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Glossary

ASCOBANS (Bonn Conventiondbs) Agreement ¢
Cetaceans in the Atlanto-Scandian and Baltic.

ACOM ICES Advisory Committee

ACFA ICES Advisory Committee on Fisheries and Aquaculture

Bpa Precautionary reference point for spawning stock biomass

Blim Limit biomass reference point, below which recruitment is expected
to be impaired.

CFP EU Common Fisheries Policy

CR Council Regulation

EC European Commission

EEZ Exclusive Economic Zone

ETP Endangered, threatened and protected species

EU European Union

F Fishing Mortality

Flim Limit reference point for fishing mortality that is expected to drive
the stock to the biomass limit

Fpa Precautionary reference point of fishing mortality expected to
maintain the SSB at the precautionary reference point

FAM MSC6s Fisheries Assessment Metlt

FAO United Nations Food and Agriculture Organisation

HCR Harvest Control Rule

ICES International Council for the Exploration of the Sea

ITQ Individual Transferable Quota

MCS Monitoring, Control and Surveillance

MSC Marine Stewardship Council

MSY Maximum Sustainable Yield

NGO Non-Governmental Organisation

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

P1 MSC Principle 1

P2 MSC Principle 2

P3 MSC Principle 3

Pl MSC Performance Indicator

PO Producer Organisation

RAC Regional Advisory Council

Sl Scoring Issue (MSC)

SONAR Sound navigation and ranging

SSB Spawning Stock Biomass

TAC Total Allowable Catch

UK United Kingdom

UoC Unit of Certification

UNCLOS United Nations Convention on the Law of the Sea

VMS Vessel Monitoring System

VPA Virtual Population Analysis

WWEF World Wide Fund For Nature

WGRED ICES Working Group on Ecosystem Description
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1. Executive Summary

» This report provides details of the MSC assessment process for the Danish and Swedish
Nephrops Fisheries (Swedish) fishery for Fiskeri AB Ginneton/Gothenberg Fish Auction. The
assessment process began in May, 2013 and was concluded (to be determined at a later date).

» 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 31 December, 2013.

The assessment team for this fishery assessment comprised of Rod Cappell, who acted as team leader
and primary Principle 3 specialist; Julian Addison who was primarily responsible for evaluation of
Principle 1, Lucia Revenga who was primarily responsible for evaluation of Principle 2 and Veronica
Sund who was the Local Expert.

Client strengths
» The fishery benefits from comprehensive assessment, management and enforcement systems.
Client weaknesses

» The introduction of the Seltra trawl has achieved its objective of reducing the cod catch, but
significant quantities of other non-target species are caught and some of these are not
adequately managed.

» The management of the impact of trawling on habitats is limited and some spatial restrictions
have been removed for selective gears where they related to cod avoidance rather than habitat.

Determination

On completion of the assessment and scoring process, the assessment team concluded that
Swedish vessels targeting Nephrops with demersal trawl using the Swedish grid, and the Seltra
trawl in both the Skagerrak and Kattegat and Swedish vessels targeting Nephrops with creel in
the Skagerrak and Kattegat achieved the required standard and should be certified by the MSC.

Rationale
» There are a number of areas which reflect positively on the fishery:
Y The fishery is assessed as a single functional unit and this, in contrast to many other
Nephrops fisheries, is consistent with the setting of quota for the fishery.
% There is a comprehensive management system for the fishery with effective

enforcement.
Conditions & Recommendations

» However, a number of criteria that 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). A full explanation of these conditions is provided in Section 1.3 of the report, but in
brief, the areas covered by these conditions are:

Y The definition of limit reference points for the Nephrops fishery in llla.

% Well-defined harvest control rules taking into account the main uncertainties

Y Improved gear selectivity and/or management of some retained and by-catch species
% Better mapping and managing of the fishery in relation to sensitive habitats

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

1
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details of the assessment team, a full list of references used and details of the stakeholder consultation
process.

FCI Ltd confirms that this fishery is within scope.

2
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2. Authorship and Peer Reviewers

2.1 Assessment Team

All team members listed below have completed all requisite training and signed all relevant forms for
assessment team membership on this fishery.

Assessment team leader: Rod Cappell
Primarily responsible for assessment under Principle 3

Rod Cappell is Director with Poseidon based in Northern Ireland and has over 18 years of experience
in the maritime sector. Rod holds degrees in marine biology, marine resource development and a post-
graduate qualification in environmental economics.

Recent UK work includes a review of the Green Paper and CFP reform proposals for the Scottish

Governmentdés I nquiry into Future Fisheries Management

of the English inshore sector for Defra under the SAIF programme. He is currently holding workshops
around Northern Ireland exploring the management of inshore crab fisheries. Rod has also worked on
a variety of European fisheries projects this year including project managing a review of effort
management in a number of Member States and contributing to Regulatory Impact Assessments of
numerous EC policies, including CFP reform.

