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Automaticldentification System

Biomass of 4 years and older fish

The biomass limit reference point below which there is a high risk that recruitment witifesired and
that the stock could collapse

The biomass below which there is no historical record of recruitment

SSB that is associated with Maximum Sustainable Yield (MSY)

Precautionary reference point designed to have a jwobability of being below B

Exclusive Economic Zone

European Union

Endangered, Threatened and Protected species*

United Nations Food and Agriculture Organization

Fishing mortality which in the long term will result in an average stock sizg at B

Fishing mortality rate that maximizes equilibrium yield per recruit

Management elected fishing mortality target/limit; usually specified in FMP

Fishery Management Plan

Fishing mortality which in the long term will result in an average stock sizgsat B

Precautionary reference point for fishing mortalityavoid true fishing mortality being above.F

Harvest Control rule

International Council for the Exploration of the Sea

Icelandic Coast Guard

Individual Transferable Quota

lllegal, Unreported and Unregulatédhing

International Whaling Commission

kilo tonnes

Monitoring, Control and Surveillance

Ministry of Industries and Innovation

Marineand Freshwater Research Institute (formerly MRI)
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MRI  Marine Research Institute (now MFRI)

MSY Bgger ICES MSY framework parameter that triggers advice on a reduced fishing mortality relative to F

MSY Maximum Sustainable Yielthe largest average catch or yield that can continuously be taken from a
stock under existing environmental conditions

NAFO Northwest Atlantic Fisheries Organisation

NAMMCONorth Atlantic Marine Mammal Commission

NEAFCNorth East Atlantic Fisheries Commission

NPA National Program Action

NWWGNorth-Western Working Group (within ICES)

SSB  Spawning stock biomass; total weight of all sexually mature fish in the stock

SSBer Management elected SSB target/limit; usually specified in FMP

SSRBgger SSB level that acts as a trigger when the stock fall below a certain level

TAC Total Allowable Catch

UN United Nations

VMEs Vulnerable Marine Ecosystems

VMS Vessel Monitoring System
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I Summary and Recommendations

The Iceland Responsible Fisheries Foundation (IRFF) on behalf of Fisheries Iceland and the National Association o
Small Boat Owners, Iceland (NASBO) requested that the conformity of Icelandic commercial fisheries targeting
Icelandic summer spawning herringlgpea harengygsto the FAGbased Icelandic Responsible Fisheries
Management (IRFM) Certification Programme be assessed.

¢KS LlzN1}2asS 2F GKS tNRBINFYYS A& (2 LINPYARS (KS FTAa
alylF3asSySyidé a4 GKS KAIKSad tS@St 2F YIENJSG OOSLI
commitment that will communicate to custom& and consumers the responsibility fi§hersand fisheries
management authorities and the provenance of Icelandic fish. The Iceland Responsible Fisheries Foundation,
established in February 2011, owns and operates the brand of Iceland Responsiblesisheri

The Certification Programme is accredited to the international standard ISO/IEC 17065, confirming that consistent,
competent and independent certification practices are applied. Formal ISO/IEC 17065 accreditation by an IAF
(International Accreditation For) Accreditation body gives the Programme formal recognition (since September
2014), credibility in thenternationalmarketplace and ensures that products certified under the Programme are
identified at a recognised level of assurance.

The unit of assessment in this report, which represents the proposed unit of certification, is comprised of all
Icelandic vessels using purse seine nets, pelagic trawls and other legal fishing gears to fish for Icelandic summer
spawning herring within thdcelandic EEZ and managed by thelandic Ministry ofFood, Agriculture and
Fisheries The proposed unit of certification was deemed appropriate and practical for the purpose of full
assessment.

Based on the evidence reviewed the Assessment Team during this Assessiogiridreas score highly against
the IRM Standard v2.. However, one area (essentially related to potential fwompliance with reporting
requirements for norcommercial bycatch species) scored less than full conformance tdRRM Standard
Revision 2.1, Issue daté& 8f April 2023 This issuavasraised during the initial assessment of herring aoh-
conformance raisedProgress against this namnformance was deemed to be betirtarget at the 4"
surveillance and this rassessmentThe applicant was given 28 days to subewvitdence to close out this nen
conformance Further evidencewas submitted to Global Trusand wasprovided to the Assessment Team for
review. The assessment tearacceptedthe information as sufficient to close the naonformance.Therefore
the assessment tearhas decided thathe Fisherycanbe Certified based on the evidence submittesltiaeir
concernshave beerresolved

The key outcomes of this Assessment have been summarized in the Summary of Assessment Outcomes.

. Schedule of Key Assessment Activities

Month and Year Assessment Activity

17" May 2024 Assessment Announced

22 May 2024 Notice of Assessment Team

18" -27" June 2024 Onssite meetings

16" October Provisional scoring by Assessment Team
18" October Requests for Clarification Issued
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14" November Further information received from the applicant

22 November Assessment Team meeijnto confirm rejection of certification
24" December Notification of intention to withdraw certificate

215 January Further information received from the applicant

06" February Assessment teanmeeting to approve

February 2025 Client Review

June 2025 Peer Review

July 2025 Certification Committee review/decision

July 2025 Final ReAssessment Report (published)
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iil. Assessment Team Details

Deirdre HoareLeadAssessor

NSF International/Global Trust Certification Ltd.
Quayside Business Centre,

Dundalk, Co. Louth,

Ireland.

T: +353 (0)42 9320912

E-mail: dhoare@nsf.org

Vito Romito, Assessor

NSF International/Global Trust Certification Ltd.
Quayside Business Centre,

Dundalk, Co. Louth,

Ireland.

T: +353 (0)42 9320912

E-mail: vriomito@nsf.org

Rasmus HedeholmAssessor
Skgrping, Denmark
E-mail: rhedeholm@nsf.org

Christos Maravelias
Greece
Email: cmaravelias@nsf.org

The Assessment Team for this assessment was as foloefjrther details are provided inppendix 1

Deirdre Hoare; Lead Assessor, responsible for Section 3 (Ecosystem Considerations).

Rasmus HedeholmAssessor, responsible for Section 1 (stock assessment and fish stock biology/ecology).
Vito Romita Assessortesponsible foiSection 3 (Ecosystem Considerations).

Christos Maraveliag Assessor, responsible for Section 2 (Compliance and monitoring).

> > >
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1. Introduction

This assessment of Icelandic summer spawning her€hgpéa harengydulfils part of the procedure for the
certification of the fishery to the Iceland Responsible FisheResindation (IRFF) Responsible Fisheries
Management (RFM) Certification Programme (hereafter IRFM Programme). The IRFM Programme is a voluntary
program for Icelandic fisheries initially established by the Fisheries Association of Iceland (FAI) and now owned
and administered by the IRFF. The IRFF was established in February 2011 and operates on a cost basis, as a not
profit organisation.

IRFF wishes to provide the Icelandic fishing industry with a "Certification of Responsible Fisheries Management"
at the highest level of market acceptance. The purpose of the Programme is to provide Certification to
requirements under the Programme that m@nstrates a commitment that will communicate to customers and
consumers the responsibility dishersand fisheries management authorities and the provenance of Icelandic
fish.

This assessment utilizes the FB&sed Icelandic Responsible Fisheries Management (IRFM) Certification
Programme Standard Revision 2.0 (July, 2016) which in turn is based on the 1995 FAO Code of Conduct for
Responsible Fisheries (CCRF) and FAO Guidelirntes £cdabelling of Fish and Fishery Products from Marine
Capture Fisheries adopted in 2005 and amended/extended in 2009. The assessment process constitutes an
FaasSaaySyd 2F GKS LI AOlFyd 7TA a4 KN IREVTonOlante GAEMES y i .
outlined in IRFM Standaievision 2.1llssue date '$of April 2023.

Available evidence has been analysed with respect to each and every scoring element of the IRFM Standard and
whether or not the fishery meets applicable requirements outlined in Revision 2.0 of the IRFM Standard.

The Assessment is based on the 3 major Sections of responsible fisheries management:
A Section 1: Fisheries Management

A Section 2: Compliance and Monitoring

A Section 3: Ecosystem Considerations
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2. Standard version
This full assessment has been conducted against the folloleglgnd Responsible Fisheriesundation(IRF)

document version:
1 Iceland Responsible Fisheries FoundaRasponsible Fisheries Management StangBeision 2.1

Issue date 8 of April 2023. The standard can be downloaded from the IRFF website at
https://www.responsiblefisheries.is/certification/standards

The revisions from the previous standard versiaresthe following:

Articles 1.1.1 and 1.1.2 were unified into one article.

Article 1.2.5 is moved up and unified into one article with 1.2.1

Articles 1.5.3 and 1.5.4 are unified into one article.

Articles 2.2.2 and 2.2.3 are ified into one atrticle.

The reference withirarticle 3.2.3.3 habeen corrected to referencarticle 3.2.3.2.

uoroonE
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2.1. Recommendations of the Assessment Team

The assessment teamecommend that the management system of the applicant fisheries, the Icelandic
Summer Spawning Herringommercial fisheries under state management by the Icelandic Ministry-obd,
Agriculture and Fisherigsfished directly by Samtok fyrirteekja i sjavarutvegi (SFS) (Fisheries Icelamte

National Association of Small Boat Owners, Iceland (NASHSEHed directly bypelagic trawls and purse seines
GAGKAY LOStIYRQ& wunn Yyl dzii A Ol be grametir&certifigaic todba lke@asdic 9 O 2 v 3
Responsible Fisheries Certification Programme.
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3. Fishery Applicant Details
Tablel. Fishery applicant details.

OrganisationCompany Name: Samtok fyrirteekja i sjavarutvegi (SFS) (Fisheries Iceland)

Date: May 2024

Correspondence Address: Samtok fyrirteekja i sjavaratve(BFS)
Street: Borgartin 35

City: Reykjavik

Country: Iceland

Postal Code:

Phone: (354) 591 0300

Web: www.sfs.is

Email Address info@sjavarutvegurinn.is

Organisation/Company Name: The National Association of Small Boat Owners, Iceland (NASBO)

Date: May 2024

Correspondence Address: Landssamband smabataeigenda
Street: Hverfisgotu 105

City: 101 Reykjavik

Country: Iceland

Postal Code: 1IS101

Phone: (354) 552 7922

Web: www.smabatar.is

E-mail Address: Is@smabatar.is

4. Units of Certification
TheUnit of Certification (i.e., what is covered by the fishery certificiéeajescribed here below.

Table2. Unit of Certification (UoC).
Common name| Atlantic herring/herring (Sild)
Species: (ENGand ISL):
Latin name: Clupea harengus
Geographical Area(s) Iceland 206mile EEZ within FAO Fishing Area 27
Stock(s) Herring in ICES Division 5a (Iceland grounds)
Management System Ministry of Industries anéhnovation (Iceland)
Purse seine net
Fishing gear(s)/method(s) Pelagic trawl
Gears from other Icelandic fisheries legally landing sursspawning herring*
Client Group Samt('j_k f_yrirtaekja i sjavarutvegi (SFS) (Fisheries Iceland), The National
Association of Small Boat Owners, Iceland (NASBO)

* Comprised of all other gears contributing <1% to total Icelandic landings of the target species.

