FOOD CERTIFICATION INTERNATIONAL LTD
Findhorn House, Dochfour Business Centre, Dochgarroch, Inverness, IV3 8GY, Scotland, UK

Tel: +44 (0) 1463 223 039 Fax: +44 (0) 1463 246 380 www.foodcertint.com

CE
INTER

T

CATION
ATIONAL

MSC SUSTAINABLE FISHERIES CERTIFICATION

The Barents Sea Cod & Haddock Fishery

Public Comment Draft Report

August 2010
. CERTIFIED
Prepared For: Ocean trawlers / three towns capital SUSTAINABLE
SEAFOOD
Prepared By: Food Certification International Ltd

wWww.msc.org

A company incorporated in Scotland No SC313289
Registered address: Findhorn House, Dochfour Business Centre, Dochgarroch, Inverness, IV3 8GY, Scotland, UK




FOOD CERTIFICATION INTERNATIONAL LTD

Public Comment Draft Report

August 2010

Authors: T. Southall, P. Medley, G. Honneland, P. Macintyre, M. Gill

Certification Body:

Food Certification International Ltd

Address:

Findhorn House
Dochfour Business Centre
Dochgarroch

Inverness IV3 8GY
Scotland, UK

Tel: +44(0) 1463 223 039
Email: melissa.mcfadden@foodcertint.com

Web: www.foodcertint.com

Client:

Ocean Trawlers/Three Towns Capital

Address:

Room 3508, 35/F., Wu chung House
213 Queen's Road East

Wanchai, Hong Kong

Contact: Mr Sergey Sennikov

Maritime Consulting Bureau Russia
183036 Murmansk, Starostina str., 49/1
Tel:  +7(8152) 637 637

Email: sas@maritimech.com

MSC SUSTAINABLE FISHERIES

August 2010

Public Comment Draft Report — The Barents Sea Cod & Haddock Fishery


mailto:melissa.mcfadden@foodcertint.com�
http://www.foodcertint.com/�
mailto:sas@maritimecb.com�

FOOD CERTIFICATION INTERNATIONAL LTD

Contents
GLOSSARY OF TERMS......cuuurriiiiiiiiiisnnneeiiissssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssnsans |
SUMIMARY ...iiiiunnteniiniiissssneeetiisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsess 1
1. INTRODUCGTION.....ccttiiiitnniiitnniiitniiiiessiiiiessistesssstessssstessssssessssssssssssssssssssssssssssnsssssssssssssnsssssanssssssnsssssansass 4
L L S COPE . ettt ettt ettt ettt e e e et b et e e e e e e abtete e e e e e e aabaeteeeeee e e ahteaeeeeeeaaabaeeeeeeeeeaaahabaeeeeee e e henteaeeeesaanaraeaeeeeaan 4
1.2 REPORT STRUCTURE .cttttteuuuttttteeeaaauuttteteessasauusbeteeeesaaunseeeteeesaaanseeaeeeeseaaansaeeeeeeeesanssebeeaesesaansanaeeeeeesaannnraeaeaaenan 4
1.3 INSPECTIONS & CONSULTATIONS. ..cuvteeureeeseesseeesseessseeasessseessesssesssessseesssesssessnsessseesnsesssseessseesssessnseessseessseesns 5
2. THE FISHERY ...cceiiiiiiiiuneeeiiiiisisnnneessissssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssss 6
2.1 THE UNIT OF CERTIFICATION «uutteuteenuteesuteesuseesseesuseessseessseessseessseesssesssseessseesssessssesssssssssesssseessesssseesssesssseesssessseees 6
2.2 OCEAN TRAWLERS. ..eeuttterureesureesuseesuseessseessseesssesssseessseessssesssesssseessseesssesssseesssessssesssssesssesssseessesssesessesssseesssessseees 7
2.2.1 Policy 0N SUSEAINADIE FISNEIY .............ueeeeeeeeeeeeee ettt e e e ettt e e e e e et st aataaaaeeesesasssaneaas 7
2.2.2 COAE Of CONAUCE CONTIACT ....evveeeeeeeieeeeeeeeeeeee e e ettt e e e e e ettt a e e e e et ettt aaaeeessstassasaaeseessssssanaaas 8
B 1Y R Y Ol Koo [ o Yo Lo USRS PR 9
2.2.4 ODSEIVEI PrOGIUIMIME. .........oeveeeeeeeeeeeeeeeeetetteaa e e e ettt aa e e e e et e tttasaaaaeeesassssasaaeeeassssssaasaaeeassasssenasas 10
2.3 FISHING FLEET & FISHING IMIETHOD.....ectutteitttesiteentieesiteesteeesiteesteeesaeeesbeeessteessaeesssesssaeesseesnsasenseessesenssesnsessnseesnses 10
2.4 LANDINGS OF TARGET SPECIES ... uuvteuttesuteesuteesiteesseeesuseessaeesseeenseeesssessseeesssesssseesssssssssssseesssesesseesssesesseesssesssseesnses 13
2.5 FISHING DISTRIBUTION & NATIONAL JURISDICTIONS ...eeuuveeereesuueenseeessueesseeessseessseessesssesesseesssessssessnseseseesssessseesnnes 15
2.6 TARGET SPECIES = COD ..etteeteeiuuitttteee e e e ettt et e e e s e et e teeeee s e s unbe et e eee s e e aabe e e e eeeeesansneeeeeeeesaansseteeeeesaaannsbeaeeeesasaanses 18
2.6.1 GEOGIAPNIC RANGE ..ttt e e e ettt e e e e ettt a e e e e e s sttt aaaeeesastssaaaaaeesssssssenaaas 18
A N £ =To) Y ol (-2 U PUP 19
2.6.3 PLEUAGLON [/ PIEY .ottt eetteeeteseetveeetts e ttse et ats e e tseeettseetssenassestssaessseatssensssessssenssseins 19
2.7 TARGET SPECIES - HADDOCK «..veeuuveeuteesiteesuieesiteessteesiteesteeesseeesseeesueeesseeesssesnsseesssessseeenseesseeensessnsesenssesnseesnseesses 21
A I CT-To o Io o] o1 Lol a1 | ¢ 1o IS 21
B B | =To) Vol LSS 22
2.7.3 PLEUAGLON / PIEY et ettt ettt ettt et tte et tts et tte et tas et taaeesas e s tsaeasaseassaaesssesssaaessseassaaassseasssensssees 22
3. TARGET STOCK STATUS & HARVEST CONTROLS (P1) ...cccceeeiieiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessessesesesssssssessssssssssens 23
3.1 STATUS OF THE STOCK & REFERENCE POINTS ..ciiiiiiiititieeeeeeeiitt et e e e e e ettt e e e e e s einet e e e e e e s e anreeeeeeesesaunseeeeeeeeesaannes 23
3.2 HARVEST STRATEGY ...ttttteeeeeeuttttteeeeesaatuttteeeeesaaunbeteeeeeaasaunbeteeeeeseaaaabeeaeeeeeesansseeeeeeeesaasnsbteeeessaaannseeaeeeesasaanses 25
3.3 HARVEST CONTROL RULES ..cuvtteiteeuteesiteesiieesiteestteesuseessaeesseeesseeesaseessseesstessseesssesssseenseesnsesensessnsesenseesnseesnseesnses 26
3.4 INFORMATION AND STOCK ASSESSIMENT ...eeuvvterureerureesueessseeesseessseeesssesssssesssesssseessesssessssessssssesessssssesssessseessseesnses 28
34,0 OVOIVICW c..eeeeeeeeeeeeeeeeeeieeeeeeeeeeeeeeeteeeeeeeeeteseessesesasesasssasasssesssasssasssssssssssasasssesasasssasssesasasanerarererarararen 28
CR N2 oY 1o] I 6o 1ol ¢ 11 D o [ (' B SNE 28
3.4.3 Age, Length, Weight and Maturity COMPOSItION .............ceeeeeeeecuerieeeeeeeeciiieeeeeeeeeciireeeeeeeeesissenaeas 28
R WY o1V T Lo [o T Yol =Bl [ To [ Tol=2 SRR 29
3.4.5 OtNEI INFOIMALION ..ottt e e ettt e e e e ettt a e e e e e s st eaaaeesastsssaaaseeesssasssenaeas 29
3.4.6 StOCK ASSESSINENT MOUEI.........ooeeeeeeeeee et e ettt e e ee e e et e e et a e e s teaeestaaaesssaasassseaeennes 30
4. ENVIRONMENTAL ELEMENTS (P2)..cccctiiiiiiisnnnneriisisisssnenessssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssnnssns 32
4.1 RETAINED BYCATCH ..eiiutieeuieeiteeeteesteesteesteesiteesabeesateesabeesabeesabeesabeesabeesaseesabeesaseesabaesabeesabaesaseesabaesasaesabeesnseesas 32
4.2 DISCARDING ..c.utteruteesuteesuteesteesseesteesseesseesuseesabeesaseesabeesaseesaseesaseesasaesaseesabaesaseesabeesaseesabeesaseesabaesnseesseesseesas 33
4.3 ENDANGERED, THREATENED AND PROTECTED SPECIES (ETP) c.uutiieeeeiiieeeeieeeeeitee ettt eetvee e ettt ee e e e etve e e eeaveeeeeaneas 35
Y - OO UUPT T UPPUPPPPPTRTRR: 38
4.5 ECOSYSTEM IMPACTS ....etteeeeeeeeeietttee e e e e ettt et e e e e s e ettt e eee s e uns et eeeeeeeaaunb et et eee s e anbeeeeeaeeasanbabaeeeesesannbbbaeaeesasaanses 42
5. ADMINISTRATIVE CONTEXT (P3) ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeessssesssesssssssssssssssssssssssssssssssssessssssssssssanns 44
5.1 GOVERNANCE & POLICY c.uutiititieiieeitie ettt ettt sit ettt sit ettt sat e et sate e bt e e st e e bte e sateebe e e st e eabeeesseesabaeeaeesabaeenneesnses 44
O =0 T Lo L V= e T =3 T S 44
5.1.2 Consultation, Roles & ReSPONSIDIIILIES .............cccueeeeeeieseeeiieeescieeeeeteeeeeteeeesteeeeseteaesesaaeesseeaenans 45
I BN 0 o) =Tt {12 OO SO EUP 49
5.1.4 Incentives for SUStAINABIE FISRING.............cccccuuueeeeieeeieeeeeee e eececttee e e ee et e e e e e ees s aa e e e eeesassenaeas 49
5.2 FISHERY SPECIFIC MANAGEMENT SYSTEM ....etttttteeieaiurteteeeeseaaurttteeeesaaaubeeteeeesesaannneeeeeeeesaaaunseteeeeesasanseeaeeeesesaannes 51
MSC SUSTAINABLE FISHERIES August 2010