Rodds MSC experience has included a v aasseseniegtandf
main assessment level. He has recently completed the certification process for a Dutch fishing company
targeting North Sea plaice and is currently lead auditor for a nationwide assessment of key Dutch
fisheries. Rod is working on a large assessment of Bay of Bengal pelagic fisheries based on the MSC
standard where fisheries improvement plans will be developed and. He is also contributing to a global
overview of environmental gains achieved by MSC fisheries for the Marine Stewardship Council.

Expert team member: Julian Addison
Primarily responsible for assessment under Principle 1

Dr Julian Addison is an independent fisheriesc onsul t ant with 30 years?d
and provision of management advice on shellfish fisheries, and a background of scientific research on
shellfish biology and population dynamics and inshore fisheries. Until December 2010 he worked at
the Centre for Environment, Fisheries and Aquaculture Science (Cefas) in Lowestoft, England where
he was Senior Shellfish Advisor to Government policy makers, which involved working closely with
marine managers, legislators and stakeholders, Government Statutory Nature Conservation
Organisations and environmental NGOs. He has also worked as a visiting scientist at DFO in Halifax,
Nova Scotia and at NMFS in Woods Hole, Massachusetts where he experienced shellfish management
approaches in North America. For four years he was a member of the Scientific Committee and the UK
delegation to the International Whaling Commission providing scientific advice to the UK Commissioner.
He has worked extensively with ICES and was Chair of the Working Group on the Biology and Life
History of Crabs, a member of the Working Group on Crangon Fisheries and Life History and a member
of the Steering Group on Ecosystems Function. He has undertaken MSC full assessments for the
Newfoundland and Labrador snow crab fishery, the Ireland and Northern Ireland bottom grown mussel
fisheries, and both the Estonia and Faroe Islands Barents Sea cold water prawn fisheries. He is also
currently undertaking various MSC pre-assessments and has carried out peer reviews of MSC
assessments in both Europe and North America of lobster, cold water prawn, razorfish, cockle and
scallop fisheries. Other recent work includes a review of the stock assessment model for blue crabs in
Chesapeake Bay, USA, and an assessment of three Alaskan crab fisheries under the FAO-based
Responsible Fisheries Management scheme.
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Expert team member: Lucia Revenga

Primarily responsible for assessment under Principle 2

Lucia Revenga is a marine scientist, specialized in Fisheries Biology. She holds degrees in both Marine
Sciences and Environmental Sciences from the University of Cadiz in Spain.

Between 2005 - 2010 she worked with TRAGSA for the Spanish General Marine Secretariat, the
Spanish Institute of Oceanography and the Canary Islands Marine Sciences Institute, conducting
research and writing reports concerning the biology and stock status of different species, studying and
analysing the catch composition and population of the stocks, the species biology (sex and maturity),
as well as reporting all the information concerning retained species. She has worked with different
species (bluefin tuna, skipjack tuna, albacore, mackerel, sardine, eel, scarlet shrimp, prawn, Norway
lobster, sole, halibut, hake, seabream), on board fishing vessels using different fishing gears (bottom
trawlers, tuna traps and artisanal fleet) in Atlantic waters (NAFO area and Moroccan and Spanish
waters). She has worked closely with different stakeholders, including fishermen, shipowners,
institutional partners and the scientific community. She has also taken part in oceanographic surveys
focused on the search of vulnerable marine ecosystems, sampling benthic habitats of deep water
canyons.

Since 2011 she has been working for IFAPA (Institute for Research and Training in Fisheries) as a
Fisheries biology teacher for skippers, and has also conducted research on local fishery activities trying
to increase community awareness of the conservation of coastal ecosystems and encouraging
sustainable fishing practices. Previously she has worked as a teacher and specialist in environmental
issues related to the 1SO-14000 and 1SO-9000 norms.

Expert advisor: Veronica Sund

As a Marine Biologist at SIK The Swedish Institute for Food and Biotechnology | have worked with Life
Cycle Assessments (LCAs) of seafood, including fisheries, for 4 years. Other work tasks include
presentations at International conferences in the field as well as environmental educations for
companies.

I have experience from MSC assessments from the surve
from which | have good understanding of the MSC principles and Criteria for Sustainable Fishing, MSC

Fisheries Certification Methodology and MSC Chain of Custody Standard and Methodology. | have also

participated in MSC workshops and a workshop on traceability of eco-labelled seafood.

I am a member of the Swedish eco-l a b e | KRAVGO6s fisher yrelasspssedtl0O-18 o mmi t t e
fisheries in 2010 and 2011 (ongoing work in 2012). Stock evaluations are a central part of the work,

primarily on Norwegian and Swedish fisheries. The KRAV work has contributed to my knowledge and

skills regarding the local conditions in these fisheries. | am experienced in interpreting scientific fishery

assessments and advice, as well as assessing fishery managements. | have good understanding of the

management systems used in fisheries in the Northeast Atlantic region.

| studied Marine Ecology at Gothenburg University (2005-2008). My bachelor thesis was an
environmental assessment of two seafood products from fisheries producing two inter-exchangeable
products from cod and Alaska pollock. The thesis included an LCA and an evaluation of the ecosystem
impacts of the fisheries, regarding state of target species stocks, by-catch and discard situation
(http://www.sik.se/archive/pdf-filer-katalog/SR799.pdf).