Document #: 30680; Revision: 04; Status: Release; Release Date: 26 Apr 2024; Printed on: 23 Jul 2025
This is a confidential document and may be reproduced only with the permission of GTC. Page 21 of 314

NSF Confidenti


http://www.sfs.is/
mailto:info@sjavarutvegurinn.is
http://www.smabatar.is/
mailto:ls@smabatar.is

@ TRUST

DELIVERING CERTAINTY

5. Background to the Fishery

5.1. Fishery Location and Method

5.1.1. Location

Icelandic Summer Spawning Herring (ISS herring) completes its life cycle in the Icelandic Exclusive Economic Zone
(EEZ) and this is where the entire fishery takes place. The location of the fishery within Icelandic waters is highly
variable over timgFigurel). The fishery is primarily a winter fishery, targeting the dense schools of herring from
SeptembetC SO NHzt NE® Ly GKS SENIeé mhppnQa GKS Froa7kdcanind 02y O
2007 there was a fishery both west and east off Iceland, with gradual increase off the west coast. In the period
2006 to 2013, most of the catches were taken in a small coastal area west of Iceland, in the southern part of the
Breidafjorourbay. However, since 2014, the directed herring fishery has taken place in offshore areas west of
Iceland and recently increasingly so east of Iceldine. fishery west of Iceland takes place in the autumn/winter

while the east coast catches take place hie tautumn monthsThe eastern fishery is to some degree a mixed
fishery with vessels targeting botktlanto-ScandiqAS) herringalso known as the Norwegian spring spawning
herring)and ISS herring. A small proportion of fl&Scatch (<1%) is taken as bycatch in the summer fishery for
mackerel south of Iceland.

1991-1994 ' ' ' ' ' 1997-2000 ° ‘ L ‘ ' 2003-2006

2007-2010 ° ' ' ' ' ' 2011-2013 ‘ ' ‘ ‘ ' 2017-2020

e, e

7 i
T i L\I/zenfﬁzmo%u U‘%}f\h
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Figurel: The distribution of the fishery (imonneg of Icelandic summer spawning herring for the period 1991
2023. For the years 2002010 the distribution irBreidafjordur is also shown. From MFRI (2024).
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5.1.2.  Method

During the years when herring were caught inshore, the fishery was neadprallctedusingpurse seines
OMPPNn Qa VLI gKATS GKS LISt IAO0 (NI sgtd theentife sarchfiguré2yad tNe R dzO S
fishery has moved offshore. There was a short period when drift nets were used imMI®&0 1 Q & isdotitiie ( KA &
case today wittalmost100% of the catch coming from pelagic trawls in recent years (ICES 2024).
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Figure2: Total landings (in thousand tonnes) from 1947 by different fishing gears from 1975 onwards. From
MFRI (2024).

When trawling foipelagic species a vessel first locates a target shoal. The vessel then shoots its trawl, pays out an
appropriate lengths of trawl wirand steams towards the targshoal Figure3). Pelagidrawls are towed at the
appropriate level in the water column to interceibte herring The depth of net relative to the surface is indicated

by a net monitor or net sounder mounted on the net headline and gear depth is controlled by changing the length

of warp and/or altering towing speed. Single boat pelagic trawls are spread horizamadtyspecialised otter

boards while floats on the headline, a weighted footrope and heavy weights on each lower bridle maintain the
ySiQa OSNIAOFt &ALINBIFIR® bSiG 3AFLIS Aa O2yiGAydzzdzate Y2
doors) usedvy pelagic trawlers are hydrodynamically efficient and provide not only high horizontal spreading
forces but also increased lift with increasing towing spekiis allows a vessel to raise its net when aiming for a

shoal ofherring

Floats

Trawl doors (Otter boards)

Headrope

Bridle
Weights

Footrope

Codend Trawl net

Figure3: Schematic of a single boat pelagic trawl. From Global Trust (2019).
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Purseseinngis often carried out at night whelnerringare more likely to form denser shoals close to the surface
andbe within range of the purse seine gear. As with pelagic tramusse seiners first locate a target shoal using

its fish finder before shooting its net in a circle, surrounding the target shoal with a deep afrtegtting fFigure

4). The topof the seine is maintained on the surface by floats while small lead weights on the underside of the
curtain ensure that the bottom of the net (leadline) sinks quickly surrounding the target shoal. The net is then

G LIzZNE SR 6 Of 24 SRU impgrRiSeNlrselkéESwhi@hkrans throughesteed nbsdattached to the
lower edge of the net. When the net has been pursed and fish can no longer escape, it is hauled lengthwise until
the fish are packed tightly in the last remaining section of the net, knasvthe bunt. The catch is then pumped

or brailed aboard the vessel. A large purse seine can be up to 1 km long and 200 m deep. Purse seiners generally
try to avoid bottom contact as the small mesh nylon netting is easily damaged.

Floats

Purseline

Steel rings

Purse seine net

Leadline

Figure4: Schematic of purse seine. From Global Trust (2019)
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5.2. Species Biology

The Atlantic herringGlupea harengyss a member of the Clupeidae familyerringis a pelagic species which is
widespread throughout the shelf sea areas of the temperate NAttantic Figureb).

o

i

- —

Figure5: Distribution of Atlantic herring. From Aquamaps (2019).

Herring are pelagic zooplankton feeders, mostly feedingabundant crustaceans, mainly copepo@alanus
finmarchicu$, euphausids andyiperiids(Figure6) (Kvaavik et al. 2021Yhey are commonly between 30 and 40
cm in lengthandthe largest herring measured in Icelandic waters was 465 Icelandic herring aronglived,
reaching up to 25 years of agéthough in Iceland they tend to not be older than-26 years of age (Froese and

Pauly 2024). They first appear in the catches around age 3, but fish older than 15 are still a common part of the
catches Figure7) (MFRR024).

Figure6: Atlantic herring (Clupea harengu’)

Herring spawn multiple times in their lifetim@heygenerally spawn in shallow waters in spring or summer
producingeggs which are attached to benthic, usually firm gravely, substrates. The need for suitable substrates

1 https://www.sjavarlif.is/en/project/herring/
2 https://featurefoods.ca
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to which eggs can attachmits spawning to small spatially discrete areéise ISS herring spawns southwest of
Iceland in relatively distin@reas(Figure8).
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Figure7: Catch at age from commercial samples (left) and survey numbers at age (right) from acoustic surveys
(19732023). Bars are coloured by year class. From MFRI (2024).

Document #: 30680; Revision: 04; Status: Release; Release Date: 26 Apr 2024; Printed on: 23 Jul 2025
This is a confidential document and may be reproduced only with the permission of GTC. Page 26 of 314

NSF Confidenti



@ TRUST

DELIVERING CERTAINTY

A )é/ 4’);
66°N

64°N

Eldeyja
banki

s

Selv?gsbanki \sECtlion X
24°W 20°W 16°W 12°W

Figure8: Spawning and nursery areas for Icelandic summer spawning herring. Grey shading indicates the
nursery areas, and stripes the spawning areas, and the arrows show the directions of larval drift. From ICES
(2024Db).

5.2.1.  Stock structure

There are several herring stock in the North Atlantic and in Iceland. They differ in spatial distribution, spawning
period and migratiorpatterns Figure9). In additionto the Icelandic Summer Spawning herring (ISS herring) two
other herring stocks are known from Icelandic waters: the AtleB¢andic herring (AS herring, also known as the
Norwegian spring spawning herring) and the Icelandic Spring Spawning herringefiSmsg.
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Figure 9: Distribution and spawning areas for Eastern North Atlantic herring stocks. From Pampoulie et al.

(2015).

AS HerringThe AS herring mature along the coast of Norway and adjacent waters. When it reaches maturity at
age 68 it undertakes feeding migrations to Icelandiaters fFigure9). Duringwinter the stock condenseinto
large schools in the waters east of Iceland before migrating to its Norwegian spawning grounds in spring. Precise
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migration patterns do however change with oceanographic conditions, stock size and stock compositiently
AS herring appear in Icelandic waters but are mostly separate from the Icelandic summer spawningolérring
there is a significant overlapast of Icelan@Figure9).

ISS herringThe ISS herring under assessment in this report differs tiherAS herring stock in that it is a coastal
stock that does not leave Icelandic watels spawns inthe summer period (July) along the southern and
southwesterncoast Figure8 and Figure9) (Oskarssogt al. 2009)After the eggshatchat the bottom,the larvae

drift north of Icelandand the main nursery areas are found in fjords northwest and north of the country
(Guomundsdattir et al2007).The 1IS herring has in recent years overlapped considerably with AS herring east of
Iceland in the autumn and winter months (MFRI 2024; Bjarnason 2024). Because of the difference in spawning
strategy (summer vs spring) individual fish are easily sepaiatedrveys and catches by visual inspection of the
gonads.

ISpS herringHistorically, the third major herring stock in Icelandic waters was the Icelandic spring spawning
herring. The life cycle of this stock was quite similar to that of the AS herring stock except that it spawned locally
in Icelandic waters and did not migrate Norwegian waters to spawi.he ISpS herring collapsed in the late
MpcnQa YR KFa yS@OSNI NBO2@SNBR F3AFAY FYyR A& adza3asai
migration from that stock to persist (Oskarsson 2018).

5.2.2. Ichthyophonus infection

The outbreak of Ichthyophonus infection in the ISS herring stock starte®i® HnnnQa yR KFa 0685
for the understanding of the stock development sinlmithyophonus is a genus of unicellular eukaryotic parasites

of fish. Ichthyophonus has low host specificity, with records from over 80, mainly marine, species of fish including
haddock Kelanogrammus aeglefinlis plaice Pleuronectes platesyaand Atlantic herring. Despite its wide
geographic distribution and broad host range, reports aflemics associated with high mortality are restricted

to Atlantic herring and have been linked to significant decreases in population sizes. Infection occurs by oral intake
of Ichthyophonus spores present in the environmeme infection rate in the most recent survey is estimated
<4.1% for ages-2 and 425% forages 512 (Figurel0).
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Figure10: The prevalence of the Ichthyophonus infection for each yekass 19992020. Estimated from catch

samples in the west and, when available, samples from the acoustic survey in the east of Iceland. From MFRI
(2024).