Public Comment Draft Report — The Barents Sea Cod & Haddock Fishery



FOOD CERTIFICATION INTERNATIONAL LTD

5.2.1 CompliGNCe & ENFOICEMENT .....cc...eeeeeeeieeeeeee ettt ettt e ettt e e ettt a e et aeesataaaessaaaesssaasasssesaennes 51
5.2.2 Decision Making & Dispute RESOIULION ..............eeeeeeeeuieiieeeeeeeecetieee e eeesteee e e e e seeateaaaeeeeesasenaaas 54
5.2.3 MaANAGEeMENTt EVAIUGLION ......coceeeeeieeieee ettt e e ettt a e e e e e ettt e e e e e e s et aaaaeeeessasssenaaas 54
6. BACKGROUND TO THE EVALUATION......cccttueitenerencrenereencrescsrassesssssasssssssssssssssssessssassssssssassssssssassssssssasssens 55
5.1 ASSESSIMENT TEAM ..uuuieeiiiititieeeeeeeeestsnaeeeesesestnaaeeessessstnneeesssssssnnaeeessssssssneesesssssssnneeeessssssssnneeessssssssnnneeeeeens 55
6.2 PUBLIC CONSULTATION 1.etitieieieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeaaeaaeeeeseeeeeeeeeeseeeeeeeeeeeseseeeeeeeseeeeeseeseeeseseseeeesseseeees 56
6.3 STAKEHOLDER CONSULTATION ....eeeitieieieeeeeeeieeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeeeeseeeseeseeeseeeeeeseeeeeeseeeeeeeseeeeeseeseeeeseeseeeseseeeenes 57
6.3.1 Extent of Available INfOrMQTION ...........cccueeieeeieeeeceee et e e te e e st e e st a e e st e e e srtaaeesnses 57
6.3.2 STAKENOIAEE ISSUCS .....vvvveeeeeeeeeeieeee et ettt e e ettt e e e e ee s st seeeeessseeeeaseesssassssseaseenans 57
6.4 INTERVIEW PROGRAMME ....ccoiiiiiiiiiiiieeceeeeeeeee e 57
6.5 OTHER CERTIFICATION EVALUATIONS AND HARMONISATION ..vuuuneeeererrrsneeeeeeeseressneeeeessessssnaseeesssessssnneeeesesssssnnneeeseens 58
6.6 INFORMATION SOURCES USED .. .uiiiiivtiiuieeeeereetrtneeeeeesesestnneeeessessssnnaeeessesssssnaeeeesssssssnnmeeesssssssnnneeessssssssnneeeseees 59
7. SCORING ...ccuiieeniirennettenneetrenseerenssesensssssssssssssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnsssssansssssnnsssssnnsssssnnsans 60
7.1 SCORING IMETHODOLOGY ..ceeieieieieieieieeeeeeeeeieeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeeaeaeaeaeaaeaasaeaaaaeaeeeeeaeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeees 60
7.2 BARENTS SEA SCORING OUTCOMES ...ciiiiiiieieieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeea e e e e e e eeaaeeeaaaaeeaeeaeaaaaaaaaaeaeaaeaaaeeeaeaeeaaaaeaeees 61
8. CERTIFICATION RECOMMENDATION.....ccccctettremneerrenseeereaseeerensessssnssesssnssssssnssssssnssssssnssssssnsssssnssesssnssssssnnsans 63
8.1 OVERALL SCORES ..vvuuuneeeeereettuteseeesessssnneeeeesessssnnaseesssssssanneeessssssssnnaeeessssssssneeeesssssssnnseesssssssssnneeessssssssnnneeeseees 63
8.2 CONDITIONS «.eevvtttuuneeeeeeeressnnaeeeesesssssnaesesssssssnnaeeessssssssnnaeeessssssssnnaeeessssssssneesesssssssnnseesesssssssnnneesessssssnnneeeseens 63
8.3 RECOMMENDATIONS ...eeeettettuteeeeereressnneeeeesessssnnaaeeessssssssnaeeessssssssnaeesssssssssneesesssssssnnseeessssssssnneeessssssssnnneeeseens 66
9 LIMIT OF IDENTIFICATION OF LANDINGS.....cctttuitteerteerenereaseresssrosseessssassssssssesssssssssssssassssssssassesssssassssnsssnnes 68
o I8 127 Yol =Y =] 1 S UURRRRRP 68
9.2, PROCESSING AT SEA ETC ceiiiiiiiiiiieieieieeeeeeeeeeeeeeeeee et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeaeeaaeeeeeaeaeaeeeaeaeneees 69
9.3 POINT OF LANDING....cettttieieieeeieeeeeeeeee et ee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeeaeaaeeeeeaeaeeeaeaaeeaeees 70
9.4 ELIGIBILITY TO ENTER CHAINS OF CUSTODY ....cetvvtrtuieeeeererurinaeeeeerersstnaeeeessessssnaeeesssssssmnnaeeessssssssnmeeessssssssnneeessees 70
10. CLIENT AGREEMENT TO THE CONDITIONS ......ccuiieiiteirencreenereneeraseeesssrassssssssssssssssssssssassssssssassssssssassssnsens 72
J0.2 CLIENT ACTION PLAN ... itieeetttteeeeeeeeettteeeeeeeeeesttaaeeeesesestanaeeessessstnnaeeessessssnnaseesessssannnssesssssssnnnsesesssssssnnneeeeens 72
APPENDIX 1 = IMISC PS & €S...teuuiiitenneirtennierrenseeerensessesssesssssssssessssssssssssssssssssssssssssssssssssssssssnsssssssssssssnnsssssnnsnne 76
APPENDIX 2 = REFERENCES .....ccucttttueiiteneeirenneeerensecerenseesssnssssssnsssssssssssssnssssssnssssssnssssssassssssnssssssnssssssnnsssssnnsans 80
APPENDIX 3 — ASSESSMENT TREE / SCORING SHEETS .....cuutttttiiiiiriseneeeesessssssssseeeessssssssssssesssssssssssssssssssssssnnnns 83
APPENDIX 4 — PEER REVIEW REPORTS ....cctttuueiitenneeerenneerrenseeerenseessessesssessesssassessssssesssnssssssssssssssnsesssassesssnnsans 147
MSC SUSTAINABLE FISHERIES August 2010

Public Comment Draft Report — The Barents Sea Cod & Haddock Fishery



FOOD CERTIFICATION INTERNATIONAL LTD

Glossary of Terms

ASCOBANS (Bonn Convention’s) Agreement on the Conservation of Small
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 biomas

Biim Limit biomass reference point, below which recruitment is

expected to be impaired.

BBTA Regional Level of the Russian Federal Fisheries Agency

CoC Code of Conduct

CFP 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

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

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

FAM MSC’s Fisheries Assessment Methodology

FAO United Nations Food and Agriculture Organisation

FSB Russian Federal Border Service

HCR Harvest Control Rule

ICES International Council for the Exploration of the Sea

IMR Norwegian Institute of Marine Research

ITQ Individual Transferable Quota

IUU Illegal, Unregulated and Unreported fish catches.

IWC International Whaling Commission

JNRFC Joint Norwegian — Russian Fisheries Commission

MCS Monitoring, Control and Surveillance

MSC Marine Stewardship Council

MSY Maximum Sustainable Yield

MSC SUSTAINABLE FISHERIES August 2010

Public Comment Draft Report — The Barents Sea Cod & Haddock Fishery



FOOD CERTIFICATION INTERNATIONAL LTD

NEAFC
NEA
NGO
nm

OSPAR

P1
P2
P3
PINRO

Pl

PO
RAC
SONAR
SSB
TAC

UK
UNCLOS
VMS
VPA
WWF

The North East Atlantic Fisheries Commission
North East Atlantic

Non-Governmental Organisation

Nautical mile

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

Russian Polar research Institute of Marine Fisheries and
Oceanography

MSC Performance Indicator

Producer Organisation

Regional Advisory Council

Sound navigation and ranging

Spawning Stock Biomass

Total Allowable Catch

United Kingdom

United Nations Convention on the Law of the Sea
Vessel Monitoring System

Virtual Population Analysis

World Wide Fund For Nature

MSC SUSTAINABLE FISHERIES

Public Comment Draft Report — The Barents Sea Cod & Haddock Fishery

August 2010



/"

FOOD CERTIFICATION INTERNATIONAL LTD

FIHITI .[.".E;"T l. Ill.h'
Summary

» This report provides details of the MSC assessment process for the Barents Sea Cod
and Haddock trawl fishery, on behalf of Ocean Trawlers / Three Towns Capital. The
assessment process began in December 2008 and is due to be concluded in 2010.

» This assessment covers a fleet of sixteen Russian vessels. The vessels range in size
from 40m to 62m and use a single demersal trawl net. All vessels have onboard
processing facilities and land fish in the processed frozen form (either filleted on head
on / gutted). In some instances (particularly for larger vessels in the fleet fishing more
distant waters) transhipment is used to transport the frozen product to landing sites.

» The fishery takes place entirely within ICES areas | & IlI, mainly within Norwegian
waters (80%), Russian waters and with limited fishing taking place in International
waters.

» The fishery takes place throughout the year, although seasonal patterns are apparent,
with the 1° quarter of the year dominated by landings from the Norwegian EEZ, an
increased proportion of landings in the Svalbard Fishery protection zone in summer
months, and increased landings from the Russian EEZ in the last 2 quarters of the year.

» Processing at sea does take place in this fishery (on the specified trawl vessels), and in
some instances transhipment of frozen fillets, or ‘head on gutted’ fish also occurs. In
all cases the transhipped product is landed to either Murmansk (Russia) or other
specified NEAFC registered ports in Norway or the EU. The majority of the transhipped
product is landed in to Holland. The risk factors associated with transhipment, in
particular in terms of the potential for IUU fish to enter the supply chain is discussed in
more detail in the report, along with a summary of the company policies to address
this risk (in particular in section 9 of the report).

» All vessels covered by the assessment are signed up to, and therefore legally bound
by, the Ocean Trawlers “Code of Conduct Contract” which enshrines the company’s
‘Policy on Sustainable Fishery’. This requires all vessels to keep an ‘MSC logbook’ to
record data on bycatch, ETP and habitat interactions. These are implemented at the
time of assessment. Further details on these are provided in section 2.2 of this report.

» A rigorous assessment of the wide-ranging MSC Principles and Criteria was undertaken
by the assessment team and detailed and fully referenced scoring rationale is
provided in the assessment tree provided in Appendix 3 of this report.

» On completion of the assessment and scoring process, the assessment team
concluded that the Barents Sea Cod and Haddock Fishery be certified according to
the Marine Stewardship Council Principles and Criteria for Sustainable Fisheries.

» There are a number of areas in which the fishery scored well. For example:

> The status of the stock for both cod and haddock are excellent — a conclusion
based on a good level of information and a reliable stock assessment.

> The management decision rules that govern the exploitation of those stocks are,
in the main, well established and robust.
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> The available evidence suggests that the fishery is reasonably clean, with around
92% of catches being of the target stock (cod & haddock), with the remaining 8%
of catches also being landed, and, in the main, not contributing to a decline in
those species. Discarding of unwanted catch is illegal.

> There is an excellent level of bilateral cooperation between Russia and Norway
in the management of the shared resources of the Barents Sea, through the
Joint Norwegian Russian Fisheries Commission (JNRFC), which takes
management decisions for both cod and haddock fisheries. In particular the level
of scientific collaboration between researchers in Russian and Norway has
greatly enhanced understanding of the Barents Sea ecosystem — understanding
which directly influences management decisions.

) All of the key elements of an effective management system and fisheries
administration are in place and, in the main, working well. This includes
appropriate laws, representative structures, management review processes and
control and enforcement mechanisms.

> Recent improvements in enforcement cooperation between Norway and Russia,
and initiatives such as the NEAFC port state control rules and most recently the
EU regulation on IUU fishing, all contribute to strengthening the control systems
in place, which have resulted in a decrease in IUU landings of arctic cod and
haddock from all fleets.

» By contrast there were also a number of which scored more poorly. As these were
below the unconditional pass mark, they therefore trigger a binding condition to be
placed on the fishery, which must be addressed in a specified timeframe (typically
within the 5 year lifespan of the certificate). Full explanation of these conditions is
provided in section 8 of the report, but in brief, the areas covered by these conditions
are:

1. In the case of arctic cod, although harvest control rules have been agreed and
assessed by ICES as precautionary, these are not implemented exactly as
designed.

2. Accurate understanding of all fishing mortality is important for accurate
assessment purposes. Although estimations are much improved in recent
years, there appears to be further potential for improving the quality of
estimations of IUU landings, discarding and potential high grading.

3. Stocks of some of the species which make up a minor share of the bycatch
when targeting cod and haddock are in poor shape, with inadequate
management to ensure that stocks will be rebuilt. In particular species of
redfish and wolffish are vulnerable to over-exploitation and efforts should
either be made to minimise capture of these species, or at a higher level
improve the management controls on the fisheries for these species — in line
with scientific advice.

4. Habitat impact (and management): Heavy trawl gear designed to catch species
like cod and haddock has the potential to cause serious damage to seabed
habitat forming communities, which may play an important role in the
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ecosystem. The scale of the impact depends on a number of factors such as
habitat species types, substrate type and frequency of disturbance.
Appropriate management of habitat interactions could include development of
less impacting fishing gear, preventing fishing activity in most vulnerable
habitats, or some other measure. Although some such management has
occurred, the overall level of present management and the potential level of
impact (status) means that further work is required to ensure that serious or
irreversible harm is highly unlikely.

5. There is the potential to improve management consultation processes. In
particular it is evident that there are some NGOs with considerable knowledge
and expertise in the Barents Sea ecosystem, eager to engage and inform policy
in the Barents Sea, but currently with no obvious route into the fisheries
consultation process. Similarly, there is little obvious opportunity for all
interested stakeholders (particularly those not represented by an existing
body) to contribute to the fishery consultation processes.

6. The precautionary approach is not explicitly stated in the Russian Federal
Fisheries Act, or the fishery regulation for the Northern Basin (which govern
the fishery under assessment), so there is a lack of clarity on the degree to
which precaution is built into over management objectives. That said, there is a
recognition that the international conventions that Russia is signatory to (such
as the convention on biological diversity), are superior to federal and regional
laws — therefore to some degree a precautionary approach is theoretically
ensured.

Full explanation of how the member vessels of the Ocean Trawlers / Three Town
Capitals Group intend to meet these conditions is provided in the client action plan in
provided in section 10 of this report.

