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1. Introduction

At the Coastal States meeting oni2B1 Octobe020 between the European Union, Haeoe Islands,

Iceland and Norway, thidorwegian delegation was encouraged to starbaesstai pdat e t he A Repor
from theNEAFC Working Groupon Collating Informationon theDistributionof All Life Stage®f Blue

Whiting in the North-EastAtlantic andthe Distributionof CatchedromtheS t o dnkhésameform as

decided for the Norwegian spring spawning herring in 2019. Due to the Covid pandemic the work was

postponed one year, and it was revisited at the CS meeting br2@%ctober 2021 in London. The

delegations then agreed to establish a Working Group, which should be chaired by Norway in 2022, to

update the report from NEAFC in 2013.

The updated report was welcomed by detegationduring the consultations 2022, and they agreed to
update the report in 2023 to include distributional data for 2021 and 2022. The workingrgRDa3
has been chaired liie United Kingdom and the Faroe Islands.

1.1. Terms of Reference

As statedin theagreed record of conclusions of fisheries consultations between the Faroe Islands, the
European Union, Iceland, Norway and the United Kingdom on the management of blue whiting in the
North-East Alantic in 2023thedelegaton@a gr eed t o update the O6Report of tt
Wor king Group on the distribution of blue whiting irt

1.2. Approach of the present group

The present report relies on standardisédrmation in the form of output from internationally and
nationallycoordinatedsurveysTheinternationakurveysareorganizedvithin theICESWorking Group

of International Pelagic Surveys (WGIPS). This does not include national suBway®ys provide
snapshots of biomass/abundance distribution of the different life stages at a specific point in time and
spaceputtheintegratedchatureof theiranalysiswill give distributionmapswithin thesurveyperiod.The
presenteportcontainsurveyinformationfrom 2010- 2023. All surveys provide information on juvenile

and mature blue whiting and are conducted annually. The international surveys target blue whiting while
most of the national surveys do rfdable 4.1) Further, the national sueys coverage is usually limited

to only one (national) zone, therefore, international surveys are considered primary data sources and the
national surveys secondary sources. Due to the lack of systematic information the working group chose
to avoid intepolation between survey periods or combining surveys with different survey designs/
strategies. The maps and tables provide some guidance as to the within year rate of change in distribution
among zones.

Theworkinggroupissuedadatacall for catchdata(seeAnnexA4) whereit waskindly requestethatParties
provided informationon their respectivecatchesof blue whiting for the period 2021 - 202 with a
deadlineof 1stJuy 2023. The data call on catch data was sent to the Coastal States and Fishing Parties
on 9th February2023, detailing theformat needed for theatchsubmissiongAnnex A4). The majority

of thePartiegespondean time. As with last year there was sabmission of data from Russia

2. Background

2.1. Life cycleand distribution

Blue whiting Micromesistius pouta®u) is a small pelagic gadoid which is widely distributed in the
Northeasttlantic (Monstad, 1990)(Figure2.1.1).Thegeographicatangeof bluewhiting extendfrom
the Gulf of Cadiz to Svalbard and into the Barents Sea, between southeast Greenland and the Kola
PeninsulgBailey, 1982;Zilanov, 1984;Monstad,1990).Thehighestconcentrationsf theblue whiting
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are found along the continental shelf edge in areas west of the British Isles and on the Rockall Bank
plateau, where it occurs in large schools in the spawning season. It is also present in most other
management areas between the Barents Sea and thefS@#italtar and westward into the Irminger

Sea.

The main spawning area for blue whiting is along the shelf edge and the banks west of the British Isles
and the spawning period ranges from January to June. Spawning takes place in the water column at depths
between 300 600 m.Spawning starts in the south of the species range and ending in the north, with the
majority of spawning occurring in March and April. Spawning is also found to take place in several other
areas, such as along the Norwegian coast, in Faroese and Icelatelis, w the Bay of Bisgaand

further south along the Iberian shelf edge.

Following spawning, the eggs and larvae located in more southern areas, such as the Porcupine Bank
(west of Ireland) can drift both towards the south and north, depending on the spawning location,
oceanographic conditions, and the effects of wind forcing. The eggs and larvae originating from the
northern spawning area west of the Hebrides, drift northwards. The natttirifadispersesnostof the

larval blue whiting into the NorwegianSeaand adjacentarease.g., Icelandic waters, Faroese waters,

North Sea, and the Barents Sea. The larvae settle in autumn in deepearehsdhd stay mostly
associatedavith the bottomduringtheirfirst winter or longer.Overa period, coveringwo to threeyears,

they becomepartof the maturestock. The southwardglrifting larvaeendup as juveniles in the Bay of

Biscay and along the Iberian Peninsula.

Juveniles (age 02) arewidely distributed, from the Iberian Peninsula in the south, to the Barents Sea
and west to the Irminger Sea in the nohthtimes ofhigh abundance, the Norwegian Seaonsidered

to beanimportantnurseryareaandthey canalsobefoundin largequantitiesn adjacentvaters,suchas

the Barents Sea and in Icelandic and Faroes waters, and into the Norwegian Deep in the North Sea.

Mature blue whiting annually undertakes a seasonal migration between feeding and spawning areas.
During late autumn/earhyinter, mature blue whiting aggregate in the continental slope areas north and
eastof theFaroesFromheretheycommenceheir spawningmigrationsouthwardso thebanksand shelf

edge west of the British Isles. After spawnirtge feeding migrations start either northwards into
Norwegian Sea and adjacent areas or southwards along the continental shelf of mainland Europe.

Stock identity of the blue whiting stock is unclear as morphological, physiological, and genetic studies
suggestshe populationconsistf two stockswhich occurin the spawningareawestof theBritish Isles.
However for thepurposeof thestockassessmenthebluewhiting populationis treatedasa singlestock.

Dueto thelargepopulationsize,its considerablenigratorycapabilitiesandwide spatialdistribution,the

stock identity and population dynamics require more research effort to determine the stock structure.
Blue whiting distribution in the north Atlantic ghown in Figure 2.1.1.

3. Methods

3.1. Internationally coordinated surveys (IBWSS, IESNS,
IESSNS)

In this reporthe oftwareStoXis usedo produce estimatesf blue whiting biomass by EEZ frogurvey

data This software is used as the estimation procedure in several ICES coordinated international surveys
including the InternationaEcosystemSurveys in the Nordic Seas (IESNS), the InternatidBlaie

Whiting Spawning Stock survey (IBWSS), and the International Ecosyst&mmer Survey in the

Nordic Seas (IESSNSYT.his method is the same as was used(22 reportexceptfor using the lates
software versiongtoX 3.6.2. For full detailsof StoX please seéAnon, 2022section 3.

3.2. Catches

The data call issued for the current report included a requesiaticat per rectangle data also contained
information on catch zone (EEZhis has been consistent since tipelate in 2022n this report, there
wereonly 8incidentswherecatchdata was not submitted with associated EFBZhese casethe same
approach as used in the 2013 report was apphibdre the catches were allocated to zones considering
the proportion of the zone in each ICES rectarfhlEAFC, 2013) Spanish catch data 2021 and 2022
was not submitted on time for this report, and the ICES dttzhby ICES rectangle was used to fill the
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gap.

It should bealsonoted that in the catch analyses presented in this report, the UK zone has been considered
separately from the EU27 zone, even though the UK was a member of the EU during those years. The
posthocseparationwascarriedoutto allow for analyse®f trendsin catcheperzonefor thenewCoastal

States arrangement that came into existence at the beginning of 202Ghdhid be noted when
comparingdata from the 2013 report to tB822 report or theurrent report.

4. Results derived from surveys

Twelve international and nationaksearch surveys conducted during the period 1Z&B provide
information on spatial and temporal variation in distribution and abundance of different life stages of
bluewhiting (Table4.1).No singularsurveycoversthewhole stockdistributionrangeof all life history

stages. The IBWSS is assumed to cover most of the spawning stock while IESNS and IESSNS cover
large parts of the summer feeding distribution range of mature blue whiting and part of the immature
stock. National surveys are limited to paftstocks overall range. Total stock biomass and proportion

per zone from these three surveys are displayed in Tables 4.8.1.

Below is a short description of the surveys, their main results with regards tanmmeal variation in
the spatial distribution of the stock, and conclusions that can be derived from them as well as their
limitations.

National surveys which can potentially provide spatial information on blue whiting spatiotemporal
distributionarelistedin Table4.1.However dueto limited spatialcoveragef thesesurveystheworking

group decided against quantifying distributions per zone, instead a qualitative description is provided
(Annex Al).Information regarding these surveys was not updated in 2023 and reference to these surveys
will be removed in the next report update (2024). Surveys will {zelded to the report in future updates
where required.
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Table 4.1 List of relevantsurveysargetingbluewhiting. Indicationis givenof whetherandhow the measure@dbundance/biomassrepresentativéor thedistributionof the
life stage. Some surveys may have started earlier, but the first year under consideration in this report is 2010 (thedidrimeudes surveys in the period 1998 3).