The pevalence of Ichthyophonus infection in the 2003006 yeaiclassesvas high 80 ¢ 40%9 while the current
infection is slightly lower, now around ZD%.Because of théchthyophonusnfection in the stockhe natural
mortality has increased, and this has been incorporated timoanalytical assessmeaf the stock As part of the

2024 benchmark assessment on herring, a multiplier on the natural mortality was applied for the whole time
series, and the used natural mortalities are shown in the talelew (Table3). The natural mortality without the
infection is estimated at 0.1, so all higher values indicate the level of mortality by age aradagsar

During the winter of 2012/2013, two incidents of mass mortalities of ISS herring, unrelaletitbyophonus
AYyFSOGA2ys (G221 L F OS 2y GKS ad201Qa YIAYy 2@SNBA
overwintered in Kolgrafafjordur, a small fjord in the no#tlest of Iceland. Routine acoustic measurements on

30th of November and 12th of December 20bd8icated that around 300,000 t of herring were present in the

inner part of the fjord. On the 14th of December 2012 and again on 1st February20h3ass mortality events
occurred in the inner part of the fjord resulting in the deaths of an estimated 175 million herring, representing a
biomass of 53,000 t (or 12% of the estimawgzhwning stock biomaksThe mass mortalities most likely resulted

from low oxygen concentration in some areas of the inner part of the fijord (Oskarsson et18). Similar

incidents cannot be excluded in the future should the herring again decide to overwinkaignafafjérour, or

another similar fjord.

Table3: Estimates of natural mortality in herring with théchthyophonus infection included. From ICES (2024b)

Document #: 30680; Revision: 04; Status: Release; Release Date: 26 Apr 2024; Printed on: 23 Jul 2025
This is a confidential document and may be reproduced only with the permission of GTC. Page 29 of 314

NSF Confidenti



TRUST

@ DELIVERING CERTAINTY

Yearlage 2 2 4 5 6 7 8 9 10 11 12 13 14 15
1987- 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100
2007
2008 0100 0.163 0170 0176 0186 0.169 0163 0162 0.156 0.180 0.164 0164 0164 0.164
2009 0.100 0.188 0190 0.184 0177 0.184 0170 0.160 0.167 0.160 0161 0.161 0161 0.161
2010 0.100 0.134 0180 0177 0173 0164 0170 0176 0.170 0.158 0.164 0.161 0161 0.161
2011 0.100 0.106 0130 0.e6 0152 0161 0156 0.152 0.141 0.146 0138 0.113 0127 0.161
2012 0100 0.106 0105 0.144 0174 0176 0179 0166 0.150 0.152 0134 0.143 0133 0.161
2013 0100 0.10 0107 0.107 0142 0163 0156 0.158 0.149 0.145 0144 0132 0137 0.161
2014 0100 0.100 0.104 0106 0111 0149 0161 0175 0.173 0175 0153 0.153 0161 0.161
2015 0100 0114 0106 0.108 0115 0127 0154 0160 0.178 0157 0168 0.143 0146 0.1e6l
2016 0100 0.100 0130 0.13% 0146 0.144 0158 0.149 0.177 0185 0159 0.146 0150 0.161
2017 0.100 0.100 0.145 0135 0142 0164 0163 0171 0.183 0200 0.155 0.146 0155 0.155
2018 0100 0.a21 0125 0138 0159 0.138 0139 0145 0.170 0148 0155 0.155 0155 0.155
2019 0100 0.110 0130 0.146 0133 0.131 0151 0150 0.167 0.163 0160 0.143 0163 0.155
2020 0100 0112 0126 0113 0131 0149 0136 0149 0133 0164 0155 0.155 0155 0.155
2021 0100 0106 0112 0.109 0128 0142 0133 0142 0135 0151 0152 0.167 0140 0.173
2022 0100 0.102 0108 0113 0117 0114 0134 0119 0136 0134 0137 0136 0149 0.155
2023 0100 0.102 0108 0113 0117 0114 0134 0119 0136 0134 0137 0136 0149 0.155
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5.3. Historic Biomass and Removals in the Fishery

5.3.1. Removals

Prior to theFirst World War (1914 1918), Icelandic herring catches were less than 30,000 t. After the First World
War catches gradually increasedrtmre than200,000 t annuallyCatches declined following the Second World

War before increasgrapidly after 1960 as technologyproved Figure2). Thigncluded thedevelopment of the

purse seine fishery off the south coast of IceldidES 2024b) aral rapidly increasing exploitation ratnd

catches above 100,000 t. This causetiogk collapsed in the late 1968sd catches declined just as rapidhjter

the collapse, a near moratorium was established on Icelandic herring fisheries including an outright fishing ban on
ISS herring from 1972 to 1975. As the stock recovaredmoratorium was patrtially lifted in 1976 with limited

fishing being allowed under a quota system. In 1979 a system of Individual Transferable Quotas (ITQs) was
introduced into the herring fishery. This ITQ system was extended to the main Icelandic groundfish fisheries in
1984 and is now an important component of the Icelandic fisheries management sy$tenfocus on
management and stock recovery lead to a gradual increase in the catches.

Ly GKS wnnnQa GKS OFGOK AYONBIFASR FNRBY IINRdzyR mMnnzIn
to take a significant part of theatch(Figure2). Thencame the period where thiehthyophonusnfection started

to impact the stock and annual catches declined to less than 50,000 t and since then there has been a period of
relatively low catches, but with an increase in recent years, close to 100,000 t (ICES 2023).

Both the AS herring and the ISpS herring have always been part of the Icelandic fishery for herring. In recent years
the AS herring has been increasingly caught in Icelandic waters in a mixed fishery with the 1SS herring with catches
in ICES Va (Icelanddoeedingl00,000 t Figurell) (ICES 2023

The ISpS herringollapsed at the same time as the AS and ISS herring stocks in ti®6&® However, unlike
the AS and IS8rring stocks the ISpS never recovered and there is virtually no fishery for the stockRimlag (
12).

6o %

66 %

6‘3<>N .°-,’ o &

60 N

Bl > 3000 tonnes
M 300 - 3000 tonnes
10 - 300 tonnes

Figurell: Distribution of AS herring catches 2022. From ICES (2023).
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M Icelandic Spring-spawning herring
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5.3.2. Biomass
The assessment time period for ISS herring starts in 1980. This was just after the stock started to recover from the

O2ft 1 LJAS Ay GKS mMohcnQad ! OO2NRAy3Itex G(GKS oAz aa |
200,000 ffor the lower limit reference point, & (Figurel3) (ICES 2024). With some variation the biomass steadily
AYONBIF&ASR (G2 GKS YAR mMppnQasz ¢gKSNBE I22R NBONHzZA GYSyi
the Ichthyophonusnfection around 2006the biomass gradually declined for 15 years, but that trend has now

been reversed with improved recruitment and a reduced infection rate.

3 hitp:/dt.hafogvatn.is/astand/2018/30_sild.htn)!
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Figure13: Catch by gear type, recruitment, harvest rate based on reference stock biomass £l biomass
reference points refer to SSB levels (MS¥8= MGT Bgger = Bia). From MFRI (2024).

5.4. Survey and Stock Assessment Activities

54.1. Surveys

ThelSS herring is surveyed annudityn acoustic surveys, which have been ongoing si®&#3 Figurel4) with
varying coverage and objectiveEhese surveys are conducted in Octadanuary and MaraApril. The surveyed

area each year is decided based on available information on the distribution of the stock in the previous and the
current year, which include information from the fishery. Thie survey area varies spatially as the survey is
focused on the adult and incoming year classestirisurveyis usually considered to cover the whole stock each
year.The winter 2023/2024 the autumn survey did not manage to cover the recently grgwinign of the stock

that resides in the east and are therefore lacking from the survey index. The reason for this unsuccessful survey is
due to increasing I1SBerring and AS herringuixing in the east of Iceland in recent years. To separate the
measurements of the stocks, the autumn survey was delayed by several weeks in hopes thathbgindad
migrated out of Icelandic waters and I&Sringwould remain. When surveying the area, no herring was found in
the east and itvasassumed that the IS&rring had migrated witiNSSherringeast,at least b some extentThus,

the acoustic index fothe adult ISS herringn the winter 2023/2024 derives from one dedicated survey on RV
Bjarni Seemundsson in the end of March 2024 and from a capelin survey in theesauthf Iceland in February
2024(MFRI 2024)The surveys are described in detail in the ISS stock annex published by ICES (ICES 2024b).
In 2009, 2010 and 201acoustic surveys were conducted on the spawning grounds just before the maximum of
the spawning activity, around the middle of July, cavgall the known spawning grounds of the stock. The main
purpose of these surveys was to get estimates of the prevalenkhtyfhophonusnfection in the stock, but also

to get acoustic abundance estimates of the stadkese estimates are not, however, used for assessment directly.
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66° -
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26° 24° 22 20° 18° 16° 14° 12°
Figurel4: The survey tracks of three acoustic surveys on Icelandic sunrspawning herring in the southeast
(AH32024 and AMM32024; younger part of the stock; red and blue) and in the west-g@24; adults; green)
in 2023/24. From MFRI (2024).

In addition to the acoustic survey aimed at the fishable part of the stock, there have been occasionally acoustic
surveysto estimate the year class strength of the juveniles. This survey was undeftakei980 to 2003and
20092018. At the 2024 benchmark it was estimated that the juvenile index was useful for the retrospective
analysis of the assessment model but hasfiect in current assessments due to lack of new d&#&ES 2023}

In addition to providing indices of stock trend and size, the surveys collect biological information that feed into
the assessment of the stocks. This includes lemgtlght measurements, determination of maturity and infection
levels withlchtyhophonusAdditionally, scales are collected to allow for ageing which provides the basis for the
statistical catchat-age models that are used for the assessment. Prior to 2006 the maturity was estimated
annually from commercial samples, but due to the risk ofijgling bias that approach was changed and currently
the maturity ogive is assumed to be fixed across the years-pég€&ent. The weighat-age remains based on
commercial samples.

5.4.2. Assessment

The assessment of Icelandic summer spawning (I&8hg stock is done annually by the ICES N@fgstern
Working Group (NWW@ased on data and assessments provided by MR assessmefrom NWWGs used

by the advisory committee (ACOM) at ICES, to formulate the formal international advice. This process ensures
transparency and international acceptance and quality control. MFRI is the adwisbe Ministry of Food,
Agriculture and Fisheridhlat is responsible for Icelandic fisheries management. NIR&| provides data to ICES

and patrticipates in the assessment in NWWG and in the advisory process in ACOM. Normally, the advice from
MRFI will be in accordance with that of ICERe advice is published both on Mf&id ICESvebsites when
finalized.

