Marine Stewardship Council

MSC Global Impacts Report 2016
Appendix and methods

About the appendix

This document details the methods, data sources, and supplementary figures and tableSfobéthe
Impacts Report 2016

Where external data sources are cited, data can be independently verified by accessing those sources.
All MSC asssments are carried out by accredited third party certification bodies, and as such the
certification bodies take full responsibility for the accuracy and truthfulness of fishery assessment
scores given.

If any interpretative issues arise in relatiortie MSC Fisheries and Chain of Custody Standard, the
text of the English MSC scheme documents will prevail in all instances:

MSC Fishery Certification Requirements:
https://www.msc.org/documents/schemgocuments/fisheriegertificationschemedocuments

MSC Chain of Custody Certification Requirements:
https://www.msc.org/documents/schem@gocuments/chairof-custodycertificationscheme
documents

All data used to generate the plots and maps in the report are downloadable from:
https://www.msc.org/documents/environmentikenefits/gldaklimpacts/globaimpacts2016
supplementary

If using any data, kindly acknowledge the MSC as the source and provide a download date and website
link. When citing elements of this report, pleage as

Marine Stewardship Council (2083)pplementarivaterials to the MSC Global Impact Re[M&C,
London, UK.

For general queries please contdgttie.longo@msc.org

For technical issues pertaining to the data please coritadtir.gorham@msc.org
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Glossanpf terms and acronyms

List of acronyms and glossary of teumed throughout the report

cronym) e

ASI Accreditation Services AccreditationServices International, provider of accreditation services fol
International MSC program.

Busv¢ biomass at MSY Spawning stock biomass that can deliver MSY when fishegvat F
BMT- Benchmarking and Tracking Tool
Brigger- B trigger at MSY Value of spawningtock biomass (SSB) that triggers a specific manage

action.
Bycatch Bycatch in this context of the GIR refers to all species assessed in P2, ir
retained species, discards and ETP species.
CAB Conformity Organization that pdorms conformity assessment services against the |
Assessment Body Fisheries and CoC standards
Catch The total weight of a species caught, includes discards and this total we

therefore not always equal to landed weight
CCAMLRConvention for the ConservatiohAntarctic Marine Living Resources
Certificate holder An entity which holds a certificate issued by an MSC accredited CAB

CoG Chain of Custody All elements of a supply chain
CSIRGCommonwealth Scientific and Industrial Research Organisation

Default tree All versions of the MSC Fishery certification requirements since FAM \
released in 2008.

EEZ Exclusiv&EconomiZone

Enhanced fishery I FAAKSNE GKIFIG AyOfdzRSa Ay Ala
methods, i.e., juvenite are captured from the wild stock in the sai
geographic region and allowed to settle and grow in a relatively contr
environment, e.g., ropgrown mussels and hatchery reared salmon

ETR Endangered, Threatened and Protected Species
F- Fishingmortality or pressure
FAO- United Nations Food and Agriculture Organization

FIP- Fishery improvement project
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cronym) e

Fishery In this GIR edition, a single certified fisherydefined asan MSCfishery
certificate holder targeting one stoekith a certain gear type/method/vess
type. Note that this differs slightly from MSC requirements using this tet
refer to a Unit of Assessment (or a group of UoAs), in some cases inc
more than one species or harvest method

Fusy- Fishing modlity at The fishing mortality thatat equilibrium,maintairs an average populatio
MSY size ofBusy.and yields MSY

GIR- Global Impacts Report
Green weight The weight of fish landed before any processing is done

Harmonisation ¢KS a{/ Qa KI NYiga/medstré takenfto eniNi D Fskieri
operating in the same region, and with the same target species (i.e. the
of Assessment), achieve consistent conclusions with respect to evall
scoring and conditions for improvement during MSC fishegsesaments
even when they are scored by different conformity assessment bodies ((
The process consists of meetings of CABs and experts for the re
fisheries, facilitated by MSC staff, aimed at reaching consensus on the ¢
of particular stock/fishing methods. These meetings generally focusaeas
where different CABs have provided different interpretations of how I
standard requirements should apply (e.g., high seas or straddling stock:

ICES International Council for the Exploratiofithe Sea

Improvement In the MSC standard, improvements are the result of a condition requir
achieve outcomes in order axhieve a score of 80 or above.

IUCN- International Union for the Conservation of Nature

Landings Wild caught harvest thas landed, and may be less than actual catch if
of it was discarded (or transferred to another vessel) while still at sea

M&E- Monitoring and Evaluation
MSGC Marine Stewardship Council
MSC labelled product Products sold with the MSC ecolabel

Main activity The main type of activity undertaken by a chain of custody catéfholder
e.g., primary pocessingtrading,packaging. The scope of a certificate n
include multiple other activities in addition to the main activity.

MSY- Maximum The largest average catch or yield that can continuously be taken from &
Sustainable Yield when stock biomass is ati& under existing environmental conditions
N - Number Number of elements or sample size

NGO- NonGovernmental Organization

Olection QYOSNya lo2dzi | /! . Q& OSNIATFTAOL
stakeholder, reviewed, and, where necessary, ruled upon by an indeper
adjudicator, according to an established procedure
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(Acronym) term
P1- Principle 1

P2- Principle 2
P3- Principle 3

PCDRPublic Comment
Draft Report

PCR Public Certification
Report

Pl¢ Performance indicator
Preassessment
Primary processor

Retail to consumer

Restaurant/take away to
consumer

SG- Scoring guidepost

SI¢ Scoring issue

Scoring element
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Principle 1 of the MSEisheries standard Principles and Criteria, i.e. s
status

Principle 2 of the MSC Fisheries standard Principles and Criteri
environmental status

Principle 3 of the MSC Fisheries standard Principles andeCiiter fishery
governance

The first assessment report produced by a CAB, after review by the clie
peer reviewer, and open for public comment before it is modified into a

The final version of the assessment report, after steMder comments to
the PCDR have been taken into account

Performance Indicator that needs to be scored for each in order to este
whether MSC standard requirements &eing met

I LINPOSaa (2 SELX2NB K2g | TFArakes
performance indicators and used as a baseline for making improvemen

The first time seafood is changed from its original form asst harvested
This includes heading and gutting, filleting:sdaling, shelling, etc.

An activity category for Chain of Custody certificate holders. It includes
at fresh fish counters at retailers, fish mongers, marketsgadirectly to
consumers, where the product will be prepared elsewhere before being ¢
by a consumer

An activity category for Chain of Custody certificate holders. It include
foodservice situation such as fahd chip shops, standard restaurants, qu
service restaurants, where the product is prepareesioem and sold directly
to consumers as 'ready to eat', or eatenite.

For each PI within the standard, the benchmark level of paéce required
to obtain a given score (e.g. 60, 80) for a given scoring issue

The attribute (or attributes) being scored in order to evaluate a Pl

A list of elements evaluated within a Component in order to s
performance of an indicator; also used in determining a SG benchmark.
case of Principles 1 or 2, different elements correspond to individual pa
the ecosystem affected by the fishery that are being evaluated separ
such as different spexs/stocks/substocks or habitats within a Componen
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(Acronym) term

Secondary processor

SSB Spawning stock
biomass

Stock

Traceability
Traceback

UoA- Unit of Assessment

UoC- Unit of Certification

WWF- World Wildlife Fund

Year
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An activity category for Chain of Custody certificate holders. It refe
subsequent changes made after primary processing, to the form o
seafood. This includes preparatiohthe seafood with other ingredients t
manufacture products for foodservice or retail such as breading, ac
sauces or breaking down the seafood into smaller components (e.g.,
mince, oil, etc.)

The biomass of population that has reached maturity and thus is able
reproduce. Usually stock assessments produce status evaluation:
reference points for this portion of the harvested population.

A wild population of a marine (or freshwater) species thétarvested by
fishers. A stock ideally corresponds to a biological unit that has its disti
demographic dynamics and thus it is assessed separately from

populations belonging to the same species. In reality, exact informatic
the genetic strature of the catch is often missing, which sometimes leac
erroneously aggregating more than one population of the same species
the same stock. As more knowledge is accumulated, stock definitions ¢
revised, and consequently their stock assesgds.

The ability to track a product through all stages of production, processin
distribution

The tracking of labelled products from the supermarket shelves back t
certified fishers that caught the animal

The sum of all the elements that are assessed for awarding a given cert
For fisheries evaluated against the MSC Fisheries standard, this incluc
target stock(s) being certified, combined with any fleets, or groups of ve
or individual fishing operators or other eligible fishers pursuing that s
stock using different methods/gears/practices, as well as the specie!
ecosystem in the area where the fishery is active

The target stock(s) and arfgets, groups of vessels, or individual fish
operators, defined by the fishing method/gear/practice for pursuing
stock, covered by an MSC fishery certificate.

Calendar year
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Methods for the Global Impadieport 2016

Chapter 1: Global Reach

Global map of numberof certifiedfisheriesin 2010 and 201&maps A, B)
In order to show where MSC fisheries operate around the world andhi®Raschangedn the last 5
years, all MS€ertified fisheries wereountedby Exclusive Economic ZdiEZand mapped

A single certified fishery iefinedas one MSCertificateholdertargeting one stock. For example the
SSMO Shetland inshore brown & velvet ceatal scallofisherycounts aghree fisheries,one for each
species targeted, whilsle of Man Queen Scallop Trawl countsrees Thus this count is not equivalent
to the numbemMSC Units of Certificatiobl@C see glossarywhichare defined by target speciagar,
and area of operatiortatistics foMSC Fishery certificates greesentd in chapters 1, 3 and 6, and
fisheries are counted in the same way throughout all these analyses.