Area (ICES Sub- Complete

Survey Time of Areas and Year spatial Report

acronym Surveyname  year Life stage Frequency Divisions) range Surveytype coverage Section Comments

Surveysanalysedin the report:

IBWSS International March- Juveniles  annual 4,5,6,7,12 2004 acoustic no 41 Surveyresultsdiscardedn 2010.
bluewnhiting April /Adults No survey in 202@ueto Covid
spawning 19 pandemic. Acoustic surveys
stocksurvey have been carried out in March

April on the main spawning
grounds west of the British Isles
since the early 1980s
independently by Norway and
Russia. Beginning in 2004 the
spawningstocksurveyeffortwas
internationally coordinated and
IBWSSwasestablished.

IESNS International May - June  Juveniles annual 1,2,4,5,6 1995 acoustic no 4.2
Ecosystem /Adults
Survey in
Nordic Seas

IESSNS International  July - Juveniles  annual 1,2,4,5,6,12, 2016 acoustic no 4.3 The IESSNS started in 2010,
Ecosystem August /Adults 14 howeveracoustiaecordingof
Summer blue whiting were added to
Surveyof the IESSNS in 2016.

Nordic Sea
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Table4.1.(cont.)

Additional surveys:

FO-GFSQL

FO-GFSQ3

IS-GFSQ1

IS-GFSQ3

PT-PGFS
Q4

PT-Crust
BTS

BS-NoRu
Q1
(BTr)/Eco
NoRuw
Q1(Aco)

Faroese
demersal
springsurvey

Faroese
demersal
autumn
survey
Icelandic
bottomtrawl
survey in
spring(SMB)
Icelandic
bottomtrawl
surveyin fall
(SMH)
Portuguese
groundfish
bottomtrawl
survey

Portuguese
Nephrops
bottomtrawl
survey

Norwegian
bottomtraw!
surveyin the
Barents Sea

February
March

August

March

October

Q4-
Autumn

Q3-

Summer

Q1l-
February

Juveniles/
Adults

Juveniles/
Adults

Juveniles/
Adults

Juveniles/
Adults

Juveniles/
Adults

Juveniles/
Adults

Juveniley
Adults

annual

annual

annual

annual

annual

annual

annual

5bl

5bl

Shelfareaswithin
Icelandic EEZ
(ICES 5a)

Shelfareaswithin
Icelandic EEZ
(ICES 5a)

9a

9a(Portuguese
southern and
southwestern
coast)

BarentsSea(1,
2a)

1996

1983

1985

1996

199G

1997

1981

sweptarea
trawl survey

sweptarea
trawl survey

Bottom
trawl

Bottom
trawl

Bottom
trawl

Bottom
trawl

Bottom
trawl/
Acoustic

no

no

no

no

no

no

no
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Table4.1.(cont.)

northof Scotland
(ICES 6a) below
the shelf break
(>500m)

NDSK Norwegian Q1i Juvenile/ annual North Sea and 1984 Bottom no Al.6
shrimpsurvey January Adults Skagerrak4a,3a) trawl
in Skagerrak  February
Norwegian
Deep

SCO_DEEP Scottish Q3 Juveniles/ biennial Northwest of 1998- Bottom no Al.3 Formerlyannuaduring2000s.
Deepwater September  Adults Ireland,alongthe 2021 trawl Biennial since 2013.
Survey shelfslopetothe
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4.1. International Blue Whiting Spawning Stock survey
(IBWSS)

The IBWSSsurvey wasstablished i2004 and icarriedout annually, theexceptionbeing2020 when

no surveywascarriedoutdueto the Covid-19 pandemicTheestimategrom the surveyin 2010wasalso
discarded from the assessment due to bad coverage of the stock. The survey is run in March/April by
vessels from Russi@010- 2015), Norway, Ireland, Faroes, and the Netherlamdkis coordinated by

ICES survey planning groups (PGNAPES and currently WGIPS). The survey aims to acoustically
determine thelistribution andabundanceat ageandlengthof theNortheast Atlantidlue whiting stock
duringthe spawningseasorio the west ofthe British Isles. Duringthe survey,biologicalsamplingwith

a pelagic trawl, is used to verify the species and age composition of the acoustic backscatter values.
Annualestimategexcluding2010and2020)of abundancéor agesl - 8 areusedin theICESassessment

of the stock.

Theresultingspatialbiomass distributioni theperiod20107 2023 areshownin Figures4.1.1- 4.112.
Relativeestimatedluewhiting biomassaandaverageroportiongperEEZ areshownin Table4.1.1.The

blue whiting stock is mainly divided between EU (Irish) and UK waters in this survey and the average
relative distribution by EEZ is EB3.6%, UK 35.6 Faroes.6%, the Special Area zone between UK
and Faroes 3%, and in the International west zoneltl8hould be pointed out, however, that these
relative proportions are only valid for the area covered by the survey.

4.2. International Ecosystem Survey in the Nordic Seas
(IESNS)

The InternationalEcosystemSurvey in the Nordic Seas is aimed at observing the pelagic ecosystem
focusing on herring, blue whiting, zooplankton, and hydrography. The survey, carried out in late April
andMay sincel995,is coordinatedy ICESsurveyplanninggroups(PGNAPESandcurrentlyWGIPS)

and is a cooperative effort by Faroes, Iceland, Norway, Russia, and since 1998 the EU (Denmark,
Germany, Ireland, The Netherlands, Sweden, and UK) with the UK starting its own contribution from
2022. The survey covered a larger arethe period 2010 2016 than in the following years. The main
differencewasthat the Icelandicpart of the surveysincludedthe shelf areasoff the westand southof

Iceland until 2017. This area was not included in the original survey estimate but is taken into account in
the currenteport. The easterrpartof the NorwegianSeais assumedo beanimportantnurseryareafor

blue whiting and the samples are dominated by immature fish, especially in years when strong
recruitmentoccurs.

The resulting spatial biomass distributions stnewnin Figures 4.2.1 4.2.14. Percentage of estimated
blue whiting biomass and average proportions per EEZ are shown in4laldleThe table shows that
the average relative biomass is distributed inside the EEZ of NoB4a§4), Faroes17.8 and Iceland
(13.1%), and less in other EEZs.

4.3. International Ecosystem Summer Survey in the Nordic
Seas (IESSNS)

The InternationaEcosystemSummer 8rvey in the Nordic Seasas initiated in 2004 by Norway and
has since been gradually expanded in geograpbadrageespeciallyfrom 2009 andonwardswith
participationof vesseldrom Icelandand the Faroes in addition tewo vessels from Norway and the

most recenyears vessefsom Greenland and Denmark (EU27). The IESSNS survey is also coordinated
by ICES survey planning groups (PGNAPES and currently WGHR8)ar to IESNS. The original main
objective of the survey was to stualyundancanddistributionof Northeas®tlantic mackere(Scomber
scombru¥ with sweptareamethodsin relation to oceanographic conditions, prey communities and
marine mammals. From 201the main objective was expandedalsoincludeinvestigdionson blue
whiting andNSSherring(Clupea harengyswith acoustiomethods thusthis report contains data from
theperiod 2016 2023.

The resulting spatial biomass distributions are shioviAigures 4.3.14.3.8. The percentage of estimated
bluewhiting biomass and average proportions per EEZ are shown in Table 4.3tabiEheutlines that
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the average relative biomass within the area surveyed is distributed inside the EEZ of Norway (31.6%),
Faroes (27.9%), International area (Banana hole, 14.7%) and Iceland (11.1%), and less in other EEZs.
This survey covers the main summer feeding areheitature stock in the northeast Atlantic.

5. Results derived from catches

5.1. Overview of submitted data
To update the distribution maps of the catches for the period-2Z2022, a request was formulated on
catch data by year, montlCES statistical square (0.5° latitude, 1° longitude) and by exclusive
economic zone (EEZ) and international waters to the nations fishing for blue whiting. The deadline for
submission of theatch datavasset to ® July 2023 All countriesdelivered their catclatain timeto be
included in the reporivith the exception of on&he level of detail of the catch data was irelivith the
request, i.e., catches reported by year, month, zone, and ICES redtaadiew observations where the
zone was noteportedthe catches were allocated to zones considering the proportion of the zone in each
ICES rectangleRussian catchds 2021 and 2022 have not been reported to this working grodp
therefore catch tables and figupgesented herare missinghesedata

The catches reported tiais Working Group were compared with the catchgsectanglaeported to
ICES, andthe catclesby division reported to ICE®ia Intercatchand usd in the assessme(figure
5.4.1). The temporal pattern of the catch was the same with the three data aitwoghthe annual
catch submitted to this working group waghtly higherthan the ICES dat®nnual catches reported
this working groupasa percentag®f catcheseportedto ICES via Interctch varied from 99% to
104%for the period 20142020 androm 86%to 87% for 2021 and 202d he highestdifferences found
between data sources in 2021 and 2822=due to the missing data from Russidhe dataset compiled
by this working groupThe ICES catch data by rectangle in 2021 and 2022 were exdhodeéigure
5.4.1.due to thepresence oRussian datavhich arenot available for this repart

5.2. Description of the Fishery

During the periodfrom 2010to 2022 coveredn this report,16 natioral fleetshavebeeninvolvedin the
bluewhiting fisheries.Thebulk of the catchis caughtwith largepelagictrawlers,somewith capacityto
proces®r freezeonboardwhile othergoumpthefishinto refrigeratedseawate(RSW)tanks.Thefishery

is mainly centred around thé'and 29 quarter of the year. During the first fjuarter the catches are
takenin theareawestof theBritish Isles,ontheRockallandHattonBanksandaroundtheFaroelslands.