In addition the assessment team made 3 recommendations. As these are not the
result of a failure to meet the unconditional pass mark, they are non-binding; however
in the opinion of the assessment team, they would make a positive contribution to on-
going efforts to ensure the long term sustainability of the fishery. Details of these
recommendations are provided in section 8.4 of this report.

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.
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1. Introduction

This report details the background, justification and results of Food Certification
International’s (FCI) assessment of the Ocean Trawlers / Three Towns Capital Barents Sea
Cod and Haddock fishery, carried out by Food Certification International to the standard of
the Marine Stewardship Council (MSC) sustainable fisheries programme.

1.1 Scope

First and foremost, the purpose of this report is to provide a clear and auditable account of
the process that was undertaken by the team of FCl assessors. The report aims to provide
clear justification for the assessment scores that have been attributed to the fishery, and
identify the sources of information that have been used to support these. This should
enable subsequent surveillance or even re-certification teams to rapidly pin-point where the
key challenges lie within the fishery, and quickly highlight any changes which may affect the
overall sustainability of the fishery.

In order to provide useful background and information for a wider readership it is also
useful to provide a more qualitative account of the fishery in question. However, it should
be reiterated that no primary research has been undertaken to inform this report. The
report is therefore not intended to comply with the standard editing norms expected for
scientific journals. Instead it is intended that the report should be sufficiently clear and
unambiguous to be reviewed by fisheries specialists, whist remaining sufficiently accessible
to provide insight for interested readers throughout the supply chain — including consumers.
This is a challenging balance to strike without alienating either readership.

1.2 Report Structure

Early report sections provide the reader with a clear comprehension of the nature of the
fishery, enabling a broader understanding of the issues debated by the team when scoring
the fishery. For the purposes of precision, this begins with a description of the unit of
certification, before expanding to outline some further background information, including
details of the Client, the fleet, fishing operations and gear and the species itself.

Subsequent sections are then broadly aligned to the 3 MSC principlesl, which form the basic
structure of the assessment, namely:

» Principle 1: Target stock status and harvest controls (summarised in section 3)
» Principle 2: Wider impacts of fishery operations (summarised in section 4)
» Principle 3: The management system (summarised in section 5)

Later sections of the report explain the procedures used to score the fishery, give details of
the assessment team, and present the outcome of the team’s deliberations. Finally the
report provides a statement of the team’s recommendations as to whether or not this

! Further information on the contents of the MSC principles and criteria are contained in Appendix 1.
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fishery should go forward for certification to the standard of the Marine Stewardship
Council, together with any conditions recommended.

It should be noted that in the main, the report seeks to give a descriptive overview in each
of the requisite sections. For detailed critical analysis, supporting references and scoring
justifications, it is important to refer to the scoring assessment tree in appendix 3.

1.3 Inspections & Consultations

The full MSC assessment process commenced (and was formally announced) in December
2008. Following an initial review of available information, and meeting with the client, it was
decided to undertake a preliminary stakeholder consultation visit to Norway in July 2009 in
order to have initial briefing consultations with both the Norwegian Directorate of Fisheries
and WWF (Norway). In August 2009, two members of the team undertook vessel
inspections in Hammerfest (Northern Norway), of vessels fishing and landing in the
Norwegian Economic Zone.

The official site visit to Murmansk, Russia took place in December 2009, involving all 3
members of the assessment team, supported by an FCI staff member and a locally recruited
assistant / translator. This enabled a scheduled programme of consultations to take place
with key stakeholders in the fishery — including skippers, scientists, fishery protection
officers, NGOs and representatives of other fishing fleets.

The final vessel inspection took place in March 2010, by one member of the assessment
team visiting vessels landing to Hammerfest (Northern Norway), to verify that additional
initiatives undertaken by the fishery were implemented and operational.

The scoring of the fishery against the MSC principles and criteria took place in Edinburgh
from March 22" 2010, to March 24" 2010.

A complete list of those stakeholders interviewed during the assessment can be found in
section 6.4 of this report.
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2. The Fishery

2.1 The Unit of Certification

Prior to providing a description of the fishery it is important to be clear about the precise
extent of 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) and
management framework”.

This clear definition is useful for both clients and assessors to categorically state what is
included, and what is 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. Two separate units of
certification are covered in this assessment report, as set out below:

The fishery assessed for MSC certification is defined as:

Species:
Stock:

Geographical
area:

Harvest
method:

Management
System:

Local systems:

Species:

Stock:

Geographical
area:

Harvest
method:

Management
System:

Cod (Gadus Morhua)

North East Arctic Cod,

Within Russian, Norwegian and International waters - ICES Sub-area |
& II. Beyond 12nm.

Demersal Otter Trawl, by Russian Registered Trawlers specified in
section 2.3

The Barents Sea fisheries are managed bilaterally by Norway and
Russia through the Joint Norwegian-Russian Fishery Commission
which regulates fishing, determining management measures and
setting quotas. Within the Russian EEZ, management is undertaken by
the Federal Agency For Fisheries and BBTA who also undertake
monitoring. Within the Norwegian EEZ, management is undertaken by
the Norwegian Fisheries Directorate and monitored / controlled by
the Norwegian Coastguard. Management is informed by ICES advice,
supported nationally by the Institute of Marine Research (Norway)
and PINRO (Russia).

As part of the certification process the client has developed a
sustainability policy, an operational code of conduct and an MSC
reporting logbook (details in section 2.2). All vessels have
implemented this, and is therefore taken into account — in some
defined instances — in scoring the fishery.

Haddock (Melanogrammus aeglefinus)

North East Arctic Haddock

Within Russian, Norwegian and International waters - ICES Sub-area |
& Il. Beyond 12nm.

Demersal Otter Trawl, by Russian registered trawlers, specified in
section 2.3.

The Barents Sea fisheries are managed bilaterally by Norway and
Russia through the Joint Norwegian-Russian Fishery Commission
which regulates fishing, determining management measures and
setting quotas. Within the Russian EEZ, management is undertaken by
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the Federal Agency For Fisheries and BBTA who also undertake
monitoring. Within the Norwegian EEZ, management is undertaken by
the Norwegian Fisheries Directorate and monitored / controlled by
the Norwegian Coastguard. Management is informed by ICES advice,
supported nationally by the Institute of Marine Research (Norway)
and PINRO (Russia).

IGLEIRSVSETG I As part of the certification process the client has developed as
sustainability policy, an operational code of conduct and an MSC
reporting logbook (details in section 2.2). All vessels have
implemented this, and is therefore taken into account — in some
defined instances — in scoring the fishery.

2.2 Ocean Trawlers

The client for this certification is the Ocean Trawlers Group / Three Towns Capital (“The
Group”). The Group was established in 1997 and are in the business of procuring, trading,
reprocessing and selling of frozen seafood, with cod and haddock as the core species, and
other pelagic species as secondary. The Group is fully vertically integrated along the value
chain, from procurement to processing and retail across Europe and USA. Some details of
the Ocean Trawlers Group is available at: http://www.oceantrawlers.com

The main groups of suppliers with contract links to the Group is Murmansk Trawl Fleet® (JSC
Murmansk Trawl! Fleet, JSC Murmansk Trawl Fleet-1 and Murmansk Traw| Fleet-4 Ltd.),
Karat Group (JSC Karat, JSC Karat-1 and JSC Fishing Company Sogra) and Rybprominvest
Group (JSC Rybprominvest and Alternativa Ltd.), but the exact details of these companies
are included in the vessel list provided in section 2.3>.

The Group therefore has long-term business relations with the suppliers and purchases cod
and haddock (and other retained species) from Russian registered vessels operating in the
Barents Sea; and it is these vessels, their impacts and the systems in place for their effective
control and management that is the subject of this assessment.

In preparing for the MSC assessment, Ocean Trawlers have given consideration of how best
to demonstrate that the fishery is sustainable — both in action and through appropriate
monitoring and information gathering. In taking the fishery forward, Ocean Trawlers have
implemented a number of steps, which are in place at the time of assessment. These are set
out below:

2.2.1 Policy on Sustainable Fishery*

In January 2010 Three Towns Capital Ltd adopted a group policy, which includes, without
limitation, the operations of all subsidiary companies, including Ocean Trawlers. Key
elements of the policy include commitments to operate all of its business, including that of
its suppliers and other parties in the companies “sphere of influence” in a manner which:

2 http://www.mtf.ru/eng/index.php
? Karat Group and Rybprominvest Group do not have websites since some reorganisation of those groups is not finalized.

“Full policy details are available at http://www.oceantrawlers.com/news/Sustainability%20policy.pdf
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» restores and enriches the environment, rather than deplete it;

» acknowledges the needs and interests of other parties (community groups, NGOs,
the workforce, the public);

» is in strict compliance with, not just the letter of the UN Conventions of Conduct for
Responsible Fisheries (the "UN Conventions"), the MSC Principles, the MSC
Sustainability Definition, but also with both the rationale and the overriding spirit of
these;

» ensures, and legally enforces if necessary, that the company, its suppliers and
business partners shall:

> ensure responsible conservation of fisheries resources and fisheries
management and development;

> ensure the continuous protection of living aquatic resources and their
environments and coastal areas;

) promote research on fisheries as well as on associated ecosystems and
relevant environmental factors;

> ensure that only selective and environmentally safe fishing gear and practices
are used and further developed and applied, to the extent practicable, in
order to maintain biodiversity and to conserve the population structure and
aquatic ecosystems and protect fish quality;

) minimise waste, catch of non-target species, both fish and non-fish species,
and impacts on associated or dependent species;

> ensure harvesting, handling, processing and distribution of fish and fishery
products is carried out in a manner which will:

° maintain the nutritional value, quality and safety of the products,
reduce waste and minimize negative impacts on the environment;

. ensure full traceability of each specific catch of fish from the fishing
area all through the value added chain to the end user customer;

> ensure that fishing facilities and equipment as well as all fisheries activities
allow for safe, healthy and fair working and living conditions and meet
internationally agreed standards adopted by relevant international
organisations.

The policy then goes on to outline in more practical detail the requirements of the company,
subsidiary companies and business partners in relation to:

» illegal, unreported and unregulated (IUU) fishing;

» bycatch & Discards;

» VMS and at sea inspections;

» transparency & Traceability;

» transhipment (specific details of these commitments are provided in section 9 of this
report).

2.2.2 Code of Conduct Contract

This is a legally binding contract between Ocean Trawlers and the vessel owning Supplier
Company, which enshrines the goals and commitments laid out in the company’s
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sustainability policy (above). This includes consideration of vessel operation, labour, crew
rights etc. In relation to fishing activity, some key points of relevance to this MSC
assessment contained within the code of conduct state that the supplier must:

» forcefully and actively engage to prevent, deter and eliminate illegal, unreported and
unregulated fishing (IUU);

» give due regard to the International Maritime Organization requirements for
protection of the marine environment and the prevention of damage to or loss of
fishing gear;

» not use dynamiting, poisoning and other comparable destructive fishing practices;

» ensure that documentation with regard to fishing operations, retained catches,
discards, information required for stock assessment (as decided by relevant
management and governmental bodies), is collected and forwarded systematically to
those bodies;

» encourage the development and implementation of technologies and operational
methods that reduce Discards. The use of fishing gear and practices that lead to
Discards should be discouraged and the use of fishing gear and practices that
increase survival rates of escaping fish should be promoted;

» record in the MSC Logbook all By-catch of commercial species, primarily those listed
in Norwegian Regulation 48, which must thereafter be retained on board and will be
counted against the quota for those species on landing of the catch;

» develop a more sophisticated sampling programme to provide statistically robust
estimates of the By-catch of all species, including estimates of Discards, to allow an
assessment of the impacts of By-catches in relation to the distribution, ecology and
abundance of the species affected (commercial and, non-commercial fish);

» develop robust methods to assess and record the potential impact of demersal
trawling on sensitive habitats, most notably identified areas of cold water coral.
Where significant impact is identified the Parties must take immediate joint action to
eliminate such negative impact.

2.2.3 MSC Logbook

The company have also developed and implemented on board all ships an MSC logbook. The
signed code of conduct contract therefore makes compilation of the MSC logbook
compulsory. The MSC logbook serves as an additional document for control and analysis of
bycatch of endangered, threatened and protected species (ETP species) as well as bycatch of
other non-commercial species during execution of fishery by the vessel. The master of the
vessel is responsible for correct and timely filling in the MSC logbook.

The records in the MSC logbook shall be made every week during the entire year. In case
ETP species or non-commercial bycatch species occurring in the catch, the date and the area
of trawl (both longitude and latitude and international fishing zone) shall be specified.

