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1 Executive Summary

This report provides details of the MSC assessment process fdtubsian Sea of Okhotsk Pollock
Fisheryfor the Russian Pollock Catchers Association (PIB®&)assessment process be@afi August
2017and was conclude#8" August 2018.

A comprehensive programme of stakeholder consultatioasaarried out as part of this assessment,
complemented by a full and thorough review of relevant literature and data souksegorous
assessment of the wideanging MSC Principles andt€iia was undertaken by the assessment team
and a detailed and fully referenced scoring rationale is provided in the assessment tree provided in
Appendix 1.1of this report. TheEligibility Datefor this assessment the re-certification date.

The assesment team for tle fishery assessment agistedof Andrew |.L. Payneyho acted as team
leader and primary Princip@&specialistDavid W. Jappyho was primarily responsible for evaluation
of Principle2, and Robert[Bob]h Q. 2whé ak primarily respusible for evaluation of Principle
Paul MaclIntyravasthe traceability expert advisor.

1.1 Clientstrengths

A notable strengttof the UoC fishery is the long tireeries of datavailableon pollock, and indeed
many other species, habitats and environmeatsoss the whole Russian EEZ ecosystem, inclirding
the Sea of Okhotsk. €ke data underpigood science in support of managemeas, well asa stilt
evolving butwholly adequate by international standardsiministrative and scientific management
systemthat has improved both legislatively and in terms of whatl howit delivers,transparently
since first certification. Another strength is the cliemganisationitself, anumbrella representative
advocacy bodythat covers the majority of pollock catchés the Sea of Okhotsk, but also has
noticeablystronglyembraced theprinciples underlying MSC certification.

1.2 Client weaknesses

As with many fisheriesg weakness lies im possible lack ofonfidence in the knowledge of what
constitutes bycatch, be it yenile pollock, other species, or other members of the ecosystem, such as
seabirds and marine mammals. Although the forrflakt movement and compliance control is
demonstrably sound hte independent scientific observer systean still only cover a (repsentative)
portion of the catch despite beirtgeefed up since first certificaticand statistically analysed positively

in terms of whether the observation level currently in place is adequate. Without greater levels of
coverage and observer placement, hewer, there will always be questions asksdsomeabout the
adequacy of the observer information.

1.3 Determination

On completion of the assessment and scoring process, the assessment team concludieelfiehery
met the requirements for MSC certificatiowjth on this occasion noonditions.The team therefore
recommend that fishery be reertified.

However, the team did feel moved to makerée recommendations for consideration by the client,
one relating toincidental seabird mortality arising from Hdiinteractions with fishery operations at

sea, aother relating to the perceived need for an occasional but regular review of thestmrk
assessment part of the management system for the stock, to be independent and provided in,English
and a final oned further enhance the independent observation database (managed through the
officially [TINRE coordinated Observer Working Group) especially but not only relating to
observation of ETP and other ntarget species The latter would generate confidenceaththe
Russian Federation is indeed following international best practice in fisheries management and
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administration, something that is definitely seen to be the case at the moment but will still be
regarded as somewhat opaque to critics who see that rpestinent documentation is in the Russian
language.

1.4 Rationale

There are a number of areas which reflect positively on the fishery:

9 the fact that the fish catch is ~98#te target species and prosecuted with consistent midwater

trawl gear;

the notable advaces made in the management system since first certification;

the continuity and consistency in UoC fishery membership and involvement;

the historical and stlemerging strength of the scientific basis for decismaking;

0KS O2dzy i NE Qa diRenStiNdacad&ntion®; | b |y

the formal Open Government and Open Agency initiatives bringing information to a wider audience

than one that speaks only Russian;

1 the willingness with which the client invests in and supports regional and federal initiatves t
support the development of a sound basis for sustainable management.

=A =4 =4 =8 =4

1.5 ConditonsandRecommendations

Unlike at first certification, nariteriathat contribute to the overall assessment score scored less than
the unconditional pass markso it was deemedunnecessary tdrigger binding conditioa for
placementon the fishery.

The assessment team madlereerecommendationgsee Determination abovefs these are not the
result of a failure to meet the unconditional pass mark, they are-bioding; howevein the opinion
of the assessment team, they would make a positive contribution taimggefforts to ensure the
longterm sustainability of the fishery. Details of these recommendations are provid8ddtion6.4
of this repot.

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 refaces used and details of the stakeholder consultation
process.

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

2.1 Assessment Team

All team members listed below have completbeé requisite training and signeall relevant forms for
assessment team membership on this fishery.

Assessment team leadebr Andrew |.L. Payne
Primarily responsibléor assessment under Principlet8as passed MSC training and has no Conflict
of Interest in relation to the fishery.

Andrew Payne is an honours graduate of the University of London and completeehrauiiate
degrees at the Universities of Stellenbosch and Port Elizabeth in South Africa. He worked in Namibia
for five years, South Africa for 25 years (eventually leavirRD00 as Director of the Sea Fisheries
Research Institute), and retired in 2013 from the Centre for Environment, Fisheries and Aquaculture
Science (Cefas), UK, where he was first Science Area Head for Fisheries and then "roving" international
fisheries cosultant in which role hénter aliamanaged a large commercial contract evaluating sites

for future nuclear power stations to be built in the UK, and the Fisheries Science Partnership, an
initiative bringing scientists and fishers together in a common taiproduce information of use to

those charged with managingy K S ! YEQrape's fisiRstock$de is now Director of the small UK
consultancy A&B Word LttMost of hisoriginalresearch work was conducted in South Africa, and he

has published widely in ghscientific literature, mainly about fisheries management and demersal fish
ecologyin particular. He was an active player in the Benguela Ecology Programme, was involved in
drafting South Africa's first democratic fisheries policy (which later becanmt@riard as the Marine

Living Resources Act), and was a leading player in the establishment of the Benguela Current Large
Marine Ecosystem project and the BENguela Environment, Fisheries, Interaction, and Training
(BENEFIT) project, the latter two concenimgton three countries, Angola, Namibia and South Africa.
From 2003 to 2011, he was EdiiarChief (and from 2000 to 2003 editor) of the ICES Journal of Marine
Science, was the founding editor/editor-chief (and now international panel member) of the(g)

African Journal of Marine Science, and is Series editor of the Springer book series Humanity and the
Seas. He has also conducted peer expert review of fisheries in Argentina, South Africa and the USA,
and was involved in the EU's TACIS project otaBakle Management of Caspian Fisheries, among
manyother EU projects. He has conducted several accreditati@ncisegor the Marine Stewardship
Council, full ones being for the Antarctic krill continuous pumping fishery (twice, the second being a
recettification assessment), a similar one for a separate Norwegian midwater trawl fishery for
Antarctic krill,this one for Russian pollock, has acted as expert peer reviewer aliaof the report

on US Limited Entry Groundfish Trawl fishery recertificatiod for SA deepsea hake trawl fishery
recertification, has led or participated in several surveillance audits for different fisheries and CABs,
and has twice acted as conditioneeting evaluator for the client for the SA deepsea hake trawl
fishery.He wasalsopart of a threeman international team that formally evaluated th€ CAT loefin

Gdzyt NBASEFNOK LINRPINIYYSd CAylLfftes KS KIFIAa LISNAZ2Y
Southern Africa’, and leaS RA G SR |y R 02y { NRX 06 dzi $nént af BharédsFash Y 2 NB
Stocks", and "Advances in Fisheries Science; 50 years on from Beverton and Holt", the latter two both
for Cefas, and provides editorial services (including formal instruction courses in scientific writing) for

a variety of clients.

Expert team member:DavidW. Japp
Primarily responsible for assessment under Prinépleas passed MSC training and has no Conflict
of Interest in relation to the fishery.

DavidJapp is a Fisheries Scientist with an undergraduate degree in Zoology amb@grepay and a
Masters degree in Fisheries Sciertdeis Drector of Capricorn Fisheries Monitoring (CapFish) in South

Page 10 of 240 A
Acoura Marine Full Assessment Template per MSC V2.0 02/12/2015 Acourq



Acoura Marine
Public Certification Report ‘ O U ro
Russia Sea of Okhotsk Pollock

Africa, working for all sectors of the fishing industry including the state authority, the fishing industry,
international organizationand numerous other groups. Prior to studyjidr Jappworked at sea for

10 years as a deck officer and navigator in the Merchant Matitie. experience in fisheries
management and related research is extensive mo covers more than 20 years. He was\pogisly
employed at the Sea Fisheries Research Institute (now The Department of Agriculture Forestry and
FisheriesDAFFjrom 1988 to 1997 as a biologist and manager and at the time he lefn#titution

was head of the offshore resources section (desakrand pedgic stocks). His role at DARGRS
primarily management, biology and resource assesspaerd he was responsible for the submission

of management advice on hake and other demersal stddkswas also responsible for, planned and

led many demerda mainly hakedirected biomass surveys. Mr Japp has retained an intimate
knowledge of all aspects of demersal and other fisheries including the trawling methods and has
authored many fisherieselated papers as well as numerous technical reports for %@ Fincluding
high-seas guidelines for fishing,avine Protected Areaand the Ecosystem Approach to Fisheries).
Further,he has provided expert reports for Environmental Impact Assessments relating to fisheries
and has a good knowledge of Southern Afriaad global fisheries including projeappraisals for the

World Bankin the East African and West Indian Ocean regions. Regarding the Marine Stewardship
Council (MSC), Mr Japp was an assessor of the South African hake fishery from 2002 through to
reassessent in 2009.He iscurrently on the assessment team for Tristan da @Qarobster, has
conducted preassessments for Kenya lobster, Tanzarmatopus, Mozambique shrimpatagonan
toothfish, South Africa tuna pole (albacorepnducted the first certificdon exercise and all annual
surveillances for thiRussian pllockfishery, haspeerreviewednumerous MSC assessmeatsd also
supervises MS€lated Chain of Custody audits in South Africa.