4 https://www.hafogvatn.is/en/moya/extras/categories/radgjof/sild
5 https://ices-library.figshare.com/articles/report/Herring
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The stock is considered to reside solely in Icelandic waters throughout its lifédRgslalts from various research
including tagging experiments around middle of last cent(gkobsen 1961)studies on larval transport
(Einarsson H. 1956and studies on migration pattern and distribution, all suggest that the stock is local to
Icelandic waters. Recent studies on stock structure on herritigeitNortheast Atlantic support this distinction,

both on basis of otoliths shape analyses (Libungan et al. 20tBnicresatellite analyses (Pampoulie et al. 2015)
Information about landings of the fishery fleet is collected by the Icelandic Directorate of Fisheries. The primary
source is reported landings in the harbours (the official landing). Logbooks that provide information about timing
(day and time), locatioflatitude and longitude), fishing gear, catch size, and species composition in the catch of
each fishing operation for each vessel are primarily used for control purposes, but the information is accessible
for MFRI. Biological samples from the catch aketaat sea by théishersor in the harbours by people from MRI
and/or inspectors from the Directorate of Fisheries, according to a detailed sampling protocol. The samples are
analysed by MFRI (at least the fish length, weight, age (from scales), sex, maturation, and weigl#l afrgars

are recorded).The annual estimates of catch at age are obtained by applyingeagéh keys to length
distributions.Based on difference in lengtit-age between the summer months and the winter, two lengtie

keys wee applied. Theintensity of biological samplinigas increased in recent years, which was needed (MFRI
2024), and is currently considersdfficient by MFRIMFRI, site visit)

Discarding is prohibited in IceladhdNormally, discards are considered to be insignificant in the fishery of 1SS
herring andsurveillance by inspectors from the Directorate of Fisheries during each fishing season is considered
adequate in verifying if a discard is ongoil@ES considers the discarding to be negligible (ICES 2b2dg.are

few exceptions in the past 35 years where discards were estimated to be significant, in years with large year
classes entering the fishecaused high juvenile abundanicethe catd (ICES 2024H¢eland continues to develop

drone technology, and this may in the future provide more indepemndiata on discardingcluding highgrading

(site visit information).

The assessment method for ISS herring was updated at the recent ICES benchmark (ICES 2024c). This led t
substantial changes to the assessment:
1 The NFFADAPT model was replaced by a SAM assessment model (Nielsen and Berg 2014).
1 The age range of catch indices used in the assesswenatextended and a plus group is not included as
before.
f TheStock recruitment relationshipvas definedag G LIA SOSgA aS O2yaidlyié H6KAO
of incoming recruitment.
1 The modehow usesthe juvenile index that does not affect the assessment curreatythe index is not
up to date but it providesvaluable recruitment informatiomistorically and also currentijreinstated.
1 Ichthyophonusnfection mortality was revaluated at the benchmark for the period 22083 resulting in
applying loweilchthyophonusnfection mortality than before in the assessment.

The Statespace Assessment Model (SAM) is a statistical estelge model that allows for forward projection
and incorporates uncertaintyA major improvement using the SAM model for assessment is, that the SAM model
includes uncertainty estimates, which the NFT model did not.

The model setip and input data are described in detail in the benchmark report (ICES 2024c). The assessment
model runs from 198{resent and is based on the following data:

- Catch data: 198present, ages-45
- Survey index: 198@resent, ages-3d5

6 https://www.althingi.is/lagas/nuna/1996057.html
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- Weight at age, ages5

- Maturity: fixed ogive

- Natural mortality: fixed at 0.1 and then additional mortality added 2@@8sent to account for infection
(SeeTable3)

The Stockecruitment relationship was set as a random walk with a piecewise constant and no breaks. The
assessment no longer includes a plus group as this improved the model performance (AIC score).

The shift in assessment model led to some change in stock perception. There was a downward revision of biomass,
but the overall trend remains much the same. The retrospective pattern from the SAM model indicates that the
model performs well as there wagtle bias within the fiveyearpeel Figurel6).1 Sy OS> GKS a2Ky Qa
for biomass and fishing mortality wer@.05 and 0.09, respectively, and this is well within the ICES guideline limits

of -015 and 0.ZCarvalho et al. 2021Jhe leaveone-out analyses illustrated that the assessment relies heavily on

the catch timeseries, but that the survey is important, especially with regard to incoming recruitment.

A key input is the mortality rate caused by tlelithyophonusnfection. There was a thorough-snalysis of the
infection during the benchmark, and the infection rates and associated maegtalere revised. Different from

the previous estimation, the infection mortality was assumed to have taken place in all years, also in the years
2012;2016. This was considered appropriate because thorough inspectitimeatevelopment of the infection
stages and prevalence of the infection has not been done for regegmts. It means that instead of a subjective
approach, a simpler approach was taken. The resulting multiplier for the yeargZI®¥B and for the coming
years until revised again, is 0.19. This is considered an improvement to the assessment.

The reference points were also-evaluated at the benchmark following standard ICES procedure (ICES 2021). It
was decided to keep the lower limit reference poini,,Bat 200,000 t. The other reference points were derived
from standard CE$rocedure, also considering thehthyophonusnfection. The MSY harvest rate was estimated

at 0.22. The full list of reference points and their rationale is given in the benchmark repor2(243 Table

4). Hence the herring assessment is robust, of high quality, consistent with the precautionary approach and
provides the necessary basis for implementing a harvest control rule based on the assessment.
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Figure 15;: Comparison of assessment results from three different models (SAM model, previously used NFT
Adapt model and Muppet). Recruitment in NFT Adapt is set at age 3, but age 2 in SAM and Muppet. Uncertainty
estimates are from the proposed SAM model. From IGB34c).
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Figure 16: Retrospective analyses: estimated catch, average fishing mortality over ages B0 (Fbar),
recruitment (R (age 2)), and spawning stock biomass (SSB). From MFRI (2024).
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5.5. Stock status and fishing mortality

There are estimates of herring abundance back%d6 which clearly shows the stock increase followed by the
MpcnQa aiz20] O2ftfFLAST yR aiadibn Dy ONFihuied?). FihRhy | NP c
MpcnQa aiG201 O02ftf !l LAST -B0RSas aréstltvlpd sesr@tdntirdlooRI3004inGR A Y
period with nolchthyophonusgnfection to increase the naturahortality (Figurel8). Afterthe infection started to

increase the natural mortality from 2006, the stock gradually declined for almost 15 years, in part also driven by

a reduced recruitment over the same period. From 2021 the recruitment increased again, and the stock grew and

is curently well above the limit reference points. The most recent spawning stock biomass (412,137 t) estimate

is twice the lower limit, Blim, reference point (200,000 t).

The fishing mortality (here expressed as hanrast) (Table4) wasrelatively high before 2003. Since then, the
harvest rate has been at, or below, the management target except for the most recent assessment year, where
the harvest rate (0.195) is slightly above thanagement target (0.190) but it remains below the HRmsy reference
point (0.22) and within the expected HR ran§&(rel8). Therecruitment has been reasonable in recent years

and the herring stock is thus currently neither overfished nor experiencing overfishing.

800

— T IR R e e e IS 1
1946 1856 1966 1978 1988 1606

Figurel7: Long term history of stock abundance as estimated in 1997. From ICES (1997).

Fishing pressure SSB

0.4 800

03 600

0.2 400

01 Lj\/\/J] % 200

0

Harvestrate
Biomass in 1000t

0 T T T T T T T T T T
1983 1993 2003 2013 2023 1984 1994 2004 2014 2024
HRusr ' HR, HR,. 95% 0MGT Bygger " B - B, B4+ —S5B 95%

Figurel8: Summary of stoci{ assessment. Harvest rates (HR) are calculatea based on biomass age 4+. All biomass
reference points refer to SSB levels (MSY Btrigger = MGT Btrigger = Bpa). From ICES (2024).

Table4: Herring reference points, values and their technical basis. From ICES (2024).
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Framework Reference point Value Technical basis
MSY Birigger 273 000 Bps, tonnes
MSY h
approac HRmsy 0.22 Stochastic simulations
B 200 000 SSB t.JE|0W which there is a high probability of impaired
Precautionar recruitment; tonnes
y Bpa 273 000 Bpa = Biim X exp(1.645 x ¢), where ¢ = 0.19; tonnes
approach
HRiim 0.34 The harvest rate that leads to 55B = Bjim
HRpa 0.25 Harvest rate leading to P (SSB > Bjim) > 95% with ICES advice rule
Management | MGT Buigger 273000 | Stochastic simulations; tonnes
plan HRmgt 0.190 Management plan
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5.6. Harvest control rules and tools

¢CKS FANRG FOG 2F GKS LOSTt I yhe e®loitdble nkrbddtoska of teé ifdiaddis Y Sy
fishing banks are the common property of tleelandic nation. The objective of this Act is to promote their
conservation and efficient utilisatiéh This overall objective is made concrete in management plans and harvest
control rules. ISS herrinig considered strictly amcelandic stockand are managed under the overarching
responsibility of theMinistry of Food, Agriculture and Fishefieall Icelandic management plans have the same
general objectives:

- Aharvest control rule, that outlines the mechanism for setting the total allowable catch (TAC)
- Decrease the risk of shetérm interests influencing the level of exploitation

- Ensure that the available information on the resource is used in the most rigorous manner

- Long term sustainable yield

- Ensure that stockareabove save biological limits

The keyelementin the harvest control rules and the primary management metigdutput control through a

total allowable catch that is distributed on the participating vessels by an ITQ system. There is a suite of monitoring
and control measures in place, to keep catches in conformity tvéfallowedamounts.

Discardng isprohibited by lawin Iceland for all speciéand @mmercial species can only be landed in designated
ports, where they are weighed and reported by authorized personnel. No fish can be landed without being
accounted against a quota. The quota status is strictly monitored and enforced by the DirectbFigheries

There are several arrangements in place to reduce the incentive for discarding, including control at sea by the
Coast Guardobservers, dronesemporal and area closures and an obligation/opportunity to land undersized fish

for a reduced priceHence, there is a suite of tools to ensure that all catch is registered and that is registered
correctly.

The management plan and harvest control rule has evaluated by ICES and are in line with precautionary principles
(ICES 2024c). The harvest control rules are generally evaluated in connection with benchmarks where the
assessments and reference points alse apdated and revised. After this evaluation ICES provides the scientific
advice in accordance with the management plan annually. Hence, by all measures the harvest control rule are
designed to meet the overall objective of sustainability.

The harvest control for ISS herring is stated in the ICES advice as:

TACyjy11 = HRyge X Byyy if SSBy 2 MGT Burigger

( $5By

TAC, = HR X
Y/Y+1 mgt MGT Beyigger

) X Byyy if SSBy < MGT Brrigger:

The spawning-stock biomass trigger (MGT Birigger) is defined as 273 000 tonnes; Bs. is defined as the biomass
of herring of ages 4 and older, and the target harvest rate (HRmgr) is set to 0.19.

If the stock size is above the MSY;g& limit reference point (SSEOMGT Bigger) then the TAC for a given fishing
season is derived at by multiplying the reference biomagsy By the management harvest rate of 0.190. If the

stock size is below the MS¥ 8. limit reference point (SSBKMGT Bigger) the HCR dictates thalhe TACharvest

rate shall be reduced linearly to zero based on the ratio of the estimatedSSBand MGT Byger. The HCR has

a clear mechanism for reducing the TAC when the stock declines, and there is no stabilizer meaning that the TAC
is set in accordance with the advice with no delay.