In these areas the fishing fleet is generally catching the spawning aggregations of blue whiting and the
largest quantity is taken at these locations. In the following quarters, catches are taken further north in
the Norwegian Sea, Icelandic wateand the North Sea. Catches from the southern area off Spain and
Portugal are usually more evenly distributed throughout the year. For details on thetespptical
patternof thefisheryseetheannualreportof ICESWorking Groupon Widely DistributedStocks(ICES,

2023).

The spatial distribution of the commercial catch during a full seasonal cycle often do not necessarily
reflect the annual changes in distribution of the stock. The location of the fishery can be complex and
subjectto numerougactorsoverandabovewherethe stockis locatede.g. targetinghigh concentrations

at limited times of the year, market demand, profitability, availability of other pelagic stocks, access
limitations to certain zones, etc.

5.3. Zonal patterns

Interannually relativecatchef bluewhiting fluctuateby yearfor all zonegFigure5.3.1,Figure5.3.2,

Table5.3.1).Thefour zoneghatcontributehemostto bluewhiting catchesver the last decadeetheFaroe

IslandsEU27,UK andwesterrinternationatvaters(though note the greatly reduced landings in Western

international waters i2022). Morethan30%of thetotal catcheg@reannuallytakenfrom Faroese waters

(with the exception of 2011 with 2Bx) for the studied period (201@022), with an average proportion

of 39.1% in the last three years. Catches from EU27 fluctuate throughout the period but have increased

from 15.5% in 2015 t&7.6% in 202. The proportion of catches taken in the UK EEZhe last three

years is on averadi?.3%0. Catches from western international waters have also been fluctuating during
9
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the study period1(4% in 2@2, 26.2% in 2011)Relative catches from the other EEZs have been
considerably lower throughout the study period with a combined average of d8undhe last three
years.Ilt must be noted that the relative catches by zone in the last twoayediasedbecause othe
missing catch data from Russla.the past, Russia mainly fished in the Faroese and international waters
(57% and 43% of their catdbr the period20162020, respectively)Assuming that catches from Russia
havecontinued being significarfl2% of the total catch iR016202Q See tabl®.4.1), the inclusion of
Russiardatawould modify theproportionsby zonepresented here.

5.4. Interannual and seasonal patterns

Over the period 2010 to 2@2which is primarily covered in this report, blue whiting catches varied
interannually. Observed combined catches show an initial drop from 2010 tpvtdre the recorded
catchesarethelowestfor all countriegTable5.4.1).Fromthis overalllow in 2011(104,000tonnes}he
combined catches show a general increase until 2018 (1.7 million tonnes), with a small dip in 2016 to
1.2 million tonnes. After the highest reported combined catches in 2018, a small decline is followed by
a plateau in 202llowed by a drop in both 2021 and 2022ndings in 2022 are around half the peak

in 2018(Figure 5.4.1).

The changes observed in the seasonal pattern since the fishery began in the late 1970s is depicted in

Figure 5.4.2 showing the percentage distribution of the fishery by month for each year since 1927 to 202

and in Annex 3 where maps of the fishery pear and per month are shown. In the start of the period

most of the catches were taken in Apia vy , but the fApeak catcho time has
earlierin theyear.In recentyearsthe mainfisheryhasbeenconductedn March- April. Another tend is

a graduatecrease in the proportion taken in the latter half of the, ye the earlier years this proportion

was much larger.

5.5. Monthly trends

For the period2010 to 2020, more than 50% of the annual blue whiting catches are caught during the
peak of the fishery in March and Apritigures5.5.1, 5.5.2). During July to November catches are small
but start to pick up again in December/January.

The annual pattern has been staerthe period 2010 to 2@2with a steady build and decay of catches

in thefirst six months of the year with peak catches between April and March, and very few relative
catchesn thesecondhalf of theyear(Figure5.5.1) Looking furtherback,peakcatche$haveconsistently

been between March and April (Figure 2}4however historically the second half of the year has been
of someimportance.e.g.,1977 - 198 around10% of catchesper month June- October.Historical
windows also show greater variatibatween years than tiheostrecent windowe.g., inApril between

1997 and 20@ thepercentagénportanceof thismonthvaried~ 15% comparedo beingalmostidentical
between 207 and 202 (Figure 5.4.2).

6. Discussion and conclusions

The 6Terms of Refer eMRepdo rrte qaufi rtelde ud@22 | @@a ¢ theel St a
the distribution of bl ue wh"itaincladg thé period from 20N r t heast
2023.

The international surveys cover much of the stock over the spawning period and the summer feeding
period. Unfortunately, as is to be expected of the surveys, they do not, and mostly probably never will,
encompasthewholedistributionalareaof a particularstagein thelife history. Theworking groupis of

the opinion that each of the surveys provides a representative, overall, view of the stock distribution at
the time of the survey. The principal caveat is that there will be an unknown proportion of the stock

which is elsewhere, and this must be congdevhen utilising the results presented in this report. The

nationalsurveysprovideaview of stockdistributionfor a partof the stockat particulartimes of year
and should be viewed as such.

In this report catches in the ye@®@10- 2022 havebeen compiled by years, months and EEZs. Spatial
10
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distributionmapshavebeenmadeby usingthesedata.lt is clearthatthesemapscannotbedirectly used

as evidence for blue whiting biomass distribution as catch data depend on a number of factors that
influence fleetsd behaviour such as agreements for
prices, availability of other pelagic stocks, dtcaddition,2021 and 2022 catches from Russia have not

been reported to this working group and therefanme biass expectedn the relative catchby zane or

monthpresented here.

The working group has compiled and systematized the available data from different surveys on the
distribution of the blue whiting stock and the catch statistics from the fishery. Although much of the

survey data is not designed to cover the total stodk,tla@ catch data often are results of quota and

access agreement, the working group is of the opinion that overall, the report gives a relevant general

pictureof thetemporalandspatial(zonal)distributionof thebluewhiting stockin theperiod2016 2022

even though it candt be quantified in proportion of
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8. Tables

Table 4.1.1. Total blue whiting stock biomass and biomass proportion (%) by EEZ during the
Internationabluewhiting Spawning Stockurvey (IBWSS) wesif the British Islesn March/April. No
valid survey in2010 and no survey conducted in 2020.

Year Faroes UK UK/Faroes EUllreland InternationalWest TSHE1000t)
2010 No Valid Survey
2011 4.3 68.6 13.9 13.3 0.0 1950
2012 6.0 57.3 7.6 29.1 0.1 2414
2013 8.9 471 2.7 40.5 0.8 3300
2014 6.7 21.2 18 68.0 2.3 4166
2015 15.8 33.0 21 46.6 24 1666
2016 10.6 37.3 24 45.0 4.7 3077
2017 45 42.2 0.9 52.2 0.3 3143
2018 4.6 35.9 0.7 58.4 04 4285
2019 3.0 36.3 0.4 60.0 04 4636
2020 No Survey - - - - -
2021 3.6 13.6 0.2 82.6 0.0 3579
2022 9.2 151 19 73.4 0.4 2658
2023 4.1 19.6 1.1 74.5 0.7 3754
Average 6.6 35.6 3.0 53.6 10
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Table 4.2.1. Total blue whiting stock biomassand biomassproportion (%) by EEZ during the
International ecosystem survey in the Nordic Seas (IESNS) in May/June.

Year Faroes Iceland Internati  JanMayen Norway Svalbard UK TSB (1009
onal
NorwSea
2010 60.6 8.3 15 0.6 21.8 0.8 6.4 120
2011 25.0 33.3 4.5 0.0 29.6 11 6.4 431
2012 111 22.2 8.7 0.3 51.1 1.6 5.0 967
2013 10.7 24.8 10.3 0.3 524 0.8 0.7 1161
2014 24.1 24.2 6.8 0.3 37.2 0.3 7.0 837
2015 13.0 24.0 8.7 1.0 47.3 05 55 1206
2016 17.8 10.5 89 1.0 52.4 1.4 8.0 1523
2017 21.6 8.6 9.2 15 53.6 0.9 4.6 916
2018 19.0 2.0 10.8 25 57.9 0.0 7.8 496
2019 10.3 8.0 7.6 0.0 65.2 0.7 8.1 497
2020 4.4 3.4 3.6 0.1 78.3 0.3 9.9 369
2021 7.6 2.2 11.0 0.4 64.0 0.1 14.7 872
2022 12.1 3.1 7.8 0.4 62.3 0.1 141 1507
2023 12.2 9.1 13.6 1.0 50.3 0.3 13.5 1019
Average 17.8 13.1 8.1 0.7 51.7 0.6 8.0

Table 4.3.1. Total blue whiting stock biomassand biomassproportion (%) by EEZ during the

International ecosystem summer survey in the Nordic Seas (IESSNS) in July/August.