Expert team memberRobert(Bob)h Q. 2 &f S
Primarily responsibléor assessment under PrincipleHas passed MSC training and has no Conflict
of Interest in relation to tle fishery.

Robert O'Boyle received his 8&d MSc from McGill and Guelph Universities in 1972 and,1975
NBaLISOGADSte@ad | S ¢ eéndofFshelis antd OogdnRDRDRat theBedfordInafitute

of Oceanography (BIO) in Dartmouth, Nova Sc¢dtisingthe years1977¢2007. During tht time, he
conducted assessments and associated research on the region's fish resources (e.g. herring, capelin
cod, haddock, pollock, flatfish, sharks)dadevelopedthe analytical tools required to undertake the
assessments. He was responsible for the research pragesnand assessmenmglated activities of

more than80 scientific and support staff. He subseqtigrcoordinated the regional science peer
review and advisory process for fisheries and ocean uses amdssociate Director of Science,
managed science progranes at regional and national leweHe has been involved in a number of
national and internatinal reviews, ranging from resource assessment and management to science
progranmes. He is currently president of Beta Scientific Consulting Inc. (betasci.ca) which provides
technical review, analyses and assessment of ocean resources and their manademijeats have
included analyses and assessments of groundfish species (e.g. cod, haddock, flatfish), forage fish (e.g.
herring and menhaden), deepwater fish (e.g. cusk) and endangered species (e.g. leatherback turtle).
Hehas been and is currently theiRciple1 or 2 expert in>40 MSC certifications the Northwest and
Northeast Atlantic, Arctic, and Pacific oceans for a range of spefies large (swordfiskandtuna)

to small pelagics (herringnd sardine) and groundfish (cod, haddock, pollock, sgitrake, flatfish).

He was involved in thER2 standard Calibration Worksh@pel is a member dhe MSC Peer Review
College He has been the chair and/or reviewer of numerous stock assessments and has prepared
special reports on ocean management issugsgimvernment, industry and NGO groups. He was a
member of the Scientific and Statistical Committee of the New England Fisheries Management Council
from 2008to 2016. He pursues research related to resource and ocean management and assessment
and has publised >100 primary papers, special publications and technical reports. Recent projects
include the impact of climate change on New England groundfish assessments, the trophic dynamics
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of the Eastern Scotian Shelf ecosystem, the impact of fish migrationssassed fishery selectivity
patterns, risk analysis in daf@or assessments and the interaction of cod and grey seals in the
Northwest Atlantic.

Expert advisorPaul Macintyre

Paula I OA y (i @ NX trakeabilitye@edzNI Q &
2.1.1 PeerReviewers

Peer reviewersised for this report wer&udrun Gaudiaand Rainer Thomas\ summary CV for each
is available in thé\ssessment downloadd SO A2y 2F (GKS FAAKSNEQaA SyidNE

Gudrun Gaudian

Dr Gudrun Gaudian is an experienced marine ecologist and taxishancluding coastal and marine
surveysEIMa F2NJ RS@St2LI¥Syd FyR (2dz2NAAYXZ |yR NBASIH N
Work experience also includes coastal and marine management issues, such as identifying sustainable
coastal development piects, as well as addressing conservation issues, including selection and
planning of marine parks and reserves, sustainable utilisation of natural resources and community
based management programmes. Projects have been undertaken in temperate, polamoaitalt

marine regions. For some years now, Dr Gaudian has been working in fisheries certification applying
the Marine Stewardship Council standard for sustainable fisheries, currently concentrating on
Principle 2 of the Standard. Furthermore, Dr Gaudiaeld$anLLMdegree in Environmental Law and
Management, giving a deeper understanding of law and policy dealing with such relevant issues as the
Common Fisheries Policy, water and waste management, and international environmental law
including EU environnmeal policy.

Rainer Thomas

Mr Rainer Thomas (MSc) is a fisheries biologist with oved I N& Q  Sit migimeRaddy O S
freshwater fisheries research / aguaculture management in Germany, Suriname, Nigeria, Indonesia,
Bulgaria, Bangladesh, Georgia and hétga He has worked on stock assessments in the North Atlantic
and Baltic Sea for both pelagic and demersal species, as well as participating in international multi
disciplinary research cruises. In Suriname, Nigeria and Indonesia he worked with ueg/arsitithe
national Governments to design an oceanography institute building and to develop fish stock
assessment procedures, and to implement aquaculture techniques between 1981 and 1992. From
1992 until 2003 he worked on fisheries and environmental aesle projects (e.g. herring migration)

at the University of Kiel, and lectured in training courses on fish stock assessment procedures to
postgraduate students. He acted as liaison officer for the diplomatic formalities for the German
Research vessels ditg Institute of Marine Science (IFM Kiel today GEOMAR) and was responsible for
the logistics of the research cruises. For the German Carl Duisberg Centre in Hamburg he made several
international project evaluations for oceanography scholarship studentspideided feasibility
studies on sport fishing for the WWF and for the GFA Consulting Group on a production line for fish
sauce in Poland. More recently he has been working as a freelance consultant providing advice on
aquaculture management within the EHe worked as consultant for trout farms in Bulgaria and
Georgia in 2011 / 2014 and was as well as responsible for training peasant in Tilapia aquaculture in
Bangladesh and Uganda 2012 / 2015. He was involved in several audits of the saith fishery (MSC
cettification) made a peer review for a proposal of a herring certification.

2.1.2 RBF Training

At least one of the xpert team membersiasso SSy Fdz & GNIFIAYSR Ay (KS dza
Framewak (RBF), althougtie frameworkwas not used for this fisherysaessment.
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3  Description of the Fisher

AACOUI’C]

3.1 Unit(s) ofAssessment (UoAhd Sope ofCertification Sought

3.1.1 Eligible Fishers

In 2017 these includedhe 31 pollock fishing organizations (down

from 45 at first certificataa

consequence of rationalisatian the fleetand fishery represented by the client group, theokbck
Catchers Associatigi?CA. The association membershipldssome 74%ef the total quota shareof
pollock in the Russian Far E&RIE, see below)but 80% of the quota share pbllock n the Sea of

Okhotsk
3.1.2 Rationale for Unit of CertificatighloC)

The unit of certification was chosen on the basis of gdierknowledge which has defined the
currently appliedSea of Okhotsk pollock stock structure, and the management system, whiclyezana
the fishery and collects data on the basis of four management subzories SOO

3.2 Unit of AssessmentpA andProposedUnit of Certification

Acoura Marine Ltd confirm that the fishery is within scope of the

MSC certification sought following

the asgssment as defined belowlSC certification methodolly defines a candidate fishery Unit of
CSNIAFAOIGARZ2Y 06! 2/ 0 a a¢KS FAAKSNE 2N FAaK adaz20
method/gear and practice (= vessel[s] pursuing the fitihat stock) and management framework."

The client originally proposed certification of three Udshe Rissian Far East FB ¢ the Sea of

Okhotsk,the Navarinsky Areand the Western Bering Sea (WB&put only the first of these was

certified and ishere reevaluated.

TheUnit of Certification for this fishery therefore aslisted below:

Species Walleye pollock@adus chalcogrammisalso
Alaskaor Russian @llock

sometimes referred to as

(northern) Sea of Okhotsk is thdéscibed by
population with complex organization

Stock TINRO scientists consider that the mappropriate stock structure for the

Zverkov@2003)¢ a large

part of the SOO. Finally, thgastern Sakhalin

Geographic area SOO pollock are found throughout the northern part of the Sea of Okhg
There are four R$an fishery management subzones, including the
northern SOO subzone (05.1), reported in statistics as the western par
(northern SOO subzone) of the SOO. The Western Kamchatka (05.2) &
KamchatkgKuril (05.4) subzonesre reported in statistics as the s@rn

is reported separatelgnd is not part of this certificatian

(05.3) subzdseeFigure )

Harvest method Midwater pelagic trawl

members of the PCA

Client Group Pollock Catchers Association (PCA), representing allcgdishing
companies harvesting pollock with pelagic midwater trawls that are act

Other Eligible Fishers | None

There has recently beatisagreemenbn the Latinname for Walleye

Pollock, the assessment started

under Theragra chalogrammabut the name now being used@adus chalcogrammughis WA was
usedbecaussit is both compliant with client wishes for assessment coverage and in full conformity

with MSC criteria.
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Figurel. Russian Far East (RFE) Fishery Management Zones
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3.3 FinalUoQs)

The final Unitof Certification has not changed throughout the procese is as defined in the
tabulationabove.

3.3.1 Total Allowable CatchTAQ and CatchData
Tablel. TAC and catch data for the Sea of Okhotsk walleye (or Russian) pollock fishery.

Total TAC for most recent and current fishing years (2016 and 2017): 966 700 t (both years)

Unit of Assessment (UoA) share of the total TAC established for the fishery in 889 0541

most recently completed fishing year (2016)

Unit of Certification (UoC) share of the total TAC established for the fishery in 782551t

most recent completed fishing year (2016):

681 179 (2015)

Total greenweight catch taken by the client group in the Unit adr@fication
716 120 (2016)

(UoC) fishery in the two most recent calendar years (2015 + 2016):

Sources: TAC and quatMinistry of Agriculture and FFA; catch statistidsishery Monitoring System database

3.3.2 Scope of Assessment in RelatimiEnhanced Fisheries
The fishery is not an enhanced one, so this section is not applicable.
3.3.3 Scope of Assessment in Relation to Introduced Species Based Fisheries

The fishery is not based on introduced species, so this section is not applicable.