Fisheriesvhose certificatesvere suspended were included in the count of certified fishedgghey

still can reacquire their certificate if they address the causes of their suspémsiept for the stock

status analysis presented in Chapter 2, see bekigheries which had either failed or withdrawn from

the programme were removedertificateholders represented in the map for 2015 include all fisheries

with a valid certificate at the end of 2015. Certifichtdders in the map for 2010 include all fisheries

with a valid certificate at the end of 2010.

Fisheries were assigned to an EEZ basedeomain area where they harvest the species for which they

are certified. Fisheries operating consistently across national boundaries were assigned to two different
EEZs. For example, fisheries operating in the Barents Sea are assigned to both Russiarid bhe

cases of Canada and the USA, which have EEZs spanning more than one ocean, the EEZ was split by
20SIy®d / SNIAFTASR TAAKSNASaA INB 2yfeée LINBaSyid 2y i
there are no certified fisheries kiawaii), and were thus assigned accordingly. High seas fisheries were
assigned to the nearest EEZ. For example the Canada Highly Migratory Species Foundation British

| 2t dzYoAl ! £0FO2NB ¢dzyl b2NIK t I OAFAOsideAaAaKSNE g1 &

Mapping methods

lff YIFLA 6SNB 3ISYSNIGSR dzaAy3d GKS w3aaLx2danQ LI O
project.org). The polygon layers were mapped in a rectangular projection usik¢pttee Geodetic

System 1984 WGS84) coordinate reference system from the EPSG library in R. Small scale
(1:110,000,000) shape files frdmttp://www.naturalearthdata.conwere used as base layers. In order

to generate lowresolution shapefiles, some geographic features and small isleandst visible on the

maps. The world EEZ shape file was downloaded from marineregions.org (version 8, 2014). Data for
each area were plotted in discrete bins with a scale appropriate to the spread of values being mapped.

Global map ofhain of Custodyertificateholdersin 2010 and in 201énaps C,D)

MSC Chain of Custody (CoC) certificates were displayed on a map in order tthestspatial
distribution ofwhere MSCcertified harvests processed, traded, packaged @mdsold around the
world.
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One certificate cabe valid forone sitewhere the company operates multiple sites run by the same
company. The countgssociatedvith the certificate is the country where tt@2 Y LJI nyaia Office

is based. For example, McDonald's Europe cerdfisatssociated with the UK, where it has its main
office, although the certificate validity extends MzDonald's restaurants all over Europ@r this
reason, the actual number of locations with active certifitetiglers is undeestimated, with a bias
towards regions where large companies have based their headquarters.

The maps (figuresC and D on page @ere created usinggeographic locations fall valid Chain of
Custodycertificateholders regardlesof their mainactivity orseafoodspeciesnvolved Certificate
holdersshownin the map for2015 include all companies with a valid certificate at the end of 2015.
Certificateholdersin 2010 include all companies with a valid certificate at the end of 2010.

In contrast to the map displayingpsolute numbers of certified fisheries, the Chain of Custody maps
display the proportion of certificates in a given country relative to the total number of certificates across
all countries. Relative numbers allow a visual comparison of global patteyss aedtiple maps, even
when the sample sizes vary greatly from map to mbprefore the comparison between the 2010 and
2015 mapillustrates changes in spatial distributiomther than changes in absolute numbers of
certificateholders.

For mappingmethods see above.

Number of certified fisheries through time
Number of fisheriegoining the progranthrough time, measured every year from December 1999,
when the first fishery was certifiedjainst the MSC fishery standatal December 2015.

FAO defias a fishery as a unit determined by an authority or other entity that is engaged in raising
and/or harvesting fish. Typically, the unit is defined in terms of some or all of the following: people
involved, species or type of fish, area of water or seahethod of fishing, class of boats and purpose

of the activities. The MSC requirements also use this term to refer to a Unit of Assessment (or a group

of such UoAs) that is under assessment or certified against the MSC fisheries standard. In the context

of this report, a single certified fishery is calculated as one MSC certificate holder targeting one stock.

The graph shows separate tiideS NA S& F2NJ FAAKSNASE GKI G FNB WOSNI
OSNIAFAOI GSUI W iedpielidbsfyR&tRed but th&hithar faileK t8 tneetdstumithrd
requirements and thus the certificate validity is suspended until those requirements are met again,),
FYR WAY |[34aSaayYSyiQ oAdSdr OdzNNBy(f & at@ndiySNA2 A Y :
determinatior).

Number ofcertifiedfisheries by speciés 2010 and 2015

Number of fisheries currently in the program (i.e., either certified or suspeadedhowrby species
taxonomicgroupat two points in time: Decemb@010 and December 2015.

Speciesssigned to each taxonomic group are shown in Table S1. All species groups with less than five
FAAKSNASE OSNIAFTASR AY nnmp SSNB O2YoAySR dzy RSNJ

Global mapof Chain of Custody certificat®lders by main activiip 2015(mags A, B, C)

Chain of Custodgertificatesvalid in 2015wvere separated byhe certificateK 2 f Rd®dktedmain
activity to provide a snapshot thfe geographic patterns of whedifferent parts of the seafood supply
chainare concentrateaturrently.
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Main activiy categoies includechereare: W LINR Y | NEB , WaNP@SyaRaANCENOWNRERR A ¥ Ay 3 Q
restaurantsand fish countelQ The following categoriese recorded buivere excludedrom the maps

trading logistics storage distribution on-vessel chain of custody (harvest stage and kinds of
processing whiclO 2 dzf Beyugaibiguouslyassigned to either primary or secondary (such as
preservatiof. The categories used were selecfedbeing more clearly tied to a particular stage, such

as at the beginning (i.e. primary processing)abra later stage(i.e. secondry processing), of the
seafoodd & 2 #raimNd¢ fsBing vessel all the way to the consumer.

In a small number of cases, multiple activities were listed under a Chain of Qugstdityate, but a

main activity was not indicated. Where possible, the main activity was deduced based on the
combination of other activities listed. For example, a company stating Packing or Repacking, Storage
and Secondary Processing could be assumé@ a Secondary Processailhen there was no clear

way of assigning the company to a main activity, it was excluded from the map.

Therestaurantsand fish counters category includes all certificate holfieksa (i rSt&lltolO2 y & dzY S NI
| y Rstddrank G | 1S I ¢ & (séexGlossarygxcldeinG tNdSe companies which have both an
MSC logo licence and a Chain of Custody certificate. This often happens at the end of the supply chain
where the company doing the final packaging also sells the figh ilg@dwn brandThese certificates

have been removed froifigure C in order to avoid duplication of certificates betwéignres C and D

(i.e., the mmber of ecdabelled products).

Chain of Custody certificates are represented as a relatbpogion per country, in order teasily
visually comparspatialpatternsshownacross differenmaps byactivity categoy. Note thateach map
(A-C)shows valuegelative to the number of certificates per activity categprinfary, secondaryetc),
and not relaive to the total number of CoC certificates.

For mapping methods see above.

Global map of labelled product distributimn2015(map D)

The products per countdisplayed ifigure Darethe relativenumber of MSC products that have been
approved for distributiomxhibiting the MSC labigl a particular countryelative to the total number of
products across all countries.

The map only includes produthat wereassumed as beiragtivdy soldoythe end of 2015 Although

the MSQollectssales data frongertificateK 2 f R S NIu@ovér 8eciditi@ns, thessannot be used

to map product distribution aa single product may be sold in multiple countrilsis information,
however, is used to determe which products are being actively sold. On the other hand, each company
declares in which countries they are likely to sell their products. This information is used to map where
products are beingctivelysold. Thus the map of MSC products per courlistrateshow many
differentMSC products may be available, but novhouchwas actuallgold.

Productswith a valid licenséo exhibit the logdut not reported assoldfor the previous3 yeas were
removed from the dataset This was done to avatdmulativeoverestimationover time as products
drop out of the market and are replaced by otherssuringhe valuesmore accurately reflect products
w2y GKS aKStTQo

For mapping methods see above.
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Chapter 2: Sustainable fish stocks

Stock statudoxplotsfor Northern Europén 2000 and in 201@raphs A and B)

Box and whisker plots show the health of stocks in northern European tetease targeted by MSC
certified fisheries compared to those that are not targeted by any certified fishBreestatus of stocks

is expressed as median spawning stock biomass (SSB$tand mortality (F) relativie assessment
reference pointsi.e. MS¥Btrigger and sy respectivelyValues are shown for two snapshots in time:

the year 2000, before arfishstocks in this analysis were certifiathd 2014 Plotted boxes show the
range of values within the 25th and 75th percentile, whiskers show the 10th and 90th percentile, and
individual dots indicate outlier values.