Year Faroes Grgenl Iceland International l,r\llter?atlonal JanMayen Norway Swalbard
an es

UK  UKFaroes TSB
(1200

NorwSea 0t)
2016 277 0.0 17.6 124 0.0 2.6 32.9 21 45 0.0 2473
2017 40.0 0.7 11.4 14.8 0.1 4.4 22.2 3.0 35 0.0 2995
2018 337 00 163 13.6 0.3 47 24.3 35 29 07 2077
2019 19.2 00 142 18.6 1.0 4.6 33.0 14 65 15 1950
2020 231 0.0 6.2 16.0 0.0 4.0 30.2 21 171 1.3 1791
2021 29.0 0.0 9.3 10.3 0.0 3.1 34.2 22 119 0.0 2159
2022 260 0.0 7.3 14.9 0.0 3.3 36.1 49 7.6 0.0 2236
2023 24.6 0.0 6.8 16.9 0.0 2.2 39.7 36 6.3 0.0 1990
Average 27.9 0.1 11.1 14.7 0.2 3.6 31.6 2.8 7.5 0.4
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Table5.3.1Proportion(%) of catchef bluewhiting by ExclusiveEconomicZone(EEZ) from 20107
2022. Catch proportions of 0 were present for certines (NOREU27, RUS) across the full time

series and were thus removed from the tabMote that Russian catches in 2021 and 2022 are not

included

Year  EU27 FRO UK GBR FR( GRL INN INW ISL NOR SIM__ SVA
2010 22.8 33.6 21.0 0.1 0.0 2.8 15.2 1.1 3.2 01 0.1
2011 13.3 28.1 8.1 0.1 0.0 12.2 26.2 4.1 7.8 0.0 00
2012 26.9 39.2 15.4 0.0 0.1 43 11.2 1.4 1.4 0.1 00
2013 30.3 39.4 9.4 0.0 0.0 3.0 14.9 1.0 1.5 02 0.1
2014 20.0 37.9 18.1 0.0 0.0 1.1 20.0 1.0 1.8 01 0.1
2015 15.5 38.4 11.6 4.2 0.0 3.7 20.6 1.4 47 0.0 00
2016 22.0 445 16.6 0.0 0.0 1.0 13.0 0.4 2.6 0.0 00
2017 25.9 39.4 16.9 0.0 0.0 1.4 13.0 1.4 2.0 0.0 00
2018 25.7 37.1 20.7 0.2 0.0 2.9 9.9 2.1 1.3 0.0 00
2019 28.2 34.5 14.6 0.2 0.0 1.6 19.2 0.4 1.4 0.0 00
2020 30.1 37.1 14.8 0.0 0.0 1.6 13.7 0.8 1.8 0.0 0.0

202z 29.6 36.5 13.0 0.0 0.0 0.4 14.4 25 35 00 0.0

202 37.6 43.8 9.1 0.7 0.0 0.4 1.4 3.4 3.6 0.0 0.0

Table 5.4.1. Summed catch of blue whiting by Coastal States and year.

month.* Note that Russian catches in 2021 and 2022 are not included

All information available by

Year DEU DNK ESP FRA IRL LTU NLD POL PRT SWE FRO UK GRL ISL NOR RUS Total
2010 9 059 169 13577 8763 8299 0 33993 0 1482 0 49 978 7971 2492 87 910 194317 127963 545 980
2011 266 164 2 406 4880 1192 0 4573 0 603 0 16 404 1440 88 5881 20 539 45798 104 243
2012 6238 340 6571 5860 7521 0 26118 0 1955 59 43 290 9944 2320 63 056 118176 88 301 379 752
2013 11418 2170 14 593 16 636 13205 0 50 285 0 2055 201 85767 13498 2135 104 917 196 245 120 812 633 944
2014 24 487 35334 24 471 22889 21467 4717 38 459 0 1303 0 224699 27833 6891 182884 399520 152278 1167238
2015 24106 46 208 23 880 19320 24762 0 56 241 0 1430 58 282501 34345 5620 214870 489439 185758 1408 544
2016 20 024 39774 22 557 18 062 26 527 1075 57 965 0 1550 124 282366 39715 12619 186912 310412 173 655 1193 346
2017 45 522 63611 26 022 18409 43222 5299 81093 15 889 1625 124 356501 72466 20212 228927 399 363 188 449 1566 740
2018 46 526 88 331 21796 24435 49812 0 121860 12152 1497 33 349837 74675 23452 292952 438 427 170 891 1716 683
2019 37711 69 352 21 603 21548 38561 0 67 355 27 184 2659 44 336568 62177 20042 268351 350974 188 006 1512142
2020 41 467 61175 22 693 17445 39173 11 462 62283 47614 2026 79 343371 58681 19612 243724 354032 181500 1506 345

2021 34 558 37 343 23 461 17246 38959 19 956 61 730 26 077 1552 74 202416 73681 23362 190147 233943 NA 984 505

2022 21851 43713 24 252 14202 28582 13077 62764 20948 2 265 33 217401 50142 19 184 191813 194017 NA 904 244
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9. Figures
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Figure2.1.1.Distributionof bluewhiting in theNorthernAtlantic. (Source www.imr.no)
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Figure4.1.1.Distributionof bluewhiting onthe spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSS) in March/April 2011.
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Figure4.1.2.Distributionof bluewhiting on the spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSS) in March/April 2012.
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Figure4.1.3.Distributionof bluewhiting on the spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSS) in March/April 2013.
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Figure4.1.4 Distributionof bluewhiting on the spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSS) in March/April 2014.
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Figure4.1.5.Distributionof bluewhiting onthe spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSS) in March/April 2015.
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Figure4.1.6.Distribution of bluewhiting on the spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSS) in March/April 2016.
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Figure4.1.7.Distributionof bluewhiting on the spawninggroundswestof the British Islesfrom the

International spawning stock survey (IBWSS) in March/April 2017.
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Figure4.1.8.Distributionof bluewhiting on the spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSS) in March/April 2018.
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Figure4.1.9.Distributionof bluewhiting on the spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSSMarch/April 2019.
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Figure4.110. Distributionof bluewhiting on the spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSS) in March/April 2021.
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Figure4.111. Distributionof bluewhiting on the spawninggroundswestof the British Islesfrom the
International spawning stock survey (IBWSS) in March/April 2022.
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Figure4.1.12. Distributionof bluewhiting on the spawninggroundswestof the British Islesfrom the
International spawningtock survey (IBWSS) in March/April 2023.
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Figure4.2.1.Distributionof bluewhiting in theNordic Seas‘rom thelnternationalkecosystensurveyin
the Nordic Seas (IESNS) in May/June 2010.
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Figure4.2.2.Distributionof bluewhiting in the Nordic Seas‘rom thelnternationalecosystensurveyin
the Nordic Seas (IESNS) in May/June 2011.
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Figure4.2.3.Distributionof bluewhiting in theNordic Seas‘rom thelnternationalkecosystensurveyin
the Nordic SeadESNS) in May/June 2012.
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Figure4.2.4.Distributionof bluewhiting in the Nordic Seas‘rom thelnternationalecosystensurveyin
the Nordic Seas (IESNS) in May/June 2013.
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Figure4.2.5.Distributionof bluewhiting in the Nordic Seadrom thelnternationakecosystensurveyin
the Nordic Seas (IESNS) in May/June 2014.
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Figure4.2.7.Distributionof bluewhiting in the Nordic Seadrom thelnternationalecosystensurveyin
the Nordic Seas (IESNS) in May/June 2016.
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Figure4.2.8.Distributionof bluewhiting in the Nordic Seadrom thelnternationakcosystensurveyin
the Nordic Seas (IESNS) in May/June 2017.
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Figure4.2.9.Distributionof bluewhiting in theNordic Seas‘rom thelnternationalkecosystensurveyin
the Nordic Seas (IESNS) in May/June 2018.
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Figure4.2.10.Distributionof bluewhiting in the Nordic Seas‘rom thelnternationalecosystensurvey
in the Nordic Seas (IESNS) in May/June 2019.
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Figure4.2.11 Distributionof bluewhiting in theNordic Seadrom the Internationalkecosystensurvey
in the Nordic Seas (IESNS) in May/June 2020.
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Figure4.2.12 Distribution of bluewhiting in the Nordic Seadrom theInternationakcosystensurvey
in the Nordic Seas (IESNS) in May/June 2021.
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Figure4.2.13.Distributionof bluewhiting in theNordic Seadrom the Internationalkecosystensurvey
in the Nordic Seas (IESNS) in May/June 2022.

73°N
71°N
88°'N k.
>
i = e
A
67°'N e
. e
v— - 1
65'N Y 1 < wes SESNS
o -
IR PR S
el 1 v
6I'N : P
A
oo, A s
dl NI SO
A g IESNS 2023
4
. N T . -
61'N . ok NASC
& - 0
gl PV m
1000
5000
200W 15°W 10w 5'W 0 5'E 10'E 15'E

Figure4.2.14. Distribution of bluewhiting in the Nordic Seadrom theInternationakcosystensurvey
in theNordic Seas (IESNS) in May/June 2023.