2.1.1 Peer Reviewers

Peer reviewers used for this report were Andy Hough and Oliver Tully. A summary CV for each is
available in the Assessment downloadss ecti on of the fisheryés entry on

Justification to be added here (by FCI) as to why these particular peer reviewers were appointed - to
be framed in terms of their specific areas of expertise relevant to this particular fishery and why they

4
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will be in a position to provide expert reviews to ensure the scores and rationales given by the
assessment team have taken account of all the available information and can be scientifically justified.

2.1.2 RBF Training

RBF was not used for this fishery assessment.

5
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3. Description of the Fishery

3.1  Unit(s) of Certification and scope of certification sought

Food Certification International 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 iThe
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)o.

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 unit of certification for the fishery
under consideration is as set out below.

The fishery assessed for MSC certification is defined as 8 Units of Certification, the following six for the
Swedish vessels under assessment:

UoC1

Species: Nephrops norvegicus

Stock: ICES division Illa Danish/Swedish Nephrops

Geographical area: Skagerrak

Harvest method: Demersal Trawl using an open topped Swedish grid.

Client Group: Member vessels of the Fiskeri AB Ginneton that have signed up the Code
of Conduct 1 see the list of vessels (page 15) at www.certifieratfiske.se
where this list will be announced and updated.

Other Eligible Fishers: Swedish and Danish registered vessel covered by the certification
sharing agreement

UoC 2

Species: Nephrops norvegicus

Stock: ICES division llla Danish/Swedish Nephrops

Geographical area: Kattegat

Harvest method: Demersal Trawl using an open topped Swedish grid.

Client Group: Member vessels of the Fiskeri AB Ginneton that have signed up the Code
of Conduct 1 see the list of vessels (page 15) at www.certifieratfiske.se
where this list will be announced and updated.

Other Eligible Fishers: Swedish and Danish registered vessel covered by the certification
sharing agreement

UoC 3

Species: Nephrops norvegicus

Stock: ICES division llla Danish/Swedish Nephrops

Geographical area: Skagerrak

Harvest method: Demersal SELTRA trawl

Client Group: Member vessels of the Fiskeri AB Ginneton that have signed up the Code
of Conduct i see the list of vessels (page 15) at www.certifieratfiske.se
where this list will be announced and updated.

Other Eligible Fishers: Swedish and Danish registered vessel covered by the certification
sharing agreement

6
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UoC 4
Species: Nephrops norvegicus
Stock: ICES division llla Danish/Swedish Nephrops
Geographical area: Kattegat
Harvest method: Demersal SELTRA trawl
Client Group: Member vessels of the Fiskeri AB Ginneton that have signed up the Code
of Conduct i see the list of vessels (page 15) at www.certifieratfiske.se
where this list will be announced and updated.
Other Eligible Fishers: Swedish and Danish registered vessel covered by the certification
sharing agreement
UoC 5
Species: Nephrops norvegicus
Stock: ICES division Illa Danish/Swedish Nephrops
Geographical area: Skagerrak
Harvest method: Creel
Client Group: Member vessels of the Fiskeri AB Ginneton that have signed up the
Code of Conduct i see the list of vessels (page 15) at
www.certifieratfiske.se where this list will be announced and updated.
Other Eligible Fishers: Swedish and Danish registered vessel covered by the certification
sharing agreement
UoC 6
Species: Nephrops norvegicus
Stock: ICES division llla Danish/Swedish Nephrops
Geographical area: Kattegat
Harvest method: Creel
Client Group: Member vessels of the Fiskeri AB Ginneton that have signed up the
Code of Conduct @ see the list of vessels (page 15) at
www.certifieratfiske.se where this list will be announced and updated.
Other Eligible Fishers: Swedish and Danish registered vessel covered by the certification
sharing agreement

Please note that whilst the Unit of Certification details 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.

These Units of Certification were 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 Scope of Assessment in Relation to Introduced Species Based Fisheries (ISBF)

The Norway lobster (Nephrops norvegicus) is native to the Skagerrak and Kattegat and therefore
requirements in relation to ISBF do not apply to this assessment.

7
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3.2  Overview of the fishery

3.2.1 Fiskeri AB Ginneton/Gothenberg Fish Auction

The client for this assessment is a Swedish-owned fishing company, Ginneton. An up to date list of the
vessels included in the UoC can be found at www.certifieratfiske.se and include all Swedish-registered
vessels targeting Nephrops.

History of the Fishery

Vessels exploit a stock management unit, which is restricted to ICES sub area llla T Kattegat &
Skagerrak. In recent years the TAC, which governs total landings by all fisheries has been set at 5,200
tonnes per annum, and recorded landings have not exceeded the agreed TAC in over a decade. Further
details are provided in section 3.3.3.