Stocks that are targeted by fisheriestiha 6 A f f S @Sy GdzZ- f t & 06S02YS OSNIAT.
compared to stocks in the same region that are fished by fleets that were never certified throughout
GKA& LISNA2RZ fFo0SttSR Wy20 a{/ Qo { (2MsCHrogiamNAS (i SR
but then either withdrew, were suspended, or are currently in assessment, were not included because

their current status might be influenced by having been part of the program at somelipfoimhation

on stock status was obtained from the official stock assessipeblishedby the International Council

for the Exploration of the Sea (ICES) for 20h& valueshad been compiled and made openly
downloadible from the ICES website data por{@ww.ices.dk). At the time the analyses were
performed, estimates from 2015 scientific advice had not yet been compiled. Only stocks for which
these parameters were available were included in the analjssexcluded a few stocks, both within

and outsi@ the MSC program, that are not assessed through a full analytical assessment, because the

lack ofthese two reference point&ould not allow fodirect compaison The list of stocks for which

data were compiled and analysed is provided in table S2.

ICESIo not provide advice for keeping stocks at a specific BMSY value, but rather a range of values at
which the stock can be assumed to be fluctuating around BMSY, representing a safe space. The lower
precautionary threshold defined as as MBNggerisas8 2 6 SNJ t AYAG F2NJ I ad20q¢
that, when crossed, indicates that action is required. This is often in the form of a management
intervention aimed at rebuilding the stock. For a fishery to meet the requirements of MSC certification
the spawniig stock biomass (B in the figure) of fish stocks needs to be fluctuating comfortably above
Buigger and fishing mortality should generally be at or below FI88®X¢k status is captured by the ratio

of B/Brigger, Where values above 1 are assumed to inditfa¢ stock biomass is fluctuating around BMSY,

and values below are considered not sustainable and are expected to trigger management intervention
to reduce F and rebuild the stock. Fishing levels are also shown using F/FMSY, where the ideal status is
to be at or slightly below 1 to fully exploit the stock while avoiding risk of overfishing.

The commitment to maintain sustainabilisowever needs to take into account thdéaling with such
dynamic resource asquatic populations requires an accordingyynamic evaluation approackish
populationabundance can bsubjectto hugefluctuations also due teourcesother than commercial
fishing, such as environmentatcing andchanges ifiood-web dynamicsuch as @hange in predator
abundance or nutrienavailability In order totake into account natal variability and time lags in
observing responses to managemeneasuresas well as managemembnstraints due to Socio
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economic impacts of fishery restrictionise MSC standamiakesallowancesfor time lags fofisheries

to be able to respond to these changing conditions, be they from social or environmental drivers. This
means that some stocks could in some years be above or below their management farksis.
element for ensuring sustainability safeguarded, however, is the fact that these allowances are
always timebound, and fisheries are suspended when these fluctuations outside management
thresholds become more than just temporaBocks can only in rare cases still be targeted if their
biomass levels fall below their target levels. In those cases, the management authorities and fisheries
need to work together to demonstrate that they have an effective rebuilding plan in place, which is
projected to bring the stock back up to healthy levEtds will usually involve a significant reduction in
fishing effort and the effectiveness of this plan will in all casesdhgarlyscrutinizedagainst standard
scoringrequirements If those measures are not effective and timnee-bound plan is not suessfully
followed the fishe® Q& O Swillbz sbispéhteduftil the issue is addressethis is the case for
Europeanseabass andlortheast Atlantianackerel that were suspended at the time of performing
these analyses

Kobe plot of stock status fdlorthern Europe in 2000 and in 2014 (graphs A and B)

The kobe plot in supplementary figure S1 shows the same stock assessment values from the box and
whisker plots described above, but plotted in the same two dimensional space. This illustrates
simultaneously the current stock abundance, i.e. whether it is or not overfished, and the fishing pressure

it is subjected to, i.e. whether it is or not undergoing overfishing. Both pieces of information combined
Fff2¢6 ARSY(OGATeAYy3d a029PRAaAEdAzy 2 ER 2 Ndugpér el GSIm)R 6 NF A
ai201a Ay 322R adl 4S o Wdzy R-HiNGF right fuUadRa@t), $tofkR that dmd 2 S O U
depleted or rebuilding (lower left quadrant, depending on whether F is being reduced and recgst t

of B are increasing), and stocks that are stable or overfished (depending on whether B is sufficiently high

to withstand F that is abovessy).

The spread of values in thieox and whiskemplots show that in some cases F of stocks targeted by
certified fisheries \asabove MSY Thislevel of fishing effornay still satisfy the MSC fishery standard
requirements, provided stock assessments demonsitrdties not pose an immediate risk to the health
of a stock. This is the case of North Sea EmdS1jvhere biomass is so high that it can withstand high
fishing mortality levels

The common sole, on the other hand, fished by a small fishery in the Eastern English Channel, for
example, is very close to the management threshold of MSY Btrigger whibgpjilyisig a fishing
pressure that is too high. Moreover, the total allowable catch (TAC) set by the European Council is
considerably higher than that recommended by ICES scientific advice. So, why did certifiers deem that
this fishery still satisfies the MSStandard requirements? The latest certification requested
improvements on harvest control rules. In response to this, the fishery has put in place a management
plan, aimed at a gradual reduction of catches. This, paired with technical measures orzenasd si

area closures for juveniles, and under close monitoring, is expected to bring the stock to a safe level by
2020 owwac.org. The fishery will be allowed to maintain its certification in the coming years if scientific
advice confirms that it is on track with the planned rebuilding targets. The North Sea sole, is not fished
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as intensely, buf is still considered too high. Similarly, the fishery targeting this stock will be allowed
to stay in the program if it addresses requested reduction in pressure.

In onecase, Norwegian sprirgpawning herring, stock biomass is below the thresholdetmuiiding.

As a condition of its certification, this fishery was asked by certifiers to make improvements on
management and harvest control rules in order to maintain certification. The declining trend in fishing
pressure in recent years shows that therasva management response, and it is expected, based on
stock status predictive models, that population biomass will respond.

Overall, compared with the year 2000, before certification (Fig. S1 A), many stocks have shifted from
GKS W6l RQ 2RI WL 2NRSKEHKARNI HIi I 1Sa -@aCATda§ MmOl & 9o
stocks fished by fisheries that eventually will become certified) and stocks targeted by fisheries outside

of the program had a similar state, those currently targeted by t&®Bd@fied fisheries have more

noticeably increased their spawning biomass and reduced fishing pressure. Currently, no MSC certified
fishery in the region targets stocks in the upper left quadrant. And stocks fished by certified fisheries
tend to be undetower fishing pressure.

Chapter 3improvements irfisheryperformance

Histograms of requested improvements by species

Individual histograms show which types of improvements were most frequently requested of fisheries
that were certified. Different histograms show how, on average, different types of fisheries had to work
on different aspects of sustainability (or whereytladready performed at best practice).

For each plot, the fisheries includark thosethat are currently certified (as &fecember2015) and

were assessedsing a default tre¢see Glossary)All fisheries included in the anaksere assessed
against the Fisheries Certification Requirements version 1.3, or earlier versions. This does include
fisheries which are suspended, but does not include fisheries which failed or withdrew from assessment.

The proportion of requested imprgements, or@ondition®? L2 &SR F2NJ YI AYWIl Ay Ay:
calculatedasthe number ofindividualscoredor each element and scoring guidepost that weeew

80 at the Public Certification Report stage, compared tadte number of scores.Thisdoes not

exactly correspond to the proportion of fisheries which were asked to make improvements, because a
single fishery may use multiple gear types or operate in multiple jurisdictions, and therefore receive
more than one score per performance indigatd@he average proportion of scores below 80 across all
fishery types wasilso shownfor comparison. blte alsothat if a scorewas modifiedlater in the
certificationprocessas a result oharmonisationsee Glossaryjhis is notaken into accounbecause

the current MSC scoring database structure (i.e., the database where all information from PCRs is
tracked) makes it difficult to extract this informatioRlowever,this is unlikely to have a significant
effect on patterns observed.

Scores wererguped into elements based on the grouping of performance indicators in the Fisheries
Certification RequirementsSee Tabl&4for a list ofperformance indicators assigneddachelement.
Separate histograms are shown festferies targehg differentspeciegroups §eeTableS3for a list of
species included under each taxon group, and respective regianggt species groups were identified
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based on the species groups used in the FAO Statistics global marine wild catch portal, and have been
further divided into smaller groups based on taxonomic similarity and similarity in the patterns observed

in scoresAll species groups contaig more than 10 certified fisheries were included in the analysis

This wasshosen asminimum representativeample sizef group levepatterns rather thanparticular
charmcteristics ofindividual fishaes

Species groups shown in the main text of the Global Impacts Reperbivalves salmon,codshakes

& haddocks]obsters &crabs,shrimps &prawns anduna &billfishes. Flounders &soles andherring
are also groupwith more thanl0 certified fisherigshowever these do not appear in the main report
due to spacdimitations. Species groups noncluded in analysidor being made of less than 10
fisherieswere: toothfish,rockfish freshwater fishes;ocklesanchovies &ardinesmackerelvendace,
smelt, Nephropsredfish, mackerel icefishling, sablefish,lingcod,lumpfish,krill, sharks &rays, and
halibut. Some additional species grougpe shown in supplementary figurg.S

Histograms of requested improvemebisgear

The proportion of conditions per scoring element was also calculated for fisheries using different gear
types. Adlifferences impatterns of improvements required lgear typemaily relate to Principle 2

(i.e., environmental impactsperformance indicators, this analysis did not include scoring elements
from Principle 1 or Principle Gears included under each gear type category, and respective regions
are shown irtable S5

Gear typeswere first groupedbased on the International Standard Classification of Fishing Gears
(ISSCFG), published by FAO in 2010. tees were thenaggregatednto larger groups based on
similarity of gear characteristics (as described in the ISSCF&)ndladties inobserved patterns in
scores. Some gears used in MSC fisheries do not appear in the IB®@FRGularenhanced fishery
methods such as ropgrown spat These were added as new categofmmersal trawlgjilinets,hand
gatheiing, longline,pole & line, andpurse seine are the sixmost commonly used gear types in MSC
fisheries. Results in fishery performance for these gear types are shdwigure S3 Average
proportions of scores below 80 across all gear typesshmn for comparison.