34



CoastalStatesNVG bluewhiting 2023

70°N
)
68°N Py
/‘/ /
)—’/
—
=
- ) /
66°N RIS 2V
/
,/‘/
B e __/A/”// //
64°N —
T 7\ /)
"
_‘».,‘/
/’
62°N 5 W e >
| — v
- ap
o e | P ’J’//L//)/ »
o e ol Do a5
LN = ===
S
——aly, ,«
4 O
— J—-—-"”"L IESSNS 2016
e S (R e, NASC
& 0
e - -
= I 1000
k* e sl 3
5000
30°W 25°W 20°W 15°W 10°W 50w 0 5°E 10°E 15°E

Figure4.3.1.Distributionof bluewhiting in theNordic Seadrom theInternationakcosystensummer
survey in the Nordic Seas (IESSNS) in July 2016.
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10. Annexes

Annex Al z Additional surveyswhich provide incomplete spatial
and temporal coverage

The following surveys are considertmb limited intheir temporal or spatiadoverage to bencluded inthis report
"Report of the 2023 Coastal States Working Group on the distribution of blue wiMlicigihesistius poutasspu
in the Northeast Atlanti€. Information regarding thessurveyswas not updated in 2023 aneference to these
surveys will be removed in the nengportupdate(2024) Surveys will be readdedto the reporin future updates
whererequired

AnnexAl.1Faroe Plateau demersal surveys during Quarter 1 and
3

Two annual demersal bottotrawl surveys are carried out on the Faroe plateau by the Faroese Marine
Research Institute (FAMRI), one during spring (BBSQ1) from March 1996 to present and one
duringlatesummer/earhautumn(FO-GFSQ3) from August1994to presentThesurveyshavenotbeen

used in the blue whiting assessments. The surveys are aimed @§Gadds morhup haddock
(Melanogrammus aeglefinuand saithgPollachius vireny but varying amounts of blue whiting are
caught as byatch especially in the deeper regions of the shelf.

The size of the blue whiting ranges from-146 cm. Afterthe spawning in early spring the larvae drift
northwards with the currents and young of the year are found in the deeper regions of the shelf in the
autumn Also 1-groupbluewhiting arefoundontheshelfin thesameregionsandarecaughtin thespring

ground fish survey. The average catches of blue whiterginit effort (kg/hour)oy ICES rectangle for

the spring and summer bottom trawl surveys are available from 1998 and onwards.

AnnexAl.2Icelandic bottom trawl surveysin spring and autumn

Marine and Freshwater Research Institute (MFRI) has conducted an annual bottom trawl survey in
March (SMB) (S6lmundsssortal., 2021)andOctober(SMH) (Jakobsdéttietal., 2021)respectively

since 1985 and 1995. Presentation of blue whiting data from both surveys in the current report is limited
to theperiod 2010 to 2020The surveys target demersal fish species on and in the vicinity of the
continental shelf around Iceland within the national exclusive economic zone. The locations of trawl
stations are fixed. Approximately 600 stations are sampled during SMB and appebxi8@® during

SMH. Trawling is carried out utilising a demersal trawl with approximately 17 m horizonal opening for
both surveys, and approximate vertical opening of 2.5 m for SMB and 5 m for SMH.

Blue whiting are caught as byatch during both surveys (Figure A1.2.1). Distribution varies between
surveys and is wider ranging in SMH. In SMH, blue whiting is regularly caught along the shelf edge
southeastsouth,southwestandwestof Iceland.ln SMB, bluewhiting catchis limited to the shelfedge
southeast and southwest of Iceland.
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SMB in March SMH In October

Latitude

Longitude

Figure A1.2.1Blue whiting catch (filled blue circles) during SMB and SMH from 2010 to 2020. Number
of blue whitingcaughtis presentedby sizeof bluecircle. Maximumcatchpertow was34,645specimens

for SMB and59, 697specimengor SMH. Bottomtrawl! stationswhereno bluewhiting werecaughtare
alsodisplayed(red dot) asis EEZ of Icelandic waters (black line) and depth contours for 200 mm500
and 1000 m (grey lines).

Blue whiting werecaught every year during both surveys (Figure A1.2.2). There was no SMH in 2011.
Annual mean blue whiting abundance index ranged betweeh53 blue whiting per tow for SMB
(Figure Al1.2.2a) compared to 3@00 blue whiting per tow for SMH (Figure A1.BR Furthermore,

blue whitingwerepresentaat4i 20 % of trawlstations forSMB and for30 - 47 %of stations for SMH.
Variability in blue whiting annual mean abundance (shaded red ribbon) was high for both surveys as
expectedyiventhedistributionof catchratespertow station,i.e., few stationswith highabundancenore

with low and many zero catches.

Relevanceof SMB and SMH time seriesfor blue whiting

The surveys prove blue whiting presenceldalandic EEZ during spring and fall. Blue whiting is
considered a bgatch species in these surveys as the survey design does neither consider blue whiting
spatial distribution nor vertical distribution in the water column. Annual mean density indexivalue
sensitive to extreme catches and care should be taken with interpreting the data. Proportion of stations
with blue whiting caught measures distribution range of blue whiting within the Iceland shelf per year.
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FigureAl.2.2.Blue whiting annuaimeanabundancéor SMB (a) andSMH (b) from 2010to 2020(filled
redcircles) with coefficient of variation (shaded red ribbon). Proportion of stations with blue whiting
present is also displayed (filled blue circles).

References
JakobsdottirK. B., BjornssonH., S6lmundsson]., Kristinsson K., Bogasony. 2021.Stofnmeeling
botnfiska a#® haustlagi 2021. Framkvbmd20glhel stu 1
60.
Sdélmundsson, JHaney, G.,Karlsson, H.,Pétursson, H.,Bjornsson, H., Jonsdottir, I.G.,
Jakobsdottirk.B., KristinssonK., BogasonyV. 2021.Stofnmaelingootnfiskaa islandsmidum
2021 framkvbmd og helstu niHursto°Hur. HV 2021

AnnexA1.3A blue whiting biomassindexfor ICE®iv. 6aderivedfrom
the Scottish Deepwater Survey data set

A regular trawl survey of the fish community in the deep waters to the northwest of Scotland has undertaken between
1998 and 2018, using the MRStotia This survey routinely catches blue whitingtmshallowertows;therefore,
we haveexploredits utility in assessingbundancef this speciego the west of Scotland. Since 2015 the index has

increased strongly, which does not align with general perceptions of the state of the stock and may represent some
change in the migratory patterns.

The survey is conducted with a bot-hoppergtoundgedr, switdthiag wa s
to lighter 160 bobbins i f1@0M038 wetpB6O0 akfpatsgraiediv 25008 ai e a
m). Warp-to-depthratio rangedetweer:1and2:1,decreasingjradually withdepth.Meshsizein thecodends 20
mm. Netgeometryis monitoredusingSCANMAR sensors tgive headlineheight,depth,anddistanceof wingsand
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doorsto ensurehenetis fishing correctlyandin aconsistentmanner Towshavebeenfocussedn strataof 500m,
1000m,1500mand1800m,with hauls at intermediate depths being conducted as time and conditions allow. The
survey covers ICES Division 6eom thenorthwesbof Ireland,alongtheshelfslope,to thenorthof ScotlandHauls
atRockallandat Rosemary Bank are conducted irregularly, and so have been excluded from this analysis.

Datafor bluewhiting in thedeepwatersurveyareavailablefrom 1996to 2021.Dataweresub-settedo only include
core stations located in shelf waters (therefore the index is only calculated from 1998 adrzttavailablefor

yearswhereexploratorysurveygakeplace).Biological dataareonly available for 2021, and so agebased index

of abundance cannot be calculated from this survey.
Thelack of agedatameanghata calculatedndexof biomassisingweightby hauldata(calculatedusing Kristensen

& Berg,2018)ismostappropriateA deltalognormalmodelusingthed s u 1 \n & gackdge (Berg, 2020) was fitted
to thedata assuming all fish are the same age, to give estimates of blue whiting biomass over tima{RBd)re
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FigureAl.3.1. Indexof Blue Whiting biomasglerived fromthe Scottishdeepwatesurvey

The Scottish Deepwater Survey has conducted tows in both UK and Irish waters. Survey data were omolayed

spatialinformationto assigneachhaulto thecorrectEEZ (FigureA1.3.2). Alternativesurvey grids were created for
the Irish and UK EEZs and the survey index model was th@mnojected across these grids (Berg, 2020) to give

indices of blue whiting biomass for the two separate areas.
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FigureAl1.32. Haulsused in thecalculationof the bluewhiting indexby EEZ.