Four nations land Nephrops from llla. In 2010, the Danish fleet landed 3,721 tonnes (73%), the Swedish
fleet landed 1,249 tonnes (24%), the Norwegian fleet landed 124 tonnes (2%) and German fleet landed
29 tonnes (<1%).

Area Under Evaluation

This assessment covers Swedish vessels catching Nephrops in the Skagerrak and Kattegat (ICES area
Ila.

3.2.2 Species and Fishing Practice

Species type/s

The target species for the fishery under certification is Nephrops norvegicus. 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.

These include:

http://www.fao.org/fishery/species/2647/en

http://www.marinespecies.org/aphia.php?p=taxdetails&id=107254

http://www.marlin.ac.uk/speciesfullreview.php?species|D=3892

Fishing Practices

The Nephrops fishery is targeted by demersal trawl. The demersal or bottom otter trawl (single, twin
and pair) is a towed fishing gear designed and rigged to have bottom contact during fishing, towed by
trawl vessels. These are mostly in excess of 12m and therefore requiring a Vessel Monitoring System
(VMS) to be fitted. A demersal trawl (Fig 1) is a cone-shaped net consisting of a body, closed by a Cod
End knot, and with lateral wings extending forward from the opening. The two towing warps lead from
the vessel to the otter boards that act to maintain the horizontal net opening. These boards typically
weigh between 0.51 2 t and drag across the seabed (with potential to disrupt seabed structure and
habitat). The boards are joined to the wing-end by the bridles, which herd fish into the path of the net.
The net opening is framed by a floating headline and ground gear designed according to the bottom
condition to maximise the capture of demersal target species, whilst protecting the gear from damage.
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Figure 1 Diagram of demersal (otter) trawl)

As of 2013 the trawls must be fitted with a selectivity device; the Seltra trawl and the Swedish grid are
the two devices specified in the UoCs under assessment (UoCs 1 and 2 use the Swedish grid, while
UoCs 3 and 4 use the Seltra trawl). The Swedish grid is by far the most common device used by the
Swedish fleet.

Directed fishing for Nephrops requires:
» Mandatory grid with 35 mm slot width.

» The mesh size of the cone part of the trawl and the extension piece shall be 70 mm square
mesh.

» The total length of the cone and extension piece must be at least 8m.
Mixed fishing in bottom trawls and purse seines requires:

»  The basic rule is that the mesh size should be at least 120 mm diagonal mesh (diamond mesh).
The mesh size applies to cone and extension piece however at least 8 meters.

» Exceptions (SELTRA TRAWL): Fishing may be conducted with 90 mm diamond mesh with a
140 mm panel with square mesh or a 270 mm panel with diamond mesh. In both cases, this
panel must be at least 3 meters long and placed at 4 meters from the (cod) end of the trawl.
The selection panel shall be the same width as the header (upper part) of the trawl (should be
attached between the seams).

If diamond mesh is used in the panel in a four panel bag this shall be mount with three 90-mm mesh to
a 270 mm mesh.

Gear regulations in Sweden are set to be updated in February 2014, which may include a modified grid
design that seeks to further reduce bycatch and catches of small Nephrops.
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Figure 2 Example of a Swedish Nephrops trawler, Vera C GG210

(Source: www.gifeco.se)

Figure 3 Swedish grid within a Nephrops trawl

S i

(Source: R Cappell)
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The use of grids to improve trawl selection depends little on the behavioural reactions of species, but

instead relies more on physical yltering tghneralgatch (e
works by allowing those animals small enough to pass through a row of vertical bars to move into the

codend, while those that are too large are guided to theirescape. Consequently, |l arge ysh
from the trawl, whereas t he Whenxdmpaed tvithy standadd&@mnms t i | | b €
diamond-mesh trawl, trials with the grid showed a reductonint he catch of commerci al |

(whiting, haddock and cod) by 80i 100% and under-s i z e d y 566% (byyweight) (UImestrand and
Valentinsson 2003).

Figure 4: Diagram of grid trawling gear

Source: Catchpole and Reuvill

The seltra gear includes a square mesh panel that facilitates the escape of roundfish, such as cod,

whiting and haddock. The inclusion of a square-mesh panel in the net alters the physical conditions

within the trawl in a way that encourages an escape r
indicate that ysh respond actively tongasexpaieheed change
by ysh when they pas s -mesheectiors ofaetiiogn(Arkley 10903. qu ar e

Figure 5: Diagram of Seltra trawl

Sorting box
Sorting box section: 3 m Codend section: 3.6 m
Tapered section: 2.6 m Width: 30 meshes Length: 34 meshes
Length: 24 meshes Length: 32 meshes i Wedge section: 15 meshes long

Escape window

Zipper

\ , Window mesh size: 367.6 4+ 4.6 mm Circumf;ence: 92 open meshes
Codend mesh size: 95.7 + 2.7 mm