Improvements made to addresgdatchimpactsby species group and intervention type

AINBIj dz§ 4GSR A YLINE @S Y Sy (i dondiiidhy closeft BetBeR 2087 dd 20134 SR =
relating to bycatch andEndangered, Threatened and Protectéil species were analysed to
determine what actions were taken in orderaddress these impacts

Thisinvolves46 certificates 60 fisheries, and 62 condition3hefisheries analysed operate around
Europe in the North Sea and Barents Sea, off of Eastern Canada, Western Australia, South Africa, New
Zealand, and around the Pacific Rim of the US, Canada and YRarsades collected included: action
description, actin type,andbycatch species affectethe research or interventions carried out to close
conditiors were grouped unde¥lonitoring, Impact Assessment, Management procedures, and Gear
modificationcategories

www.msc.org/global-impacts Page 12
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The number of fisheriemaking either takingaion to mitigate orgathering information oipycatch

were courted by the bycatch species group affected. The actions taken were then grouped within each
bycatch species category to show how many fisheries implemesaed type of initiative, e.qg.
monitoring, impact assessmemtc., in order to address conditions.

Each condition can apply to more than one species, and can be addressed by more than one type of
action. For example, the New Zealand blue whiting pelagic trawl fishery increaseiobgecrage
(Monitoring) and also conducted a Potential Biological Removal Analysis on the sea lion population
(Impact Assessment). The Mexico Baja California red rock lobster implemented mandatory reporting
for fish and crustaceans, thus this improveitie counted under Fish and under Crustaceahss, the

sum offisheriescarryingout interventions per species group in the graph does not necessauid} the

overall number of actions undertaken, as some actions addressed multiple issues, whie das#s

several initiatives were taken to resolvsimagleissue. Instead, the graph is intended to illustrate what
were the types of interventions that most frequently helped resolve impacts, by species Gneup.
detailed list of interventions per int@ntion type is showim supplementaryable S6

Chapter 4: Traceable seafood supply chains

In order to test whether products sold with the MSC label actually contained the species and stock
advertised on the packaging, products on sale were collected and genetically tesiepa list of all

MSC licenced seafood products across all globaletsaftotal of 8218 unique products at the time of
testing), and with an aim of collecting a statistically significant sample size from this list, 257 MSC
labelled product samples were randomly selected, collected and processed by an independent
laboratory(the Wildlife DNA Forensics unit at Science and Advice for Scottish Agriculture, SASA). The
products came from 16 countries, included 13 species of fish and covered a wide range of different
product forms (fresh, frozen, chilled, preserved and surimi).

Thel S&aGa dzaASR o0& (GKS f1r 02Nl G2NE ARSYGAFASR | aLISc
sample Depending on the species andguct type being analysethe laboratory usaeitherused a
methodology that compareSingle Nucleotid®olymorphism (SNR or conduced DNAsequencing

For each test SASA ensured that the genetic barcode identified could bedistiadyished from those

of closely related species, or those likely to be used as substitutes, to prevent false postitivish &l

genetic reference libraries were used to validate the barcodes (BOLD database, Fish Trace database,
augmented with voucher specimen sequences from Genbank). The tests were repeated up to four times

on samples that failed to produce a resultolder to ensure the independence and consistency of

testing, all samples, with the unavoidable exception of canned products, were provided to the
laboratories without the product details.
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Chapter 5: Accessibility

Benchmarking and Tracking tool maagiices

The MSC has developed the Bench Marking and Tracking tool (BMT) as a means to track progress of
fisheries against MSC sustainability requirements, particularly for those engaged in Fishery
Improvement Project (FIP), i.e., in projects aimed at improvitgriis practices to achieve
sustainability. The average trajectory of fisheries progressimgubh a Fishery ImprovemeRtoject

(FIP), tracked through the BMT scoeisshown through timeThe thick line in the graph shows median

BMT score in each yesince the start of the FIP, and upper and shaded areas correspond to"the 25

and 7% percentiles

Data were obtained going through individual websites of fisheries listed on the online Fishery
Improvement Project (FIP) directoryhttp://fisheryimprovementprojects.orgy/ and collecting

information where BMT information was made publicly accessible. Reporting these scores is entirely
G2t dzy G NBX | a Aa GKS dzaS 27 idckded do{ndt €epresentaat  ( 2 2 f
SEKIdzatiA@®S tAalG 2F CcLta (GKIG KIF@S dziAft A44SR (KS a
with more successful outcomes might be more eager to share these results.

Several of the fisheries in this data eaty measured the BMT score at the start and the end of the 5

years. A few did collect data for th&,23%and 4"year.! f 1 K2 dzZ3K A0 ¢2dzZ RQOS 06SSy
datafor missing years using a linear regreséioreach fisherypart of the purpose of the analysis was

to highlight nonlinearities in how fisheriemake progressFor example, it may be easy to make big
improvements at the start, by addressing the simpler changes required, but towards the endrehe
challengingmprovements might be a lot slower to make. If there were any such patiethe data,

this would havebeen smoothed over by using fitted values. The confidence intervals around the
estimates show that there is quite some variability across differdwtries, although this is likely also

a result of the small sample sizbeTisheries used in thgrapharelistedin tableS7

Useful links: WWF Seafood Sustainabiliyp://seafoodsustainability.org/fisheries/

Banks, R. 2015, Review of the Fistmgrovement Plan for Indonesian Tuna fisheries and revision to
the MSC scorindnitp://ipnlf.org/perch/resources/poseidoindonesiadfip-reviewfinal.pdj
CeDePescanttp://cedepesca.net/promes/
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Chapter 6: Transparew

Types of stakbolders submitting comments and proportion of comments leading to a change in
determination

Stakeholders are invited to comment on MSC fishery assessmeetgeatl stages during the fishery
assessment process. Stakeholder comments in this analysis include only those that were submitted for
fishery assessments between 2012 and 201thatPublicComment Draft RepofPCDR) stage. Any
comments made on site audits or other documents were exclustigdcomments made on site audits

or other documents were excludedSubmissions are received in written form, and are then published
along with the fial Public Certification ReporStakeholders wer&irther grouped into NGO, fishing
industry, academia or government, based on the mission of the organisation.

Each comment is a part of a submission written by a single stakeholder or group of staketbmde

a specific topic. Often stakeholders address more than one topic in a single letter (for example, habitats
impacts and stock assessments). The CAB is required to respond to concerns about different topic areas
separately, and so these are couthtes separate commentBhe Assessment Team for the fishery must
review all submissions, and change the score, background information, or conditions of the fishery as
appropriate.The written response of the CAB states whether or not any changes werasiadesult

of the comment. These responses were used to determine whether scores were changed or conditions
were added as a result of stakeholder input. Where scores did change, the Performance Indicator
affected was recorded, as well as #w@ringelement (e.g.,Bycatch, Harvest Strategy etc)

www.msc.org/global-impacts Page 15



http://www.msc.org/global-impacts

Supplementary tables and figures

Marine Stewardship Council

Table St taxonomic groups dfertifiedspeciesshown in Chapter &nd used to produce histograms

in Chapter 3

Species Group | FailyClass

Anchovies, Sardines
Anchovies, Sardines
Anchovies, Sardines

Anchovies, Sardines
Anchovies, Sardines
Anchovies, Sardines
Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Bivalves

Cockle

Cockle

Cods, Hakes, Haddocks
Cods, Hakes, Haddocks
Cods, Hakes, Haddocks

Cods, Hakes, Haddocks

Engraulidae
Engraulidae

Clupeidae

Clupeidae

Argentinidae

Clupeidae
Veneridae
Veneridae
Mactridae
Pharidae
Veneridae
Veneridae
Veneridae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Ostreidae
Ostreidae
Pharidae
Pectinidae
Pectinidae
Pectinidae
Pectinidae
Pectinidae
Cardiidae
Donacidae
Gadidae
Gadidae
Gadidae

Merlucciidae
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Engraulis anchoita
Engraulis encrasicolus
Sardinops sagax

Sardina pilchardus
Argentina silus
Sprattus sprattus
Ruditapes decussatus
Ruditapegphilippinarum
Mactromeris polynyma
Ensis directus

Meretrix lyrata

Paphia malabarica
Venerupis corrugata
Mytilus spp

Mytilus galloprovincialis
Mytilus edulis

Mytilus chilensis
Ostrea edulis
Crassostrea gigas
Ensis arcuatus

Placopecten magellanicu

Pecten maximus
Zygochlamis patagonica
Aequipecten opercularis

Patinopecten yessoensis

Cerastoderma edule
Donax deltoides
Gadus morhua

Gadus macrocephalus

Melanogrammus
aeglefinus

Merluccius capensis, M.
paradoxus

Anchovy (Argentine)
Anchovy (European)

Pilchard (South
American)
Sardine

Smelt (silver)