The larger proportion of the survey hauls are conducted in UK waters (FAdguse), which is reflected in the
roughly 8620 split of the biomass index. This ratio has remained stable despite the recent increase in biomass

(FigureA1.3.3, TableA1.3.1).
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FigureA1.3.3. Indexfor bluewhiting by country.
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Table A.31. Time series of biomass by zone

Year UK EU Total UK Proportion
1998 25767.96 6160.67 31928.64 0.81
2000 11256.89 2510.07 13766.96 0.82
2002 18615.22 4146.90 22762.12 0.82
2004 30070.86 7186.66 37257.52 0.81
2005 8740.06 1956.82 10696.89 0.82
2006 9692.02 2601.31 12293.34 0.79
2007 5914.68 1544.94 7459.62 0.79
2008 7830.81 2085.58 9916.39 0.79
2009 14210.73 3326.67 17537.39 0.81
2011 15427.65 3548.66 18976.31 0.81
2012 13357.51 3027.88 16385.39 0.82
2013 30783.22 7595.37 38378.59 0.80
2015 29165.03 6954.99 36120.02 0.81
2017 121751.28 27258.37 149009.65 0.82
2019 272735.32 62118.73 334854.05 0.81
2021 244808.05 66263.83 311071.88 0.79
Averageof
past 5 0.81
indices
References:

Berg, C.W. 2020.surveylndexCalculatesurveyindicesof abundancérom DATRAS exchangalata.R package

versionl.09.

Kristensen, K.,

Berg, C.

2018. DATRAS:

Read

and convert

raw data

obtained

http://datras.ices.dk/Data_products/Download/Download_Data_publicRgaxkageversion1.01.
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AnnexAl.4Portuguesesurveys

The Portuguese Institute for Sea and Atmosphere have conducted the Portuguese groundfish stielyS (PT
Q4) along the whole Portuguese continental waters (ICES Division 9a) since June 1979, émauéll;nn.The

main objectivesof thesesurveysare to monitor the abundanceand distribution ofblue whiting, hakeand horse
mackerefecruitmentmonitortheabundancanddistributionof hakein spawningseasoiiwinter)and,for all surveys

to estimate(i) abundancéndicesandbiomasof themost important commercial species; (ii) biological parameters,
e.g. maturity, ages, saatio, weight, food habits; and (iii) biodiversity on the sampling area. The primary species
were blue whiting, hake, horse mackerel, mackerel, chub mackerel, amglerfigrim and Norway lobster (ICES.
2017).

Portuguese Crustacean bottom trawl surveysemphropssurveys (PTCrustBTS) have beeronducted since 1997
and usually take place during the second quarter, generally late ééaly July, covering the southwest and south
coasts of Portugal, which correspond to the Functional Units (FU) 28 and 29 oDiG@ESn 9a,respectivelyThe
mainobjectivesof thePortugues€rustaceaf rawl Surveysareto:

(i) estimate the relative abundanceNsphropsas well as of other crustacean species (deepwater rose shrimp. red
shrimp) and accompanying species, like blue whiting; (ii) study their geographical distribution in space and time;
and (iii) collect data for the determination of biological parameters (a8, lengthweight relationships, maturity,
growth).

The objective of this working document is to compile the abundance estimates and the distribution of blue whiting
(Micromessistius poutasspudrom those two surveys (PFGFSQ4 and PTCrustBTS), conducted in Portuguese
continental waters. This data compilation will correspond to the periodZ@d until 2021.

A.1.4.1SURVEY DESIGN

Detailed information on changes on sampling design and estimation methods related with the P&tuguesee y s 6
is availablein ICES(2017),for the PT-PGFSQ4 surveyandon ICES (2018),for the PFCrustBTS Survey.

In 2012,2019and2020thesurveyswverenotconducted.

A.1.4.1.1 PortugueseAutumn groundfish survey (PT-PGFSQ4)

The Portuguese Autumn groundfish survey {PGFSQ4), or demersal survey, plan comprises 96 fishing stations,

66 at fixed (grid) positions and 2 random, spreaover12 sectors, subdivided into 3 depth ranges 200m, 101

T 200m and 201 500m(Figure A.1.4.1.1). The tow duration is 30 min, with a trawl speed of 3.5 knots, during day
light. The bottom trawl net used is the NCT (Norwegian Camgiaill) with rollersin thegroundropeThemean
horizontalopeningbetweernthewingsis 14.7 m,the meanverticalopeningis 4.4 m andthe codendmeshsizeis 20

mm. Before2005,thesurveydesign plan was based on 97 fixed stations, spread over the same 12 sectors but sub
divided into four depth ranges: 20100m, 1017 200m, 201i 500m and 501 750 m, with a total of 48 strata
(ICES. 2017).
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FigureA.1.4.1.1 Stratification(left plot) andhaulsperformed(right plot) during Portugueséutumn
groundfish survey conducted in 2017.

A.1.4.1.2 PortugueseCrustaceanbottom trawl survey (PT-Crust-BTS)

ThePortugues€rustaceabottomtrawl survey(PT-CrustBTS) samplingdesignwasadaptedrom the bottom trawl

surveys (stratified random sampling) and formed the basis for data collection for the crustacean surveys in the period
1997- 2004. The southwest and south coasts of Poriuged divided in sectors and each sector is split by depth
strata. The number of trawling stations in each stratum was dependent on Nephrops and rose shrimp abundance
variance, with a minimum of two stations per stratum. &legagenumberof stations irthe period consideretiere

was 60Dueto thesmall number of samples in some strata and to the random selection of the positions, this sampling
design does not allowhe applicationof geostatisticaimethodsfor estimation.For this purpose,a regulargrid
composed by 77 rectangles is used since 2005 (Figure A.1.4.1.2), with one station within each rectangle. Each
rectangle has 6.6 minutes of latitude x 5.5 minutes of longitude for the SW coast anersacéor the south coast,
corresponding approx. to 38?. The abundance observed at a particular point within the rectangle will reflect the
relative abundance of the resource at that geographical area and it is assitpeazbmndreof the rectangleThe
stationsmaybegroupeda posterioriin the stratausedpreviouslyand the results compared with the former surveys.
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FigureA.1.4.1.2 Stratification(rectanglesandhaulsperformedduring Portuguesé€rustacearottom
trawl survey conducted in 2018.

A.1.4.2METHODS
A.1.4.2.1 PortugueseAutumn groundfish survey (PT-PGFSQ4)

The analysis will focus on years from 2010 onwards and limited to tHeGHSQ4 Autumn surveys (20102021,
except 2012, 2019 and 2020).

Abundance (nhumber per hour) and biomass (kg per hour) estimation and their standard deviations were computed
for the whole surveyed area and based on the methodology presented by Cochran (1977) for calculation of estimators
for the stratified random samplj. Since blue whiting can form big shoals, in case the catches in a station were
higher than 2000 kg, then the data were reviewed and reduced to the 95% quantile of the remaining observations in
the same survey. Tharesent data was reviewed with correstfor maximum catches in 15 hauls in 2010, 2015,

2017, 2018 and 2021.

A.1.4.2.2 PortugueseCrustaceanbottom trawl survey (PT-Crust-BTS)

The analysis will focus on years fra2010 onwards (2012021, except 2012, 2019 and 2028)undance (number

per hour) and biomass (kg per hour) estimation and their standard deviations were computed for the whole surveyed
area and based on the methodology presented by Cochran (1977) for calculation of estimators for the stratified
random samjhg.
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A.1.4.3RESULTS
A.1.4.3.1PortugueseAutumn groundfish survey (PT-PGFS-Q4)
A.1.4.3.1.1 Abundance indices

The bluewhiting abundance in numbeasid in weightoer hour towin the PFPGFSQ4 time seriesre shown in
Table A.1.4.3.1.1. The highest values recorded in the series ocaur26d0 with 3238 ind/h and 101 kg/h and
more recently in 2021 with 4466 ind/h and 154 kg/h.

A lengthlimit of 20 cmis establishe@sa proxy of recruitmentTherecruitmentndexis usuallyhighly relatedwith
theabundancéndex. Thehighestrecruitmenindexwasobservedn 2010,in 2018andalso in 2021.

Table A.1.4.3.1.1Blue whiting abundance in number and in weight estimated for the Portuguese Autumn
groundfish surveys (RPGFSQ4) from 2010 to 2021. No surveys have been conducted in 2012, 2019
and 2020.

Number per Number per Weight
Number per Weight per P P per hour
hour tow <20cm hour tow
Year hour tow hour tow . tow
Recruitment standard
Index(n/h) Index (kg/h) o standard
Index (nrec/h) deviation deviati
eviation
2010 3238.24 101.29 2683.94 505640.98 | 88728.95
2011 904.78 46.96 475.67 94596.22 35902.58
2012 - - - - -
2013 65.42 6.41 0.05 162.06 1067.76
2014 1087.78 34.97 1006.64 58375.19 12028.99
2015 1743.00 73.10 1102.77 186676.9 69400.63
2016 1028.19 53.04 430.56 139684.6 21623.31
2017 1233.40 68.53 705.12 86028.26 70545.69
2018 2183.52 97.54 1613.92 188112.64 | 96914.34
2019 - - - - -
2020 - - - - -
2021 4466.16 154.20 3568.43 373490.30 | 84691.11

A.1.4.3.1.2Spatial distribution and Occurrences

Thespatiadistributionof bluewnhiting in thePortugues&utumngroundfishsurveysasnumberperhour tow is shown
in Figure A.1.4.3.1.2. and Figure A.1.4.3.1.3 showdik&ibution of the number of recruifs20cm) perhourtow

in the Portuguesecoast.During the autumn,blue whiting in the Northern region of Portugal occurs in higher
abundance, although their presence in the southern areas has also been constant for time series period.
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Figure A.1.4.3.1.2Blue whiting abundance and spatial distribution as number per hour tow in the
Portuguese Autumn groundfish surveys {PGFSQ4), from 2010 until 2021. No surveys have been
conducted in 2012019 and 2020. + station position without blue whiting catches.
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FigureA.1.4.3.1.3 Blue whiting recruits(<20cm)abundancandspatialdistributionasnumbemperhour
tow in the Portuguese Autumn groundfish surveys-F&EFSQ4), from 2010 until 2021. No surveys
have been conducted in 2012, 2019 and 2020. + station position without blue whiting catches.