Circumference: 92 open meshes

Standard codend

Extension: 3.0 m Codend: 5.2 m
Length: 32 meshes Length: 49.5 meshes

‘;‘ \ J

Codend mesh size: 96.1 + 3.0 mm
Circumference: 92 open meshes

(Source: DTU Aqua, 2010)
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Nephrops is also targeted using creels (pots) (UoCs 5 and 6). Long strings (fleets) of baited pots are
laid on the seabed with a marker buoy at surface to enable location when hauling after one or two days
in situ on the seabed. This is a 6passived gear that

Figure 6 Nephrops creel in situ

(Source: www.nephrops.eu)
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3.3  Principle One: Target Species Background
Principle 1 of the Marine Stewardship Council standard states that:

A fishery must be conducted in a manner that does not lead to over fishing or depletion of the exploited
populations and, for those populations that are depleted, the fishery must be conducted in a manner
that demonstrably leads to their recovery.

Principle 1 covers all fishing activity on the entire Nephrops stock - not just the fishery undergoing
certification. However, the fishery under certification would be expected to meet all management
requirements, such as providing appropriate data and complying with controls, therefore demonstrably
not adding to problems even if the problems will not cause the certification to fail.

In the following section the key factors which are relevant to Principle 1 are outlined. The primary
sources of information on this section are:

» ICES. 2012a. Report of the Working Group on the Assessment of Demersal Stocks in the North
Sea and Skagerrak (WGNSSK). 27 April - 3 May 2012 ICES Headquarters, Copenhagen. ICES
CM 2012/ACOM: 13.

» ICES. 2012b. Report of the Study Group on Nephrops Surveys (SGNEPS), 6i 8 March 2012,
Acona, ltaly. ICES CM 2012/SSGESST: 19. 36 pp.

3.3.1 Nephrops fishery resources and life history

Taxonomy and geographic range

The Norway lobster Nephrops norvegicus (Linnaeus, 1758), also known as scampi, langoustine or
Dublin Bay prawn, is a decapod crustacean of the family Nephropidae. The species is distributed
throughout the northeast Atlantic from Iceland and the north western coast of Norway in the north to the
Atlantic coast of Morocco, and is also found in the western and central Mediterranean, but is absent
from the Baltic Sea (Holthuis, 1980). There are important commercial fisheries for Nephrops across its
geographical range.

Biology and life histories:

Nephrops are found primarily in muddy sediments in which they build complex burrow systems. They
are found in depths from 20 m to 800m and so can be found in isolated sea lochs on the west coast of
Scotland but also on the edge of the continental slope. Commercially exploited populations of Nephrops
often occur in discrete geographical areas characterised by muddy sediments, and these separated
populations may therefore exhibit significant variations in population dynamics. Tagging studies do not
show any significant migration of adult Nephrops (Chapman and Rice 1971), although movements
between populations could take place through passive dispersal of larvae by oceanic currents during
the planktonic larva phase which lasts between 4 and 8 weeks, and this potential interchange of larvae
between populations was one explanation for the lack of genetic differences observed in populations
off Iceland (Pampoulie et al., 2011.). However the study also showed no genetic differences between
the Icelandic samples and those from Scotland. Other genetics studies using a range of techniques
showed significant genetic differentiation between populations of Nephrops but without a clear
geographical pattern (Maltagliati et al., 1998; Stamatis et al., 2004, 2006). There is a current research
project investigating potential genetic differentiation in the Skagerrak and Kattegat but the results have
not yet been published.

Whilst incubating their eggs, the females rarely come out of the burrows, and so are not vulnerable to
trawling (Chapman, 1979).

The incubating females remain in their burrows throughout the winter and emerge in spring and summer
to moult and mate. However, the incubating females will emerge from their burrows in response to bait
and so can be captured in creel fisheries.

In relation to the fisheries for Nephrops, the key behavioural characteristic is the pattern of emergence
from the burrows (Bell, Redant and Tuck, 2006). Emergence behaviour is influenced by light intensity,

13

A specialist division A
of Acoura



Food Certification International &
Public Comment Draft Report

Danish and Swedish Nephrops Fisheries (Swedish)

season, sex and reproductive status of individual Nephrops, and tide strength (Chapman and Howard,
1979). In addition juvenile Nephrops tend to remain in the burrows most of the time. One of the key
components of standard fisheries stock assessment models, the size and sex composition of the target
species caught in trawls, is strongly dependent for Nephrops on the time of day, the season and the
state of the tide, and can vary from stock to stock. For example, some fisheries occur throughout the

year and consist of both males and females, whereas other fisheries are based primarily on male
dominated winter fishing. The fishery in the Skagerrak and Kattegat occurs all year round.