7 https://www.althingi.is/lagas/nuna/2006116.html
8 https://www.government.is/ministries/ministryof-food-agricultureandfisheries/

Document #: 30680; Revision: 04; Status: Release; Release Date: 26 Apr 2024; Printed on: 23 Jul 2025
This is a confidential document and may be reproduced only with the permission of GTC. Page 40 of 314

NSF Confidenti


https://www.althingi.is/lagas/nuna/2006116.html
https://www.government.is/ministries/ministry-of-food-agriculture-and-fisheries/

DELIVERING CERTAINTY

@ TRUST

The management plan for herring was adopted by the Icelandic government in 2024 and has been evaluated as
precautionary by ICES (2024c).

5.7. [Ecosystem considerations
Fish in Icelandic waters is caught by various types of fishing gear, depending on species sought, type of seabed,

depth of water and numerous other factors. Selectivity is a key issue when deciding on appropriate fishing gears.
Minimum mesh sizes are sttiig regulated to allow the smaller fish to escape. Besides, various additional
techniques are in place, such as rigid square grids over which codends (the bag at the end of the trawl) made of
T90 meshes seem to be an improvement. Moreover, good resulesv/fmding juvenile fish are beiraghieved by

short term and longerm closures of fishing grounds based on constant monitoring (Government of Iceland,
https://www.government.is/).

Pelagic species are mainly caught with midwstawls but in shallower water purse seines are still used. Small
mesh trawls are the most common gear for shrimp and Nephrops fisheries (Government of Iceland,
https://www.government.is).

5.7.1. Associated catch and fishery bycatch
The fishery has been dominated by pelagic trawls in recent years, but both purse seine and pelagic trawls are

O2yaARSNBR WOt SIHyQ 7TAaK3BhXr&aimen of Canmetdsat Marink Stéeksd\ct Nov 570 £ S
1996 effectively prohibited discarding of most fish species within the Icelandic fishery management system. The
system also includes a variety of provisions which add flexibility and are designeditatéattie matching of

catch composition and quota portfolios such that incentivesdiscarding of catch are reduced.

There is always a risk of slippage of catch in pelagic fisheries purse seine and trawl fisheries (meaning that the
catch is release from the net toward the end of the fishing operation but before being brought aboard the vessel).
Slippage is generally gnibited by law in Iceland (although it is permissible from purse seines if the catch has a
high proportion of juveniles). Small or peguality fish retained in the catch are processed for fish meal. Both

the Directorate of Fisheries and MFRI considait 8lippage is an exceptionally rare event in the herring fishery.

As noted in the previous assessment some mixing of herring stocks occurs. Icelandisgprnomg herring
(ISPH) mix with Icelandic sumrmsgawning herring in the autumn. ISPH amount to, on average, 1.4% of the
combined catches over the period 192016.The Icelandic summepawning herring caught as bycatch in the
fisheries targeting Norwegialtelandic springpawning herring and mackerel, in the last three years has formed
between 9% and 13% of the combined catches.

The available data related to retained catches are therefore thought to be accurately reflect the situation on the
ground; these are readily available on the Directorate of Fisheries website with catches from each in the last five
fishing seasons (20X92023) being present imable5.

The fishery complies with the enforcement and compliance system described analyticGbygtion5.10. All
commercial Icelandic fishing vessels are required to keep an electronic logbook and report catches to the
Directorate of Fisheries using an electronic recording and reporting system (ERS). AIS and VMS are obligatory for
all vessels regardless of siadso inshore. Inspectors/on board observers from the Directorate are accompanying
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fishing vessels on trips or operate from Coast Guard vessels. The Coast Guard has three offshore patrol vessels, ac
well as a number of smaller boats, helicopters and a surveillance airbrafte surveillance was introduced in

2022 giving additional information. &Akea inspections include among others, control of the logbook, catch and
gear. If a certaimmount of the catch is found to be below size limit, the inspector can initiate a-gontclose

(usually two weeks) for the fishery of that particulgpecies, vetted by the Marine Research Institute and
confirmed by the Directorate of Fisheries. Observed bycatch by onboard inspectors/observers has been reported
annually in reports by the ICES Working Group on Bycatch (WGBYC). No estimates are lzasédlda those
numbers, as they are very low. In the last report of the Working Group on Bycatch of Protected Species (WGBYC)
in 2023, in the Iceland Sea ecoregion in 2022, 22 days at sea were observed on seines from a total of 1,286 fishing
days (1.7% oeerage).

Table5 Catch composition of all fishing trips by Icelandic vessels using pelagic trawls and purse seine which
landed Icelandic summespawning herring during the calendar years 2019 to 2023 inclus{@ata provided by

the Directorate of Fisheries. The target species is highlighted in orange and species making up more than 1% of
the catch are highlighted igreen

Icelandic
name English Scientific name 2019| 2020| 2021| 2022| 2023| Total | %
1465| 4499| 3257| 92225| 44.2
Lodna Capelin Mallotus villosus 0 0 68 34 50 2 5
1097 | 1298| 1795| 1754| 1837| 77838| 37.3
Sild Herring Clupea harengus 18 37 39 89 98 1 5
6363 | 4486| 2169| 3379| 7491| 23889| 11.4
Makrill Mackerel Scomber scombrus 2 0 7 3 3 5 6
Micromesistius 1105| 3811| 2934 | 5672| 13899
Kolmunni | Blue whiting | poutassou 3755 9 2 6 0 2| 6.67

Spaerlinger| Norway pout | Trisopterus esmarkii | 681| 925| 1053| 199| 191| 3049| 0.15
Greater silver

Gulllax smelt Argentina silus 537 85 38| 187 847 | 0.04
Porskur Cod Gadus morhua 9 11 30| 232| 334 616 | 0.03
female
Grasleppa | lumpsucker Cyclopterus lumpus 47 81 45 45| 134 352 | 0.02
Ufsi Saithe Pollachius virens 28 34 23 31| 137 253 | 0.01
Karfi /
Gullkarfi Redfish Sebastes norvegicus 43 41 47 36 75 242| 0.01
Melanogrammus
Ysa Haddock aeglefinus 0 5 3 15 45 68| 0.00
Smokkfisku
r Squid Loligopealei 0 0 17 1 4 22| 0.00
Urrari Brown trout Salmo trutta 1 9 1 11| 0.00
Beaked
Djupkarfi redfish Sebastes mentella 1 1 5 0 0 7| 0.00
Merlangius
Lysa Whiting merlangus 0 0 1 0 0 1| 0.00
Tindaskata | Starry ray Amblyraja radiata 0 0 0 0 1 1| 0.00
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Greenland Reinhardtius
Graluoa halibut hippoglossoides 0 0 0 0 0 0| 0.00
1784| 1869| 3871| 6891 | 6422 | 20839| 100.
Total 52 48 40 60 89 89 00

The bycatch species /associated cafititose above L% of the catchfo the ISS herring fishery are blue whiting,
capelin, mackerel and Norwegian spring spawning herring. The status of these species is shown below.

KOLMUNNE BLUE WHITIN®/A{cromesistius poutassod
Fishing pressure on the stock is above FMSY and Fpa but below Flim; spstaciingjze is above MSY Btrigger,

Bpa, and Blim.
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Figurel9Total and Icelandic catches, recruitment at age 1, fishing mortality and spawning stock biomass (SSB).

LODNA; CAPELINMallotus villosug*®

9 https://www.hafogvatn.is/static/extras/images/34élue_whiting1407347.pdf
10 https://www.hafogvatn.is/static/extras/images/3tapelirautumn1408221.pdf
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MFRI advises that when the harvest control rule agreed by the Coastal States is applied, there should be zero catch
in winter 2023/2024. This advice will be revised based on results of acoustic measurements of the fishable stock

in early 2024.
Afli Catches Visitala unglodnu Juvenile index
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Figure20 Capelin. Catches, acoustic index for immatures from autumn surveys, and SSB at spawning time (with
90% confidence limits). The estimate of the SSB in 2024 is a projected value.

MAKRILIc MACKEREIS¢omber scombry¥

ICES advises that when the MSY approach is applied, catches in 2024 should be no more than 739 386 tonnes.
Fishing pressure on the stock is above FMSY but below Fpa and Flim; spstaciingjze is above MSY Btrigger,

Bpa, and Blim.

11 https://www.hafogvatn.is/static/extras/images/3®nackerel1407353.pdf
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Figure21. Mackerel harvest rate and biomass.

NORSKSLENSK VORGOTSSILD NORWEGIAN SIFRIWGING HERRINGUpea harengug?
Fishing pressure on the stock is above FMSY and between Fpa and Flim, and spawkisize is aboIGT

Btrigger, Bpa, and Blim.

12 hitps://www.hafogvatn.is/static/extras/images/83@ss_herring1407351.pdf
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Figure 22 Norwegian springspawning herring. Summary of the stock assessment. The assumed recruitment
value for 2023 is shaded in light blue.

5.7.1.1. Effects on Threatened, Endangered and Protected (TEP) species
5.7.1.1.1. National TEFRegislation
The Icelandic summespawning herring fishery takes place entirely within the Icelandic EEZ. Conseguegtly

IcelandicTERegislation needs to be considered.

Iceland is not an EU Member State, dd@ y & SljdzSy Gt & G(GKS tAad 2F GLINRPKAOALU
Regulation (currently Article 14 of Regulation 124/2019 (EU, 2019)) does not apply to Icelandic vessels or to the
fisheries under assessment as it would within the EU EEZ.

Iceland
The Icelandic Government signed the UN Convention on Biological Diversity in 1992 and it entered into force in
1994. The Government of Iceland adopted a biological diversity strategy in 2008 and a corresponding action plan
in 2010.

Statutory protection of species and habitats is provided by the Nature Conservation Act (Government of Iceland,
1999). This Act applies to all of the territory of Iceland, the EEZ and the continental shelf. It enables the Minister
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for the Environment to protect species and their supporting habitats & ecosystems (at 853). The protection and
hunting of wild birds and wild mammals in Icelaar@ regulated by separate legislation (Government of Iceland,
Mppn0 ol & FYSYRSRUOI ¢ K Aalrfugld SgFspeyidgraonnuurgeh $elr, hvalf, lg2éludfrg |
bastoft wl f f O6ANRa YR YFYYlIfa 20KSNJI GKIYy aSIHfax gKIf S

Certain vulnerable fish species are protected in law namely Atlantic hafiiptoglossus hippoglossusder
Regulation No. 470, 2032 and porbeaglé.amna nasushasking sharketorhinus maximusnd spurdogSqualus
acanthiasunder Regulation No. 45&@017%* and spotted wolffishas per Regulation 1256/20%0 These must be
recorded in logbooks and landed under the VS catch provisions set out in Act No. 3%*1988ess they are
captured alive in which case they must be released. No other marine species have been protected under Icelandic
R2YSadAO fS3IAa&trGA2Y Fa WOYRIYISNBRI ¢KNBIFGSYSR 2N
whalingis also permitted (for fin and minke whales within the EEZ), subject to strict controls applied by the
Government (ICES, 2019

Two new regulations entered into force in 2023 (849/28281d 307/2023%, which both can constitute additional
evidence in the steps made for protecting and preserving marine mammals and seabirds.