At the time of assessment, these logbooks were implemented on board all vessels, but
analysis of results has not yet been undertaken. This is expected at the time of first
surveillance.
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2.2.4 Observer Programme

Ocean Trawlers acknowledges that the assessment of marine biological resources and their
environment as well as the conservation and management measures must be based on the
best available science. The quality and utility of scientific data is greatly enhanced where
independent information can be collected on a regular basis onboard fishing vessels.

There is considerable value in a Scientific Observers Scheme in the Barents Sea cod and
haddock fishery due to the potential for negative impact on the habitats and ecosystem, by-
catch of rare and threatened species, discarding and IUU.

The company is therefore committed to develop an independent observer programme, both
to facilitate the work of the scientific community, whilst also demonstrating the company’s
compliance with the stated goals of its Sustainability Policy. The company has therefore
reached agreement with the Russian regional scientific institution (PINRO) to place
observers on the company’s vessels. In doing so, this will also contribute to PINRO’s own
requirement to monitor marine biological resources on fishing vessels of private companies
using scientific observers.

Scientific observers working on board Ocean Trawlers supplier’s vessels will collect the
following data:

» Gear characteristics and auxiliary equipment

» Catch composition by areas and fishing seasons

» Full utilisation of catches

» Discards of marine biological resources permitted to be fished

» By-catches and utilisation of species prohibited to fish, rare and threatened species

» By-catches of bottom (benthic) organisms including those belonging to threatened
marine ecosystems

» By-catch of coldwater corrals and sponges

» Compliance of information recorded in the fishing logbook to the actual fishing
activities

The contract will ensure that in 2010 the company pays for PINRO observers to be at sea for
150 days a year, representing around 5% coverage of fishing effort. For subsequent years
the contract can be renegotiated depending on the results of the scheme. Any such
observer work will be strategically spread over all seasons and all fishing areas to ensure
that a characteristic pattern of fishing effort is observed.

2.3 Fishing Fleet & Fishing Method

There are 16 vessels which are included on this certificate, with a combined present Gross
Registered Tonnage (GRT) of 23,471 tonnes — at an average of just less than 1,500 tonnes
per vessel (although the largest vessel is just over 2,000t GRT and several ‘smaller’ vessels
are less than 1,000 GRT). Typical vessel length is around 54m LOA and typical age is around
20 years at the time of assessment. The exact details of the fleet covered by this assessment
are illustrated below:
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Table 1: List of Barents Sea Cod & Haddock assessment member vessels’:

EU IMO LOA

Vessel Year GRT Ship Owner
No. (m)

M-0104 |Shaytanov 36 H [8723622 |1985 1410 52.7 JSC Karat
M-0105 Georgievsk 47 C |7945687 (1981 1409 52.7 JSC Karat-1
M-0334 lzumrud 73B 7705063 |1978 1556 55.31 JSC Fishing Company Sogra
M-0332 | Amerlog 35C |7607352 |1977 1438 58.4 JSC Fishing Company Sogra
M-0410 Kapitan Gromtsev 19F 8714310 (1987 1565 62.0 JSC Rybprominvest
M-0407 |Kapitan Durachenko 71K |9108336 |1994 1928 59.00 |Alternativa Ltd.
M-0271 | Nordkap 85K 18913241 (1990 1929 64.05 JSC Karat.
M-0278 Bukhta Naezdnik 28 G [8913253 |1991 1899 64.05 JSC Karat-1
M-0200 |lIvan Shankov 94 A |9137454 |1996 837 40.8 JSC Murmansk Traw| Fleet
M-0201 | Anatoliy Gugunov 93 A |9137466 (1997 837 40.8 JSC Murmansk Trawl Fleet
M-0202 |Boris Zaitsev 16 B |9137478 [1997 837 40.8 JSC Murmansk Trawl Fleet
M-0204 |Yakov Gunin 19B |9137492 [1997 837 40.8 JSC Murmansk Trawl Fleet
M-0269 |Strelets 86K 9158197 (2003 2001 57,6 JSC Murmansk Trawl Fleet-1
M-0254 Korund 64D |[8710285 |1988 1198 48,47 Murmansk Trawl Fleet-4 Ltd.
M-0058 | Novator 12G |8606824 (1986 1895 62.25 JSC Murmansk Trawl Fleet
M-0059 | Petr Petrov 01F |8606848 |1986 1895 62.25 JSC Murmansk Traw| Fleet

The assessed fleet are demersal stern trawlers able to fish offshore in all conditions with
towed demersal gears for a variety of ground fish species - depending on licence and quota
entitlements.

Both fisheries (cod and haddock UoCs) use the same system of capture — namely the
demersal trawl, or bottom otter trawl — a gear designed and rigged to have bottom contact
during fishing. A demersal trawl is a cone-shaped net consisting of a body, closed by a cod
end and with lateral wings extending forward from the opening. The two towing warps lead
from the vessel to the otter boards which act as paravanes to maintain the horizontal net
opening. These boards weigh 2 - 4 tonnes and drag across the seabed (with considerable
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. On very rough
substrates special rock hopper gears are used.

® Vessels M0271 & M0278, the parent ship owning companies (Udarnik-2 Co Ltd.) and the corresponding cod & haddock
quota were recently purchased by Karat Group. Vessel M-0271 was renamed Nord-Kap from its previous name of
‘Sevrybkholodfiot’.
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Figure 2.1: Images of 2 of the member vessels — lvan Shankov & Stretlets:

Figure 2.2: Typical trawl gear configuration

Source: Rolls Royce

The trawl gear used by the certified fleet is designed and rigged to fish for demersal round
fish — notably cod and haddock — over a range of grounds, including relatively rocky ground.
In areas of relatively smooth seabed (e.g. sand or consolidated mud) the footrope can be
relatively light and simple. On hard, rocky seabed, such as is found through much of the
Barents Sea, a rockhopper footrope enables the trawl to pass over rough ground without
becoming damaged or entangled. The length of the rockhopper and the diameter of the
bobbins can and are adjusted according to seabed characteristics. Across the fleet the
length of the rockhopper varies between 25 to 30m with rubber discs / bobbins up to 24
inches (610mm) in the central part of the net.

The regulations in force in Russian and Norway in accordance with the decisions of JNRFC
provide that mesh size in the cod end shall be a minimum of 125mm water under Russian
jurisdiction(both territorial waters and the 200nm exclusive economic zone) and 135mm in
waters under Norwegian jurisdiction (including the territorial waters, economic zone,
territorial waters of Svalbard and fisheries zone around Jan Mayen). In the 200-mile zone
around Svalbard (fishery protection zone) Russian vessel can use 125mm (since Russia does
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not recognize Norwegian jurisdiction over this sea area) but the vessels often use 135mm in
order to avoid conflicts with the Norwegian Coast Guard and to avoid bycatch of small fish.

It has been agreed that in 2011 permitted mesh size will be standardised to 130mm over the
entire fishing area. In addition, since January 1997, sorting grids have been mandatory for
trawl fisheries in most of the Barents Sea and Svalbard area. Of the certified vessels, half
(those owned by Murmansk Trawl fleet use 135mm mesh the entire time, even in Russian
waters, whereas the other vessels will make use of 125mm mesh when in Russian waters

Instruments to monitor gear performance are common in modern bottom otter trawling.
Such instruments monitor geometry (door distance, vertical opening, bottom contact, trawl
symmetry), trawl depth water temperature and the weight of catch in the trawl is also
closely monitored (catch sensors) to give an indication of the appropriate moment to haul.

Trawls are typically towed at speeds between 3 to 5 knots, in depths around 400m for
around 3 to 5 hours between hauls, although this varies according to fish density and
seabed characteristics meaning that tows can last as little as 15 minutes or as much as 12
hours.

2.4 Landings of Target Species®

The Barents Sea groundfish fishery has a long and important heritage. Historically, landings
of cod and haddock from the Barents Sea have fluctuated, mainly reflecting stock status. For
cod, landings of 900,000t were experienced in the 1970s, but landings dropped considerably
as stock status declined (landings fell to 212,000t in 1990), before recovering steadily since
then. Landings of haddock have seen perhaps a smaller degree of fluctuation in recent
decades when compared with cod, although there have been periods of very low landings,
corresponding to poor stock status, notably in the 1980s (landings falling as low as 20,000t
in 1984), prior to the more recent recovery.

In 2009 the International Total Allowable Catch (TAC) for cod and Haddock was agreed by
the Joint Norwegian-Russian Fisheries Commission at 525,000t for cod and 194,000t for
haddock. Analysis of 2009 landings data provided by the assessment client’, shows that the
assessed fleet was responsible for catching 65,535t cod and 23,837t haddock. The certified
fleet therefore accounts for around 12 to 12.5% of the international TAC for both species,
and accounts for just less than a third of the Russian allocation for both species. In 2010 the
TACs agreed by JNRFC increased by just over 15% for cod to 607,000t, and increased by 25%
for haddock, to 243,000t. It is anticipated that the certified fleet’s share of this TAC will be
broadly in line with the 2009 fishery. Formally - according to the 1975 agreements - cod and
haddock are shared 50/50 between Russia and Norway. Russia then exchanges part of
Russia its cod and haddock quotas for access to exclusive Norwegian stocks. In addition, a
smaller share of the overall TAC for cod and haddock is allocated or traded with other
nations. So although Norway and Russia share the majority of the eventual landings for both
species (approaching 90%) there is small but significant proportion of total landings by other

6 Refer to report section 4.1 for analysis of landings of non-target species (e.g. Saithe), which account for some 8% of all
landings.

7 These figures have been cross-referenced with an independent fleet report provided by PINRO.
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fleets including the EU, Faroes and Iceland. An approximate calculation of 2010 quota
allocations shows that Norway receives 44.6% of cod and 47.9% of haddock, whilst Russia
receives 42.6% of cod and 44.2% of haddock.

Figure 2.3: Certified Fleet Landings, as a share of JNRFC agreed TAC (2009)
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Further analysis of the fleet landings data provided by the client, indicate that average
vessel landings in 2009 were around 4,000t of cod and 1,500t haddock, however the largest
catches were taken by ‘Kapitan Gromtsev’ with 7,710t cod and 3,144t haddock.

Figure 2.4: Target species landings of the certified vessels (2009)
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It should be noted that landings are not a direct indication of quota holdings. In Russia,
qguota is held by companies rather than vessels. A fuller explanation of the Russian quota
allocation system and how quota is allocated within the country is provided in report
section 5.

Landings from the certified fleet are made either directly or via transhipment. As the
majority of fishing effort is outside Russian waters, the majority of landings are not made
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into Russia. Around 86% product is landed in the headed / gutted form, with some 14%
landed as fillets. Overall, the majority of landings are made into the Netherlands, with
Norway also accounting for a large share of the landings of the certified fleet. The UK is an
important landing destination for the small filleted share of the catch. Landings to Russia
only account for a small percentage of overall landings. In simple terms, landings to the
Netherlands and the UK are likely to be transhipped. Landings to Norway are most likely to
be direct landings, and landing to Russia are likely to be a combination of both direct and
transhipped landings.

Figure 2.5: Distribution of Landings (2008 &2009 combined)8
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By far the most important single landing port was Velsen, in the Netherlands, which serves
as the main landings route for transhipped, headed and gutted frozen product. The most
important ports for direct landings into Norway are Hammerfest, Kirkenes and Tromso.
Landings of filleted product into the UK are via Grimsby. The only landing port of note in
Russia is Murmansk.

Figure 2.6: Main (>2%) Landings Ports (2007), as a proportion of total landings

Country Port %
Netherlands Velsen 54%
ljmuiden 4%
Norway Hammerfest 11%
Kirkenes 10%
Tromso 8%
Allesund 3%
Batsfjord 2%
Other 2%
UK Grimsby 2%
Russia Murmansk 2%

Source Data: Provided by client

2.5 Fishing Distribution & National Jurisdictions

All fishing covered by this assessment takes place in ICES areas I&ll. Politically, the picture of
territorial seas ownership and access rights in the Barents Sea and Svalbard / Spitsbergen
area is relatively complex. Following the United Nations conference on the Law of the Sea
(UNLOSC, 1976), coastal states, including Norway and Russia, established 200 nautical mile
exclusive fishing zones. The Barents Sea falls almost entirely within the 200 mile exclusive
fishing zones of Norway and Russia, with the exception of a relatively small triangle of

8 Refer to report section 9 for details of landing routes and destinations covered by this assessment. It should be noted that
landings to China are NOT covered by this MSC assessment.
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international waters in the eastern Barents Sea (the Loophole) and a larger area between
mainland Norway and Jan Mayen (sometimes known as the ‘banana’).

Until recently the exact delineation of the territorial waters of the two countries was not
fully agreed, most notably the case in the so-called grey-zone, where Russia and Norway
agreed on parallel jurisdiction (Stokke 2002). A provisional fisheries arrangement has been
made via the Grey Zone Agreement of 11 January 1978, which applies for a year at a time
and is renewed annually. During the boundary negotiations the Russian view has been that
the boundary should follow the sector line between the former western frontier of the
Soviet Union and the North Pole.