3.4 Overviewof the fishery

The walleye (or Alaska or Russian) poll&gadus chalcogrammijsis a gadoid that is distributed in

the Northwest Pacific from the NW Bering and Chukchi seas down the coast of the Kamchatka
Peninsula into the Seas of Okhotsk and Japan rankel Northeastern Pacific from California north
through the Gulf of Alaska and out to the Aleutian Islafkigure 2).

t2tft201 FTAAKSNRASAE | ONRPaa (KS aLlSoOAsSaqQ SyadANB I NB
by volume in the worldThe two main fisheries for the species are in the Sea of Okhotsk and the Bering

Sea, the latter within both the US and the Russian Exclusive Economic ZonesR&lbc£k).are

considered to be mainly pelagic fish, schooling in midwater. They live dova®@rt deedAllen and

Smith 1988) but typically concentrate at depths of 1800 m, and are found both offshore and

nearshore.

1 Taxonomically, the species has until relatively recently (and during the first certification) been
known as Theragra chalcogrammhbut throughout this report text except where importation of
reference material made it impossible to adjust, the new name is preferred
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B certain

247 nat certain

/™. FAO fishing areas

| /77 200 nautical miles arcs

1000 km

T UL

1000 A
lon: -150.25, |at: 24.21

Figure2. Distribution of walleyepollock in the Sea of Japan, Sea of Okhotsk, Bering Sea and Gulf o
Alaska (Source: FAO 201tp://www.fao.org/figis/geoserver/factsheets/species.htmi).

3.4.1 Area under Evaluation

The fishery takes place only in the Sea of Okhotsk, where knowtedgieck structure and fishing

activity is supported by good understanding of spawning and migratory patterns. There are several

AL gyAy3d aK2baLkRiaés GKS Yz2ad AYLRNIFYyd 2F oKAO!
SOO and in Shelikhov Bay; atemaller spawning areas are also knopawnindgakes place annually

in a counterclockwise direction around the SOO, starting on the West Kamchatka shelf between
January and May, peaking during late March/April and always finishing by July, althougtersum

spawning is sporadiand rare. Spawninfish and hence the fishery concentrate on the shelf and in

shallow waters between 50 and 250 m deé&jpirther information on the biology of the SOO pollock

stock can be found imtertek (2013) and on the biologyf walleye pollock specifically in the Eastern

Pacific in MRAGS (2016a, 2016b).

Sea of Okhotsk pollock live throughout the northern part of the Sea, and there are four Russian fishery
management subzones, the Northern Sea of Okhotsk (subzone 05.1), smwetescribed as the
western part of the Sea, plus western Kamchatka (05.2) and Kamchatiia(05.4), which together
constitute the areas defined as the eastern part of the Sea; the eastern Sakhalin (05.3) subzone is not
part of the certification.

3.4.2 Fishey Ownership and Organizational Structure

Eligible fishers in the UoC fishery in 2017 include 31 pollock fisbimpaniesrepresented by the
client group, the Pollock Catchers Association (R@#Agh has itheadofficein ViadivostoKTable2).
That numbef companiedias decreased from the total of 45 listed during the site visit for the original
certification as a consequence of mergers and rationalization within the fishery.
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AACOUI’CI

Table2. PCA member companies and vessels active in thdwmaiter trawl (Russian or walleye)
pollockfisheryin the Seaof Okhotsk eligibleas of22 December 2017 to use the MSC certificate and
to enter the Chain of Custody as primary producers

PCA member compan
S (Iite d Zpr?aeb:iocaﬁS y Vesselype Vessehame
BMRT Boris Trofimenko
RTM Aleksey Chirikov
XRTM Petrlljin
1 Akros, JSC RTM Viktoria |
RTM Vilyuchinsky
2 Atoll-B Co, LTD - -
3 Blaf, JSC RTMS Peropaviovsk
Mothership Paneta
BMRT Mikhail Staritsyn
BMRT SergeyNovosyolov
BMRT Seoglazka
4 Cdlective Farm Fishery by V.I. Lenin Mothership Victor Gavrilov
STR Karymskiy
STR Karpinskiy
STR Putyatin
STR Gromoboy
STR Imatra
STR Kataevo
Mothership Petr Zhitnikov
5 HC Dalmoreproduct, JSC STR Reyneke
STR Sadovsk
STR Srovsk
STR Sychyovo
6 Dalryba, JSC BMRT Sglan
RTMS Prostor
7 DMP-RM, JSC
BMRT Pavel Batov
BMVIRT Beezina
8 Intraros, JSC BVIRT Barodino
BVIRT CGeorgiy Moskovskiy
9 | Kurilskiy Rybak, JSC BMRT Langusta
BATM Ostrov Shikotan
10 | Magadantralflot, Co., Ltd. RIMKS Maironis
11 Mercury, Co., Ltd. RTMS Mlechnyi Put
BMRT Aeronavt
BMRT Seawind-1
Nakhodka Active Matin BMRT Aleksandr Belyakov
12 Fisheroy Ba;sec(NBeAw%, PISC BMRT Astronom
BMRT llya Konovalov
BMRT Kaptan Maslovets
BMRT Mekhanik Bryzgalin
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BMRT Nikolay Chepik
BMRT Pdagial
BMRT Ardatov
BMRT Kaptan Fdeyev
STR Kireevka
STR Salma
STR Sdanka
STR Kalinovsk
13 | FOF Novyi Mir, OJSC STR Kostroma
STR Nogliki
STR Pastun
STR Kalinovka
STR Dmitriy Shevchenko
STR Serlyad
BMRT Madimir Babich
BMRT Aleksandr Ksenofontov
BMRT Anatoliy Ponomarev
BMRT Baklanovo
BMRT Borisov
BMRT Irtyshsk
14 Okeanrybflot, JSC BMRT Khotin .
BMRT Matyev Kuzmin
BMRT Ministr Ishkov
BMRT Moskovskaya Olimpiada
BMRT Polluks
BMRT XX Syedz VLKSM
BMRT XXW Syedz KPSS
BMRT MY SOlyutorskiy
BMRT Altair
15 Ostrov Sakalin, JSC BATM Aniva
BATM Ostrov Sakalin
16 Ozernovsky FCP # 55, JSC RTM Geroi Damanskogo
) BATM Pilenga
17 Pilenga, JSC N
BATM t At Sy3l nH
18 | PilengMSCo., Ltd - -
19 | PoseydonCo., Ltd. SRTM MY SKurbatova
FT MY SDatta
20 Paronay LLC RTMKS Vasiliy Kalenov
FV Ostrov Iturup
STR Sdanka
BVIRT Bukhta Preobrazheniya
o1 Preopramensleya Basa of BMRT General Troshev
Trawling Fleet (PBTF), PISC RKTS Kagitan Demidyuk
RKIS Kaptan Kdesnikov
STR Kapitan Vitaliy Kononets
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BMRT Kdkand
. BMRT Madimir Starhinsky
22 | Rdz LLC BMRT Kapitan Kayzer
RTM MYSDokuchaeva
. RTM MYSLevenorna
23 PA S&halinrybaksoyuz, LLC pr— MYSMenshikova
RTM lolanta
RTM MYSLovtsova
24 | S&halin LeashgFlot,J& S MYSMuravjeva
RTM - YSKruzenshterna
BMRT Admiral Kolchak
25 | Sofco Ca, Ltd
RTM SergeyBochkarev
26 | Sovgavanryba Ca, Ltd. BMRT Ivan Kalinin
RTM Sea Hunter
27 Tikhrybcom Ca, Ltd.
Y RTM Morskoy Vak
BVIRT VasilyevskiyOstrov
28 Tralflot, JSC
MRKT Petr 1
29 Tranit Co., Ltd BMRT Dersu Uzala
RKIS Kaptan Oleynichuk
Pioner Nikolaeva
30 TURNF, JSC BMRT -
BMRT Vladivostok
BMRT Porfiriy Chanchibadze
BMRT Bazhenovsk
Geroi Shironints
31 | Vostokrybprom Ca, Ltd. BMRT y
BMRT Novouralsk
BMRT Pavel Parin

Source: MSC website

Association membership currently (i.eldéte 2017) accounts for 80% of the totlocationfor pollock

in the Sea of Okhotsk (773 395 t out of a total Sea of OkHoAglof 966 700 t in 2017) and 74% of

the total allocationfor pollock in the whole Russian Far East (@A share is 1 358 758 t out of a total
TAC for the Russian Far East of 1 837 (2Uable3 showsthe breakdown by areajThe industrial

trawl fishery @ A y R dza defided-heré asbéing on a large scale with full utilization of the raw
material inclusive of direct human consumption) for pollock in the Sea of Okhotsk is carried out by a
reasonably stable number of vessels of large and medium tonnage, most of which¢@@y2@ars

old. They catch the fish, process it on board into frozen whole and gutted prgaustin some cases
fillets (an annually increasing percentage m®re vessels instalfilleting lines or are replaced)
rendering the noredible bycatch and fish peessing waste into meal and o8Bome vessels also
produce canned fish and unfinished medical fishinit,all vesslsstore the production on board until

the vessel docks or the material can be transshipped at sea to reefer vessels and brought ashore. At
sea frozernwhole or guttedproduct is also reprocessed by onshore processsome external to
Russiabut such product falls under traceability audits so is not dealt with further here.
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Table3. Walleye (Russiamollock TAC irthe Sea of Okhotsk, and P@#ocationsand company
shares forthe 2017season

Area Allocation/TAC (t) | PCAallocation/quota (t) PCA share
Northern Sea of Okhotsk Subzoi 348 000 302 653 87%
West Kamchatka Subzone 348 000 277 12 80%
KamchatkaKuril SIbzone 270 700 193 590 72%
Sea of Okhotsk total 966 700 773 395 80%
Russian Far East total 1837 020 1 358 758 74%

3.4.3 History of the Fishenand the Current Fleet

The pollock fishery in the Sea of Okhotsk has existed for some 55a@hrsatches haveuttuated
considerabhyover the yeargFigure3).
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Figure 3. Sea of Okhotsk gllock catches by subzonsince 1962 with the 2017 catch record
incomplete becausé&eason A onlywascomplete at the time of the site visitNorth Sea of Okhotsk,
red (61.05.1); West Kamchatka, green (61.05.2); Kamcheitkail, blue (61.05.4); high seas, purple
(61.52), which is not part of the Uo€ after Varkentinand Ilyin (2017)the sum of SOO subzone
catches isshownmore clearlyin

Figure4 below.

