0.3
crab 5,380.00 0.3 wolffish 2,261.00 0.1
brill 3,357.00 0.2 grey gurnard 1,744.00 0.1

3.4.1.3 Discard studies

Some information is available to describe patterns of fish discarding in the units of
assessment, and is considered here.

3.4.13.1 Netherlands discard sampling of plaice and cod fisheries (2009)

In 2009, IMARES published a report on discard sampling over the period 2004-08 in the North
Sea cod and plaice fisheries (Aarts & van Helmond, 2009). The main subject of this study
was the North Sea beam trawl fishery, but it also included some studies of the twin-rig trawl
fishery, using 80, 100 and 110mm cod-end mesh sizes (UoC 1 and UoC2 for this fishery
assessment). This study considered only the discarding of the target species (cod and plaice)
and not the discarding of non-target species.
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3.4.1.3.2 Netherlands discard self-sampling programme (2014)

Following on from the work summarised above, the Netherlands Government has established
a discard self-sampling programme in order to meet the information gathering requirements
of the EC Data Collection Framework, and to inform the implementation of the EU “landing
obligation” that is being introduced under the EC Common Fisheries Policy.

Most of the information gathered under this programme is derived from samples taken by
fishing vessel crews aboard a reference fleet of 23 vessels (discard species composition is
determined by ICES from discard sub-samples taken on the self-sampled fishing trips). In
addition, 10 observer trips are carried out aboard vessels in the self-sampling programme in
order to validate its findings.

The data gathered from discard self-sampling in this reference fleet is analysed by IMARES
and raised to the fleet level to provide an indication of discarding rates for key species. The
most recent report (van der Reijden, 2014) is for samples gathered in the 2013 calendar year.

The fishing metiers that are monitored in this programme include beam trawlers, Scottish
seiners and otter trawlers. In the otter trawl metier, two mesh sizes are examined: 70-99mm
and 100-119mm. Only the results for these two metiers are considered here.

For otter trawlers using 70-99mm cod-end meshes and targeting demersal fish, the largest
catch component was plaice, of which around 46% of those caught were discarded. The next
largest catch component was dab, around 95% of which were discarded. Valuable flatfish
such as turbot were all retained, but overall most of the fish caught by this metier were
discarded (see Figure 3.16).

IMARES have provided data to inform this assessment on the proportion that the discarded
species made up of the total catch in the two otter trawl metiers. For the 70-99mm mesh
fishery, the species where the quantity discarded made up more than 1% of the total catch
are shown in Table 3.13. This indicates that the quantity of plaice discarded was around 21%
of the total catch for this metier over the period 2011-2013, and that dab discards were just
over 19% of the total catch.

By contrast, most of the fish caught in the 100-119mm metier were retained (see Figure 3.17).
Plaice were the largest catch component, and around 79% of plaice were retained. In this
study it was found that most of the dab caught in the fishery were discarded.
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Table 3.13: List of discarded species where the quantity discarded from the 70-99mm cod-end
mesh size otter trawl fishery in the North Sea made up more than 1% of the total
catch. (Target species shaded orange; non-target species making up more than
5% of the catch shaded in rose) [Source: van der Reijden, pers comm].

Species Discarded quantity as a percentage of
total catch (%)

Common name | Scientific name 2011 2012 2013 Mean
Plaice Pleuronectes platessa 16.91 24.55 20.45 20.64
Dab Limanda limanda 16.12 16.47 25.30 19.30
Gurnard Eutrigla gurnardus 3.02 4.18 4.66 3.95
Whiting Merlangius merlangus 4.05 2.27 3.06 3.13
Lesser spotted | Scyliorhinus canicula 0.54 2.01 1.28
dogfish

Starry ray Amblyraja radiata 0.95 1.43 1.19

version 3.0(24/03/15)

Page 52 of 241

AACOUFCI



Acoura Marine www.Acoura.com
Public Comment Draft Report
Osprey Trawlers North Sea Twin Rigged Plaice