The exact delineation of the Barents Sea and the Arctic Ocean was finally agreed in April
2010°, during the visit of the President of the Russian Federation to Norway, and a joint
declaration was signed. However, this agreement is not in force yet since it requires some
legal procedures to be performed by Russia and Norway (execution of the formal treaty,
bilateral ratification of the treaty, exchange of the ratification documents etc.).

Even since the first agreements between Norway and Russia in the 1970s the situation with
regard to territorial disputes has been relatively stable, and a good working relationship has
been established with mutual access (to within 12nm) and reciprocal fishing rights. Given
the political sensitivities, particularly given the past military importance of the area for
Russia, the bilateral agreements that are in place have performed well, for three decades, in
preventing any escalation of territorial disputes, and ensuring the sensible use and co-
management of the Barents Sea™.

From the perspective of fisheries management, monitoring control and surveillance is
undertaken in all of the waters covered by the fleet, and all cod and haddock caught in the
area is covered by the joint management agreements in place and the resulting quota.
Further details on the fisheries management and enforcement regime in the area is
provided in section 5 of this report.

g http.//www.regjeringen.no/en/dep/smk/press-center/Press-releases/2010/Agreement-reached-between-Norway-and-

the-Russian-Federation-in-the-negotiations-on-maritime-delimitation.html?id=601940

° These issues are dealt with in detail in a Norwegian Government white paper on the High North (Report No. 30 (2004—
2005).
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Fig 2.7: Chart showing national jurisdictions in the Barents Sea, and the corresponding ICES fishery
management areas'’.
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Data provided to the assessment team by PINRO, based on official landing statistics, shows a
clear picture of the exact spatial distribution of fishing effort of the fleet within these
various jurisdictions — both from the point of view of days at sea, and resulting landings. This
clearly indicates the importance of Norwegian waters and the Svalbard zone.

Figure 2.8: Area distribution of landed catches by the certified fleet (2007 / 08 combined)
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Source: Data provided by PINRO

Within this pattern there are seasonal variations, according to migration patterns of target
stocks. The certified fleet concentrate fishing effort in the Norwegian economic zone in the
1% quarter of the year, and to a lesser extent the second quarter. Fleet fishing effort then
moves North, into the Svalbard fishery protection zone during the early summer months,
with significant concentrations of effort round Bear Island (to within 20nm). In the 3
quarter fleet effort is more spread out across the Svalbard region, but with a significant
concentration of effort closer to Murmansk in the Russian economic zone.

I Chart is for indicative purposes only. The shape of the grey zone and loophole in the left hand image are based on images
provided by PINRO.
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Figure 2.9: Seasonal spatial distribution of certified fleet fishing effort™
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Source: PINRO analysis of fleet VMS data

2.6 Target Species - Cod

The first target species for the fishery under certification is cod (Gadus Morhua). 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:

» Fishbase:

http://www.fishbase.org/Summary/speciesSummary.php?ID=69&genusname=Gadu
s&speciesname=morhua&lang=English

» ICES Fishmap:
http://www.ices.dk/marineworld/fishmap/ices/default.asp?id=Cod

» Descriptions provided by national scientific bodies, such as Norwegian IMR:
http://www.imr.no/temasider/fisk/torsk/nordaustarktisk_torsk_skrei/111219/en

http://www.fisheries.no/Ecosystems-and-
stocks/marine_stocks/fish_stocks/cod/north_east_arctic_cod/

The brief species characteristics described below provide only a general overview of the
species and have not been used to inform the detailed scoring of the fishery. Instead scoring
is based on more specific references referred to later in the report, and assessment tree
(appendix 3).

2.6.1 Geographic Range

Cod is a benthopelagic species (0 — 600m, but typically 150 — 200m), which is widely
distributed in a variety of habitats in Northern temperate waters, from the shoreline down
to the continental shelf and from the arctic polar front to a lattitude of around 35°N (up to

2 The key lists vessel names of the UoC (in Russian) - locations of all vessels are aggregated in the 4 images
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20°C). The North East Arctic stock in the Barents Sea, which is the subject of this
assessment, is one of the most important cod stocks, along with the Icelandic stock. The
populations of other stocks around Greenland, Newfoundland and the North Sea have
declined dramatically in recent years.

Fig. 2.10: Global distribution of Atlantic Cod & the NE Arctic stock
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Source: www.fishbase.org (Atlantic) and www.fisheries.no (NE Arctic)

2.6.2 Lifecycle

Cod are gregarious during the day, forming compact schools that swim between 30 and 80
metres above the bottom, and scatter at night.

The Barents Sea is the main nursery and feeding area for northeast Arctic cod, in sea
temperatures above 0°C (south of the polar front). The main spawning areas are along the
Norwegian coast. The main spawning period is March-April. Eggs and larvae are pelagic and
drift from the spawning grounds to the Barents Sea, before adopting a demersal behaviour
in late autumn.

The 3 and 4 year old immature cod move about in the Barents Sea when they follow the
spawning capelin to the Norwegian coast in the spring, and in the summer, they leave the
coastal area and disperse, feeding on capelin and herring over the Barents Sea when they
are older, the young cod join the mature fish and make their first full spawning migration.

The earliest reported maturities for the Atlantic cod are at 2 years in its eastern (Oslofjord)
and at 4 years in its western distribution. This is one of the world's most fecund fishes, with
an average production of 1 million eggs per female (maximum production recorded is 9
millions eggs of a 34kg fish). The eggs and the larvae up to 2.5 months are pelagic;
subsequently the postlarvae settle to the bottom.

2.6.3 Predator / Prey

The presence of cod usually depends on prey distribution rather than on temperature. Cod
are voracious and omnivorous. Larvae and postlarvae feed on plankton, juveniles mainly
feed on small crustaceans but these are progressively replaced by decapods. In the diet of
mature cod, other fish species become more important than crustaceans although fish
consumption varies seasonally — for example, deep-water cod show preference for herring
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throughout the summer and autumn, but in winter and during the spawning period, they
sustain themselves on mixed food in coastal areas. Aside from these core components of
the diet, cod are benthic foragers feeding on species such as polychaetes and echinoderms.
Feeding occurs at dawn and dusk, but small fish (of less than 20cm) feed continuously.

In the Barents Sea, Cod are an important predator species acting as a keystone species. It
feeds on a wide range of prey, including larger zooplankton species, most available fish
species and shrimp. Cod prefer capelin as a prey and feed on them heavily as they migrate
into southern and central regions to spawn. Strong trophic relationships exist between cod,
capelin and euphasiids.

Cannibalism within the cod species has also been shown to be a very important process in
the population dynamics models and food web models that are central to the ICES
assessments of Barents Sea cod.
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2.7 Target Species - Haddock

The second target species for the fishery under certification is haddock (Melanogrammus
aeglefinus). 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:

» Fishbase:

http://www.fishbase.org/summary/SpeciesSummary.php?genusname=Melanogram
mus&speciesname=aeglefinus

» ICES Fishmap:
http://www.ices.dk/marineworld/fishmap/ices/default.asp?id=Haddock

» Descriptions provided by national scientific bodies, such as Norwegian IMR:
http://www.imr.no/temasider/fisk/hyse/nordostarktisk_hyse/en

http://www.fisheries.no/Ecosystems-and-
stocks/marine_stocks/fish_stocks/haddock/north_east_artic_haddock/

The brief species characteristics described below provide only a basic generalised overview
of some key characteristics and have not been used to inform the detailed scoring of the
fishery. Instead scoring is based on more specific references referred to later in the report,
and assessment tree.

2.7.1 Geographic Range

Haddock is a demersal; marine species, widely distributed in temperate northern waters
within the 10-450m depth range (79°N - 35°N, 76°W - 52°E). In the Northeast Atlantic
haddock are distributed from the Bay of Biscay to Spitzbergen; the Barents Sea to Novaya
Zemlya; (around Iceland); and more rarely, around southern Greenland. In the Northwest
Atlantic, haddock is less widely distributed, but important populations occur from New
Jersey to the Strait of Belle Isle.

Figure 2.11: Global distribution of Atlantic Haddock & North East Arctic Stock
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The Northeast arctic sub population is distributed in the Barents Sea and along the
Norwegian coast. The main spawning grounds are located along the Norwegian coast
(between 70°30° and 73°N) and along the continental slope. Adults are most commonly
found from 80 to 200m, over rock, sand, gravel or shells, usually at temperatures between
4° and 10°C.

2.7.2 Lifecycle

Haddock are batch spawners, but recruitment can be described as sporadic with good years
following bad and vice versa. The reasons for this are poorly understood although it has
been associated with the changes in the influx of Atlantic waters to the Barents Sea with
water temperature at the first and second years of the haddock life serving as an indicator
of year class strength and a steep rise or fall of the water temperature resulting in a marked
effect on year class abundance.

Relatively little is known about haddock migration patterns although it has been shown that
young haddock in the Barents Sea tends to remain within the Barents Sea, whilst larger fish
undertake extensive migrations. Some spawning migration occurs along the coast of North
Norway, with fish returning to the Barents Sea after spawning.

Depending on the region, spawning lasts from about January to June with fish moving to
their spawning grounds in winter. These are at a depth of 50 to 200 metres where at this
time the average temperature is about 5°C. The relevant spawning grounds for the Barents
Sea are illustrated in Figure 2.11.

Female haddock produce between 0.1 and 2 million eggs. The planktonic eggs are slightly
larger than one millimetre and crystal clear. Larvae hatch after one to two weeks and first
on their own yolk supplies and then, at a length of 5.5mm, begin hunting for tiny
crustaceans and other organisms from among the zooplankton. During this phase the young
haddock remain in the open sea, near the surface, often seeking protection beneath the
umbrellas of large Medusae (jellyfish).

After one or two years, when haddock have reached about 10cm they leave the pelagic
habitat and become demersal. On average, the haddock caught today are between 40 and
60cm long and weigh 2 to 4kg. The maximum age of the haddock is said to be 20 years.

2.7.3 Predator / Prey

Haddock feed mainly on small bottom-living organisms including crustaceans, molluscs,
echinoderms, worms and fishes although they can vary their diet and act as both predator
and plankton-eater or benthos-eater. For example, during spawning migration of capelin,
haddock prey on capelin but when the capelin abundance is low or when their areas do not
overlap, haddock can compensate for the lack of capelin with other fish species, i.e. young
herring or euphausids and benthos, which are predominant in the haddock diet throughout
a year.

Similar to cod, annual consumption of haddock by marine mammals, mostly seals and
whales, depends on the stock size of capelin which is their main prey. In years when the
capelin stock is large, the importance of haddock in the diet of marine mammals is minimal,
while under a reduced capelin stock a considerable increase is observed in the consumption
of haddock by marine mammals.
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3. Target stock status & harvest controls (P1)
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 arctic cod & haddock stocks - 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 source of information on this section is:

» AFWG (2009). Report of the Arctic Fisheries Working Group, 21 27 April 2009. ICES
CM 2009/ACOM:02.

3.1 Status of the Stock & Reference Points

Both haddock and cod are in excellent condition, well above their biomass limit and trigger
reference points (Fig. 3.1). Both fisheries are maintaining low fishing mortalities compared
to their long term average and fishing mortalities at or below their targets (Table 3.1).

Table 3.1 Most recent status and reference points for Arctic cod and haddock

Reference Point Arctic Cod Arctic Haddock
B2009 1079210 241 483

Blim (limit) 220000 50 000

Bpa (trigger) 460 000 80 000

F2008 0.30 0.34

Flim (limit) 0.74 0.49

Fpa (target) 0.40 0.35

Nb: Biomass (B) = tonnes of spawning stock biomass. Fishing mortality (F) = average instantaneous annual
mortality rate for ages 5-10 and 4-7 for cod and haddock respectively.

The reference points have been developed and reviewed for both stocks over a number of
years. The biomass limit reference points are used to define stock status and are based
upon the stock recruitment relationships. Cod By, has been estimated from a change point
regression (Fig. 3.2) based on the time series of recruitment and spawning stock size
obtained from stock assessments. An attempt to estimate haddock B, using the same
approach did not work and the current limit is based on “B,sss”. This is the lowest observed
biomass for which there is no evidence of a decline in recruitment, which in this case was
the lowest biomass observed in the time series (Fig 3.1). The Arctic Fisheries Working Group
(AFWG) notes that reference points for haddock need to be updated based on new data and
a new benchmark assessment (part of the normal stock assessment process). The By,
reference point is clearly a trigger point forming part of the harvest control rule, not a target
reference point.