Starting in about 1962he fisherydeveloped rapidly and, within a decade, annually exceeded one
million metric tonnegmt). Initially, the main fishing grounds werdf evestern Kamchatka, and fish

were caught by both local and Japanese fishers. The annual catch in 1974/75 reached almost 1.3
million tonnes, but it then decreased in accord with a rigidly applied quota syateltihe introduction

of a 200mile economic zoe. In 1984, the pollock fishery in the northeastern Sea of Okhotsk started

to develop. Total annual catches in the Sea of Okhotsk varied between 450 000 and 950 000 t, but
with a foreign fishery starting up in the central area in 199Kkoinexceeded oa million tonnes

again However, in 1992/93, the Russian fishery was restralmachusepart of the recommended

TAC was reserved for foreign fleets. That unregulated foreign fishery (including fleets from Poland,
China, the Republic of Korea and Japandhan central area was stopped in 1995 after bilateral
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agreements between Russia and the other countries were entered into in exchange for other pollock
guota allocations within the Russian economic z@redeyev and Wespestad 2000yerall, however,

as a onsequence of the extensive fleet deployments in the northern Sea of Okhotsk, annual catches
burgeoned to 1.61.7 million tonnes, and peaked at 2.0 million tonnes in 1996. Then, however, the
annual catch there started to decline, and by 2002, had droppgdsdme twethirds, a level
maintained for several years before rising again modestly to the present level of just less than one
million tonnes.

The industrial fishery for pollock in the SOO (wheagain,the term industrial fishery is here
interpreted asbeing a largescale, total utilization of raw material inclusive of direct human
consumption fishery rather than one that reduces all material to meal and/or oil) is carried out by
vessels ofmainly large or medium tonnage operating midwater otter trawloff the seabed The
number of vessels harvestirige resourcehas not changed substantially over the jrertification

and certification periods, although there has been some rationalization of companiesoarelolder
vessels have been replaced by fewegre-efficient newervessels Mostof the fishingfleet consists

of trawlerscapable of operating far fromapt for several monthsAll the UoC fleet arfreezers that
canprocess fish into frozen whole and gutted product, and some process the bycatcivaate
material into fishmeal and oihut alltransship the product under rigorous inspection imaefers or
mothershipsthat bring the product into portor land the fish into Russian ports themselvEse FFA
(Federal Fisheries Agentrsgcksall vesseactivity and the Coastguard, the Federal Security Service or
FSB, is present for all transshipmeatsl landingsSome of the large vessels also fillet the catch at
sea with further expansion of this capability aimed for the domestic market during Z8fihachenko
2018 note that the Russian Fishery Company referred to in that article is a management company
that oversees several of the PCA fishing companies listédhte2). The much soughafter pollock
roeis also produced at certain times of the year

3.4.4 Management of the Fishery

This subject is covered comprehensively under 3.7 betoainly referringto the responsibilities of

the various agencies mandated to carry out different aspects of manageimanior the purpose of
completeness within this overview aief resume of the system iggsented hereThe management
system for the Russian (walleye) pollock fishery is virtually unchanged from what it was during the
pre-assessmenand subsequently theriginal MSCcertificationevaluation(Intertek 2013) Licensing,

control and inspection of all product is under the jurisdiction of the FFA (Federal Fisheries Agency of
the Russian Ministry of Agriculture, which trains and contracts scientific and techraffalestd the

FSB (the Coastguard, which trains and employs military personnel for the purpose of fisheries control
and surveillance), each with their own inspection capability and direction, with independent scientific
observations of fishing activities ltated under the direction of TINRO, Vladivostok, and implemented
OKNRdzZAK AdGa 26y FYR aA&a0SN) 6Sd3d YI YOKIF GbLwhoU
There isnow also an active Observer Working Grougonsisting ofscientists, administrafrs,
educationistsand stakeholders, including representatives independent of the fislggrating under

the direction of TINRGOn the RFEwith a view to increasing theepresenativity, capacity and
penetration of the scientific observer systemvolved in the fishery The data thee scientific
observerscollect underpin the crucial stock informatiarsed in the formal assessmerms well, in

2017, as contributing data of ecosystem (mainly seabirds and marine mammals, including ETP species)
relevance The data they contribute, however, are additional to those collected by the compliance
inspectors in the Coastguard

Themodus operandfor determining the annual level of TAC is the same as determined during the
assessmenthat led to first certification dthe fishery with all catch and effort and scientific survey

data being made available and subjected to rigorous scientific analysis by KamchatNIRO and TINRO
before the output is evaluated under the auspices of VNIRO in Moscow (VNIRO takes the ldéad on th
overview analysis for all Russian fisheries). The advice and input of academics and experts on many
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scientific disciplines other than direct fisheries science, particularly of ecosystem components, is
solicited in that overarching evaluation, which émducted annually before the TAC is announced.

3.5 Principle One: Target Species Background
3.5.1 StockStatus

Intertek (2013) used the 2010 assessment of SOO pollock stock in itc@iication evaluation
Stock assessments have been conducted by officialsnati&NIRO every year since then. The 2017
assessment used to determine stock status in this MSC assessment (Varkentin and llyiva2QEr)

of the 2018 TAGetting process.

As stated ir3.4.3above, the fishergommencedn the early 1960s in the KaimatkacKuril subzone
where it was mainly prosecuted until the early 198Bg(re3 and

Figure4). Then, dung the 1990s, fishing in theorthern Sea of Okhotsk and Wesarchatka
subzones dominated the annual catch, which peakedlatost 2.2 million tonnesn 1997 before

declining Since 2002he catch has been relatively evenly distributed among the three subzamels
since 2010 has been relatively stable, randiatyveen 1 and 1.2 million tonnes
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Figure4. Overall rend inthe SOOpollock catch (000s t§, data provided by TINRO

Fishing morttity of fully recruited individuals (age€X2) has closely followed the trend in the catch
(Figureb). Prior to the 1990¢he meanrate rarely exceededlw (0.31) and fluctuated aroundrk=
Fusy= 0.24. With thesubsequenincrease in catchhowever,fishing mortality increasedramatically

in the late 1998, risingabove kv but subsequently declingto below Fr It rose again durinthe
period 200€2013, in 2009 exceeding; but subsequently declined to well belowd Fishing
mortality has increased in recent yeabsit the mean rates still belowFrr Fo16= 0.22.

Spawning stock biomass (SSB) was estimated to have been haldi@.B33 million tonnes) during
the 1960s and stedly rose to above #(5.089 million tonnes) by the mitl980s, where it remained
until the late 1990s, when it declingd below B (Figure6). From2001, in response to the lowering
of fishing mortality, SSB increased steadily to aboaweyB2009. Then it declined umtil 2014, since
when it has been increasing again. SummaBIgB has been abovexBnd therefore Bwm with 95%
probability since 20095SEi16= 5.991 million tonnes.
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Figure5. Trend inSOQpollock fully recruited (ages @L2) fishing mortality since 1963; blue line
median F; red lineRv; dashed lineskr dotted line, 95% CI around estimated Efter Varkentin
and llyin(2017)
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Figure6. Trend inSOQOpollock spawning stock biomass (SSB) since 1963; bluetimelian SSB;
red line, Bum; dashed line Brg; dotted lines 95% CI around estimated SSBter Varkentin and Ilyin
(2017)

The trend in SSB over the lotegm can be partidy explained by the trend in @ming recruitment
(age 2) to the stockH{gure?). During the 1960snd 1970s,there was a series of poor yealasses
which, combined with high fishing mortalitygsulted inSSBtaying low Recruitment to the stock was
generally strong during the 1980s and was the primary driver of stock growth-clésarstrength
declined during the 1990s but has subsequently increaakidough itdoesexhibit greatvariability.
After strong 2004 and@D5 yearclasses, those of 2098010 were weakAlthoughthe 2012 yeaclass
was also weak, those of 2011 and 2013 evstrongandthose of 2014 and 2015 were of moderate
strength {arkentin and llyir2017).According to Varkentin and Ilyi{2017) the recent increase in
biomass is due to maturation ofi¢ 2011 yeaclass, the size of whickasunderestimated in recent
past assessments.

Page 23 of 240
Acoura Marine Full Assessment Template per MSC V2.0 02/12/2015 A Acourq



Acoura Marine A A‘ O U rO
Public Certification Report

Russia Sea of Okhotsk Pollock

30 +

-2
[an]
1

bhillions _
s

10 -

h
1

() T T T T T 1
1960 1970 1980 1990 2000 2010 2020

Figure?. Trend inSOQOpollock age2 numbers (billions) since 1963; blue linmedian numbers
dotted lines, 95% CI around estimated BEfter Varkentin and Ilyin(2017)

The twoyear stock projections undertakeas part of the 2018 TAgetting process indicate that, given
the TAGo7= 967000 t, there is negligible probability that fishing mortality in 201&:dr will exceed
F.um(Figure8) or that SSBy the start of 2019 (SSB.9 will decline below Bv assuminga total 2018
catch<1.1 million tonnes Over the longer term (to 2026), assumiigilarrecruitment patternsas
over the past 10 years and fishing mortality set according to the harvest control rule GEBER}s
expected to increasmitially and thento stabilize above Bwith >95% probability Figure9). Overall,
the SDOpollock stock is considered to be in a healthy state.