Figure 3.16: Piecharts of catch composition and the proportional distribution of landings, discarded fish and discarded benthos for otter trawlers
using 70-99mm cod-end meshes. [Source: van der Reijden, 2014.]
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Figure 3.17: Piecharts of catch composition and the proportional distribution of landings, discarded fish and discarded benthos for otter trawlers
using 100-119mm cod-end meshes. [Source: van der Reijden, 2014.]
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In the 100-119mm otter trawl (twin-rig) metier, three species were discarded in quantities that
exceeded 5% of the catch (see Table 3.14). These were the target species, dab (Limanda
limanda), and starry rays (Amblyraja radiata)

Table 3.14: List of discarded species where the quantity discarded from the 100-119mm cod-
end mesh size otter trawl fishery in the North Sea made up more than 1% of the
total catch. (Target species shaded orange; non-target species making up more
than 5% of the catch shaded in rose) [Source: van der Reijden, pers comm].

Species Discarded quantity as a percentage of
total catch (%)

Common name Scientific name 2011 2012 2013 Mean

Plaice Pleuronectes platessa 15.91 25.94 15.33 19.06

Dab Limanda limanda 9.81 7.06 9.87 8.91

Starry Ray Amblyraja radiata 1.03 9.63 5.83 5.50

Gurnard Eutrigla gurnardus 1.50 0.31 1.84 1.22

3.4.1.4 Stakeholder views on non-target species

During the course of this assessment, several stakeholder groups made comments to the
assessment team about the catch of non-target species in the twin-rig trawl fishery. These
views are recorded in the notes of interviews with the North Sea Foundation; Osprey Trawlers;
IMARES; the Ministry for Economic Affairs; WWF-Netherlands; and the Netherlands
Elasmobranch Society. A full account of each interview is presented in section 11.2 of this
report, and the key points raised at each meeting are summarised below:-

a) North Sea Foundation drew the team'’s attention to the “Fishing for Knowledge” study,
and highlighted concerns about the catch of elasmobranch species (particularly
spurdog and ray species). It was felt that work should be carried out to improve catch
recording and identification for these species, and that an improved catch handling
protocol could improve post-capture survival (see full account in section 11.2.1 of this
report).

b) Osprey Trawlers provided information about the catch and landings of their vessels
to inform the assessment. They also indicated that the only non-target species that is
consistently caught in the fishery is the lemon sole. The vessels favour fishing grounds
where they catch predominantly plaice, and by staying north of the Dogger Bank they
are able to minimise spurdog catches. They participate in the IMARES self-sampling
programme, and have also commissioned their own studies into catch and discard
composition. A crew member aboard each Osprey vessel is trained in ETP species
identification and specifically tasked to carry out the tasks associated with monitoring
catch composition (see section 11.4.1). Osprey Trawlers also have their own catch
handling protocol in place (see full account in section 11.2.2 of this report).

¢) IMARES provided information on the operation of the Netherlands Government’s catch
monitoring programme and other work being carried out to support the implementation
of the EC Landings Obligation for this fishery. The results of IMARES studies are
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reported in sections 3.4.1.1.3, 3.4.1.3.1 and 3.4.1.3.2 of this report, and the full account
of the interview is presented in section 11.2.3 of this report.

d) Ministry for Economic Affairs provided background information on the statutory
controls in place for managing both retained and discarded species capture in this
fishery. Information was also presented about Government and EU actions to protect
elasmobranch species, as well has for habitat protection (see full account in section
11.2.4 of this report);

e) WWEF-Netherlands expressed concern about the impact of the fishery on vulnerable
non-target species and in particular cod and elasmobranch species; catches of both
were thought to be low because abundance is low and WWF-NL favour more selective
fishing methods. Gear selectivity and catch handling were felt to be important factors
for minimising impacts on non-target species. It was also noted that shark and ray
species are listed as indicators of Good Environmental Status in the EU Marine
Strategy Framework Directive (see full account in section 11.2.5 of this report).

f) Netherlands Elasmobranch Society are particularly concerned about the potential
impact of this fishery on vulnerable non-target species and in particular
elasmobranchs. NEV felt that starry rays should now be considered an “ETP” species
as a result of EC regulation of “prohibited species” under the annual TAC regulation
(note that the assessment team responded to this comment by contacting the MSC for
clarification and re-classifying this species as an “ETP” rather than a discarded non-
target species (see sections 3.4.2 and 12.1 of this report). NEV are working with the
fishing industry to improve catch identification and recording, and would like to see
elasmobranch nursery areas defined in the North Sea, and were concerned about the
potential ecosystem impacts of elasmobranch removal (see full account of interview in
section 11.2.6 of this report).