MSC SUSTAINABLE FISHERIES August 2010 23
Public Comment Draft Report — The Barents Sea Cod & Haddock Fishery



FOOD CERTIFICATION INTERNATIONAL LTD

Figure 3.1 Stock status time series of cod & haddock
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Nb: Cod (top) and haddock (bottom) time series for the estimated spawning stock biomass relative to Blim
(thick lower line) and Bpa (dotted upper line).

The target reference point is defined based on fishing mortality. This allows catches to
reflect changes in population size resulting from fluctuations in recruitment. Neither target
fishing mortality is explicitly based on MSY, although available evidence suggests that the
current reference points can be assumed to be proxies for Fysy. The Arctic cod target allows
for density dependent mortality for which there is direct evidence both in growth changes
and, more specifically, in cannibalism. The resulting fishing mortality is therefore relatively
high compared to standard approaches which do not take density dependent effects into
account. For Arctic haddock, the fishing mortality is also relatively high compared to other
candidates for reference points (such as 40% SSB per recruit). However, using a standard
Berverton & Holt stock recruitment relationship (steepness=0.9 and curve fixed through the
mean point for the SSB and recruitment time series, and assuming population model
parameters used in the 2009 projection; see Fig. 3.3), it is less than the Fysy, and therefore a
reasonable value to apply. Haddock is also thought to exhibit density dependent growth,
which would raise the target reference value.

The target fishing mortalities have been tested through simulation and ICES has defined
them as precautionary. The target fishing mortalities are also clearly producing relatively
high biomass compared to historical levels (see AFWG 2009). JNRFC has requested
reference points be developed based explicitly on MSY, so some revision may be expected,
but radical changes to reference points are unlikely.
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Figure 3.2 Stock recruitment relationship for arctic cod
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Nb: based on values estimated for the 2009 stock assessment. There is no clear relationship between the
estimated SSB and the recruitment three years later. Two standard models used to derive reference points are
illustrated. The change point regression attempts to estimate a critical point where low recruitments become
more likely creating the “hockey stick” shaped line. An alternative, the Beverton and Holt stock recruitment
model with a fixed steepness of 0.9, suitable for this species, is also shown, although this is not used by AWFG.
Both models go through the mean point (O) of the recruitment and SSB.

Figure 3.3 Stock recruitment relationship for arctic haddock.
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Nb: based on values estimated for the 2009 stock assessment (see Fig. 3.2). There is no clear relationship
between the estimated SSB and the recruitment three years later. The recruitment fluctuates enormously for
haddock regardless of the observed stock size; therefore the “hockey stick” stock recruitment is based on
arbitrary lowest biomass observed. This is very similar, however, to the standard Beverton & Holt stock
recruitment model with a fixed steepness of 0.9, suitable for this species.

3.2 Harvest Strategy

The primary objective for both stocks is to maintain the level of exploitation at a level
commensurate with high long term yields through controlling the Total Allowable Catch
(TAC). It has been agreed to set the TAC based on estimated indicators which are routinely
output from the annual stock assessment. The public stock assessment and scientific advice
also include an assessment of the management performance in relation to its stated
objectives. Decision on TACs and other management measures are made annual meeting of
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the Joint Russian Norwegian Fisheries Commission (JRNFC), which is based on an agreement
between Russia and Norway, and is responsible for agreeing management regulations and
controls for the shared Barents Sea fish stocks.

In addition to TACs, the fisheries are regulated by mesh size limitations, a minimum catching
size, a maximum bycatch of undersized fish, maximum bycatch of non-target species,
closure of areas with high densities of juveniles, and other seasonal and area restrictions.
Since January 1997, sorting grids have been mandatory for the trawl fisheries in most of the
Barents Sea and Svalbard area. The effects of these regulations have not been evaluated,
but they should, if applied correctly, decrease mortality on small fish and non-target species
- all of which is desirable even if not quantified.

The fisheries are controlled by inspections of the trawler fleet at sea, by a requirement to
report to catch control points when entering and leaving the EEZs, by VMS satellite tracking
for some fleets, and by random inspections of fishing vessels when landing the fish. Keeping
a detailed fishing logbook on-board is mandatory for most vessels, and large parts of the
fleet report to the authorities on a daily basis.

There has been non-compliance with the TAC regulations, resulting in a significant amount
of unreported landings in the past. The main mechanism used in avoiding quota control
seems to be trans-shipping of fish from the Barents Sea. This has been identified as the main
risk to the harvest strategy, affecting both the accuracy of the stock assessment and
effectiveness of the harvest control rule. While the current situation has improved
markedly, whether the current level of compliance is sustained will need to be monitored.

The other potentially significant source of unrecorded mortality is discarding. There is
growing evidence of discarding throughout the Barents Sea for most groundfish stocks,
despite discarding being illegal in Norway and Russia. This problem might affect haddock
more than cod. Haddock are known to be released by longliners when below the minimum
size and may be discarded when caught as bycatch with cod where they might be discarded
if the haddock quota is being met faster than the cod quota. Beyond a regulation to ban
discarding, this has not been addressed by management controls, but is being investigated
through scientific observers.

Ecosystem factors are considered within the management process, but with the exception
of some diet information which is used in the stock assessments, the issues are only
considered qualitatively. However, a multispecies model based on the food web including
capelin, cod and other species, is used to confirm the single species cod stock assessment.
The recent reduction in fishing mortality for both haddock and cod should provide
significant protection for the ecosystem as the fishing effort will have been much reduced.
Some areas are closed to fishing, although these are relatively small and have only a low
impact on the fishery.

3.3 Harvest Control Rules

The intention is to set TACs according to well-defined, agreed harvest control rules. ICES
have evaluated both cod and haddock harvest control rules and concluded that they are in
agreement with the precautionary approach.

MSC SUSTAINABLE FISHERIES August 2010 26
Public Comment Draft Report — The Barents Sea Cod & Haddock Fishery



/"

FOOD CERTIFICATION INTERNATIONAL LTD

The harvest control rule applied to Arctic cod was agreed at the 33" meeting of the Joint
Russian Norwegian Fisheries Commission (JRNFC) in November 2004

“The Parties agreed that the management strategies for cod and haddock should
take into account the following:

» conditions for high long-term yield from the stocks;
» achievement of year-to-year stability in TACs;
» full utilisation of all available information on stock development.

On this basis, the Parties determined the following decision rules for setting the
annual fishing quota (TAC) for North East Arctic cod (NEA cod):

» estimate the average TAC level for the coming 3 years based on Fy,. TAC for
the next year will be set to this level as a starting value for the 3-year period;

» the year after, the TAC calculation for the next 3 years is repeated based on
the updated information about the stock development; however the TAC
should not be changed by more than +/- 10% compared with the previous
year’s TAC;

» if the spawning stock falls below By, the procedure for establishing TAC
should be based on a fishing mortality that is linearly reduced from Fy, at By,
to F= 0 at SSB equal to zero. At SSB-levels below B, in any of the operational
years (current year, a year before and 3 years of prediction) there should be
no limitations on the year-to-year variations in TAC.”

The JNRFC set the TAC in 2009 above that indicated by the agreed harvest control rule
because the biomass was well above the precautionary reference point. The earlier testing
of the agreed harvest control rule presumed that the plan should be strictly followed for
setting TAC, and this deviation from the rule is not therefore precautionary practice.

The new TAC was set based on a new harvest control rule, agreed by the parties, but which
has yet to be tested by ICES. The new rule replaces the middle paragraph with:

» the year after, the TAC calculation for the next 3 years is repeated based on the
updated information about the stock development; however the TAC should not be
changed by more than +/- 10% compared with the previous year’s TAC. In case the
TAC calculated applying this rule means a fishing mortality (F) lower than 0.30 the
TAC shall be increased up to the level that corresponds to the fishing mortality of
0.30.

This modified rule allows, in particular, higher catches when the stock is abundant, but
should not affect the required decline in TAC should the stock fall.

A harvest control rule similar to Arctic cod was developed in 2004 for Arctic haddock. This
harvest control rule was further modified in 2007 from a three-year rule to a one-year rule
on the basis of the harvest control rule evaluation conducted by ICES. The current harvest
control rule for haddock is:

» “TAC for the next year will be set at level corresponding to Fp,.
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» The TAC should not be changed by more than +25% compared with the previous year
TAC.

» If the spawning stock falls below B,,, the procedure for establishing TAC should be
based on a fishing mortality that is linearly reduced from F,, at By, to F= 0 at SSB
equal to zero. At SSB-levels below By, in any of the operational years (current year
and a year ahead) there should be no limitations on the year-to-year variations in
TAC.” 2,

3.4 Information and Stock Assessment

3.4.1 Overview

The cod fishery is conducted both with an international trawler fleet and with coastal
vessels using traditional fishing gears. Haddock are taken as bycatch in the cod trawl fishery
and, to a lesser extent, in targeted trawl fishery and by longline.

Both assessments use a Virtual Population Analysis model to estimate fishing mortality and
spawning stock size for determination of stock status and application of the harvest control
rule. These models require catch-at-age, abundance indices as data and estimates of
maturity-at-age, weight-at-age and natural mortality as input parameters. These data are
obtained from landings reports, scientific surveys and catch sampling.

3.4.2 Total Catch Data

Landings by species are routinely reported. These constitute the official landings reported
by the relevant government management authorities. In addition, the Arctic Fisheries
Working Group adds other known sources of mortality which may not appear in the official
statistics. There remains some confusion in designating catches between Arctic cod and
Norwegian coastal cod, but this error does not affect the Arctic cod assessment.

Estimates of potential unreported landings of cod and haddock have been obtained by
Russian and Norwegian specialists. Two series of cod IUU catch were made available to ICES
for the years 2002-2008, and both were used in carrying out stock assessments, but the
advice is based on the series with the higher estimate. A single series of haddock IUU catch
2002-2008 was also used for the haddock assessment, although these estimates are
considered poor. Before 2002 IUU catch is assumed to have been negligible.

Discard estimates are not available and are assumed to be zero in the assessments. The
effect of not accounting for discarding is unknown, but attempts are being made to address
this issue.

3.4.3 Age, Length, Weight and Maturity Composition

Age, lengths and weights are routinely sampled from Norwegian, Russian and German
landings. Age, length and weight are routinely sampled within the abundance surveys. These
are used to estimate composition of the stock rather than catch. Maturity is also routinely

% The cod management plan text is from the 2004 33rd session and haddock from 2007 36th session of The Joint
Norwegian Russian Fishery Commission. The text reproduced here is translated from Norwegian to English and is therefore
not the legally agreed text.
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sampled within the surveys and maturity-at-age is estimated for each year using generalized
linear models with a logistic link function. There is a routine exchange programme of
otoliths among ageing labs to estimate errors and improve methods.

Several Norwegian fishing vessels (13 oceanic and 21 coastal) provide regular sampling data
for length and age. These data are used for estimating catch at age for the corresponding
fleets. Russian fishing vessels with observers onboard provide similar information on catch
length distribution and sample fish to receive data on length-age matrices.

Sampling of length and age from catches are used to break the total catch down into catch-
at-age. Sampling coverage is therefore important for the stock assessment. Coverage of
landings is considered adequate, but the IUU catch which is clearly excluded from sampling,
must be assumed to have the same age composition. Discards age composition is not likely
to be the same, and presents a significant problem for including discards in the stock
assessment. Sampling error can be estimated for the age, length, weight and maturity
composition for the catch and surveys, but is not currently used in the stock assessment.

3.4.4 Abundance Indices

Haddock and cod use three scientific survey indices and cod also uses a Russian trawl CPUE
index. The indices are derived from acoustic and trawl survey data collected during winter
and autumn in the Barents Sea and Lofoten. The surveys are designed to be unbiased in
estimating the relative abundance of the stock. Surveys also sample age, length and weight
data which are used to estimate age specific abundance indices and weight-at-age
composition of the stocks.

Since 1997 all of the surveys used for model fitting have been affected by an incomplete
coverage for some of the years, due to Norwegian vessels not been given access to Russian
zone and Russian vessels not been given access to Norwegian zone. All indices affected have
been corrected as far as possible, but these procedures still increase uncertainty in the
indices.

Even where surveys have been properly implemented, they do not have a complete
coverage of the haddock stock. This affects the coverage of year classes which may well
induce errors in the perceived year class abundances. Coverage of the Arctic cod stock is
more complete.

3.4.5 Other Information

Base natural mortality is assumed to be 0.2 year™ for both stocks, which is standard practice
although it has not been scientifically justified. However, routine sampling of cod stomachs
now allows cod predation to be accounted for and therefore the natural mortality of the
younger cod and haddock age groups have been adjusted accordingly.