1 -
08 -
0.6 -

04 -

() 1 1 T T 1
0 500 1000 1500 2000 2500

C, 000s

Figure8. The pobability that SOQpollock RoisWill exceed v over a likelyrange of 2018&nnual
catches, given TA&17= 967 kt;after Varkentin and Ilyin(2017)
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Figure9. Trend in ®0pollock SSB durinthe years 201¢2026 assumig similar recruitment
patterns as seeroverthe past 10 years and fishing mortality set as per the HGRg line, median
SSBred ling, Buwm; grey line Brg dotted lines 95% CI around estimated SS8ter Varkentin and
Ilyin (2017)

3.5.2 Reference Points

A number of biomass and fishing mortality reference pointssfRfave been estimated foBOO
pollock. The key ones used in the HCR aggaBd Br the limit and target biomass reference points
respectively, andwand kg the limit and target fishinghortality reference pointsrespectively.

Intertek (2013) reported that target fishing mortality = 0.23) was basedn Caddy (1998), who
used life history characteristics as a guide for optimal harvest rated.fishing mortality (Em= 0.31)
wasbased upon age7;11 fishing mortality at 35% of maximum spawning potentigh§Fconsistent
with the derivation of fishing mortality limit reference points used elsewhere (Quinn and Deriso 1999).
Thebiomass target (k= 5096 million tonneg was basd upon thelongterm (1963;2010) average

of the start-of-year spawning biomass determined by the assessment mééthbughthe intent was

to use Bsyas determined using a stock model with a Ricker spmsicuitment relationship, the
Russian peer reviewrpcess considered that the fit of the relationship was too uncertain to permit
use of a modebased estimate of iy sothe longterm average was used (sé&ertek 2013 forthe

full rationale). The limit biomass (B= 2632 million tonneg was chosensathe lowest value in the
assessment timaeries (Bos, the rationale being that it wasa biomasdevelfrom which recovery

of the stock hd been observed. Tdt limit reference point waspproximatelyhalf (52%) the biomass
target, consistent with théISC guidance on setting afiB

Intertek (2013) stated thatni contrast tothe situation for theWesern Bering Se@dWBSyollock HCR

in which precautionary bufferare built into the reference points, such was not the case with the
biomass reference gints for SOO polloclas of December 2010. TINRO considered that the good
agreement between model results and observations in the Sea of Okhotsk assessment did not warrant
such buffers althoughif this situation were to change, consideration would be gite the use of
precautionary buffers in the@Opollock reference points.

Varkentin and Ilyirf2017) report the reference points used to inform current management decisions
asupdates to those reported imtertek (2013). The target fishing mortality-g-is set equal tosy=

0.24 basedon an equilibrium stock model employing a Ricker stqoicruitment relationship;
notwithstanding this change, the updateékis consistent with the previous target. The limit fishing
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mortality (Fim=0.31) continuego be based onds, The minimum fishing mortality {E 0)to allow
scientific research fishing when the stock is below B also unchanged.

A review of the reference points was conducted in 2012, during which a Rickegratonhktment
relationshipalong with equilibrium yield curves were used to estimaigy= 0.235 and fsy= 5.089

million tonnes (Thompson and Bell 1934, Sissenwine and Shepherd 1987). The parameters of the Ricker model
(h=3.14and 1[32*10%) were estimated in the 2012 stoassessment model, and it used similar

data and model structure as did Varkentin and Ilyin (2014). Given that the estimatg\oid® very

close to the proxy based upon the letegym biomass (5.096 million tonnes), the Russian peer review
agreed to adopthe modeibased estimates of\gvand usyas target reference points (PCA 2018).
These have been used to inform TAC setting since 2014.

In the 2012 review, Bswas estimated based upon 20%akith an adjustment for added precaution,
with the newByum=BooveXp(t x SE)X 3.416 million tonnegVarkentin and Ilyin, 2017$imulation work
conducted in 2014 indicated that thiglue was leading to high sensitivity of the TAC to small
fluctuations in biomass aroundt® sothe limit reference point was restallished at Boss(the
assessed biomass in 20@hich is the lowest since the 1970sith account taken ofincertainty: Bm

= Bosxexp(txSE) =283 million tonnes or 51% of Bsy, this has been used asBsince then. More
recent assessments have confeththat the stock is able to recover from biomass at B Boss
providing evidence that g is an appropriate estinta of the Point of Recruitmentipairment (PRI).

Varkentin and Ilyir{2017)state that the reference points are reviewed about eveiyefyears. The
reference points were reviewed in 2012 and, as noted above, were changed. At the December 2016
of the Pollock Council (se&ection 3.5.5 the reference points werearefullyreviewed again and it

was agreed that they benchanged. Térefore, sincethe report ofIntertek (2013), the target fishing
mortality and biomass reference points have been changed to be basextockmodelderived
estimates of ksyand Busy The basis of the limit reference points is unchangeth that of fishing
mortality still based on the relatively conservativg.fand that of biomass (&) based on Bssas in
Intertek (2013). These reference points and their derivation are consistent with MSC guidance on
reference point determination.

TheSea of Okhotskagllock is not a low trophic lev€l TLspecies. Nmerous studies demonstrate its
trophic status as the dominant pelagic top predator in the Sea of Okhotsk ecosystelrapko 1994,
Sorokin and Sorokin 1999, Aydinad. 2002,Heileman and Belkia010. Pdlock & not in Box CB1 of
CR1.3 and does not meet the criteria of CB2.3.13b. Its mearatageturity is5 yearswith a
generation time of about 10 years (s8e.4 below, with fish as old as age 3@ars having been
observed in the catch.

3.5.3 Harvest Straigy

Intertek (2013) provide a description of theD® mllock harvest strategyhat has been modestly
updated as summarized below. The harvest stratesyy statedbbjectives progress towards which is
controlled by aharvest control rulgfHCR) and thisnplementation of regulations, which are informed

by an annuaktock assessmenWhereast Kl NSad adN» d6S3e Kra oSSy |
management for some time, elements of the strategy were relatively new when it was considered by
Intertek (2013).The HCR was used for the first time in December 2010 as the basis of the 2012 TAC
and had not been tested.lI$o, a new assessment model was used in December 2010 as the basis for
the 2012 TAC. Since then, the overarching objectives have not changed. Rimsifeen enhanced

with a longterm (10 year) projection evaluation in addition to the initially configured shemin (2

year) projection evaluation. Stock assessments have been conducted annually and have evolved to
use new data and modéng techniques
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The suite of regulatory tools has largely remained unchanged shee2013 report, as stated
elsewhere in this report (se@.7), but parts of it are summarized here for the purposes of
completenessThe 2004 Federal Fisheries Act on Fisheaies Conservation of Aquatic Biological
Resources Fisheries Act remains the overarching legislation governing the,fesmgmynder itthe

focus of fisheries is the protection and rational use of aquatic biological resources. Russia has ratified
and is paty to several international conventionsich as the 1992 UN ban on dniét fishing and the

1995 Fishery Code of Conduct, including Article 6, Annex Il of the Fish Stocks Agréaterdei.
(2013)and section 3.7rovide the background on the legislatiogoverning the fishery. Th&AC
planning and approval procedure and related plans of action are defined in FFA Order No. 104 dated
6 February 20158samended). Prior to this, the TAC planning and approval procedure was defined in
FFA Order No. 88 datetD February 2011. Order 104 provides the legislative basis of the harvest
strategy; it sets out the procedure for TAC planning and approval, determines the requirements for
TAC setting, establishes the level of forecast information support, and specifiesevisgon
proceduresfor TACslt also defines the areas of responsibility and aquatic living resources zones
among Russian institutionand itsetsout the mechanism for submission of materials and interaction
with national agencies. These orders provikle legislative basis of the harvest strategy including the
harvest control rule (PCA 2017a)

The elements of the harvest strategseasubjected to an annual mutiage internal and externgleer

review which is summarized Figure46in Section 3.7.8seealsoSection 3.5.h The first stage is the

stock assessment undertaken by scientists at KamchatNIRO with a draft TAC estimated as per the
agreed HCR. During December, this assessment and draft advice iskiiethe Far Eastefollock

| 2dzy OAt 2NBIYAT SR dzy RSNJ ¢LbwhQ& b¢h o6a{ OASYlATAC
year preceding the TAC year under consideration, the assessment and advice are reviewed by the
Scientific Council of eachliisry research institute whose experts participated in the development of

the forecast (for ©0 pollock, this isthe Councils of KamchatNIRO, TINRO and MagadanNIRO).
Following that review, the assessment and advice is provided to the natifrealfederal all-Russia)
research institute (VNIRQ)hose experts examine and check the forecast, ask questions and make
comments to which the forecast developers provide detailed responses. If necessary, amendments
are made to the forecast, the models-ren, and soon. This review takes approximately one month.

As pollock is a priority for the Russian fishing industry, the forecast is again reviewed in early March
by a dedicated working group under VNIRO consisting of the experts from the various institutes. In
mid-April, the draft TAC is considered by the Fighndustry Council under theHA Then, the TAC
proposal is subjected to a mandatory procedure of public hearings, which consider testimony from
scientific agencies management agencies, fishing companieglividuals, NGOs anthe media.

Finally, before the FAissues an order on TAC approval for the upcoming year, all materials justifying
the TAC are subjected to approval by the independent State Environmental Expert Review. During the
site visit, TINRO empkized that once the TAC advice as per the HCR has been reviewed for its
scientific veracity, the draft TAC can only be reduced, perhaps for economic reasons, but not
increased. PCA (2017a) avidrkentin and llyif2017)state that the HCRhasto be revieved at least

every five years and improved as necessarg. fléxtreviewshouldtake place during 2018 as part of

the 2019 TAGetting process.