According to Article 16 of the Regulation 849/2023 on commercial fishing in the 2023/2024 fishing year and the
2024 calendar year, captains are obliged to keep fish on board fishing vessels separated by species. Moreover, on
board fishing vessels there nuse equipment to prevent birds and mammals from getting stuck in fishing gear
when fishing gear is put into the sea. Article 17 sets an obligation to the captains of fishing vessels to keep special
catch logs, cf. regulation on registration and electranibmission of catch information.

The above obligation is described analytically in Regulation 307/2023 on digital registration and submission of
catch information. Article 1 of the latter Regulation obliges the captains of vessels that have a comiisbiadl
license according to the Fisheries Management Act, or a special fishing license, to record the catch information
stipulated in this regulation, and send it digitally to et NS O (i 2 NI (i Beb 8eWicebafdreil® Mdd 53he
fishing trip. The number and species of marine maals and seabirds must be recorded, among the other
information, as accurately as possible, as mentioned in Article 3. This information must be sent to the web service
of the Directorate of Fisherielsefore the ship docks at the port of landing after the fishing trip (Article 4).

13Regulation 470/201ttps://www.reglugerd.is/reglugerdir/eftirraduneytum/atvinnuvegaog-nyskopunarraduneyti/nr/18302

14 Regulation 456/201 7https://www.reglugerd.is/reglugerdir/eftiraduneytum/atvinnuvegaog-nyskopunarraduneyti/nr/0456€017

15 Reglugerd um (2.) breytingu a reglugerd nr. 468/2013, um nytingu afla og aukaaffti@ds//www.reglugerd.is/reglugerdir/eftir
raduneytum/atvinnuvegaog-nyskopunarraduneyti/nr/22242

BC2NJ FAdNIKSNI AYF2NYIF GA2y &4SS CAralArAadz2Fl ¢So0araidsSs wCt SEAoAf AGER
http://www.fiskistofa.is/fiskveidistjorn/stjornfiskveida/#Sveigjanleiki_i_aflamarkskerfinu

17 Act 37/1992 on a Special Fee for lllegal Marine Cétiths://www.althingi.is/lagas/149a/1992037.html

18 Regulation 849/2023 on commercial fishing in the 2023/2024 fishing year and the 2024 calendar year (in Icelandic:
https://island.is/reglugerdir/nr/08492023

19 Regulation 307/2023 on digital registration and submission of catch information (in Iceldmtlis)//island.is/reglugerdir/nr/0307

2023
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b2 20KSNJ YFENARYS aLISOASA KI@FS 6SSy LINRPGSOGSR dzy RSNJ L
t NPGSOGSRQD 1 dzydAy3d F2NJ aSHfa& | yR Q&Ndidn Ny, 1180/a810)A S &
None ofthese speciebas appeared in the catch records of the Icelandic pelagic fleet catching Icelandic summer

spawning herring between 2@Jand 2@®3 (Tableb).

5.7.1.1.2. CITES Appendix 1
The Convention on International Trade in Endangered Species of Wild Fauna (CITES) entered into force in Iceland

on 2 April 2000, subject to reservations for some Appendix | species (rorquals including minke, blue, fin and
humpback whales; also, sperm whales & bottle nosed wh&IES, Z8a). This means that Iceland is not bound
by CITES provisions on trade for these species.

The species recorded in landings from the Icelasdinmerspawningherring fisheriesTable5) have been cross
referenced with CITES Appendix | (CITR8QQsing the Species+ databdSpecies+ 2. None of the species
landed from the herring fishery are listed in AppendiXable6 showsmarine/marinerelated seabird species are
both listed in Appendix | of CITES and present in Iceland.

It is noted that killer whale@rcinus orcpare listed in CITES Appendix Il #rat Iceland has made a reservation

to this listing which means that the relevant provisions do not apply within Icekditidr whale in Iceland mainly

prey upon herring and mackerel. There are-gming studies documenting this association (Samnwral.,
2017a,b, cited in NAMMCO, 2017Fishersreport that killer whale are generally not seen during trawling for
herring. They are frequently observed during the purse sestefiy butfishersreport that interactions with the

gear are rare. Adult killer whales are generally able to make their own way out of the nebublat cause
significant damage if they are caught and need to be cut free. If it looks likely that a killer whale will be caught the
gear is released to prevent damage to it.

Table6. Species listed in Appendix 1 of CITES relevant ttJthfes under assessment

Group Common name Scientific Name Listing Reservatior
Bowhead whale Balaena mysticetus I
North Atlantic right whale Eubalaena glacialis I
Common minkevhale Balaenoptera acutorostrata | (@ll other populations) . ves
Il (West Greenland populatior
Sei whale Balaenoptera borealis I Yes
Cetaceans
Blue whale Balaenoptera musculus I Yes
Fin whale Balaenoptera physalus I Yes
Humpback whale Megapteranovaeangliae I Yes
Sperm whale Physeter macrocephalus I Yes
Northern bottlenose whale Hyperoodon ampullatus I Yes
Birds White-tailed seaeagle Haliaeetus albicilla I
Sea turtles Leatherback sea turtle Dermochelys coriacea I
Fishes European seaturgeon Acipenser sturio I
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5.7.1.1.3. Convention on Migratory Species
The Convention on Migratory Species (CMS) is an environmental treaty drawn up under the UN Environment

Programme. It provides a global platform for the conservation and sustainable use of migratory animals and their
habitats. Details of the CMS, its signids and the agreements that have been drawn up under the convention
are available on the CMS webs{@MS, 2043).

Iceland is not a party to CMS, but is a party to the Agreement on the Conservation of -Afnieeian Migratory
Waterbirds (AEWA) which is a CMS instrum@dmS, 204b). AEWA covers 25species of birds that are
ecologically dependent on wetlands for at least part of their annual cycle (including many species of divers, grebes,
cormorants, waders, gulls, terns, auks and even the South African penguin).

Of the seabird species observed as impacted by Icelandic fislpriemrily the lumpfish fishery), some such as
common eider, long tailed duck and common loon are listed in Appendix Il of the CMS itself while others such as
black guillemot, Atlantic puffin, long tailed duck, bldegged kittiwake, razorbill, and commdaon are listed in

Table 1 Column A of AEWPable7). Listing in either of which requires them to be considered as canditiake
species.

Additionally, a number of the marine mammal species commonly observed in the area of operations of the UoAs
under assessment are listed in either the CMS itself or in other binding agreements concluded under it. However,
these listings apply to areas natlevant to this assessment (e.g. Western North Atlantic, Black Sea, Northwest
African and Baltic and North Seas).

There is no evidence of any interaction between the UoAs and any of the species listed iff.AEMi#tch of
seabirds in the fisheries under assessment are considered very ltwough a number of bird species are
recorded as incidental catch in Icelandic fishing gears, this recorded catch has been confined to gillnets, demersal
trawls and longines rather than the gears used in the fisheries under assessment (Palsabn2015;ICES
WGBYC, 2023

Table 7. Species relevant to th&oAs under assessmenind listed in binding agreements concluded under
Convention on Migratory Species (CMS).

Group Common name Scientific Name Listing Notes
Seals Grey seal Halichoerus grypus Il Baltic Sea pop.
Harbour seal Phoca vitulina Il Baltic and Wadden Semops
Bowhead whale Balaena mysticetus I
North Atlantic right whale Eubalaena glacialis I
Sei whale Balaenoptera borealis I/
Cetaceans
Blue whale Balaenoptera musculus I
Fin whale Balaenoptera physalus I/
Humpback whale Megaptera novaeangliae |

20 Agreement on the Conservation of AfricBiarasian Migratory Waterbirds (AEWA). Specieshligs://www.unep-aewa.org/en/species
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Table 7. Species relevant to th&JoAs under assessmemnd listed in binding agreements concluded under
Convention on Migratory Species (CMS).

Group Common name Scientific Name Listing Notes
Shortbeaked common Delphinus delphis I/l |1 Mediterranean pop.; Il North an
dolphin Baltic Sea, Mediterranean, Black ¢
and eastern tropical Pacific pops.
Longfinned pilot whale Globicephala melas I North and BaltiSea pops.
Atlantic Whitesided Lagenorhynchus acutus Il North and Baltic Sea pops.
Dolphin
White-beaked Dolphin Lagenorhynchus Il North and Baltic Sea pops.
albirostris
Killer whale Orcinus orca Il
Beluga whale Delphinapterus leucas Il
Narwhal Monodon monoceros Il
Harbour porpoise Phocoena phocoena Il Western North Atlantic and Blac

Sea, North and Baltic Sea and Nc
West African pops.

Sperm whale Physeter macrocephalus  I/ll

Northern bottlenose whale Hyperoodorampullatus Il

Cuvier's beaked whale  Ziphius cavirostris I Mediterranean pop. only
Ducks Common eider Somateria mollissima Il
Loons Common loon Gavia immer Il Northwest European pop.
Turtles Leatherback sea turtle Dermochelys coriacea I/l 1 Leatherback; Il All migratol

Dermochelyidae spp.

Tope Galeorhinus galeus Il

Basking Shark Cetorhinus maximus I/
Elasmobranch Porbeagle Lamna nasus Il

Giant devil ray Mobula mobular I/l

Spiny dogfish Squalus acanthias Il Northernhemisphere pop.
Fishes European Sturgeon Acipgnser stu_rio I/

European eel Anguilla anguilla Il

5.7.1.1.4. IUCN Red List species
The Icelandic Institute for Natural History has compiled Red Lists for the biota of Iceland to identify species that

arethreatened or at risk of extinction. The latest Red Lists were published in 2018 for vascular plants, birds and
mammalg®. Although based upon the IUCN criteria these lists do not constitute the IUCN Red List, neither have
they recognised in national legislation, and so are not considered furthBEBSs

One of the species listed in the Directorate of Fisheries landings data from the Icelundimerspawning
fisheries, namely golden redfish@sf | & a A FA SR | n theduzN RNl HoWeSes, shown |Table
5 the landings ofjolden redfistby the UoAare, in any case, negligible.