Sprat (European)
Carpet shell (grooved)
Carpet shell (Japanese)
Clam (Arctic surfclam)
Clam (Atl.razor)

Clam (lyrate hard)
Clam(short neck)
Corrugated venus
European mussels
Mediterranean mussel
Mussel (blue)

Mussel (Chilean)
Oyster (European flat)
Oyster (Pacific cupped)
Razor shell (Arched)
Scallop (Atlantic)
Scallop (Great Atlantic)
Scallop (Patagonian)
Scallop (queen)
Scallop (yesso)

Cockle

Cockle

Cod (Atlantic)

Cod (Pacific)

Haddock

Hake (cape)
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Species Gioup | FailyClss

Cods, Hakes, Haddocks
Cods, Hakes, Haddocks
Cods, Hakes, Haddocks
Cods, Hakes, Haddocks

Cods, Hakes, Haddocks
Cods, Hakes, Haddocks
Cods, Hakes, Haddocks
Cods, Hakes, Haddocks
Cods, Hakes, Haddocks
Flounders, Soles
Flounders, Soles
Flounders, Soles
Flounders, Soles
Flounders, Soles
Flounders, Soles
FloundersSoles
Flounders, Soles
Flounders, Soles
Flounders, Soles
Flounders, Soles
Flounders, Soles

Flounders, Soles

Flounders, Soles

Merlucciidae
Merlucciidae
Merlucciidae
Merlucciidae

Merlucciidae

Lotidae

Gadidae

Gadidae

Gadidae

Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae
Pleuronectidae, Soleidae

Pleuronectidae, Soleidae

Pleuronectidae, Soleidae
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Merluccius merluccius
Merluccius productus
Merluccius australis
Macruronus

novaezelandiae
Macruronus magellanicu
Molva molva

Theragra chalcogramma
Pollachius virens
Micromesistius australis
Hippoglossoides dubius
Atheresthes stomias
Atheresthes evermanni
Limanda ferruginea
Pleuronectes
guadrituberculatus
Pleuronectes platessa
Solea solea
Microstomus pacificus
Pleuronectes vetulus
Hippoglossoides
elassodon

Lepidopsetta polyxystra
Eopsetta jordani

Glyptocephalus zachirus

Lepidopsetta bilineata

Hake (European)
Hake(North Pacific)
Hake (southern)
Hoki

Hoki (Argentine)
Ling

Pollock (walleye)
Saithe

Whiting (southern blue)
Flounder

Flounder (arrowtooth)
Flounder (Kamchatka)
Flounder (yellowtail)
Plaice (Alaska)
Plaice (European)
Sole

Sole (dover)

Sole (English)

Sole (flathead)

Sole (Northern rock)
Sole (petrale)

Sole (rex)

Sole (Southern rock)
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Species Group | Faily/Class

Pleuronectidae, Soleidae = Limanda aspera

Flounders, Soles

Freshwater fishes
Freshwater fishes
Freshwater fishes
Freshwater fishes
Freshwater fishes
Halibut

Halibut

Herring

Krill

Lobsters, Crabs
Lobsters, Crabs
Lobsters, Crabs
Lobsters, Crabs
Lobsters, Crabs
Lobsters, Crabs
Lobsters, Crabs
Lobsters, Crabs

Lobsters, Crabs
Lobsters, Crabs

Lobsters, Crabs
Lobsters, Crabs
Lobsters, Crabs

Miscellaneous coastal
fishes
Miscellaneous coastal
fishes
Miscellaneous coastal
fishes
Miscellaneous coastal
fishes

Percichthyidae
Escocidae
Perciformes
Perciformes
Perciformes
Pleuronectidae
Pleuronectidae

Clupeidae
Euphausiidae
Brachyura
Brachyura
Brachyura
Brachyura
Brachyura
Brachyura
Nephropidae
Palinuridae

Nephropidae
Palinuridae

Palinuridae
Palinuridae
Palinuridae

Perciformes
Perciformes
Perciformes

Perciformes

Miscellaneous demersa Ophidiidae

fishes

Miscellaneous demersa Hexagrammidae

fishes

www.msc.org/global-impacts

Macquaria ambigua
Esox lucius

Perca flavescens
Sander lucioperca
Sander vitreus
Hippoglossus stenolepis

Hippoglossus
hippoglossus
Clupea harengus

Euphausia superba
Callinectesapidus
Cancer pagurus
Cancer magister
Geryon quinquedens
Chionoecetes opilio
Necora puber
Homarus americanus
Panulirus argus

Homarus gammarus
Jasus frontalis

Panulirus interruptus
Panulirus cygnus
Jasudristani

Dicentrarchus labrax
Dicentrarchus labrax
Argyrosomus
hololepidotus
Aldrichetta forsteri

Genypterus blacodes

Ophiodon elongatus

Sole (yellowfin)

Goldenperch

Northern pike

Perch (American yellow
Pikeperch

Walleye

Halibut

Halibut (Atlantic)

Herring

Krill (Antarctic)
Crab (blue)

Crab (brown)

Crab (Dungeness)
Crab (red)

Crab (snow)

Crab (velvet swimcrab)
Lobster (American)
Lobster (Caribbean
spiny)
Lobster(European)

Lobster (Juan Fernande
rock)
Lobster (red rock)

Lobster (rock)
Lobster (Tristan da

Cunha rock)

Bass (sea)
European seabass
Southern
meagre(=Mulloway)
Yelloweye mullet

Ling

Lingcod
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Species Group | Faily/Cass

Miscellaneous demersa
fishes
Miscellaneous demersa
fishes
Miscellaneous demersa
fishes
Miscellaneous demersa
fishes
Miscellaneous demersa
fishes
Miscellaneous demersa
fishes
Miscellaneous demersa
fishes

Miscellaneous demersa
fishes

Miscellaneous demersa
fishes

Miscellaneous pelagic
fishes

Miscellaneous pelagic
fishes

Nephrops

Salmon

Salmon

Salmon

Salmon

Salmon

Sharks, Rays
Sharks, Rays
Sharks, Rays
Shrimps, Prawns
ShrimpsPrawns
Shrimps, Prawns
Shrimps, Prawns

Shrimps, Prawns
Shrimps, Prawns
Shrimps, Prawns
Shrimps, Prawns

Cyclopteridae
Scorpaenidae
Scorpaenidae
Scorpaenidae
Scorpaenidae
Scorpaenidae

Anoplopomatidae

Scorpaenidae
Scorpaenidae
Scombridae
Channichthyidae

Nephropidae
Salmonidae

Salmonidae
Salmonidae
Salmonidae
Salmonidae
Squalidae
Squalidae
Rajidae
Penaeidae
Penaeidae
Penaeidae
Penaeidae

Penaeidae
Penaeidae
Penaeidae
Pandalidae
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Cyclopterus lumpus
Sebastes marinus, S.
norvegicus

Sebastes goodei
Sebastes diploproa
Sebastes entomelas

Sebastes flavidus

Anoplopoma fimbria

Sebastolobus altivelis
Sebastolobus alascanus

Scomber scombrus

Champsocephalus gunne

Nephrops norvegicus

Oncorhynchus
tshawytscha
Oncorhynchus keta

Oncorhynchus kisutch

Oncorhynchus gorbusch

Oncorhynchus nerka
Squalus acanthias
Squalus suckleyi

Raja rhina

Penaeus semisulcatus
Penaeus semisulcatus
Penaeus indicus

Fenneropenaeus
merguiensis

Metapenaeus endeavour

Penaeus esculentus
Fenneropenaeus indicus
Pandalus borealis

Lumpfish(=Lumpsucker
Redfish (golden)
RockfisHchilipepper)
Rockfish (splitnose)
Rockfish (widow)
Rockfishyellowtail)

Sablefish

Thornyhead (Longspine
Thornyheadshortspine)
Mackerel

Mackerel icefish

Nephrops
Salmon (chinook)

Salmon (chum)
Salmon (cohsilver)
Salmon (pink)
Salmon (sockeye=d)
Dogfish (spiny)
Dogfish (spotted spiny)
Skate (Longnose)
Grooved Tiger Prawn
Grooved Tiger Prawn
Indian white prawn
Prawn (banana)

Prawn (blueendeavour)
Prawn (brown tiger)
Prawn (Indian white)
Prawn (northern)
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Species Group | Faily/Class

Shrimps, Prawns Penaeidae Metapenaeus ensis Prawn (red endeavour)

Shrimps, Prawns Penaeidae Penaeus (Melicertus) Prawn (western king)
latisulcatus

Shrimps, Prawns Pandalidae Pandalus jordani Shrimp (Oregon pink)

Shrimps, Prawns Penaeidae Xiphopenaeus kroyeri Shrimp (seabob)

Shrimps, Prawns Pandalidae Pandalus montagui Shrimp (striped)

Shrimps, Prawns Penaeidae Penaeus latisulcatus Western king prawn

Miscellaneous demersa Nototheniidae Dissostichus mawsoni  Toothfish (Antarctic)

fishes

Miscellaneous demersa Nototheniidae Dissostichus eleginoides Toothfish (Patagonian)

fishes

Tunas, Billfishes Xiphiidae Xiphias gladius Swordfish

Tunas, Billfishes Scombridae Thunnus alalunga Tuna (albacore)

Tunas, Billfishes Scombridae Thunnus obesus Tuna (bigeye)