Page 56 of 241 AACOUI‘O

version 3.0(24/03/15)



Acoura Marine www.Acoura.com
Public Comment Draft Report
Osprey Trawlers North Sea Twin Rigged Plaice

3.4.1.5 Defining “main” non target and ETP species for assessment

From the studies considered here, it is possible to identify the non-target species in the catch
and landings from the fishery that could either be regarded as “main” retained or discarded
species for each Unit of Certification under assessment (i.e. those making up 5% or more of
the catch). Itis also possible to identify ETP species in the catch.

As a precautionary measure, the assessment team has considered it appropriate to regard
any non-target species that has been recorded in any of the studies presented during the site
visit at more than 5% of the catch as a “main” retained or discarded species. ETP species
that were recorded in these studies have also been noted for consideration. The result of this
audit of “main” non-target and ETP species is presented in Table 3.15.

Table 3.15: List of the non-target species catch components that can be identified from studies
of the units of assessment.

Component
UoC i : i : i
(and cod-end “Main” Retained “Main” Discarded ETP Species
mesh size) Species Species (present in catch)
UoC1 None reported at >5% of | Dab (Cefas, 2015; van der | No data
(<100mm) catch Reijden et al, 2014)
UoC2 Lemon sole (Cefas, 2004; | Dab (Cefas, 2015; van der | Starry ray (Wijsman et al,
(100-119mm) | Agonus, 2015) Reijden et al, 2014) 2014; van der Reijden et
al, 2014; Agonus, 2015)

UoC3 Lemon sole (Cefas, 2004) | No data. Starry ray (Wijsman et al,
(>120mm) 2014)

Where data are unavailable for a UoC we have considered it likely that the UoC will have a
catch composition similar to the adjacent UoC.

The assessment team note that some of the species that stakeholders raised concerns about
during interview are not shown in this table (notably spurdog, and also bull huss and starry
smooth hounds). In the case of spurdog, in particular, the evidence available from several
recent studies (Wijsman et al, 2014; Cefas, 2015; van der Reijden et al, 2015) is that catch
rates from all of the Osprey UoCs are low (much less than 1%), and that all individuals are
returned to the sea as discards. The assessment team has therefore concluded that on the
basis of the information presented, neither spurdogs nor these other species conform to the
MSC definition of “ETP” species, and no evidence has been presented to indicate that these
are “main” retained or discarded species.

3.4.1.6 Status of “main” non target and ETP fish species
The status of each of the species listed in Table 3.15 is considered in turn below.
3.4.16.1 Dab, Limanda limanda

Dab in the North Sea, Skagerrak and Kattegat is managed under a precautionary TAC
together with flounder. Dab is mainly caught as a by-catch species in the fisheries for plaice
and sole in the North Sea and Skagerrak. There is a long time series of data on landings but
this is of limited value since dab is heavily discarded in most fisheries. Stock abundance
estimates are available from the International Bottom Trawl Survey (IBTS) in Q1 in the North
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Sea although it is uncertain how effectively dab is collected in the otter trawl survey gear. The
survey indices indicate a generally stable stock abundance over the past 25 years (Figure
3.18).

Stock size index - biomass

kg hour

a4 . . . . . .
1983 1988 1993 19598 2003 2008 2m3

Figure 3.18: Mature biomass index for dab, Limanda limanda, in Subarea IV and Division
[lla (kg hour-1, from IBTS Q1). Source: ICES 2015c.

There is little information on stock identity and no precautionary reference points or
management plan. ICES consider dab as a data limited species for which there is historical
information on landings together with discards in recent years and survey estimates of
abundance but no information on fishing mortality. TAC advice is provided based on the
survey abundance index adjusted by status-quo catch including discards.