Intertek (2013) describe the HCR, which was new at the time of first certification but has since been
updated. D summarize, iconsists of determination of the TAC based on the status of fishing mortality
and spawning biomass in relation to limit and target reference points (

Figurel0). It consists of four primary refereagoints, B, Brr Fumand Fr as well as &-which is set

to allow scientific fishing below B (see3.5.4 below. When stock biomass is aboverBishing
mortality is set at f= Fishing mortality is reduced as stock biomass decreases betwgemB Br

but below B, it is set at i The analytical form, by exploitation regime (I, Il or Ill), of the HCR is
therefore
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I: F=RhatB<Bm
I F=(Rr¢R) (B¢Bum) / (Brr¢Buv) + bat Bim< B< B
II: F=FRrat B> Br

The H® works in concert with the results of the annual stock assessment as part of-geanvo
projection process in which the current stock biomass along thi¢tdzLJO2 YAy 3 &SI NR&a ¢! /
LINEP 2SO0 GKS T2t 2¢A YakendirSandKig2017T) lprovidle eStinbitesishard G 1 y OS =
ofe SFNJ 6A2Ylr&aa 4G4 +F3IS F2NI wuamMT® ¢KS wamt ¢!/ KIFR
making process, using the HCR. Updates to this TAC are possible abhddraweadegreviouslybased

on new survey and figy observations considered during the annual assessment.

Advice for the 201 AC is basedn two-year(e.g. 2017 and 201&)yrobalistic projections basedn

the uncertainty ithe O dzZNNB y (i & S IsthikbiyearnBrdbardat agenge 2récruitment(based

on the last 10 years of assessmégrand fishery selectivity at age. This produces a probability
distribution of fishing mortality during and spawning stock biomass at the end of the second year of
the projection period (e.g. 2018), which is therstied against flm and Biw (e.g. sed-igure8 for the
probability that koisis greater than v given TAg:7= 967000t for arange of 2018 TACS). If the joint
probability of fishing mortality and biomass beialgove and below wand Biw, respectivelyis <6%
(onetailed test), then the foecast using the HCR can be adopted. Otherwise, the fishing mortality and
hencethe TAC in the second year of the projection are adjusted down such that the probability that
projected fishing mortality and biomasge below and above lm and B, respectivelyis <6%. This
approach ensures that biomass does not fall below &d fishing mortality does not exceedw

F, l/ron I

Fim -

Figurel0. Harvest ontrol rule for the SO0 pollock fishen(reference pointsare described in
Section 3.5.2 above after Varkentin and Ilyin(2017)

Sharov (2016) describes in detail how the HCR takes account of the uncertainties @QGpeliBck
stock.lIt allows for the ronly when biomass is at or abovesBnd reduces fishing mortality to near
zero when biomass declines fromrB> B.m, allowingfor precautionary reduction in fishing mortality
FGONROGdzl I 6fS G2 GKS KSAIKGSYSR NI hitribgtdble ON2 & & A Y -
uncertainty in understanding pollock stock dynamics. The 5% criterion is considebedh strong
precautionary feature of the HCR in ensuring that biomass does not fall beipan# is kept above
Brrwith a high degree of certainty.o estimate uncertainty in the stock numbers at age inputs of the
TAC projections, neparametric bootstrap sampling ahe assessmenrtodelderived residuals
associated with the catch at age and stock abundance indices (e.g. CPUE and survey insicks) is u
repeated assessment model runs (>100) to estimabendanceuncertainty in @ch year of the
assessment timseries, including the most recent. Parametric bootstrapping of the l&ttarent age

3+ numbers at agedlong with sampling of age i2crutment based onthe 10 years prior to the
projection period andhe fishery selectivity at ageoefficientsis undertaken in repeated projection
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runs (>100) to characterize the uncertainty in the projections. Greater assessment uncertainty
translates into geater uncertainty in the projection inputsvhich has the effect of making the slope

of the risk curve Kigure8) more gradual. This would trigger the 5% criterion of B.m at a lower

NI} y3IS 27F (K SFACInSHS andriRergieSter iiibeitainty in the assessment translates to
lower advised TACs. As and when the uncertainty in the assessment inputs hhegepdated
estimates of uncertainty are incorporated into the HCR hedce theTAC advice.

Intertek (2013) noted that as the HCR was introduced in 2010 (for the 2012 fishing season), evidence
was lacking that it was working and achieving its objectives. Since then, the HCR has been used to
provide TAC advice fdine years 20122017and at the time ofwriting a2018TACQunder review.The

results of the most recent stock assessméviarkentin and Ilyire017) indicate that fully recruited
fishing mortality (F) was above targetE fusy until 2013 and was reduced to below target by 2014
(Figurell). Since then, the fishing mortality has been maintained at or belawyfhe HCR. In 2009,

SSB was just aboves&nd thereafterit increasedsignificantly until 2012after which it decreased
towards Br Since 208, SSB has been increasagpin The twoeyear projections undertaken as per

the HCR indicate that there is negligible risk of fishing mortakteeding v and SSB falling below

Buv during the projection period at TA&,= 967 00Q and a 2018 TAC at below current levels (see
section3.5.1).
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Figurell Trend of ®0pollock fishing mortality (F) and spawning stock biomass (SSBiamil
tonnes duringthe period 200%2020;after Varkentin and Ilyin(2017)

In 2014, to onfirm the longterm behaviar of the HCR, Xgear projections were added to the annual

TAC advisory procesgdrkentin and IlyirR017). In these, the twigear Monte Carlo simulations to
evaluate the probability of F and SSB being within management taaigettimits were extended for

10 years. These projections rely on the same stock conditions and uncertainties used in tHershort
projections and indicate that as long as the HCR is observed, there is 95% probability that SSB will be
maintained above bitn B.wand Brin the longterm (seesection3.5.1).

Both short and longterm projections are considered tests of the H@Rt show its robust
performance under the assessed stock conditions and uncertainties. To @édpp8ock biomass has

not fallen below Brsince implementation of the HCR. During the site visit, it was queried whether or
not the HCR had been tested assuming a depleted stock in order to judge stock recovery times from
below Brto Brr It wasstatedthat this had not yet been undtken, but if the 1Gyear projections
were toindicatethat the HCR was not sufficiently precautionary, it would be updated. Evidence of
such amanagement response is available for ttest Kamchatka Shelf Greenlandlibut stock
which uses a HCR similar that of SOQpollock. For that stock,tiwas recently determined that
although fishing mortality was at 4/ SSB was declinings a consequence diighly variable
recruitment (TINRO 2017a). Therefore, the HCR was deemed not suitably precautiongeguenig
change. A simulation study was undertakibat tested the robustness of the HCR to a number of
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uncertainties, particularly that in recruitment. Based upon this, the HCR was changed from a linear to
alogistic F/SSB relationship, the lattaingconsideredhighlyprecautionary Figurel2). This also had

the effect of reducing variability inhe longterm catch. The modified HCR was adopted and
implemented to set the 2018 TAGr that stock

0.154

0.104

0.004

0 100 200 300

SSB, ThiC. T

Figurel2. HCRoptions for the West Kamchatka Shelf Greenlamdlibut stock;the solid line (1)is

the optimal HCR taking account of uncertainty in recruitment based upon Beverton and Holt
dynamics;lines (2) and (3xeflect boundaries of HCR&ssuming constant recruitment rangingom
40to 70 milion individuals; dotted line (4)s the status quoHCRthe line with numbers is thestock
status based on most recent assessment with years as 2@fter TINRO (2017a)

Intertek (2013) describe theegulatory toolsfor implementation of the HCR, the highlights of which
are provided here. The primary tool is the annual TAC, wikibhsed on shorterm projections of
assessed current stock conditions. These are first allocated, in a tiered pracessotis sectors (see
section 3.7.2), of which the industrial fishery sector is just one.

Since 2000, the TA&location process for the industrial sector has undergone considerable change
with evolution from a competitive tothe current quasiproperty-rights fishery. This has been
paralleled by regulatory and enforcement reforms that have led to both better catch monitoring and
fleet management. For instance, an effective system of sanctions of fishery regulatory violations has
been put in place whicimclude criminal responsibility of captains, vessel confiscation and irrevocable
forfeiture of company quota (se®ection 3.7)The overall TAC is divided by seasethsubzone, which

in the case of GO mllock areNorthern Sea of Okhotsk, West Kamchatkad akamchatkeKuril
Althoughthe specific dates of the seasons vary by subzone and are stated in the fishery regulations,
they are generally Januag#pril (season A) and OctolagFecember (season B). A fishing company can
catch 100% of its quota during seasA. If it fails to do this and catches, say, 80% during seasibn A
has theopportunity to catch the remaining 20% of its company quota in season B.

The subzone allocatiorisve tosum to the overall TAO éble4, but see PCA allocations specifically
in Table3). The subzone allocations are not hard limits but rather guidelines to distribute fishing effort
across he distributional range of the gdlock stock, which is aimportant consideration given its
metapopulation structure (see8.5.4 below. Catches in the northern part of the West Kamchatka
subzone tend to be dominated by juvenilétnce snce 200910 limit the catch of juvenile pollock,
vessels can move fregbetween the subzones, searching for pollock concentrations, to optimize the
size distribution for particular product types. This is indicated in rélative catch in the West
Kamchatka and Kamchatk&uril subzones, which has varied considerably around #ilkcations.

The allocation of the TAC among these subzones used to be based upon historicabatttice
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HAMNE ¢Lbwh KI & |f&az2 S mesttibeyh§its suiviySto defenibgh€tier RA & i NA
a change in allocations is needed. Dutting site visit, TINRO indicated thab far, this has not been
the case.