Nephrops are omnivorous feeding primarily on crustaceans, molluscs and to a lesser extent
polychaetes and echinoderms (Parslow-Williams et al., 2002). They emerge from their burrows to eat,
but may also act as a suspension feeder (Lars-Ove et al., 1993). Growth (and fecundity) are known to
vary geographically and have been shown to be negatively correlated with burrow density (Tuck et al.,
1997). Thus, growth rate appears to be density-dependent, and is also thought to be related to food
availability. Nephrops may act as a prey species for various groundfish species such as cod, but it
cannot be considered to be a key low trophic level (LTL) species against the MSC criteria.

Nephrops stock dynamics may be influenced by the distribution of suitable habitat, fishing, predation
and oxygen depletion. The patchiness and varied density of Nephrops populations have been mainly
correlated with the heterogeneous nature of the sediment and the production of pelagic larvae, whose
dispersal is dependent on sea currents (Hill, 1990). There have been suggestions that Nephrops
abundance is inversely correlated with abundance of cod, but there is no clear evidence that Nephrops
stock dynamics in the Skagerrak and Kattegat are driven by changes in cod abundance. Stock
dynamics can also be influenced by severe oxygen depletion, which forces Nephrops out of their
burrows and increases both fishing and natural mortality. Severe oxygen deficiency appeared to have
a strong impact on Nephrops in the Kattegat in 1988 (Bagge et al., 1990).

3.3.2 Status of stocks

Introduction

Stock assessment of the Nephrops fisheries in the Skagerrak and Kattegat (Sub-Area or Division llla)
is undertaken under the auspices of the International Council for the Exploration of the Sea (ICES)
Working Group on the Assessment of Demersal Stocks in the North Sea and Skagerrak (WGNSSK).
The Working Group also undertakes assessment of Nephrops fisheries in the various functional units
within the North Sea (ICES Sub-Area IV). Data collection and assessment of Nephrops stocks are
based around Functional Units (FUs) which are geographical areas defined by groupings of ICES
statistical rectangles and which correspond to discrete areas of muddy sediment in which the highest
densities of Nephrops are found. There are currently 34 FUs for Nephrops, although new FUs may be
added to this list as minor landings from areas outside the FUs increase to become important
commercially exploitable populations. However Nephrops management including the setting of TACs
is undertaken at a wider geographical scale, for the North Sea (ICES Sub-Area IV) as a whole
comprising 9 FUs, and for ICES Sub-Area llla comprising FUs 3 and 4. In addition the (now
superseded) ICES NephropsWor ki ng Group previously grouped FUs int
to provide information for more localised management, but this practice was discontinued in 2008
because it served no practical purpose.

WGNSSK members come from a wide range of countries and have expertise on species other than
Nephrops and thus the stock assessment of Nephrops in Sub-Area llla is essentially fully peeri
reviewed during the course of the WGNSSK annual meeting. Additional peer review of the WG report
then occurs through a group of independent experts (ICES Review Group). The assessment
met hodol ogy will also be fbenc hshopevkretidree totfiveyemrs.gh a Benc

The aim of benchmarking is to reach a consensus agreement on an assessment methodology that is
to be used in future assessments and to be laid down in a stock annex. The process is reviewed by
independent experts and is open to stakeholders and includes all aspects of the assessment process:
ecosystem and fisheries data, stock distribution, the assessment model, forecast method and reference
points. Although it is a single species assessment, the benchmarking aims to integrate ecosystem
information into the assessment. ICES Expert Groups will themselves develop new assessment
approaches, but benchmark workshops are intended to formalize the process by which changes in
methodology are agreed in order to assure quality, consistency and documentation. The previous
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benchmark meeting for Nephrops assessments occurred in 2009 (ICES, 2009), and another is
scheduled for North Sea stocks in 2013.

The annual stock assessments then form the basis of ICES fisheries advice formulated through the
ICES Advice Drafting Group and approved by the Advisory Committee on Management (ACOM). ICES
stock assessments and the management advice that emanate from those assessments are made freely
available through publication on the ICES website of the Working Group reports and the ICES Advice
Books.

In many previous MSC assessments for Nephrops, the fisheries had problems with achieving
certification because the geographical scale at which TACs were allocated was very much larger than
the scale at which the stock assessments were undertaken. This mismatch could lead to uneven
exploitation patterns across the various FUs resulting potentially in over-exploitation within an individual
FU even though annual TACS had not been exceeded. ICES now undertakes the stock assessment
for Nephrops in Division llla as a single stock (ICES, 2012a). In previous assessments the populations
in the two functional units, Skagerrak (FU3) and Kattegat (FU4), were assessed separately because of
differences in size compositions observed in the 1980s and 1990s. It is now thought that these
differences were generated primarily by differences in fishing operations rather than stock
characteristics, and because the distribution is continuous across the Skagerrak and Kattegat and
recruits are exchanged between the two FUs, there is no longer sufficient reason to assess the FUs
separately. As a TAC is allocated for Division llla, the management unit coincides with the spatial scale
at which the stock is assessed.