Tunas, Billfishes Scombridae Katsuwonus pelamis Tuna (skipjack)

Tunas, Billfishes Scombridae Thunnus albacares Tuna (yellowfin)

Other diadromous fishe Salmonidae Coregonus albula Vendace

Table S2list of stocksnd corresponding valuespresented in the x and whisker plots in Chaptr

ScientificName Year & certification status in 201

Clupea harengus 2000 1.10 1.83 2000 MSC
Clupea harengus 2000 1.04 1.49 2000 MSC
Clupea harengus 2000 1.58 0.76 | 2000 MSC
Clupea harengus 2000 1.08 1.54 2000 MSC
Clupea harengus 2000 0.73 2.64 2000 MSC
Engraulis encrasicolus 2000 NA NA 2000 MSC
Gadus morhua 2000 0.48 NA 2000 MSC
Gadus morhua 2000 0.75 NA 2000 MSC
Gadus morhua 2000 0.53 2.09 2000 MSC
Melanogrammus aeglefinus 2000 141 NA 2000 MSC
Melanogrammus aeglefinus 2000 1.25 1.12 2000 MSC
Melanogrammus aeglefinus 2000 0.68 NA 2000 MSC
Melanogrammus aeglefinus 2000 0.88 2.43 2000 MSC
Molva molva 2000 0.92 2.23 2000 MSC
Pandalus borealis 2000 2.53 0.53 | 2000 MSC
Pleuronectes platessa 2000 1.13 2.47 2000 MSC
Pollachius virens 2000 1.46 1.28 2000 MSC
Pollachius virens 2000 1.67 NA 2000 MSC
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Pollachius virens 2000 1.05 0.98 2000 MSC

Sebastes marinus 2000 0.75 1.63 2000 MSC

Solea solea 2000 1.13 3.17 2000 MSC

Solea solea 2000 1.06 1.50 2000 MSC

Clupea harengus 2000 0.75 1.98 2000 not MSC
Clupea harengus 2000 1.38 0.83 2000 not MSC
Clupea harengus 2000 0.77 1.48 2000 not MSC
Clupea harengus 2000 1.36 1.51 2000 not MSC
Gadus morhua 2000 0.95 4.68 2000 not MSC
Gadus morhua 2000 1.14 1.14 2000 not MSC
Gadus morhua 2000 0.42 3.23 2000 not MSC
Gadus morhua 2000 0.34 5.38 2000 not MSC
Gadus morhua 2000 0.76 2.33 2000 not MSC
Lepidorhombus boscii 2000 0.85 2.82 2000 not MSC
Lepidorhombus whiffiagonis 2000 1.46 1.78 2000 not MSC
Mallotus villosus 2000 NA NA 2000 not MSC
Mallotus villosus 2000 NA NA 2000 not MSC
Melanogrammus aeglefinus 2000 1.49 1.12 2000 not MSC
Melanogrammus aeglefinus 2000 1.30 5.45 2000 not MSC
Melanogrammus aeglefinus 2000 0.83 NA 2000 not MSC
Melanogrammus aeglefinus 2000 1.66 1.64 2000 not MSC
Merlangius merlangus 2000 NA NA 2000 not MSC
Merlangius merlangus 2000 0.43 NA 2000 not MSC
Merlangius merlangus 2000 1.06 2.20 2000 not MSC
Merluccius merluccius 2000 0.68 3.37 2000 not MSC
Merluccius merluccius 2000 NA 3.65 2000 not MSC
Micromesistius poutassou 2000 1.91 1.57 2000 not MSC
Pleuronectes platessa 2000 0.59 1.43 | 2000 not MSC
Pollachius virens 2000 1.13 NA 2000 not MSC
Reinhardtius hippoglossoides 2000 1.09 NA 2000 not MSC
Solea solea 2000 0.90 1.06 2000 not MSC
Solea solea 2000 0.90 1.49 | 2000 not MSC
Solea solea 2000 1.02 2.79 2000 not MSC
Solea solea 2000 1.04 1.13 2000 not MSC
Solea solea 2000 0.91 2.41 2000 not MSC
Sprattus sprattus 2000 2.37 1.20 2000 not MSC
Sprattus sprattus 2000 1.60 1.19 2000 not MSC
Clupea harengus 2014 1.08 0.82 2014 MSC
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Clupea harengus 2014 1.37 1.16 2014 MSC
Clupea harengus 2014 2.22 0.75 2014 MSC
Clupea harengus 2014 0.89 0.73 | 2014 MSC
Clupea harengus 2014 2.35 0.71 2014 MSC
Engraulis encrasicolus 2014 NA NA 2014 MSC
Gadus morhua 2014 1.93 NA 2014 MSC
Gadus morhua 2014 352 1.19 2014 MSC
Melanogrammus aeglefinus 2014 161 NA 2014 MSC
Melanogrammus aeglefinus 2014 9.91 0.43 2014 MSC
Melanogrammus aeglefinus 2014 1.77 0.65 2014 MSC
Molva molva 2014 6.25 1.02 2014 MSC
Pandalus borealis 2014 281 0.54 2014 MSC
Pleuronectes platessa 2014 349 0.95 2014 MSC
Pollachius virens 2014 1.27 1.05 2014 MSC
Pollachius virens 2014 151 NA 2014 MSC
Pollachius virens 2014 1.09 0.96 2014 MSC
Sebastes marinus 2014 152 1.05 2014 MSC
Solea solea 2014 1.0 1.28 2014 MSC
Solea solea 2014 1.3 1.83 2014 MSC
Clupea harengus 2014 1.68 0.72 2014 not MSC
Clupea harengus 2014 2.20 1.03 2014 not MSC
Clupea harengus 2014 1.98 0.95 2014 notMSC
Clupea harengus 2014 1.72 1.07 2014 not MSC
Gadus morhua 2014 0.48 3.24 2014 not MSC
Gadus morhua 2014 053 1.29 2014 not MSC
Gadus morhua 2014 0.76 1.19 2014 not MSC
Gadus morhua 2014 0.13 4.69 2014 not MSC
Gadus morhua 2014 0.71 1.79 | 2014 notMSC
Lepidorhombus boscii 2014 1.46 231 2014 not MSC
Lepidorhombus whiffiagonis 2014 1.44 213 2014 not MSC
Mallotus villosus 2014 NA NA 2014 not MSC
Melanogrammus aeglefinus 2014 0.47 1.14 2014 not MSC
Melanogrammus aeglefinus 2014 042 212 2014 notMSC
Melanogrammus aeglefinus 2014 2.32 1.49 2014 not MSC
Merlangius merlangus 2014 NA NA 2014 not MSC
Merlangius merlangus 2014 0.38 NA 2014 not MSC
Merlangius merlangus 2014 1.47 1.00 2014 not MSC
Merluccius merluccius 2014 4.40 1.26 | 2014 not MSC
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ScientificName Year & certification status in 201

Merluccius merluccius
Micromesistius poutassou
Pleuronectes platessa
Pollachius virens
Reinhardtius hippoglossoides
Solea solea

Solea solea

Solea solea

Solea solea

Solea solea

Sprattus sprattus
Sprattus sprattus

2014

2014 1.76
2014 2.73
2014 2.03
2014 147
2014 1.29
2014 0.94
2014 0.30
2014 161
2014 0.81
2014 1.37
2014 254

Marine Stewardship Council

2 84 2014 not MSC
1.43 2014 not MSC
0.45 2014 not MSC
NA 2014 not MSC
NA 2014 not MSC
1.41 2014 not MSC
0.79 2014 not MSC
0.66 2014 not MSC
0.70 2014 not MSC
1.85 2014 not MSC
1.56 2014 not MSC
0.92 2014 not MSC

Table Sg list of stocks used to produce the kobe pfoBipplementary figure S1

ICES code

Anchovy ICES VIII

Atlantic cod Baltié\reas 22 and 24
Atlantic cod Baltic Areas 22
Atlantic Cod Celtic Sea

Atlantic cod Faroe Plateau
Atlantic cod Iceland Divisifa
Atlantic cod North Sea

Atlantic cod Northeast Arctic
Atlantic cod West of Scotland
Atlantic herringNorweign spring
spawningNortheast Atlantic