A cod stomach content data is recorded in a joint PINRO-IMR stomach content database. On
average about 9,000 cod stomachs from the Barents Sea have been analysed annually in the
period 1984-2008. These data are used to calculate the per capita consumption of cod and
haddock by cod for each prey and predator age group.

Northeast Arctic cod is an important predator of other species in the ecosystem, notably
capelin, but also other finfish. Changes in growth, maturity, and cod predation have been
linked to the abundance of capelin. Similarly, annual consumption of cod by seals and
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whales may be inversely related to capelin abundance. The management of Northeast Arctic
cod will therefore have implications on the dynamics of these stocks.

Other information on the environment, such as various physical oceanographic indices and
biomass of other species, such as capelin, are also collected and made available to the
relevant fisheries scientists. Some, but not all, of these data are used.

3.4.6 Stock Assessment Model

The cod analytical assessment is based on catch-at-age data, using one commercial cpue
series and three survey abundance indices. The haddock analytical assessment is also based
on catch-at-age data, but uses three survey abundance series only. Available estimates of
IUU catch are included in both assessments, but discards are assumed to be zero.

The main analytical model is the Extended Survivors Analysis (XSA) variant of Virtual
Population Analysis. Virtual Population Analysis uses catch-at-age data to back-calculate the
size of each age group. The XSA variant is a simple approach to fitting this type of model and
is widely used by ICES for a number of stocks. Although it does not attempt to apply more
modern computer intensive fitting techniques and lacks statistical rigour, it is still
considered by ICES robust enough for stock assessment as long as the data are of good
quality.

The main unusual feature of the assessments is the estimate of natural mortality which is
adjusted for cod predation. Estimates of cod cannibalism and predation are included in the
natural mortality for the cod and haddock assessments respectively. These estimates are
derived each half year from the sampling and analysis of cod stomachs and this additional
mortality applied through an iterative procedure as it depends on the estimated cod
population size. Natural mortality due to cannibalism is by far the most significant source of
mortality in cod ages 1-2, significant for age 3, but for ages 4 onwards a minor component in
most years (see AFWG 2009).

The main uncertainties in the assessments derive from the biased catch statistics and the
inconsistencies in the surveys. Bias in the catch statistics appears to have decreased in
recent years. The surveys show some inconsistencies may be explained by the inadequate
spatial coverage.

Among the diagnostics, there is a worrying retrospective pattern for haddock of over-
estimating stock size and under-estimating fishing mortality for the most recent years. The
reason for this is not fully understood. In contrast, the retrospective pattern for cod seems
satisfactory. Retrospective patterns are often the result of problems in the data. Changes in
the survey or in the perception of catches (e.g. changes in discarding practice or incorrect
IUU estimation), can all cause retrospective patterns.

Sampling error is not accounted for in the current stock assessment method. Estimation of
catch at age is based on sampling of catches. The error in the estimates caused by sampling
can be considerable even if the total catch is known. The estimation of the abundance
indices from surveys will also be affected by sampling error. The effect of not taking
sampling error into account when fitting models to data may introduce bias in the resulting
estimates.

Alternatives to the XSA model are routinely applied to Arctic cod. These were in 2009 a
variant on the VPA approach (TISVPA) and application of an alternative multispecies model
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(Gadget). The multispecies model is of particular interest as it is beginning to take account
of ecosystem effects, but requires much more data. Both assessments broadly agree with
the XSA assessment.

Alternative assessments were not conducted on haddock in 2009, but haddock has been
identified as requiring a new benchmark assessment. This requires much more work than
updating the current assessment, but should, among other things, review alternative
assessment approaches which could eliminate some of the problems associated with the
current XSA method.

Since 2008, the recruitment estimates for the short term projection has included
information on environmental indices (ice coverage, temperature and oxygen saturation at
the Kola section, air temperature at Murman coast, and capelin biomass) as well as survey
indices available for the age 0-2 year classes.

The harvest control rules have been tested through simulations using FLR (www.flr-
project.org) in applying management strategy evaluations (MSE). The MSE did not include
all errors in the evaluations, but importantly the simulations did account for different levels
of implementation error (where the catch may exceed the TAC, for whatever reason). In
general, the simulations found the rules relatively robust to likely levels of error.
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4. Environmental Elements (P2)

Principle 2 of the Marine Stewardship Council standard states that:

Fishing operations should allow for the maintenance of the structure, productivity,
function and diversity of the ecosystem (including habitat and associated dependent
ecologically related species) on which the fishery depends.

The following section of the report highlights some of the key characteristics of the fishery
under assessment with regard to its wider impact on the ecosystem.

4.1 Retained Bycatch

The Barents Sea trawl fishery for cod and haddock appears to have relatively low levels of
bycatch. Several factors contribute to the low levels of bycatch, these include:

» the use of large mesh sizes (135mm in Norway & 125mm in Russia — to be
harmonised to 130mm in all areas from 2011);

» discard bans in place for all key species in both the Norwegian and Russian zone (and
Svalbard / Spitzbergen);

» use of separator grids (compulsory since 1997);

» move on rule / real time closures - to protect juveniles, or in event of high bycatch;

» permanently closed area to protect spawning / nursery grounds;

» the high concentrations of cod and haddock on the fishing grounds;

» experienced skippers and crews, knowing where best to target stocks;

» the good recent availability of target stock quotas (reflecting good stock status),
combined with increased trade in quotas reduces the incentive to ‘high grade’
catches.

In spite of these measures, the fishery cannot be described as entirely clean, and according
to landing figures for the certified vessels, retained non-target species accounted for around
8% of total landings. These figures are accurate and verifiable and so present a good picture
of landings (as opposed to catches).

According to the landing statistics, aside from cod and haddock, the main retained species
by volume (5%) was saithe. Other retained species included redfish (Sebastes mentella &
marinus), wolffish (Anarhichas lupus), Long rough dab (Hippoglossoides platessoides),
Greenland halibut (Reinhardtius hippoglossoides), and small quantities of other flatfish such
as plaice and flounder.
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Figure 4.1: Retained species mix for the certified vessels (combined data 2007 /08)
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During the assessment scoring process, the stock status and management measures of
these retained species is considered. Stocks of saithe, long rough dab and other flatfish are
all considered to be in reasonable condition, or with good management in place. By contrast
the status and management of redfish species and wolfish species is poorer. These issues
are considered in more detail in the assessment tree scoring table.

4.2 Discarding™

The majority of fishing activity for the assessed fleet takes place in waters under Norwegian
jurisdiction. In these waters, under section 15 of the 2009 Norwegian Marine Resources act,
there is a duty to land all catches. In section 48 of Regulations amending the regulations
relating to sea-water fisheries 20091221, further detail on the discarding ban is laid out,
including listing all species that must be landed. This covers cod and haddock as well as most
species either reported for, or potentially relevant to the fishery under assessment, such as
saithe, Greenland halibut, redfish, wolfish, ling, lumpsucker, skate etc.

When fishing in waters covered by Russian jurisdiction any discarding of bycatch is also
banned.

These strong discard bans covering all waters of the assessed fishery, combined with the
initiatives / management measures listed above (in 4.1), should therefore combine to mean
that there is no discarding of fish in the fishery under certification. The captains of the 5
vessels visited the assessment team; all corroborated this, indicating that ‘everything is
landed’. Certainly the initiatives / management measures that are in place are a good
example of ways to address the potential problem of discarding of fish in international
fisheries, and are certainly ahead of many other high profile fisheries (including EU fisheries
in this regard).

The main short comings for this approach to the problem of discarding, is that there is little
or no market for many of the fish which must be landed. It is also very difficult to enforce

14 Discarding of either cod or haddock is dealt with under Principle 1, when addressing the stock status and management of
each target species.
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(except when inspectors / observers are on board, or when the spotter plane is overhead). It
is therefore possible that a small amount of discarding does take place undetected (across
all trawl fisheries both in Norwegian and Russian waters).

Various studies indicate this is likely to be the case. For example, Dolgov et al (2005) indicate
that there is a discarded bycatch of skate species in trawl fisheries in the Barents Sea, which
is not generally used for food and for which there is little Russian market. In this study, the
main species caught in the trawl was Thorny skate (Amblyraja radiate) at a rate of around
10kg / hour of trawl, but the study goes on to conclude that ‘the total catch of skates in the
Barents Sea is relatively small compared to the stock size, which is as large as 116,000 tons
for Thorny skate’.

There is also likely to be a bycatch of macrobenthos. According to S.G. and N.V. Denisenko
(Murmansk Marine Biological Institute of the Kola Branch of Russian Academy of Science),
the mortality of bottom invertebrates in the Barents Sea due to removal by trawls in 1955-
1986 annually amounted up to about one million tonnes, which often exceeded Russian
total catch of main commercial fish species. The submission provided to the assessment
team by PINRO provided data on bycatches of bottom invertebrates from trawl fishing
operations in the last 5 years. This showed that in the areas where this fishery takes place
(mainly eastern and southern) there is likely to be a bycatch of macrobenthos- amounting to
several kilos per haul.

The main species present appear to be relatively abundant and productive species, such as
starfish (Cteno-discus crispatus), brittlestars (Ophiura sarsi) and shrimp (Sabinea
septemcarinata). Such species of benthic invertebrates are not listed in the Norwegian
regulations governing discarding and are therefore permitted to be returned to the sea.

It is noted that macrobenthic biomass is lowest in areas which are more heavily trawled —in
particular with fewer sessile community forming organisms, such as sponges (which are
addressed in this assessment under ‘habitat’). The difference in distribution is not solely
caused by fishing, indeed it is concluded that 63% in the regional variation in bycatch
biomass was caused by other factors, such as biological productivity, depth, temperature,
salinity etc.

Fig 4.2: Taxonomic structure of macrobenthos bycatch in the Barents Sea Trawl Fishery
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The combination of the discarding ban and the low level of detectablility / enforceability do
present a problem for obtaining reliable information of what, if anything is actually
discarded. Clearly any efforts at honest reporting of discarding for analytical purposes, is in
effect an admission of law breaking. This is ironic, given that one of the great advantages of
the discard ban is the benefit that landing all catches gives to reliable data collection.

The recently begun observer programme by PINRO scientists on board the certified vessels,
along with the MSC on board log book, which includes accounts of discard species, will be
an excellent way of quantitatively estimating discard levels, and informing future
refinement of the management strategy. Clearly, in doing so, it will be important to clarify
how this information can be used in the context of the Norwegian and Russian discard bans.

4.3 Endangered, Threatened and Protected Species (ETP)

Russia is a signatory to a number of conventions on species protection and management,
notably the Convention on Biological Diversity, which sets out a general framework and
national strategy. More specific proposals on species protection are made under the
regional and global nature conservation conventions, primarily the Convention on
International Trade in Endangered Species (CITES), which Russia is also a signatory to.

The Barents Sea is an important area for Marine mammals. The PINRO / IMR Joint
Ecosystem work concludes that the most common marine mammal in the Barents Sea is the
white-beaked dolphin (Lagenorhynchus albirostris — [lUCN Least Concern).

Of the baleen whales, minke (Balaenoptera acutorostrata — IUCN Least concern), humpback
Megaptera novaeangliae — IUCN least concern) and fin whales (Balaenoptera physalus —
IUCN endangered) were the most numerous.

Only the last of these aforementioned marine mammal species is protected by CITES. Two
other species of marine mammals which also occur in the Barents Sea are also protected by
CITES: sei whale (Balaenoptera borealis — IUCN endangered) and blue whale (Balaenoptera
musculus - IUCN endangered). The Joint PINRO / IMR ecosystem report states that blue and
sei whales are rarer and occasionally observed in the Barents Sea.

Harp Seals (Pagophilus groenlandicu - IUCN least concern) are also present in the Barents
Sea, but are not protected by CITES. No elasmobranches species occurring in the Barents
Sea are protected by CITES, although some of these species are listed by IUCN as critically
endangered which do occur in the Barents Sea, such as flapper / blue Skate (Dipturus batis)
Angel shark (Squatina squatina) and porbeagle (NE sub-population).
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Table 4.3: Summary of key bird, mammal and elasmobranch species in the Barents Sea, with potential
interactions with cod & haddock trawl fisheries.