A.1.4.3.2 PortugueseCrustaceanbottom trawl survey (PT-Crust-BTS)
A.1.4.3.2.1 Abundance indices

The blue whiting abundancén numbersandin weightperhourtow in the PT-CrustBTS time seriesare shown in
Table A.1.4.3.2.1. The highest values recorded in the series occurred in 2010 with 3861 ind/h and 51 kg/h and more
recently in 2017 with 393 ind/h and 37 kg/h.

A lengthlimit of 20 cmis establishedsa proxy of recruitmentTherecruitmentindexis usuallyhighly related with
the abundance index. The highest recruitment index was observed in 2010, in 201Z20&1d in
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Table A.1.4.3.2.1Blue whiting abundance in number and in weight estimated for the Portuguese
Crustacean bottortnawl surveys (PICrustBTS) from 2010 to 2021. No surveys have been conducted

in 2012, 2019 and 2020.

Number per .
Number Weight per hour tow <20 Number per Weight per
per hour hour tow hour tow
Year hour tow cm
tow . standard standard
Index (kg/h) Recruitment o o
Index(n/h) deviation deviation
Index (nrec/h)
2010 360.55 51.15 42.00 6915.15 94.32
2011 59.88 10.50 221 78.77 3.76
2012 - - - - -
2013 85.92 11.15 0.14 59.36 1.59
2014 101.14 13.03 20.58 413.85 7.55
2015 76.81 6.28 6.68 -215.57 -0.67
2016 277.25 25.07 6.72 950.43 3.33
2017 393.37 39.69 30.65 2217.76 41.01
2018 214.25 28.26 10.49 907.32 12.22
2019 - - - - -
2020 - - - - -
2021 77.77 6.18 27.33 145.35 6.16

A.1.4.3.2.2 Spatial distribution and Occurrences

The spatial distribution of blughiting in the PTCrustBTS surveys as number per hour tow is shown in Figure
A.1.4.3.2.2. Figure A.1.4.3.2.3 shows the distribution of the number of recruits (<20 cm) per hour tow in the
Portuguese coast. During the summer, blue whiting occurs in higbhadance in the soutiestern and southern
coasts of Portugal.
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3 - 4 4% &
$ b . 4 numh
R = B oS, I
" AT _tw Wagmbeva, " ’WE{% w ‘I?‘N?‘*b’g:“ 5000
S T 4000
-:é 2016 2017 2018 2021 3000
o _a & & P 2000
B §o 1000
% [~ 4
-1 =
CAPE SAedif coo il < sBent
25 w 5 P ag® R Lo
Longitude

Figure A.1.4.3.2.2Blue whiting abundance and spatial distribution as number per hour tow in the
Portuguese Crustacean bottom trawl surveysQRIStBTS), from 2010 until 2021. No surveys have
been conducted in 2012, 2019 and 2020. + station position without blue whiithgxa
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FigureA.1.4.3.2.3 Blue whiting recruits(<20cm)abundancandspatialdistributionasnumberperhour
tow in the Portugues€rustacean bottom trawl surveys (ETustBTS), from 2010 until 2021. No
surveys have been conducted in 2012, 2019 and 2020. + station position without blue whiting catches.
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AnnexAl.5Norwegian bottom trawl survey in the Barents Sea

Norway has conducted a bottom trawl survey in Januligrch targeting cod and other demersal fistheBarents
Seasincelate1970sBluewhiting areregularlycaughtasaby-catchspeciesn thissurvey. Estimates of blue whiting

biomass and abundance are available from 1998 onwards. This index is used in the assessment for evaluation or
incoming yeatclasses of blue whiting. The index is a qualitative measure indicating if thelgeamight betrong.

Annex Al.6 Norwegian shrimp survey in Skagerrak - Norwegian
Deep

Norway hascarriedout a bottomtrawl surveytargetingshrimp (Pandalusborealig since1984.Before 2005 the
surveywas conducted in OctobeNovember, during 2062006 it was carried out in May and from 2007 onwards

it was conducted in JanuaRebruary. Swept area estimates of blue whiting biomass are available from 1998
onwards. The blue whiting data is not usechim assessment.
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Annex A2 z Surveyand catch tables from the 2013 report
TableA2.1. Percentagesf bluewhiting biomasdy zonegIBWSS) 19982013

Special Inter. Special
Jan Green- area Inter. Inter. Bar. Norw. area
Year EU Norway lceland* Svalbard Mayen land Sea Sea Russia Bar.Sea Total

i

82.73 - - - -

:

74.54 - - - - - 17.53 4.63 3.30 - - - - 100

2003 73.60 - - - - = 20.82 2.98 2.60 = - - - 100
Y|
2005 72.98 = = = = = 15.61 1.75 0.40 = = = = 100
e e e e LS ———
2007 78.29 - - - - - 5.53 2.05 14.12 - - - - 100
e T - B . )
2009 75.93 - - - - - 12.55 2.79 8.72 - - - - 100
(o wmw - - 0 = ¢ smes ey s s 2 s ]
2011 78.69 = = = = = 14.49 6.74 0.08 = = = - 100
A R R . )
2013 87.54 - - - - - 10.19 1.50 0.75 - - - - 100

- Mot covered

TableA2.2. Percentagesf bluewhiting biomasdy zonegIBWSS); 20092013,20042013 andLl9982013

Special Inter. Special
Jan Green- area Inter. Inter. Bar. Norw. area
EU Norway Iceland Svalbard Mayen land Faroes EU/FO west Sea Sea Russia Bar.Sea

Average 2004-
2013 78.0 - 0.1 - - - 11.3 3.2 7.4 - - - -

61



CoastalStatesNVG bluewhiting 2023
TableA2.3. Percentages of blue whiting biomass by zones (IESNS) 2008

Special Inter. Special

Jan Green- area Inter. Inter. Bar. Norw. area
Year EU Norway Iceland  Svalbard Mayen land Faroes EU/FO west Sea Sea Russia Bar.Sea Total
2001 0.74 44.72 - 0.34 0.80 - 45.87 2.53 = - 5.00 - - 100
2003 3.88 32.22 12.29 0.45 4.12 = 35.98 1.67 0.13 = 9.26 = = 100
2005 6.20 52.28 10.06 1.56 7.38 - 10.13 - - - 12.37 - - 100

2013 0.56 58.90 13.45 1.25 0.69 - 11.23 - - = 13.93 = S 100

- Not covered

TableA2.4. Percetagesof bluewhiting biomasdy zonegIESNS; 2009-2013, 20042013 and20002013

Special Inter. Special
Jan Green- area Inter. Inter. Bar. Norw. area
EU Norway Iceland Svalbard Mayen land Faroes EU/FO west Sea Sea Russia Bar.Sea

Average 2004-
2013 3.9 487 12.9 1.2 17 - 224 0.1 - - 91 - -



Special
Special Inter. Bar. Inter. area
EU Norway leeland Svalbard  Jan Mayen  Green-land Faroes area EU/FO Inter. west Sea Norw. Sea Russia Total

120 846 48 473 28794 438 9707 896 160 585 16 551 14 157 010 543 314

209 782 136594 13910 49579 120335 8780 156 046 7 803 32 397 672 1100533

1982 281010 77 209 5 387 55 69 905 111 340 14 742 245 33 189 524 151

339 762 76428 135

=]

58 137 616 6190 22747 15018 597 953

447 443 126 920 82 149073 32625 35422 17 337 803 508

1988 386 506 53117 35

IS
.