Blue Whiting Northeast Atlantic
Capelin Barents Sea

Capelin Iceland

common European sokgay of Bisc

anebisc
cod-2224
cod-2532
cod-7e-k
codfarp
codiceg
cod-347d
cod-arct
cod-scow
her-noss

whb-comb

capnor

capicel
ay sokbisc

common European sole Celtic Sea sokcelt
common European sole ICES Katte¢ sotkask

and Skagerrak

common European sole ICES VIld  soleche

commonEuropean sole Irish Sea
common European sole North Se

www.msc.org/global-impacts

sokiris
a soklnsea

Engraulis encrasicolus
Gadus morhua

Gadus morhua

Gadus morhua

Gadus morhua

Gadus morhua

Gadus morhua

Gadus morhua

Gadus morhua
Clupea harengus

Micromesistius poutasso
Mallotus villosus
Mallotus villosus

Solea solea

Solea solea

Solea solea

Solea solea
Solea solea
Solea solea

not MSC
not MSC
not MSC
Certified
not MSC
not MSC
Certified
not MSC
not MSC
not MSC

not MSC
not MSC
not MSC
not MSC
not MSC

Certified
not MSC

not MSC
Certified
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ICES code

common European sole Western solechw  Solea solea not MSC

English Channel

European Plaice ICES VIid ple-eche  Pleuronectes platessa  not MSC

European Plaice North Sea plensea  Pleuronectes platessa  not MSC

Fourspotted megrim ICES ViKa mgb-8c9a Lepidorhombus boscii  Certified

Golden RedfishNortheast Atlantic, smr5614  Sebastes marinus not MSC

Subareas V, VI, Xl and XIV

Greenlanchalibut Northeast Arctic  ghlarct Reinhardtius not MSC
hippoglossoides

Haddock North Sea, Skaggerak and had-346a Melanogrammus Certified

West of Scotland aeglefinus

Haddock Faroe Plateau hadfaro Melanogrammus not MSC
aeglefinus

Haddock Iceland ICE8 hadiceg Melanogrammus not MSC
aeglefinus

Haddock ICES llla and North Sea Melanogrammus Certified
aeglefinus

Haddock ICES kb had-7b-k Melanogrammus Certified
aeglefinus

Haddock Northeast Arctic had-arct Melanogrammus not MSC
aeglefinus

HaddockRockall Bank hadrock  Melanogrammus not MSC
aeglefinus

Haddock West of Scotland Melanogrammus not MSC
aeglefinus

Hake Northeast Atlantic North hke-nrtn Merluccius merluccius  not MSC

Hake Northeast Atlantic South hke-soth Merluccius merluccius  not MSC

Herring Iceland (Summer spawners) her-vasu  Clupea harengus not MSC

Herring ICES 224-llla her-3a22  Clupea harengus Certified

Herring ICES 2Z& her-2532  Clupea harengus not MSC

gor

Herring ICES 28 her-riga Clupea harengus Certified

Herring ICES 30 her-30 Clupea harengus not MSC

Herring ICES VAggh-j her-irls Clupea harengus not MSC

Herring North Sea Autumn spawning her-47d3  Clupea harengus not MSC

Ilva,b,c & VII

Herring Northern Irish Sea her-nirs Clupea harengus Certified

Ling27, ICES Area Va lin-icel Molva molva not MSC
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ICES code

Megrim ICES VHIXa mgw-8c9a Lepidorhombus Certified
whiffiagonis
Northern prawn27, IVa and llla pansknd  Pandalus borealis Certified
Pollock Faroe Plateau satfaro Pollachius virens Certified
Pollock ICES llla, VI &hatth Sea sar3a46 Pollachius virens not MSC
Pollock Northeast Arctic satarct Pollachius virens Certified
Pollock or saithe Iceland Grounds  saticel Pollachius virens not MSC
Sprat ICES Baltic Areas322 Spr2232  Sprattus sprattus not MSC
Sprat NorthSea sprnsea  Sprattus sprattus Certified
Whiting ICES llla, VIld and North Se whg-47d Merlangius merlangus  Certified
Whiting ICES Vla whg-scow = Merlangius merlangus  Certified
Whiting ICES Vile whg7e-k  Merlangius merlangus  Certified
Anchovy ICBEAlI anebisc Engraulis encrasicolus  not MSC
Atlantic cod Baltic Areas 22 and 24 cod2224  Gadus morhua not MSC
Atlantic cod Baltic Areas 32 cod2532  Gadus morhua not MSC
Atlantic Cod Celtic Sea cod-7e-k Gadus morhua Certified
Atlantic cod FaroPlateau codfarp Gadus morhua not MSC
Atlantic cod Iceland Division Va codiceg Gadus morhua not MSC
Atlantic cod North Sea cod-347d  Gadus morhua Certified
Atlantic cod Northeast Arctic codarct Gadus morhua not MSC
Atlantic cod West of Scotland codsscow  Gadus morhua not MSC
Atlantic herringNorweign spring her-noss  Clupea harengus not MSC
spawning, Northeast Atlantic
Blue Whiting Northeast Atlantic whb-comb Micromesistius poutasso not MSC
Capelin Barents Sea capnor Mallotus villosus not MSC
Capelin Iceland capicel Mallotus villosus not MSC
common European sole Bay of Bisc: sokbisc Solea solea not MSC
common European sole Celtic Sea solcelt Solea solea not MSC
common European sole ICES Katte¢ sotkask Solea solea Certified
and Skagerrak
common European sole ICES VIld  soleche Solea solea not MSC
common European sole Irish Sea  sotiris Solea solea not MSC
common European sole North Sea solnsea Solea solea Certified
common European sole Western solechw  Soleasolea not MSC
English Channel
European Plaice ICES ViIid ple-eche Pleuronectes platessa  not MSC
European Plaice North Sea plensea  Pleuronectes platessa  not MSC

Fourspotted megrim ICES VIXa mgb-8c9a Lepidorhombus boscii  Certified
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ICES code

Golden RedfishNortheastAtlantic, smr5614  Sebastes marinus not MSC

Subareas V, VI, Xl and XIV

Greenland halibut Northeast Arctic  ghlarct Reinhardtius not MSC
hippoglossoides

Haddock North Sea, Skaggerak and had346a Melanogrammus Certified

West of Scotland aeglefinus

Haddock Faroe Plateau hadfaro Melanogrammus not MSC
aeglefinus

Haddock Iceland ICES Va hadiceg Melanogrammus not MSC
aeglefinus

Haddock ICES llla and North Sea Melanogrammus Certified
aeglefinus

Haddock ICES kb had-7b-k Melanogrammus Certified
aeglefinus

Haddock Northeast Arctic had-arct Melanogrammus not MSC
aeglefinus

Haddock Rockall Bank hadrock  Melanogrammus not MSC
aeglefinus

Haddock West of Scotland Melanogrammus not MSC
aeglefinus

Hake Northeast Atlantic North hke-nrtn Merlucciusmerluccius not MSC

Hake Northeast Atlantic South hke-soth Merluccius merluccius  not MSC

Herring Iceland (Summer spawners) her-vasu  Clupea harengus not MSC

Herring ICES 224-1lla her-3a22  Clupea harengus Certified

Herring ICES 2Z&® her-2532  Clupeaharengus not MSC

gor

Herring ICES 28 her-riga Clupea harengus Certified

Herring ICES 30 her-30 Clupea harengus not MSC

Herring ICES VAggh-j her-irls Clupea harengus not MSC

Herring North Sea Autumn spawning her-47d3  Clupea harengus not MSC

Ilva,b,c & VII

Herring Northern Irish Sea her-nirs Clupea harengus Certified

Ling27, ICES Area Va lin-icel Molva molva not MSC

Megrim ICES VHIXa mgw-8c9a Lepidorhombus Certified
whiffiagonis

Northern prawr27, IVa and llla pansknd  Pandalus borealis Certified

Pollock Faroe Plateau satfaro Pollachius virens Certified

Pollock ICES llla, VI and North Sea sat3a46 Pollachius virens not MSC
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ICES code

Pollock Northeast Arctic satarct Pollachius virens Certified
Pollock or saithe Iceland Grounds  saticel Pollachius virens not MSC
Sprat ICES Baltic Areas322 Spr2232  Sprattus sprattus not MSC
Sprat North Sea sprnsea  Sprattus sprattus Certified
Whiting ICES llla, VIld and North Se whg-47d Merlangius merlangus  Certified
Whiting ICES Via whgscow Merlangius merlangus  Certified
Whiting ICES Vile whg7e-k  Merlangius merlangus  Certified

Table S4 List ofelements and correspondiriighery standard Pls used on thaxis of the histograms
shown in Chapter &nd in figure S2. For details on Pls see Annex 2 and links provided at the start of this
document.

(Princple | Pl Element

Principle1 1.1.1 Stock Status

Principle 1  1.1.2 Harvest Strategy

Principle1 1.1.3 Stock Status

Principle 1 1.1.4 Bivalve Stocknhancement
Principle1 1.2.1 Harvest Strategy

Principle 1  1.2.2 Harvest Strategy

Principle1 1.2.3 Harvest Strategy

Principle 1 1.2.4 Harvest Strategy

Principle 3 1.2.5 Bivalve Stock Enhancement
Principle 3 1.2.6 Bivalve Stock Enhancement
Principlel 1.3.1 Salmon Stock Enhancement
Principle 1 1.3.2 Salmon Stock Enhancement
Principle1 1.3.3 Salmon Stock Enhancement
Principle 2 2.1.1 Bycatch

Principle 2 2.1.2 Bycatch

Principle 2 2.1.3 Bycatch

Principle 2 2.2.1 Bycatch

Principle 2 2.2.2 Bycatch

Principle 2 2.2.3 Bycatch

Principle 2  2.3.1 ETP

Principle 2 2.3.2 ETP

Principle 2 2.3.2Alt ETP

Principle 2 2.3.3 ETP

Principle 2 2.4.1 Habitats

Principle 2  2.4.2 Habitats
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Principle 2 2.4.3 Habitats

Principle2 2.5.1 Ecosystems

Principle 2 2.5.2 Ecosystems

Principle 2 2.5.3 Ecosystems

Principle 2  2.6.1 Translocation

Principle 2  2.6.2 Translocation

Principle 2 2.6.3 Translocation

Principle 3 3.1.1 Governance & Policy
Principle 3 3.1.2 Governance & Policy
Principle 3 3.1.3 Governance & Policy
Principle 3 3.1.4 Governance & Policy
Principle 3 3.2.1 FisherySpecific Management
Principle 3 ' 3.2.2 FisherySpecific Management
Principle 3 3.2.3 FisherySpecific Management
Principle 3 3.2.4 FisherySpecific Management
Principle 3 3.2.5 FisherySpecific Management

TableS5- gear types under each gro@@hapter 3).