21|celandic Institute of Natural History. Red List$ps://en.ni.is/resources/publications/redists
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5.7.1.1.5. TEPData

The MFRI provided further bycatestimates for marine mammals and seabirds2024for years 20222023.
Observedycatch by onboard inspectors and in surveys in2202s reported in the 202ICES Working Group on
Bycatch (WGBYC) rep8rtThe 2023 ICES WGBYC repstated that in the Iceland Sea Ecoregion in 2022, 113
days at sea were monitored in nets and 327 days in bottom trawls, with a monitoring coverage of 3.47%. All
monitoring was performed by aea observerduring the site visithe following observer coveragwas
confirmed by Fiskistofa staff

1 3% purse seine coverage from 9 trips

1 2.2% midwatetrawl coverage from 11 inspected trips

The MRFI provided the assessment team with data from logbooks provided by the Directorate of Fisheries for the
year 2023 Table9). Earlier years were not available, due to the transition from paper logbooks to logbook apps
and electronic logbook forms. Data from onboard inspectors were provided by the Directorate of Fisheries for the
last 5 years, or fron2020-2023. Additionally, data from three MFRI surveys were also used to calculate bycatch
rates.

In midwater trawl, only common guillemots were reported by the inspectors, while no bycatch was reported in
the logbooks. In demersal trawl, grey seal and medium sized whale were reported in logbooks, while no bycatch
was observed by the inspectors or urgeys Table9).

Table 8 Reported number of bycaught specimens in Icelandic waters irZ2IB provided through the ICES
WGBYC 2023 data call by ecoregion for all reported spamuieMFRI data 2024

Gear Common name Scientific name 2021 | 2022 | 2023
Longlines| Birds Northern Fulmar Fulmarus glacialis 7
Teleostei Northern wolffish Anarhichas denticulatus 3
Nets Birds Razorbill Alca torda 3 3
Black guillemot Cepphus grylle 3 6
Northern fulmar Fulmarus glacialis 4 2 3
Northern gannet Morusbassanus 1 1
Great cormorant Phalacrocorax carbo 2 3
Common eider Somateria mollissima 3 43
Guillemot Uria aalge 277 | 17 28
Longtailed duck Clangula hyemalis 1 0
Redthroated diver Gavia stellata 1 0
European shags Phalacrocorax aristotelis | 1 0
Briinnich's guillemot Uria lomvia 1 0
Elasmobranchi| Black dogfish Centroscyllium fabricii 1 58
Blue skate Dipturus batis 17 20
Velvet belly Etmopterus spinax 9 15
2 |CES (2023). Working Group on Bycatch of Protected Species (WGBYC). ICES Scientific  Reports.

Report.https://doi.org/10.17895/ices.pub.24659484.v2
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Holocephali Rabbit fish Chimaeramonstrosa 390 | 508
Mammals Harbour seal Phoca vitulina 7 9
Arctic ringed seal Pusa hispida 1
Harbour porpoise Phocoena phocoena 36 31 45
Grey seal Halichoerus grypus 2 0 2
Harp seal Pagophilus groenlandicus| 2 0
White-beaked dolphins| Lagenorhynchus albirostri§ 2 0
Teleostei Greater eelpout Lycodes esmarkii 1 0
Pollack Pollachius pollachius 9 12
OTB Elasmobranchi| Arctic skate Amblyraja hyperborea 45 57
White ghost catshark | Apristurus aphyodes 38 46
Iceland catshark Apristurus laurussonii 20 18
Black dogfish Centroscyllium fabricii 730 | 889
Longnose velvet dogfis| Centroselachus crepidater 182 | 282
Birdbeak dogfish Deania calceus 16 82
Blue skate Dipturus batis 72 75
Great lanternshark Etmopterus princeps 282 | 327
Velvet belly Etmopterus spinax 855 | 783
Mouse catshark Galeus murinus 124 | 118
Deepwater ray Rajella bathyphila 1 0
Round ray Rajella fyllae 1631| 94
Sailray Rajella lintea 15 5
Greenland shark Somniosus microcephalus 1 1
Holocephali Rabbit fish Chimaera monstrosa 1424 1512
Largeeyed rabbitfish | Hydrolagus mirabilis 5 0
Straightnose rabbitfish | Rhinochimaera atlantica 53 50
Teleostei Northern wolffish Anarhichas denticulatus 144 | 136
Blackbelly rosefish Helicolenus dactylopterus 3126 | 8082
Greater eelpout Lycodes esmarkii 633 | 738
Seines | Elasmobranchi| Blue skate Dipturusbatis 1

Table9 Bycatch in other fishing gears as reported by onboard inspectors between 2020 and 2023, and by the
fishing fleet in 2023. The numbers are standardized by the number of landings (inspected and (&al)rce

MRFI, 2024)
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Species Fishing gear Observed bycatch rate | Reported bycatch rate
(nfobserved landings) in logbooks (n/total
landings)
Commaon guillemot Midwater trawl 0.021(2/96) 0.000 (0/2855)
Grey seal Demersal trawl 0.000 (0/165) 0.00002 (1/44566)
Unidentified medium Demersal trawl 0.000 (0/165) 0.00002 (1/445686)
sized whale
Harbour porpoise Cod gillnets 0.893 (134/150) 0.009 (30/32549)
Humpback whale Cod gillnets 0.013(2/150) 0.000 (0/3254)
White-beaked dolphin Cod gillnets 0.013(2/150) 0.000 (0/3254)
Harbour seal Cod gillnets 0.047 (7/150) 0.002 (5/3254)
Ringed seal Cod gillnets 0.007 (1/150) 0.000 (0/3254)
Harp seal Cod gillnets 0.020 (3/150) 0.000 (0/3254)
Alcids, not identified to | Cod gillnets 0.000(0/150) 0.005(16/3254)
species
Commaon guillemot Cod gillnets 2,027 (304/150) 0.000 (0/3254)
Fulmar Cod gillnets 0.053 (8/150) 0.000 (0/3254)
Razorbill Cod gillnets 0.027 (4/150) 0.000 (0/3254)
Northern gannet Cod gillnets 0.007 (1/150) 0.000 (0/3254)
Common loon Cod gillnets 0.007 (1/150) 0.000 (0/3254
Eider Cod gillnets 0.007 (1/150) 0.000 (0/3254)
Long tailed duck Cod gillnets 0.007 (1/150) 0.000 (0/3254)
Grey seal Greenland halibut 0.000(0/150) 0.001 (1/860)
gillnets
Fulmar Longline 0.194 (7/36) 0.128 (1000/7796)
Northern gannet Longline 0.000 (0/36) 0.004 (31/7796)
Great black-backed Longline 0.000(0/36) 0.004 (32/77986)
gull
Glaucous gull Longline 0.000 (0/36) 0.0004 (3/7796)
Black legged kittiwake Longline 0.000 (0/36) 0.0004 (3/77986)
European herring gull Longline 0.000 (0/36) 0.0012 (9/77986)
Great skua Longline 0.000 (0/36) 0.0003 (2/7796)
Lesser black-backed Longline 0.000(0/36) 0.0024 (19/77986)
gull
Black guillemot Longline 0.000 (0/36) 0.0001 (1/7796)
Alcids, not identified to | Longline 0.000(0/36) 0.0004 (3/77986)
species
Seagulls, not identified | Longline 0.000(0/36) 0.0003 (2/77986)
to species
Commaon dolphin Handline 0.000 (0/6) 0.001 (1/18296)

Relevant updates for species for which data is available is provided b&liothe species below were identified
and analyzed as vulnerable BEPspecies in the full assessment that resulted in the current certificate for this
fishery (see relevant audit report attps://www.responsiblefisheries.is/certification/certifiefilsherieg.

TEPRconclusion

Although evidence of the degree to which ISSH fisheries and marine mammals interact is aypaitable
evidence would indicate that, in Icelandic waters, direct mortality of marine mammals as a result of interactions
with pelagic fishing gears used in the fishery is likely to be low and unlikely to have detrimental effects at the

population level
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Notwithstanding the above we provide here below some updates on vulnerabl€EBRpecies bycatch that have
a bearing on information availability from the Icelandic fleets and risk from the most important gear types (gillnet
and longlineland show no interaction with purse seine or mvigter trawl.

5.7.1.1.1. Mammals

According to the Icelandic Institute of Natural History (IINEitarufreedistofnunislands), two seal species (grey
seal Halichoerus grypysand harbour sealPhocavituling) are resident in Iceland. Four more species (Arctic
ringed seal Pusahispidp harp sealRagophilusgroenlandicushooded sealQystophora cristataand bearded
seal Erignathus barbatu$ represent regular visitors while walrus€xdpbenus rosmarlisre occasional visitors.
Population stimates of marine mammals can be found in the Icelandic Institute of Natural History
(https.//www.ni.is/is/midlun/utgafa/valistar/spendyr/valistispendyra.

23 cetacean (whales and dolphins) species have also been identified l#hindic Waters. Sighting of many of

these are rare but some are regularly observed in Icelandic Waters. Resident or commonly observable species in
Icelandic waters include bluB#élaenoptera musculu$SLSteypireydur), bottlenoseHyperoodon ampullatykSL
Andarnefja), finBalaenoptera physalus$SLLangreydur), humpbackegaptera novaeangligéSL Hnafubakur),

killer (Orcinus orca ISL Hahyrningur), londinned pilot Globicephala melas ISL Gindhvalur), minke
(Balaenoptera acutorostratg ISL Hrefna), sei HBalaenoptera borealjs ISL Sandreydur) and sperm
(PhysetmacrocephalySL ~ Burhvalur) whales, whitbeaked Lagenorhynchusalbirostris  ISL
Hnydingur/Ho6frungur) and whitsided (agenorhynchusacutudSL Leiftur) dolphins and harbour porpoise
(PhocoenaphocoenaSLHnisa).

Observed bycatch by onboard inspectoitsservershas been reported annually in reports by the ICES Working
Group on Bycatch (WGBYC). No estimates are available based on those numbers, as they arelnehelast

report of the Working Group on Bycatch of Protected Species (WGBY C)3jnir20 Iceland Sea ecoregion in

2022, 520 days at sea were observed from a total of 14,983 fishing days (3.47% coverage). Harbour porpoise was
the largest proportion of cetacean bycatches in 2021, 2022 and 2023 @38n 45 respectively) (MFRI data
2024).Compared with other fisheries, purseine fishing does not seem to be among the most damaging to
marine mammalgWise et.al2007).

Bycatch informatiorof marine mammals and birdsom fisher logbookdy gear type in 222-2024 was provided
after the site visit by MFRIable9.

Grey sealHfalichoerus grypys

As with harbour seals, grey seals do not meet the MSC definition @E&apecies by virtue of their not being
protected by national legislation, listed in CITES Appendix 1, listed in the IUCN Red List as vulnerable (VU), Form
13c Issue 6 January 2021 Page 70 of 237 endangered (EN) or critically endangered (CE) and whiléstbdy a

in the CMS, this listing applies only to Baltic Sea populations and hence does not apply. Grey seals are therefore
not anTEPspecies.
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Harp sealPagophilugiroenlandicu¥

While they occasionally occur in the area, harp seals are not resident in Iceland. As with harbour and grey seals,
harp seals do not meet the definition of @ikPspecies by virtue of their not being protected by national legislation

or listed in CITES Appendix 1, the CMS or the IUCNifesk vulnerable (VU), endangered (EN) or critically
endangered (CE).