Table4. SOOpollock subzone allocations and catch; daaéter Varkentin and 1lyin(2017)

North Sea of Okhotsk West Kamchatka Kamchatka-Kuril Stock

Year Allocation Catch % Allocation  Catch % Allocation Catch % TAC Catch %

2008 204 201 98.7% 308 297 96.5% 146 143 98.1% 658 642 97.5%
2009 290 286 98.8% 311 292 93.9% 220 216 98.3% 821 795 96.8%
2010 390 386 99.0% 366 114 31.1% 254 490 192.9% 1010 990 98.0%
2011 335 328 98.0% 328 168 51.2% 257 404 157.3% 920 901 97.9%
2012 314 307 97.9% 307 231 75.3% 241 306 126.8% 862 844 97.9%
2013 302 301 99.8% 302 363 120.3% 237 168 70.9% 840 832 99.0%
2014 296 295 99.7% 296 387 131.0% 230 134 58.1% 821 815 99.3%
2015 325 322 98.9% 325 470 144.5% 253 91 35.8% 904 883 97.6%
2016 348 346 99.5% 348 159 45.6% 271 437 161.6% 967 943 97.5%
2017 348 336 96.6% 348 228 65.5% 271 297 109.6% 967 861 89.1%

Discarding opollock ofcommercial siz¢>35 cm) is illegand there are regulations to minimize the

capture of juvenile (<35 cm) pollodgear regulations for pollock permit only midter trawling with

a cocend mesh of 100nm. In 2001, a regulation wastiaduced requiring large squaimesh panels

between the bog of the trawl and the codend. Prior to 2001, the weight®® cm pollock was limited

to a maximum of 8% of the total catch by haul. Since 2001, this regulation has been changed so that

the numbers, nothe weight, of<35 cm pollock caught is limited toraaximum of 20% of the total

catch by haul (except in the West Sakhalin subzone, where the maximum percentage is maintained at

8%). Associated with thiregulation is anoveon rule that stipulates that when the maximum
percentage of juvenile pollock infeul is exceeded, the captain must change®h8 4 a St Q& 2 O {
atleast5/ I dzi A OFf YAt S& FTNRY Fyeée LINBOA2dza (NI gf Ay3a f2
logbook and report such information to the FFA. Since 2006, the overall pagedny humbers of

<35 cmpollockin the total annual catch has averaged 17.2%.

Closed seasons are imposed during the spawning sefmoWest Kamchatka/Kuribnce spawning
starts but no later than 1 Aptib 1 Novembey for the Northern Sea of Okhotslonce spawning starts

but no later than 10April to 15 October The overall effect of these management tools and
enforcement efforts has been the limitation of illegal fishing with its consequent overfishing of TACs,
primarily since 2007/2008, such that th@reported catch of pollock in recent years is reported to be
negligible or at least greatly reducedtertek 2013).

It is of interest too to note thdinkage between the various components of the harvest strategy
comparison othe scientific advicebasedon 2year projections), TAC and reported catch (total and
subzone) is provided ihable5. Since 2012, TACs have been set according to the scientific advice and
catch has been at or below the TARcept pertaps for 2015.

Table5. Comparison of scientific advice (based upoty@ar projections), TAC and reported catch;
data provided by PCA and in Varkentin and Ilyin (2014, 2015, 2016, 2017)
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Year 2-year TAC Catch %
Projection

2012 862 862 844 97.9%
2013 840 840 832 99.0%
2014 821 821 815 99.3%
2015 789 904 883 97.6%
2016 967 967 943 97.5%
2017 1084 967 861* 89.1%
2018 1078 967

* Catch in Season A

The initially projected 2015 TAC fromet2013 assessment was 789 000 t. At that time, there was
uncertainty in the size of the 2011 year class and stock indices based upon the biostatistical method
indicated declining biomass. However, data from TINRO surveys in 2014 and 2015 indicated that
biomass had been underestimated, so the 2015 TAC was increased to 904 000 t. fyeartwo
projection for 2017 (Varkentin and Ilyin 2016) as per the HCR indicated that 1.084 million tonnes could
be taken. Further, the projected catch for 2018 from the latessessment could be 1.078 million
tonnes. In both cases, during the annual deliberations of the Fishing Industry Council, the industry
decided to maintain the TAC at the 2016 level (i.e. 967 000 t) because of the then pollock product
prices in the world mkets (PCA 2018). The components of the harvest strategy are therefore working
effectively together.

3.5.4 InformationandMonitoring

In terms ofstock gructure anddistribution, Intertek (2013)provide a comprehensivéescrption of
historical research anthe then-current understanding of SOO pollock stock structare] itprovides
the basis of the boundaries of the subzone and other ast#isused in managemenSome of the
information is also provided as relevant elsewhere in this report, but for conmeait the reader
and o summarize, the stock isonsidered toconsistof a singlelarge population with a complex
organizational structure rather than a collection of small isolated ofleste are several cengs of
spawningand hence concentrations opawning fish in the Sea of Okhotske most importanbeing
located on the West Kamchatka Shelf, in the northern part of the Sea and in Shelikhov Bay (
Figureld).
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Figurel3. Main locations during the life history of SOO pollock: 1, spawning; 2, overwintering
concentrations; 3, feeding range; 4, spawning migrations; 5, feeding migrations; after Intertek
(2013)

Spawning takes place ovélte shelf andn shallow areas at depths rangimgm 50 to 20@250 m.

There are alsomsaller concentration®f spawnersn waters northwest and southwest of lona Island

and near the eastern coast of Sakhalin. Overwintering areas are associated with these spawnjng areas
but the groups seemingly mduring the feeding periodf the speciesGenetic studies on@Opollock

have been performed since 2010 with the first results published in 2012 (PCA 2018). In 2017, a team
of KamchatNIRO scientists presented their latest findings at a conference in Zvdr{igavenkoet

al. 2017) and theyconfirm the current view of @Opollockstock structureAfull scientificarticle with

the results of multiyear research on pollock stock structuie planned for publication by
KamchatNIR@oon Spawning generallfakes placein a counterclockwisedirection around the Sea

of Okhotsk, and this trend largely governs the seasonal progression of the fiEigrel4).

January February March April May June July

Figureld. Spawning periods of SO pollock: 1, Southwest and West Kamchatka; 2, Northwest
YIEYOKIFG1FT o3X { KSf A1 K2 OcKashewafoskiy area] 6SNohBa@tBakkanh I K G T
dark rectangles indicate the man spawning period; after Intertek (2013)

Spawning is on the West iKkahatka shelf from January to June, with a peak during March/April.
starts later in Shelikhov Bay, then extends out to the northwestern part of the Sea of Okhotsk. Peak
spawning time in each of the neighbouring spawning areas generally differs by 2¢®wteeks.

Latest spawning each year is on the Eastern Sakhalin shelf with a peak during May, rarely extending
into early June.

Varkentin and Ilyin (2017) emphasize that meteorological and ice conditions in the Sea of @kiotsk

key roles in determiningspatial and vertical distribution of pollock, the formation of fishable
concentrations, spawning behaviour apdrly development. Threfore, as part of the annual stock
FaaSaayYSyid LINRPOS&aas RSAONARLIIAZ2Yy A 2 Fpravidesalgngl 2 F h
with information onthe spatial progression of the fishery duriegchseason and the associated
changes in the adeize composition of the catch and spawning stage. Since about 2000, there has
been a declining trend in ice coverage of tlea 8f Okhotsk durinthe months JanuaigMarch (

Figurel5). Longterm trends in seaurfacetemperature (SST) are less evident. During the site visit,
TINRO scientisteported that there have been spatiathough not necessarily vertical, changes in
pollock distribution linked to these ocean climate eventsatTivas the motivation behind the
development of a commercial trawl catch rate (CPUE) standardization including ice cover and other
environmental factorsgeeSection 3.5.h
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Stock productivityis evaluated robustly using an array of information and indi€easw! survey and
scientific observer monitoring provide the information used to provide estimates of growth, maturity
and natural mortality (M). InterteK2013) noted that annual estimates of weight at age are not
available to the stock assessment, so the assessment model usestarongverage weight at age

to compute spawning biomass, rather than annual estimates. During the site visit, it was cthetied

the real issue was the lack of reliable-ssa weighing equipment to determine weiglgngth
relationships, meaning that annual weights at age are not available in all years. Therefore, as
necessary, average lengtheight relationships are used to eert length to weight at age. Intertek
(2013) describe lonterm variation in fish growth, showing both increases and decreases on a decadal
scale with no longerm trend, either increasing or decreasing, apparent.
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Figurel5. Trend in annual percentage ice cover in the Sea of Okhotsk dutiegnonthsJanuary
March; after Varkentin and Ilyin(2017)

Intertek (2013) state that prior to 1996, agleterminationof fish was undertaken through the reading

of scales but that betwe=n 1996 and 2003, a transitionvas madeto age determination through
otoliths by readingboth scales and otolithfor a number of years and comparing the resufénce
2004, only otolith reading has been undertaken. Comparative studies conducted duwgitrgrisition
period indicated that there were no differences in age determined from scales and otoliths up to at
least ageb. Varkentin and Ilyii2016) state thafor age datasince 1996, separate agength keys e

used for each yeabut for the yearsprior to 1996, an average key basedthe period 19982016 &

used. During the site visit, it was clarified that in fact ancéyegth key$ used separately for all years.

There has been no change to the average age0% maturity (5vear9 sincethe report of Intertek
(2013). As with weights at age, yean-year variation in maturity at age does not appear tmio¢able.

Agespecific natural mortality (M) is estimated as describediritgrtek (2013) andvarkentin and llyin
(2017). Annual estimates tife gonad index (WGSI) for female maturity state 1V dutieg/ears1 996

to presentare averaged and used to estimate a ldegm M by the method of Gunderson and Dygert
(1988). This is taken to represdviton the most abundant ages in the catcli§§ears). The method
of Blinov (1977) is used to obtain M for all ages. Natural mortality on age 5+ individuals framges
0.18t0 0.29, averaging 0.21. Thadong with the 50% agat maturity implies a generation time (TGEN)
of 5 + 1/0.21 = 9.8 yearBuringthe site visit, TINRO scientistatedthat, based on historical studies,
sealions aravell known to feed on pllock and represent an important source of natural mortality
the input of Korne\et al. (2017) is the most recent source of information on subject
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Sources of recruitment variation have been the subject of research over the years, with both Beverton

and Holt and Ricker stogftecruitment relationships employed in assessment modeld/drkentin

and llyin(2014), a stoakrecruitment relationsip was attemptedhat included age pollock numbers

F&a + FdzyOGAz2y 2F {{.3 YSIYy lLyydzZadf 22fFQa ydzyo SN
zooplankton weight. Tdt relationship explained 74% of the variability in recruitment, compavét

about 7% usinghe Beverton and Holt and Ricker models. Howevee, riationship has not been

pursued since 201Becausat resulted inunderestimates of projected stock biomagxiring the site

visit, TINRO scientiststated a general understanding that nrvironment and specifically large
zooplankton influence pllock recruitmentbut there has not beemarecent formal analysis of this.