3.4.1.6.2 Lemon sole, Microstomus Kitt

Lemon sole is assessed by ICES in the combined areas covering the North Sea (subarea V),
Skagerrak, Kattegat (division llla) and Eastern English Channel (division VIid). It is managed
under a precautionary TAC together with witch flounder (Glyptocephalus cygnoglossus).
Lemon sole is mainly a by-catch species in the fishery for plaice and in other mixed demersal
fisheries. It is widely distributed within the North Sea, VIId and llla but the highest
concentrations occur in the north-western North Sea associated with stony or hard sandy
sediments (Figure 3.19). There is little information on stock identity and no precautionary
reference points or management plan.
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Figure 3.19: Average distribution of lemon sole in the greater North Sea derived from IBTS
Q1 data (1983-2014). Source: ICES, 2015d.

Stock abundance estimates are available from the International Bottom Trawl Survey (IBTS)
in Q1 in the North Sea although as with other flatfish, it is uncertain how effectively lemon sole
is collected in the otter trawl survey gear. The survey indices indicate wide variability from year
to year but a generally stable stock abundance over the past 15 years (Figure 3).
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Figure 3.20: Index for mature biomass for Subarea IV (kg hr-1;; from IBTS Q1). Source: ICES
2015d.
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As with similar data limited stocks where there is survey information but no mortality estimates,
the ICES framework for data limited stocks was applied in estimating the biennial TAC (ICES,
2012b). The advice is based on the ratio of the survey abundance index for the two most
recent years compared with the abundance index for the preceding three years adjusted by
status-quo landings for 2015. This implies a 9% reduction in abundance leading to TAC advice
for 2016 and 2017 of 3959t compared with 4350t in 2015.

It was noted in the “Fishing for knowledge” study that the IBTS survey was considered to
provide a relatively robust indication of stock status (van der Reijden et al, 2015).

3.4.1.6.3 Starry Ray, Amblyraja radiata

The starry ray is caught as a bycatch mainly in the mixed demersal fisheries in the North Sea.,
especially the beam trawl fisheries for plaice and sole. Landings data are incomplete as
elasmobranches were only required to be separately identified from 2008. In addition, starry
rays are heavily discarded in most fisheries across the whole length range. The distribution
of starry rays during the third quarter of the year is shown in Figure 3.21. It is widely found in
deeper water north of 55°N.

Amblyraja radiata IBTS Q3

] 0 9 10

Figure 3.21: Distribution of starry ray from IBTS Q3 surveys, 2005-2009. Source: WGEF
2014.

Abundance indices are available from the IBTS Q1 survey (Figure 3.22) which indicate that
the stock appeared to increase from 1970s to the early 1990s and to have decreased steadily
since then with a 47% decrease between the average abundance in 2010/11 compared with
the average for the previous 5 years (ICES 2012c).
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Figure 3.22: Average catch in number per hour (thin line) and three year running mean (dark
line) from the North Sea IBTS Q1 survey. Source WGEF, 2014.

No assessment is available for the stock and no reference points have been estimated. Advice
on the stock will be updated by ICES in late 2015.

3.4.1.7 Management of non-target species catch

The statutory and non-statutory measures and strategies in place for managing non-target
species catch are described briefly below.

3.4.17.1 Statutory management
3.4.1.7.1.1 Fisheries legislation

The EU Common Fisheries Policy establishes a statutory management strategy that applies
to both the target species (plaice) in this fishery and to many of the non-target species. Until
recently, this management strategy was limited to imposing restrictions on the size of many of
the fish that could be landed, and the quantity of those species that are managed under a
TAC.

The new EU CFP Regulation as introduced a new approach to management known as the
“‘landings obligation”. Under the landings obligation, all fish species that are managed under
a TAC must be retained aboard fishing vessels and landed. The landings of these species
are counted against the quota allocated to each fishing vessel. The landings obligation is
being phased in over a number of years, starting in 2015 with pelagic fisheries, extend