Data available and stock assessment methodology

For the Nephrops fishery in the Skagerrak and Kattegat (Division llla) long term data are available on
overall landings, fishing effort from log books and size distributions of both landings and discards
allowing the evaluation of long term trends in key stock indicators. Biological data including growth
parameters (Ulmestrand and Eggert, 2001), size at maturity, discard mortality (Wileman et al., 1999)
and assumptions about natural mortality rates for males and females are used as input parameters for
analytical assessments, although there is considerable uncertainty in particular surrounding estimates
of growth rates and discard survival (ICES, 2012b).

The key uncertainty underlying traditional stock assessments based on fisheries data is that adult
Nephrops exhibit diurnal, seasonal and sex-related variations in emergence behaviour (Chapman and
Howard, 1979) and so conventional fisheries data may provide a poor indicator of stock status.
Pioneered in Scotland in the early 1990s, a fishery-independent method of estimating Nephrops stock
abundance has been developed using underwater TV surveys of Nephrops burrow complexes. As the
method counts burrows and not adult Nephrops, this approach is not reliant on Nephrops emerging
from their burrows and so can be undertaken at any time. The method involves towing a TV camera
mounted on a dredge over Nephrops grounds as defined by patches of muddy sediment and counting
the number of Nephrops burrow complexes within a known area. All Nephrops burrow openings
identified in view of the camera are allocated to a burrow complex, and the numbers of burrow
complexes that cross a defined line on the TV screen are counted. Assuming a 1:1 rate of occupancy,
the average population density can be estimated which is then raised to the known area of suitable
sediment to give a measure of population size. However, population density will be overestimated if
the counts include all burrow complexes that extend beyond the edges of the field of view (the edge
effect). Regular surveys have been conducted for many of the main Nephrops fisheries around Britain
and Ireland (ICES, 2010b) providing long-term abundance indices, and have recently been instigated
in the Skagerrak and Kattegat.

The TV burrow count surveys provide a fishery-independent estimate of stock biomass, but there are a
number of inherent uncertainties in the methodology. These uncertainties include recognition of
burrows created by Nephrops rather than other burrowing animals, burrow occupancy, burrow and
ani mal size, variation between counters, fedge
stratified sampling) and the level of sampling effort required to obtain a precise measure of burrow
density. These uncertainties in the methodology have been investigated in depth through a series of
ICES workshops and Study Groups (e.g. Addison and Bell, 2000; ICES, 2007: 2008; 2009a, b; 2010b;
2012b) and peer reviewed publications (e.g. Campbell et al., 2009; Morello et al., 2007). Whilst there
are undoubtedly a number of uncertainties in this methodology, all forms of stock surveys have inherent
uncertainties and in contrast to many methods of estimating abundance, it is possible to systematically
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investigate biases in Nephrops TV surveys (Campbell et al., 2009). Standard TV survey methodology
is now agreed under the auspices of the ICES Study Group on Nephrops Surveys (SGNEPS).

The TV survey provides an estimate of stock biomass. Data on total catches defined as landings
including dead and surviving discards, along with an assumption of a discard survival rate of 25%
permits a calculation of total removals from the fishery. The ratio of total removals to stock biomass
provides an estimate of observed harvest ratio.

Reference points / biological limits

In previous years Nephrops stock assessments have been based on an evaluation of trends in stock
indicators, both fishery-dependent and the fishery-independent estimate of stock biomass from TV
surveys, but there have been no explicitly defined reference points against which to assess the status
of stocks. As there are no age-based analytical assessments for Nephrops, it is difficult to estimate
MSY and associated appropriate reference points. Techniques for estimating proxies for Fmsy for
Nephrops were considered in detail at the ICES WGNSSK meeting in 2010 (ICES, 2010a). Three
candidates for Fmsy were considered: Fg 1, F3504gpr @and Fmax. Fq 1 represents the fishing mortality

rate at which the marginal yield-per-recruit is only 10% of the marginal yield-per-recruit on the
unexploited stock, F3ge4gpr represents the fishing mortality rate that corresponds to 35% of the

unfished spawning stock biomass per recruit and Fmax is the fishing mortality rate that maximises yield-
per-recruit. The Working Group selected preliminary stock-specific Fmsy proxies according to the
perception of stock resilience, factors affecting recruitment, population density, knowledge of biological
parameters, and the nature of the fishery including the relative exploitation of the sexes and the
historical harvest rate vs. stock status (Table 1).