Fleet omposition andfishery removals together comprise crucial information underpinning the
assessment process, ahttertek (2013)provide acomprehensive desgiion of the types of vessel

the operation ofthe fishery and its monitoring. Supplementary and updated information is also
provided elsewhere in this reporainly in Sections 3.4 and 337but it is necessaryo provide a
summary of thepresentmonitoring efforthere, for purposes of completeness

Scientific observers (managed by TINRO) are deglty the catcher and catcheprocessor vessels

to collect information on the composition of the catch, includifigcards of directed species and
bycatch species. According to Russian Law, a vessel is only obliged, not required, to carry a scientific
observer ad therehas beercreditablewillingness to take observers on boall vessels in the UoC

fleet. The obsarers record information on length compasih of catch by species, weigfength

data, gut contents, sex and maturity stages of pollock and other relevant observations. Each research
institute receives funding for observer coverage from the Federal Figkgggcy. Once the budget is
received, deployments are made according to an annual plan by each science institute. The annual
progression of the fishery is important to understand when considettiegallocation ofobserver
coverageThe fishery is highhatgeted with the majority (~95%) of the catch bepglock (Smirnov

et al. 2014) The annual cycle of the fishery is relatively consistentiargbverned by the time of
appearance of commercial aggregations in each particular fishing subzone. Majokpgfiregations
appear in the Kamchatk#&uril subzone during Januaagpd earlyFebruary wha the main fleet is first
deployedthere; thus, most observers are initially deployedtward vessels engaged in fishing in this
limited area.Then, starting in théatter half of February and in March, the fleets move to northern
areas(West Kamchatka and the area near the mouth of Shelikhoy 8#tye scientific obsevers
monitor the fishery in thee areas. The target pollock fishery in the Kamchatka subzonenstieel

until 31 March and thereafter the fleet moves to the Nagth Sea of Okhisk subzone during the first
10daysof April where one of the largest pollock spawning grounds is found and, accordingly, scientific
observers monitor the fisherthere. Thus biological and catch data are collected throughout the
entire fishing season in the areas of the densest-gpawning pollock aggregations agdeatest

fishing activity.Good coverage of fishing activities can be achieved using a limited number of
obseners, given that many vessels operate in close proximity to each other on these aggregations
Since 2007, the number of observers engaged in the fishery by TINRO, KamchatNIR2anMi&a

and VNIRO has rangéom 10to 21 (Table6).

Table6. Number of scientific observers engaged in SOO pollock fishery monitoring by Russian
research institutes; data from PCA
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TINRO KamchatNIRO MagadanNIRO  VNIRO Total
2007 14 3 2 2 21
2008 7 3 2 3 15
2009 3 3 2 2 10
2010 7 3 2 2 14
2011 8 3 3 1 15
2012 6 3 2 1 12
2013 5 3 3 2 13
2014 5 3 3 3 14
2015* 4 5 2 1 12
2016 8 4 2 0 14
2017 12 5 1 0 18

* |n 2015, 3 extra observers from KamchatNIRO and the Pacific Institute ofaPbepgRussian Academy of Science, monitored the fishery
and collected information on seabirds and marine mammatdigh and interactions with the fishery. In 2016, the 8 TINRO observers, and
in 2017 the 12 TINRO observers and one of the observers fromH&NIRO also made dedicated seabird and marine mammal observations
during their directed pollock trawling observation trips. Finally, during the whole period covered here, KamchatNIRO lalgeddep
observers annually to the Danish seine fishery for palland to the herring fishery in which pollock can be taken as@atoh (neither of
these being part of the UoC fishery), but those observers are not reflected in the third column here.

In 2017, thetotal number of observers increased to 18 and the R@fmitted to supporting
increasing this to Z4n 2018 (PCA 2017t8mirnowet al.(2014) notethat althoughthe Russian system

of catch monitoring does not havargenumbers of observers, the quality of the scientific information
being collecteds high observers are devoted solely to scientific observation and are often highly
skilled scientists.They also collect much information beyond merely catch data and length
measurementsTable7).

Table7. Summary of 1992017 (2017, season A onlgpserver data collectedluring pollock
harvesting on midwater trawl and Danish seine fisheries in the Sea of Okhotsk

Number of Length Complete . Samples for
. : . Secial Samples for
Year | operations | measures | biological ) age )
. analysis L fecundity
(tows) analysis determination
Northern Sea of Okhotsk subzone

1996 82 23579 27 24 0
1997 38 9783 604 17 4
1998

1999 19 34 34 34
2000 93 24435 1578 548 20
2001 169 3604 1262 700 28
2002 44 8795 226 118 0
2003 64 5438 464 12 464 100
2004 140 16569 1243 1239 101
2005 86 7504 932 651 43
2006 42 6703 274 0 42
2007 16 2674 200 200 0
2008 78 6451 2148 350 0
2009 126 13292 825 3602 543 71
2010 77 14093 1095 5414 1048 25
2011 70 10847 1100 5870 1095 45
2012 29 7833 575 1 573 0
2013 102 18147 1350 4071 1345 77
2014 95 16343 1570 1879 1309 0
2015 135 15256 1400 6070 1000 50

2 Commitment met: 23 observers froall organisations operated in Season A of 2018, 21 on midwater
trawlers and 2 on Danish seiners.
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2016 119 15685 1530 1526 0
2017 89 17537 1390 0
Total 1713 244568 19827 26919 12784 640
Westem Kamchatka subzone
1996 299 53054 3872 528 89
1997 440 100310 8482 1 972 191
1998 359 62268 4561 1263 213
1999 195 20856 549 31 390 148
2000 195 47443 3412 4 1629 228
2001 96 5625 2286 1772 128
2002 29 7988 474 0 25
2003 28 2824 657 90 300 41
2004 93 14178 757 209 744 17
2005 99 9239 978 627 60
2006 63 8411 401 248 44
2007 32 3797 350 347 0
2008 131 16944 1235 520 94
2009 68 6892 650 1200 439 36
2010 27 5115 749 3300 749 11
2011 14 1622 305 569 299 10
2012 4 307 50 4 50 0
2013 74 14131 1765 6081 1755 67
2014 205 34489 2573 5031 2223 0
2015 248 22612 3135 9865 2279 145
2016 49 7385 859 37 219 0
2017 83 8416 519 30 0
Total 2831 453906 38619 26452 17353 1547
KamchatkaKuril subzone

1996 72 12336 884 738 21

1997 107 17204 1949 154 27

1998 29 7971 632 294 2

1999 58 9611 902 848 120

2000 111 25504 1243 776 58

2001 133 10690 1693 384 40

2002 611 22540 894 746 444 29

2003 241 11596 1191 363 1156 181
2004 133 16952 1338 381 962 65

2005 93 8597 740 353 7

2006 44 8370 300 286 1

2007 138 7352 507 100 0

2008 362 43946 4412 6 1363 112

2009 238 20783 2145 5701 1238 44

2010 273 44354 3146 7386 3137 67

2011 316 54488 4728 23365 4661 114

2012 98 17458 1326 1319 0

2013 52 13506 1135 2161 1047 72

2014 95 19397 948 1247 460 0

2015 46 12861 592 605 496 0

2016 201 25641 1577 1566 0

2017 139 31653 1610 0

Total 3590 442810 33892 41961 21782 960

As part of efforts to improve sampling efficien&mirnovet al. (2017) undertook an analysis of the
spatial extent of observer coverage to confirm that deployments comprehensively sampled the main
areas of the fishery throughout the fishing season. @halysisndicated that observers covered the
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Figurel6). Spatialcoverage was consideralbgtter in 2017than in2016, being 74% in the Noeim
SO0 subzone (23% in 2016), 86% in the West Kamchatka subzone (31% in 2016) and 93% in the
KamchatkaKuril subzone90% in 2016).

Much of the scientific observer coverage has focused on the midwater trawlers (the UoC fleet) which
dominate the fishery (se@able16 in Section 3.7.3). In summary, from 2006 to 2017, observer
covaage of the number of hauls in the fishemas up to 6.1%The analysis of Smirneval. (2014) of
scientific observer coverage levels of the SOO pollock fishery mpedaamance evaluation of the
existing monitoring system and looked to determine thember of observers required for effective
monitoring of both target (pollock) and netarget species. The habl-haul observer dataset since

2010 was expressed as the number of siarget species individuals and undersized pollock (<35 cm)
per one hour hal (TDPUE). This represents the most variable component of the dataset, so
conclusions drawn from the analysis appropriately address monitoring requirements ehrget

species and juvenilpollockbut generally overstate those for the target speciadylt pollock. The
analysis distributed the observed variance in the TDPUE by vessel, subzone and trip and indicated that,
to meet the European Union Data Collection sampling standard of CV = 25%, 46 trips would be needed
to be observed which, if one observis assumed per trip, equates to 46 observers. Smigtcad.

(2014) noted, however, that dvery observer had an opportunity to move from one vessel to another
during a change of a subzone at least once, the target number of observers would be real@gd t

22. During the site visit, TINRO (i.e. Smirnov and his colleagues) remarked that their analysis indicated
that observer coverage was more than adequate to address monitoring of the tapgeies but
needed to be slightly enhanced to address thanof-target species and juvenile pollock. Further
work on observer coverage will therefore be undertaken by the Observer Working Group (see below
and Section 3.3.to update thetarget level of observation coverage for the SOO pollock fisimery
regard todifferent goals and aspects of monitori(igCA 201712018).

Figurel6. Percentage of total catch in 3815 min squares with registered hauls durirtige period
JanuaryApril 2017;after Smirnovet al. (2017)
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