IUCN Red Russian CITES
List Federation
Red Data
Common Name Species Book
Common Shag Phalacrocorax aristotelis LC 3
Stellers Eider Polysticta stelleri \Y
Black-legged kittiwake Rissa tridactyla LC
Brunnich's guillemot Uria lomvia LC
Little auk Alle alle LC
Ivory Gull Pagophila eburnea NT 3
Northern fulmar Fulmarus glacialis LC
Common Guillemot Uria aalge LC
Puffin Fratercula arctica LC
Marine Mammals
White sided dolphin Lagenorhynchus acutus LC 4 X
White beaked dolphin Lagenorhynchus albirostris LC 3 X
Harbour porpoise Phocoena phocoena LC 4 X
Hooded seal Cystophora cristata \Y
Harp seal Pagophilus groenlandicus LC
Bowhead whale Balaena mysticetus LC 1 X
Humpback whale Megaptera novaeangliae LC 1 X
Blue whale Balaenoptera musculus En 1 X
Fin whale Balaenoptera physalus En 2 X
Sei whale Balaenoptera borealis En X
Minke Whale Balaenoptera acutorostrata LC
Beluga Whale Delphinapterus leucas NT
Elasmobranchs (sharks)
Spiked Dogfish Squalus acanthias Vv
Porbeagle (NE Subpop) Lamna nasus CE
Blue / flapper skate Dipturus Batis CE
Angel Shark Squatina Squatina CE
Key
CE = Critically endangered, En = Endangered, V = Vulnerable, NT
IUCN = Near threatened, LC = Least Concern
Russian Red List 1 = Endangered, 2 = Decreasing number, 3 = rare, 4 = uncertain

Although Russia is not a member of the North Atlantic Marine Mammal Commission
(NAMMCO) - an international body for cooperation on the conservation, management and
study of marine mammals in the north Atlantic — it does cooperate as a partner on projects.
For example, PINRO are actively involved in the Trans-north Atlantic Sightings Survey
(TNASS), to estimate the summer distribution and absolute abundance of cetacean
populations in the North Atlantic which will represent a considerable enhancement of
understanding of cetacean populations in the North Atlantic, in particular in Arctic regions.
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Fig. 4.4: Distribution of toothed (r) and Baleen (l) whales — August — September 2008
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NAMMCO provides a mechanism for cooperation on conservation and management for all
species of cetaceans (whales and dolphins) and pinnipeds (seals and walruses) in the region,
many of which have not before been covered by such an international agreement.

The Barents Sea is an important breeding ground for seabird and is home to unique sea bird
colonies, including one of the world’s largest puffin colonies. There is a good level of
understanding of the bird composition of the Barents Sea, including regional and seasonal
distribution patterns. For example, a good source of information is “The status of Marine
Birds Breeding in the Barents Sea Region” by T. Anker-Nils et al (2000), which summarises
the findings of collaborative research undertaken by seabird scientists in Russia and Norway,
and serves as an invaluable and comprehensive source of information of seabird
populations in the Barents Sea. Although seabird bycatch and mortality has been recorded
from all types of commercial fisheries, it is recognised that this is most notably the case for
longline, set gillnets and driftnet fisheries (SGBYC 2009).

In addition to CITES and the Russian redlist, Norway also produces a redlist —-most recently
in 2006. This list contains 31 marine species classed as extinct, endangered or vulnerable,
including a number of whale and shark species, including the Blue skate (Dipturus batis),
Thornback skate (Raja clavata), the Ivory gull (Pagophila eburnean), Common porpoise
(Phocoena phocoena), Sooty and Balearic shearwaters (Puffinus griseus, Puffinus
mauretanicus).

In summary, the only species relevant to this assessment (with the potential to interact with
the gear), which are also protected by CITES, are whale and dolphin species. A review of the
impact of Norwegian offshore demersal trawl fisheries on marine mammals is available
through the ICES Study Group for Bycatch of Protected Species (SGBYC 2009). These results
can reasonably be taken as applicable for the fishery under certification (same vessels, same
gear, and same area). This concludes that larger offshore demersal trawl vessels “are
regarded as having a relatively low risk for bycatches of marine mammals”.
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4.4 Habitat

The gear used in this fishery is a heavy trawl gear with rock-hopper bobbins up to 24”. It is
therefore important that management and supporting information are adequate to address
potential interactions. Such heavy demersal trawls are recognised as one of the more
harmful fishing gears in terms of impact on bottom benthos and habitat forming
communities and structures. Apart from destroying, damaging and removing benthic
organisms from the harvested area, changes in the stratification of the upper layer of the
seabed sediments can disturb natural development and structure of sublittoral
communities.

This deleterious effect is often exacerbated by the fact that trawling is typically focused on
small areas of the most locally highly productive areas of the shelf, well within reach and
range of many important species of bottom fauna — although it is this same feature which
can prove valuable for management and enable decisions to focus on appropriate mitigation
(submission to assessment team from PINRO scientists).

There is, as yet, a lack of high resolution mapping over the entire rage of the Barents Sea —
although the situation is improving. This to some extent serves as impediment to effective
protection of vulnerable habitats from fishing activities — although it is arguable that even
the amount that is currently known is adequate to inform precautionary management. With
the advent of VMS for all large trawl vessels — including all of the vessels covered by this
assessment — it is now possible to make a detailed and reliable assessment of fishing
intensity, accurate at even relatively fine spatial scales.

What information that there is available on habitat types in the Barents Sea clearly shows
that there are aggregations of large, non-mobile, long-living habitat-forming species, in
particular large deep sea sponges (Geodia spp & Stelletta spp, Tethya citrina, Thenea
muricata) mussel beds (Modiolus modiolus) and some reef species such as Zooanthidae and
Drifa glomerata. Such deep sea communities serve as breeding, spawning and nursery areas
for many fish species, and provide vital habitat for a variety of species. The richest
communities of benthic animals are found along the Norwegian coast and the coast of
Svalbard, where the hard-bottom communities display an unusually high richness of species.
Reefs of Lophelia petusa are found closer inshore in Norwegian territorial waters and are
therefore not thought to be in areas fished by the fishery under assessment.
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Fig 4.5: Image extract from MAREANO project showing vulnerable habitat on shelf edge.
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Increasing understanding of the precise location of such species has resulted from the on-
going work of the Norwegian MAREANO project to survey the seabed’s physical, biological
and chemical environment. The resulting interactive database provides exact details of the
location of ecologically important benthic communities such as coral reefs and sponges with
Norwegian waters.

There is also good understanding of the potential impacts of trawling and the negative
effect of bottom trawling on benthos and habitats is thoroughly studied and well
represented in scientific literature. A useful overview of a range of trawl benthic impact
studies is presented in the FAO fisheries technical paper 472 (Lgkkeborg 2005).

The main contribution to more locally specific scientific studies on impact of bottom
trawling on benthic communities in the Barents Sea was made by S.G. Denisenko and N.V.
Denisenko, who until the mid-1990s worked in Murmansk Marine Biological Institute of the
Kola Branch of Russian Academy of Science and later worked in the Institute of Zoology of
the Russian Academy of Science.

Having summarised the data of former soviet state company Sevrybpromrazvedka and
Sevryba on fisheries in the Barents Sea in 1955 — 1985, S.G. and N.G. Denisenko (1991)
undertook a quantitative estimation of the intensity and impact of bottom trawl operations
on benthos in different parts of the Barents Sea. The results showed that the degree of a
negative effect of bottom trawling on benthos depends on two main factors: the
predominance of organisms with a specific life strategy (defined by sizes and life-span) and
the degree of overlapping of trawling tracks during the fishing season.

It is populations of long-living species and communities formed by those organisms (such as
large sponges, sea urchins, sea-cucumbers, gastropods and mussels) that are considered to
be the most vulnerable for bottom trawling. Analysis of post capture mortality shows that
these large long-living representatives of epifauna die even after a short stay on the deck
during handling of catches.

Any overlapping of trawl tracks, continued over several years leads to further abrupt
abundance decreases of these organisms. Small bottom organisms with a short life cycle are
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less exposed to a direct mechanical impact of trawls. However, disturbance of stratification
and muddying of the upper layer of sediments becomes an indirect cause of increase of
mortality of this group of organisms due to higher intensity of feeding on those species by
fish.

The analysis of long-term dynamics of biomass in the Barents Sea shows that bottom
trawling has been a significant factor defining the long-term fluctuations of biomass and
structure of bottom communities in the Barents Sea in the second part of the 20th century.

According to S.G. Denisenko (2007) 75-80% of gross biomass of benthic communities in the
Barents Sea is formed by 15-20 species. Indication of degradation (decrease of biomass and
reduction of area) were observed in areas of intensive bottom fisheries, including for many
habitat-forming taxons, such as (but not limited to): large sponges (mostly of Geodia and
Thenea muricata genus), mussel (Astarte crenata and Tridonta borealis), sea urchins of
Strongylocentrotus genus. A general pattern is observed with a shift toward more
opportunistic, short-lived detritus eating organisms.

In particular, settlements of bottom filter-feeding organism in the western part of the
Barents Sea were worst damaged. Large settlements of sponges that dominated in epifauna
of this part of the sea in 1920s - 1930s were almost completely destroyed, resulting changes
of trophic benthos structure of entire parts of the sea. The detailed analysis of long-term
dynamics of bottom communities on the Kola Section (Denisenko 2001, 2005, Denisenko
2007) showed that during periods of highest fishing activity the decrease of benthos
biomass was up to 70%.

Submarine observations by Aibulatov et al. (2005) in the southern part of the Barents Sea
(up to 73°N) showed that the traces of trawling operations on the bottom are quite typical,
with traces up to 3 —4 m in width and 0.1 — 0.2m in depth with a 0.1 — 0.3m high excavated
mound of sedimentary material at the edges of trenches.

Beginning from 2004 PINRO in cooperation with Norwegian Institute of Marine Research
(IMR) every year conducts an integrated ecosystem survey of the Barents Sea and a trawl
survey of bottom and near-bottom species is a key element of this programme (Anon,
2006).

The obtained data suggest that it is high intensity of fishing in the southern part of the
Barents Sea that is the reason for low indicators of biodiversity and zoobenthos bycatch
biomass in this area. The north-east part of the Barents Sea can be characterized as having
no impact of trawl fisheries and therefore the indicators of biodiversity and macrobenthos
biomass observed in this area are fairly high.

When considering managing the impact of fisheries on habitats, it is important to have an
understanding of the rate of recovery of habitat species if left in an undisturbed state.
Denisenkov’s detailed analysis of long-term dynamics of bottom communities in the Barents
Sea (referred to above) showed that significant increases in benthic biomass were observed
during periods of reduced fishing intensity during the Second World War. Subsequently,
following the peak in fishing intensity in the post war years and the 1960s and 70s, recovery
of areas and bioresources of the most common species, large taxons and trophic groups of
zoobenthos was again observed. Rate of recovery is dependent on a number of issues —
frequency of disturbance (natural and anthropogenic), productivity, substrate type and
species. Hiddink et al 2006 modelled benthic recovery rates following trawling events, and
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showed recovery rates typically in the range of 2.5 to 6 years with the fastest recovery being
observed in mud habiats. In the Barents Sea although the majority of the habitats may fall
within the more dynamic and sedimentary range (hence quicker recovery), it is notable that
some of the species composition and the substrate types on the shelf edge may show far
slower recovery characteristics. Reef forming, cold water coral species on hard substrates
have the slowest recovery rate.

Fig 4.6: Modelled benthic community recovery rates following single trawling event (research undertaken in
the North Sea).

/ Sand
85 ] — = = = Muddy Sand

— e Gravel

Biomas (fraction of pristine values)

== Sand, high natural disturbance

04 ' T ; ' v
20 30 40 50

=]
o
=1

Recoverytime (y)

Source: Hiddink et al 2006.

From a management perspective, Hiddink et a/ (2006) point out that not only is it important
to understand the state of the benthic ecosystem and habitat, and the rate of recovery, but
also the pressure that it is under. In short, there should be a direct management link
between the frequency of fishing activity and the rate of recovery of ecosystems. As this
assessment points out in Appendix 3 (assessment tree), management of trawl activity in the
Barents Sea is not yet at this point — but lack of information is not an impediment to
effective management.

At present, in Norwegian waters, the management of habitat impacts includes the closure
to bottom fishing of five marine protected areas, established under the fisheries legislation
to specifically protect coral reefs:

» Sula Reef (Sularevet, 1999)

» Iverryggen Reef (2000)

» Rest Reef (Rgstrevet, 2003)

» Tisler and Fjellknausene Reefs (2003)

In Russian waters, although closed areas - both seasonal and permanent - are a regularly
applied fisheries management tool, the focus for the majority of these closures is either to
protect spawning and nursery areas, certain commercial species (e.g. red King crab). The
assessment team are not aware of any area closures to trawling, specifically designed to
protect vulnerable habitats.
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4.5 Ecosystem Impacts

It is not intended to give a lengthy and detailed description of the ecosystem in this report,
but instead focus on those areas which are most relevant to the fishery assessment. An
interesting source of further information and overview is available at:

http://www.barentsportal.com/barentsportal09/

In addition, an annual ecosystem report is produced each year by scientists IMR (Norway)
and PINRO, which provides a th