Table 1 Decision-making framework for selection of stock-specific Fmsy proxies

Burrow density (average burrows 111_2)
Low Medium High
< 0.3 0.3-0.8 >(0.8
Observed harvest rate or | ~Fmax Fiseuser Frnax Frnax
landings compared to | FyaFo Fou F3s0,5pR Fiax
stock status (historical | < Fg, Fo1 Foy Fiseispr
performance) Unknown Foi F3s95mR Fisuispr
Stock size estimates Variable Fou Fou Fssuser
Stable Foi F3seser Fmax
Knowledge of biological | Poor Foi Foi Fisospr
parameters Good Fisuser Fsseuser Frnax
Stable spatially and temporally Fasosser Fasuspr Finax
Fishery history Sporadic Foa Foi Fisouser
Developing Foi Fsseuspr Fsseaser

(Source: ICES, 2010a)

Having developed a decision-making framework for selecting stock-specific Fmsy proxies, the next
stage is to calculate values for those proxies for the stock using data from the fishery on size at length
in a cohort analysis approach using either an age structured model or a length structured model. As
the exploitation rates in many stocks vary significantly between the sexes because of differences in
emergence patterns, the Fmsy proxies were determined for males, females and combined sexes. The
use of a yield-per-recruit cohort model then allows the calculation of harvest ratios which are equivalent
to the various potential proxies for Fmsy. The cohort model predicts the population size of animals
>17mm CL at the Fmsy proxy, which is compared
rate. The projected landings are the projected catch at size using the Fmsy proxy value of F and
applying the appropriate selectivity dependent on mesh size used in the fishery.

The model assumes that 25% of discards survive and are not therefore countedasfir e mov al s
same assumption is used in the calculation of harvest ratio as that calculated from observed landings
and biomass estimates from the TV survey.
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The calculated harvest ratio reference point can then be used in conjunction with the biomass estimate
from the TV surveys in two ways. Firstly, comparison of the observed harvest ratio with the harvest
ratio reference point allows an evaluation of stock status against a defined reference point. Secondly,

the harvest ratio reference point can be used with the stock biomass estimate to set a TAC for the
fishery next year.

The current assessment approach is an improvement on previous standard assessment methodologies
for three reasons. Firstly, the use of a harvest ratio as a reference point is more widely understood
instead of an exploitation rate or F-value, and the observed value of the harvest ratio can be estimated
simply from the landings data and biomass estimate from the TV survey and then directly compared
with the reference value calculated from the yield-per-recruit model. Secondly, the reference harvest
ratio is calculated based on the population of Nephrops of 17 mm CL and above, which allows a direct
comparison with the TV survey, which also provides a biomass estimate of Nephrops of the same size
range. This overcomes a previous criticism of the assessment approach (ICES, 2007) that the TV
survey was measuring abundance of smaller Nephrops that were not seen in trawl catches and
therefore the fishery dependent and fishery-independent estimates of biomass were not calculating the
same metric. Thirdly this approach has the benefit that it can be applied to a biomass estimate from a
single yeardés TV survey, without requiri nNepheopsti me se
assessments had focussed on long-term trends in a series of stock indicators.

ICES WGNSSK notes that the methodology of calculating a harvest ratio reference point equivalent to
a proxy Fmsy is still under development and the methodology will be reviewed at the ICES WKNEPH
2013 Benchmark Workshop on Nephrops Stocks, attended by both ICES Expert Group members and
invited outside experts.

No biomass based reference point such as MSY Btrigger has been estimated for this stock because
there is no time trend of biomass estimates from the TV survey.

Stock status T results of stock assessment for Nephrops in Division llla

Fisheries data

The total landings of Nephrops for Division llla have remained relatively stable for the last thirty years.
Landings were the highest on record in 2010, but have since returned to long-term average levels
(Figure 7). In recent years around 60% of the landings come from FU3. The Skagerrak (FU3) is
exploited primarily by Denmark (72%) and Sweden (25%) with a small number of landings in Norway.
Around 10% of total landings in the Skagerrak come from the creel fishery (accounting for 30% of
Swedish landings). Denmark and Sweden are responsible for 77% and 22% respectively of the
landings of Nephrops in the Kattegat, with Germany comprising the remaining 1%.

Trends in fishing effort and landings per unit effort (LPUE) based on logbook returns show similar trends
in both the Swedish and Danish fleets and in both Skagerrak and the Kattegat. Fishing effort has
declined in recent years partially due to effort restrictions within the cod recovery programme, and LPUE
in the Nephrops fishery has increased significantly in recent years (Figure 8 and 9).
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Figure 7 total landings of Nephrops in Division llla (Skagerrak and Kattegat)
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Figure 8 Landings, fishing effort and LPUE for Swedish and Danish trawlers in the Skagerrak and Kattegat (FU3)
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Figure 9 Landings fishing effort and LPUE for Swedish and Danish trawlers in the Kattegat (FU4)

(Source: ICES 2010a)

Danish log book data has been standardised for various factors including vessel size using a GLM, but
the overall trend in standardised LPUE for both the Skagerrak (Figure 10) and the Kattegat (Figure 11)
is very similar to the unstandardised data. Size distributions of both the landings and discards are
available for both the Danish and Swedish fleets in both the Skagerrak and the Kattegat. In earlier
years, samples were collected from selected fishermen, but all data are now collected by on-board
observers. Mean size of all size categories has fluctuated without trend in both the Skagerrak and
Kattegat (Figures 12 and 13).

Figure 10 Standardised LPUE data for the Danish fleet in the Skagerrak (FU3)

(Source: ICES, 2010a)
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