Gear Category FAO Gear Coié

Beach seines Beach seines SB
Dredges Boat dredges DRB
Demersal trawls Bottom trawls- not specified TB
Demersal trawls Bottom trawls- otter oTB
Demersal trawls Bottom trawls- pair PTB
Demersal trawls Bottom trawls- shrimp trawl TBS
Enhanced Catch and Grow -
Gillnets Combined gilnettrammel nets GTN
Bottom seines Danish seines SDN
Longlines Demersal longline LLS
Demersal trawls Demersal trawl TB
Gillnets Driftnets GND
Gillnets Fixed gillnets (on stakes) GNF
Gillnets Gillnets- not specified GN
Gillnets Gillnets and entangling netsiot specified GEN
Hand gathered Hand dredges DRH
Hand gathered Hand gathered -
Handgathered Handgathering (rake and sieve) -
Pole and line Handlines and pole line®and operated LHP
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Gear Category FAO Gear Coté

Pole and line Handlines and pole linesnechanized LHM
Harpoons Harpoons HAR
Dredges Harvesting machinegnechanised dredges HMD
Enhanced Hatch andCatch -
Pole and line Hooks and lines (not specified) LX
Pelagic trawls Midwater trawls- not specified ™
Pelagic trawls Midwater trawls- otter OT™M
Pelagic trawls Midwater trawls- shrimp TMS
Longlines Pelagic longline LLD
Bottom seines Scottishseines SSC
Purse seines Seine nets (purse) PS
Gillnets Trammel nets GTR
Traps Traps- Barriers, fences, weirs FWR
Traps Traps- not specified FIX
Traps Traps- pots FPO
Pole and line Trolling lines LTL

TableS6- Details oninterventionsmadeby MSC certified fisheriégs make requestedmprovements
on bycatch impacté&Chapter 3).

Action Type Detailed Action

Gear modification Implementation of tori lines

Gear modification Sea Lion Exclusion Device (SLED) implementation

Impact assessment Develop bycatch estimates

Impact assessment Mitigation strategy evaluation

Impact assessment Quantitative analysis showed fishery impact zero/negligible
Impact assessment Research project on bycatch

Impact assessment Knowledge review/gap analysis

Impact assessment Risk assessment indicates species is low risk

Impact assessment Stock assessment or Potential Biological Removal analysis (PBR)

Management procedures = Avoidance measures

Management procedures = Bycatch quota implementation

Managemenprocedures Establish advisory body to consider bycatch reports and provide
management advice

Management procedures | Implement full retention policy

Management procedures = Procedures to increase bycatch species survival

Monitoring Gear loss monitoring

Monitoring Improve observer coverage
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Action Type Detailed Action

Monitoring Increase bycatch saképorting requirements
Monitoring Photographs taken to ID species
Monitoring Species ID guide

Monitoring Tagging/DNA testing

Monitoring Training for crew on handling/sampling/ID
Monitoring Video surveillance

Gear modification Adjust net mesh sizes

TableS7- List of fisherieengaged in a FIP that were used to expirerage change inMBI' scores.

Species (Common) | Species (Sceriiic)

Spiny lobster Panulirusargus Traps and casitas Bahamas EEZ, Atlantic Ocea

Spiny lobster Panulirus argus Traps Nicaragua, Caribbean Sea

Mahi mahi Coryphaena hippurus = Longline Ecuador EEZ and internation:
waters of the Eastern Pacific
Ocean

Mahi mahi Coryphaena hippurus = Longline Peru EEZ and international
waters of the Eastern Pacific
Ocean

Blue Swimming Crat Portunus pelagicus Gillnet and traps  Vietnam EEZ, Kien Giang
province

Yellowfin Tuna Thunnus albacares Longline, handline = Vietnam EEZ, South China S

WesternCentral Pacific Oceal

Yellowfin & skipjack Thunnus albacares Pole and line Indonesia, Western Central

tuna Pacific

Yellowfin tuna Thunnus albacares Handline Indonesia EEZ, Indian Ocean

Yellowfin & skipjack Thunnus albacares Pole and line IndonesicEEZ, Indian Ocean

tuna

Yellowfin, skipjack & Thunnus albacares Longline Indonesia EEZ, Indian Ocean

bigeye tuna

Yellowfin, Skipjack & Thunnus albacares Purse seine Indonesia EEZ, Indian Ocean

bigeye tuna

Yellowfin, skipjack & Thunnus albacares Purse seine Indonesia, Western Central

bigeye tuna Pacific

Yellowfin & skipjack Thunnus albacares Longline Indonesia, Western Central

tuna Pacific

Skipjack tuna Katsuwonus pelamis | Troll Indonesia, Western Central
Pacific
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Species (Common) | Species (Scienic

Yellowfin tuna Thunnus albacares Handline Philippines

Sardine Sardina pilchardus Coastal seine & Morocco EEZ, Atlantic Ocear
trawlers

Rock lobster Panulirus ornatus hand-collection, Kenya EEZ, Indian Ocean

gilinets, diving with
spears, bars, and
stakes, trammel
nets and traps
Red & greefiobster | Panulirus argus, Traps Northeast coast of Brazil
Panulirus laevicauda

Pacific anchoveta, @ Cetengraulis mysticetus Purse seine Gulf of Panama, Panama

Pacific thread Opisthonema libertate,

herring & Pacific Chloroscombrus orquet

bumper

Mahi mahi Coryphaena hippurus = Longline Guatemala, Eastern Pacific
Ocean

Yellowfin tuna Thunnus albacares Longline Panama, Eastern Pacific Oce

South Pacific hake = Merluccius gayi gayi Bottom trawl Chile, Southeast Pacific

A

ICES stocks 2000 (pre-MSC in black)

F/Fmsy
L

B/Btrig
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ICES stocks 2014 (MSC in black)
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v — Eastern channel
sole
q —
3;. North sea
E o - ole Arctic
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0 / 2 4 6 8 10
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spawning
herring

Figure SEL W1 2 0 S Qthelsditi@ di fising pressure, F, over the reference paiet Bn the yaxis,
against the ratio afpawningpopulation biomass, B, over the ICES reference poirBygeYon the x
axis. Two snapshots in time are shown: A) year 2000, and B) year 2014.

A :
Herring

Stock Status -

Harvest Strateqy | ———
Bycatch I

Habitats ——
Ecosystems  m—

Governance & Policy ™=
Fishery-Specific Management —|e——

0 0.1 0.2 0.3 0.4 0.5
Proportion of times MSC fisheries were asked to make an
improvement

www.msc.org/global-impacts Page 32



http://www.msc.org/global-impacts

PLOWARDS 43 Marine Stewardship Council

B
Flounders & Soles
Stock Status -
Harvest Strategy

Bycatch |
Habitats |e——

Ecosystems  em—

Governance & Policy ™=
Fishery-Specific Management —|e—————
0 0.1 0.2 0.3 0.4 0.5

Proportion of times MSC fisheries were asked to make an
improvement

Figure S2 Proportion of times fisheries were asked to make an improvement, separated by target
species for species groups not shown in the main text (i.e., A) herring, and B) flounders & soles).
Improvements required withinaegh species group are showryeilow, and the average proportion of
improvements required across all species groups are shadarkrblue
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o

Demersal Trawls

0.2
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Gillnets
-
|
|
mave_below80
|
prop_below_80
0 0.2 0.4
Proportion of times MSC fisheries were
asked to make an improvement
Longlines
-
|
]
m ave_below80
I
prop_below_80
0 0.2 0.4
Proportion of times MSC fisheries were
asked to make an improvement
Purse Seines
-
I
]
mave_below80
I
prop_below_80
0 0.2 04

Proportion of times MSC fisheries were
asked to make an improvement

Figure S3 Proportion of times fisheries were asked to make an improvement, separated by gear type,
for six most frequently certified gear typésiprovements required for each gear type are shown in
yellow, and the average proportion of improvements required acatisgear types are shown dark

blue.
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Figure S4MSCFishery StandardPrinciples and Criteria for Sustainable Fisfuagsion 1.3)
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Appendix i
Errata for printed report

Page 8, Figure®b dzYd SNJ 2F OSNIAFASR T2 aESNIE Bcorbryiic Zhe OFChitaatayld] |
appearcoloured (ight blug because s.of December 2015 therg 1 certified fishery in China.

Page 9, Figure Mumber of fisheries}t KS RSAONALIIAZ2Y 2F (GKS 2N} y3S Ay
GAdzRISRY 2N 6 A UGKRNI gy €@ ¢CKA& FAIAINB R2Sa y20 O2ydl Ay

Page 9Paragraph ANumber ottunafisheries)The rumber oftuna fisheriesachieving MSe€ertification should be 11,
with a further 10 fisheries in full assessment. These fisheries repeiénifglobally landed tungData reported for
up until 31 December 2015

Paget4, Paragraphl (Number otunafisheries)The umber oftuna fisherieschieving MS€ertification should be 11,
supplying around20,000 tonnes of tuna and over 640 conswifaeing productswith another 10 fisheries in full
assessmen(Data reported foup until 31 December 2015
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