146 705 12 438 58 205 1775 658 785

1990 297776 39 695 11 83 106 31478 84 680 466 537 213

1992 255755 37107 1 87089 38739 20661 5755 445 107

1994 318 500 12 681 618

=]

74 176 21561 45012 1311 473 862

1996 369 331 53637 473 83733 32158 28 4p4 6 887 574 683

1998 493 259 119 465 88 402 309 3976 117 852 39198 256 083 13 027 1131570

2000 424 874 173948 154 629 6893 27 296789 31229 279152 24 377 1391918

2002 310112 247 278 255 559 7032 1721 347 068 30288 286 046 1 63 991 180 3 1549 282

2004 490 535 373 050 385920 25022 5354 392 209 50774 499 287 192 670 2414 820

923 611 121171 63 327 24 215 8170 442 635 27 426 310 666 2013923

2008 682 367 31325 1729 281 453 0 179 694 80794 257 934 26 256 1260833

2010 282 097 18995 3282 719 374 24 99 404 49730 76 230 13176 544 031

2012 185 024 7884 3 889 216 199 220 83174 48 566 42 094 13731 384 997
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Special
Special Inter. Bar. Inter. area
Year EU Norway Iceland Svalbard  Jan Mayen  Green-land Faroes area EU/FO Inter. west Sea Norw. Sea Russia Bar.Sea Total

5.3 0.1 1.8 0.2 29.6 3.0 0.0 0.0 28.9 0.0

1980 19.1 12.4 1.3 4.5 10.9 0.8 14.2 0.7 0.0 0.0 36.1 0.0 0.0 100.0

:

53.6 14.7 1.0 0.0 0.0 0.2 21.2 2.8 0.0 0.0 6.3 0.0 0.0 100.0

E

56.8 12.8 0.0 0.0 0.0 0.0 23.0 1.0 3.8 0.0 2.5 0.0 0.0 100.0

E

55.0 15.8 0.0 0.0 0.0 0.0 18.5 4.1 4.4 0.0 2.2 0.0 0.0 100.0

E

58.7 8.1 0.0 0.0 0.0 0.0 22.3 1.9 8.8 0.0 0.3 0.0 0.0 100.0

g

55.4 7.4 0.0 0.0 0.0 0.0 15.5 5.9 15.8 0.0 0.1 0.0 0.0 100.0

8
[ %]

57.5 8.3 0.0 0.0 0.0 0.0 19.6 8.7 4.6 0.0 1.3 0.0 0.0 100.0

3

67.2 2.7 0.1 0.0 0.0 0.0 15.7 4.6 9.5 0.0 0.3 0.0 0.0 100.0

E

64.3 9.3 0.1 0.0 0.0 0.0 14.6 5.6 5.0 0.0 1.2 0.0 0.0 100.0

8
5
(=2}

10.6 7.8 0.0 0.4 0.0 10.4 3.5 22.6 0.0 1.2 0.0 0.0 100.0

E

30.5 12.5 111 0.5 0.0 0.0 21.3 2.2 20.1 0.0 1.8 0.0 0.0 100.0

8
[ %]

20.0 16.0 16.5 0.5 0.1 0.0 22.4 2.0 18.5 0.0 4.1 0.0 0.0 100.0

E

20.3 15.4 16.0 1.0 0.2 0.0 16.2 2.1 20.7 0.0 8.0 0.0 0.0 100.0

g

45.9 6.0 3.1 1.2 0.0 0.4 22.0 1.4 15.4 0.0 4.6 0.0 0.0 100.0

2008 54.1 2.5 0.1 0.0 0.0 0.0 14.3 6.4 20.5 0.0 2.1 0.0 0.0 100.0

2010 51.9 3.5 0.6 0.1 0.1 0.0 18.3 9.1 14.0 0.0 2.4 0.0 0.0 100.0

2012 48.1 2.0 1.0 0.1 0.1 0.1 21.6 12.6 10.9 0.0 3.6 0.0 0.0 100.0
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TableA2.7. Averagepercentagef catchesy zonefor periods 06, 10, 15,20 and30years(19832012)

Special Special
Jan Green- area Inter. Inter. Bar. Inter. area
EU Norway Iceland Svalbard Mayen land Faroes EU/FO west Sea Norw. Sea Russia Bar.Sea
Average 2008-2012 46.3 3.8 1.0 0.1 0.0 0.0 16.6 8.8 18.6 0.0 4.7 0.0 0.0
Average 2003-2012 38.9 6.4 4.9 0.6 0.0 0.1 18.8 5.5 19.7 0.0 5.1 0.0 0.0
Average 1998-2012 36.3 8.4 72 0.6 0.1 0.1 18.9 4.6 19.6 0.0 4.3 0.0 0.0
Average 1993-2012 43.1 8.3 5.5 0.5 0.1 0.0 17.9 4.6 16.6 0.0 3.5 0.0 0.0
Average 1983-2012 47.1 9.0 37 0.3 0.1 0.0 18.6 4.3 13.8 0.0 2.9 0.0 0.0
TableA2.8. Averagepercentagef catchesdy zonefor the periods 19772005 and 2002012
Special Special
Jan Green- area Inter.  Inter. Bar. Inter. area
EU Norway Iceland Svalbard Mayen land Faroes EU/FO west Sea Norw. Sea Russia Bar.Sea
Average 1977-2005 43.1 10.5 4.0 0.5 1.0 0.1 19.9 3.3 9.9 0.0 7.7 0.0 0.0
Average 2006-2012 46.7 4.2 1.7 0.3 0.0 0.1 17.7 7.0 18.1 0.0 4.2 0.0 0.0

These two periods are before and after the coastal states came to a quota agreement
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Annex A3 z Distribution of blue whiting fishing per month and

year
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Figure A3.1. Total catchesl9772022 in January Note that Russian catches in 2021 and 2022 are not
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Figure A3.5. Total catches1977%202 in May. Note that
included.
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Figure A3.6. Total catches1977%202 in June.Note that Russian catches in 2021 and 2022 are not

included.

71

June
1977 1978 1979 % 1980 - 1981 & 1982 \
, , ® - % )
% et < [P G Nk ¥o)
7} ¥ i s s o
1983 1984 1985 1986 1987 1988
L o i‘& :‘* &A Lt
o " M i’ R Al
| Sad - - ="
1 ] ]
1989 1990 1991 1992 1993 1994
%;.ﬁ‘. t r.k. j'lv ; ‘;_jv‘& : ‘)m; i 4
{ { { f { {
1995 1996 1997 1998 1999 o 2000
it v d ..,i".‘ 2 AN "uii:‘\, &
{ { { { ! f,
2001 - 2002 - 2003 = 2004 @ @ 2005 2+ |l2006 :
I - O o G B* L -\’,&IL 4‘“‘
A S A 'K T v
2 y: Ty
., Nz y [
L & = .S 4
| i 3 i [ [
2007 2008 2009 2010 2011 2012 .
A & 4 ¥ 4 S # a
- J -+ 3§ By " 2l
r:; -5 -’—, h -.‘4 »»»2
[ [ [ f I [
2013 2014 2015 2016 2017 2018 )
¥ . )¥ B, &g 4
¥l -‘»"r.zi ",‘viy-'-!,, Ay ,—,JVL 5 w“".‘*'»,.
.’ " ]
o o 3 " o2 %
£ { 4 [ £ [
2019 2020 2021 2022
¥ 7 2 .
Ay " ”F’ : :g.g 1’)
“ - %78 % % ® >3000t
i § 3 a 300 - 3000 t
3 - < ) + <300t
t 4 t f




CoastalStatesNVG bluewhiting 2023

July

1977 1978 1979 : 1980 = 1981 . 1982
. v, s %, 1@ 2
b ¥ Ere g Wt
o Ha 3 L
1983 1984 1985 1986 1987 1988 :
Gt 'aﬁ;*‘ 0 LN " it %
| Gl o - -
{ { {
1989 1990 1991 1992 1993 1994
*u;-fi‘: -;:\"?— .,-f;_ R ;Ey g}.,
-‘ll,-, %s - - Ha - -
{ { { { { {
1995 1996 1997 1998 1999 2000 %
- o ol el S -
@ ol 1 & eyl v
{ { | { | f.
2001 e 2002 % |2003 " 2004 - |2008 = 2006 :
5 o3 AR wia 59 “ it
L i Ve o i - %
E x‘: 1: ° 2 7
) ¢ s ! Ih
h b s k: 3
i, f f [ § [
2007 e 2008 = 2009 2010 : 2011 W 2012 "
- -_i';’: ‘\#‘ “?‘ 3 i?'u v i »
v \i, « ".“-\; \ 3 -~|~
% »
L - N - I 4
o . w ' : 3
f{ [ [ [ [ [
2013 3 2014 2015 ) 2016 atiE . 2018
S e i v "’:; ,;‘;i,. ."-A; ' % ?L "'.;jg;
75\ & Pt S e (4
b ol o ' ‘-.J b
{ { 4 ( ( 2
2019 g 2020 P 2021 , 2022 i
i ®, P i
& 3 % % %8 " " >3000t
A L a 300 - 3000t
: : + <300t
[ ad = . :
i L ! t
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Figure A3.8. Total catchesl 9772022 in August. Note that Russian catches in 2021 and 2022 are

included.
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FigureA3.9. Total catches 9772022 in SeptemberNotethat Russian catches in 2021 and 2022 are not

included.
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FigureA3.10. Total catchesl977#2022 in October.Note that Russian catches in 2021 and 2022 are not
included.
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FigureA3.11.Total catched 9772022 in NovemberNotethat Russian catches in 2021 and 2022 are not

included.
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FigureA3.12.Totalcatched 9772022 in DecemberNotethat Russian catches in 2021 and 2022 are not
included.
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