White-beaked dolphinl(agenorhynchus albirostjis

With respect to national EPspecies legislation, whitbeaked dolphins are not specifically protected in Iceland.
Additionally, with respect to relevant binding international agreements, whéaked dolphins are listed in
Appendix Il (i.e. not Appendix I) of CITES, in Annexhed@MS (but this listing only applies to Baltic and North

Sea populations) and on the IUCN Red List as Least Concern (i.e. not vulnerable (VU), endangered (EN) or criticall
endangered (CE)). Therefore, white beaked dolphinsataneet the definition of alTEP

Harbour PorpoisesPhocoena phocoepa

Harbour porpoises are classified as Least Concern in the IUCN Rggdyistiation trendstable last assessed in

2023). They are also classified as Least Concern in the Icelandic National Red list (based on a 2016 agsessment)
The2019Report of the NAMMCO Scientific Committee Working Group on Harbour Porpoig2 [8rch 201f

reported the following about the Icelandic harbour porpoise populatidnnual estimates of harbour porpoise
by-catch have decreased in recent years as gillnet effort has decreased, from a high of 7,300 animals in 2003 to
about 1600 animals in 20Q2013° and down to about 750 animals in 202815.Harbor Porpoise abundance in
Iceland was estimated by aerial surveys in 2007 as 43,179 (CV 0.45) individuals; however, since the survey was not
designed for Harbor Porpoises this estimate should be treated with caution as it is likely to have undereéstimate
abundance (Gillest al. 2011, IMR/NAMMCO 2019).

Resultsbased on close kin mark recapture genetics indicates that the population has increased substantially
recent years!

In 2022 the same group provided the following upd&teigurdsson informed the WG about planstmduct an
aerial survey in July 2023 to obtain updated abundance estimates for harbour porpdisdand. The group
commanded the planning of such a survey. Given that abundance estimateshieoNASS surveys may not be
usable for harbour porpoise in Iceland, the group agreed that the 2@®dance estimate be the one used in
the future Icelandic assessment.

2 Braulik, G.T., Minton , G., Amano, M. & Bjgrge2023.Phocoena phocoerfamended version of 2020 assessmeft)e IUCN Red List of Threatened
Specie®023: e. T17027A2476327538tps://dx.doi.org/10.2305/IUCN.UK.202BRLTS.T17027A247632759 Accessed o@4 July 2024.

24 https://www.ni.is/node/27406

25 NAMMCO (2019). Report of the NAMMCO Scientific Committee Working Group on Harbour Porpél2eMagch, Copenhagen, Denmark.
https://nammco.no/wp-content/uploads/2019/02/finalreport _hpwg2019.pdf

26 palsson OK, Gunnlaugsson Th, and Olafsdéttir D. 201¢at@y of seabirds and marine mammals in Icelandic Fisheries. Marine Research no 178.
https://www.hafogvatn.is/static/research/files/fiolritl 78pdf

27 North Atlantic Marine Mammal Commission and the Norwegian Institute of Marine Research. (2019). Report of Joint IMR/NAtdM&®nal
Workshop on the Status of Harbour Porpoises in the North Atlantic. Tromsg, Nohitag://nammco.no/wp-content/uploads/2020/03/fina
report_ hpws 2018 rev2020.pdf

22NAMMCONorth Atlantic Marine Mammal Commission (2022). Report of the Scientific Committee Working Group on Harbour Porpoise.a®&snbe
Oslo, Norwayhttps://nammco.no/wp-content/uploads/2023/01/finaireport-hpwg2022 withexsum.pdf
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Sigurdsson indicated that previous work using close kin NRa&tapture genetics and presented at th@18
NAMMCO/IMR International Workshop on harbour porpoise indicated that the Icelgpmbclation was
increasing. Sigurdsson informed the WG that around 500 animals wecaught annually in the Icelandic
lumpsucker fishery and 15@000 in the cod fishery, noting that {matchlevels were much higher in the past.
Sigurdsson informed the WG that Iceland was also conducting isotopic workwestigating the diebf harbour
porpoise using samples from dopught and stranded animals. Life history parameters agd distribution
histograms are possible to infer from these samplége group recommended that an assessment for Iceland be
made when the new abundance estimdiecomes available.

Sigurdsson informed the WG of the-bgtch time series available in Iceland, including some baldkilated by
catch estimates, and presented at the international harbour porpoise workshop in 2818the case of Norway,
the group recommended Iceland to generate the best bealculated bycatch estimates (i.e., generate a time
series going back to the beginning of the fishery) foriuheoming Icelandic assessment, planned for 2€24.

Theresultsof a recent paper on Atlantic populations of harbour porpagpport genetic differentiation between

North Atlantic and Baltic Sea populations, with Kattegat as a transition (Zartenrieth et al. 2024)Across the

North Atlantic the population differentiation is subtle from west to east, congruent with an isokatyedistance
pattern, but indicates a separation of southern North Sea harbour porpoisiisough abundances in the North
Atlantic shelf ditribution area are quite high, the getie differentiation shown here, as well as the identified
morphological andoehaviouraldifferences previously observed may warrant consideration of more regional
management units for which specific abundance estimates would be desirable. Our data generally supports the
assessment areas of NAMMCO and warrants consideration of the southe®) BES and IBS as separate
populations/management units, with a recommendation to include further samples from neighbouring areas in
future studies.

The North Atlantic Sightings Surveys (NASS) series is an international effort to monitor cetacean abundance and
distribution. As cetaceans are able to travel long distances and do not remain within national borders, each
country conducting its own nationalirvey would only capture a fraction of their range and distribution. In NASS,
several countries coordinate their surveys to cover as wide a range as possible at the same time (that is, synoptic
surveys¥y. NASS 2024 will be the 7th such survey since 1987. The primary focus of NASS 2024 is on four target
species (fin whales, humpback whales, minke whales, and pilot whales). The result will give an overview of trends
in abundance and any changes in distribatthat may have occurred over almost four decades.

All four NAMMCO member countries are participating in NASS 2024. The Greenlandic surveys will be conducted
by plane, while the Faroe Islands, Iceland, and Norway will be using ships. In fact, they will be using both dedicated
vessels and opportunistic ongse., vessels that are being deployed for a different reason, including redfish and
mackerel surveys.

2 https://nass.nammco.org/2024/
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Figure23. NASSNorth Atlantic Sightings Survey 2024. (Source https://nass.nammco.org/2024/)

A preliminary estimate of 1,841 Harbor Porpoises a yeennsidered as an upper bound for the bycatch in cod
gillnets in Iceland over the period 202817 (IMR/NAMMCO 2019).

Harbour sealfhoca vitulina)

The MFRI 2021 advider harbour seaf¥ indicates thatthe 2020 harbour seal census resulted in a population
SAGAYIFIGSR 2F wmnXomd FYyAYFfa ogpp: O2yFARSYOS AyidSNDI
lower than the first abundance estimate from 1980 and the estimate is 14% under the managajesative of

12 thous. Animals (Hafranns6knastofnun 202t)2019, new regulation regarding seal hunting in Iceland was
SYyIFOGSR 0! @AYy dz@S3aAlm 23 yeéall Lz NN §dzyS@iGAS HAMPO
exemption for traditional hunt. It is also forbidden to sell Icelandic seal mtsdBycatch in gillnets is probably

the highest mortality risk for harbour seals in Iceland currently. Limited data are available on seal bycatch, but
RFGF O2ftf SOGSR o0& Dikctodak lofNrRheres) an8 INIBSMERI gifingt suivisySindicate that

on average, 1389 (coefficient of variation, CV=35) harbour seals have been bycaught annually in the lumpfish
fishery between 2014 and 2018. Bycatch in cod gillnet fishery and bottamlg is less common and more
uncertainty associated with the bycatch estimates in those fisheries. Between 2014 and 2018, it has been
estimated that annually, 15 harbour seals were bycaught in cod gillnet fisheries (CV=102) and 17 harbour seals in
bottom trawls (CV=100) (Hafranns6knastofnun, 20I%ere are no recorded interactions with purse seine or

mid-water trawl.

30 https://www.hafogvatn.is/static/extras/images/radgjefindselur20201286028.pdf
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Other marine mammals
The MFRI confirmed thawo interaction with Blue whales and Northern right whales recoriheigcent years

There are no further updates from NAMMCO or the MFRI in relation to other marine mammal species (i.e. seals),
aside from what we reported in the previous surveillance report.

Pearl net trials

A series of trials of pingers have been conducted in recent years, and the last one using wideband PAL pingers was
quite successful. No nepingertrials have been donebut pearl nets were tested in a cod fishery last Apdarl

nets have also been trialled with promising results. One reason why small, echolocating cetaceans entangle in
gilinets may be their inability to acoustically detect gillnets and classify them as obstacles. To increase the overall
acoustic reflectivig as well as alter the perceigl image to simulate an impenetrable barrier, small reflective

objects¢ 8 mm wide acrylic glass spheresvere attached to standard gillne{&ratzner et. al. 2022, 2021, Kindt
Larsen et. al 2024)

5.7.1.1.2. Elasmobranchs
Leafscale gulper shark
Nocatch of leafscale gulper shark has been reported for the last 5 jrethre fishery Deepwater autumn survey
trends show increasing trengeeFigure24).

Leaf scale gulper sharks caught in the annual autumn survey
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0
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Year

Figure24. Leaf scale gulper sharks caught in the annual autumn survey 2023.
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Blueskate Dipturus flossada / bat)s

Investigation of the common skate complex in Icelandic waters indicated that the dominant species currently
found in Icelandic waters is the small@r batisnow currently referred to as the common blue skate or blue skate
(Bacheleffreys,2021) and Pélsson & Jakobsdottir (20L& not a frequent catch in any of the MFRI surveys and

it is less abundant on the shelf in autumn than in spring. However, occurrence has been increasing in spring survey.
The increase is also reflected in increasing trend irbibenass index since 201Bigure25). The mean biomass

in annual spring survey is estimated around 600 tonnes.

3000

2000

Total biomass

1000

1990 2000 2010 2020

Figure25. Blue skate. Biomass estimates based orSI4B survey:

Dodfish(Squalus acanthigs
Between 7 and 23 dogfish have been caught in surveys or observed bycaught annually in the last 5 years while

between 1000 and 3000 kgs of it have been lanaaually(Figure26). Since 2017, a regulation has been in force
banning the fishing of dogfish porbeagle I[amna nasysand basking shark Cethorhinus
maximug (https://www.regulgerd.is/reglugerdir/allar/nr/4562017). In stock measurementsglogfishare mainly foundin
shallowwatersand down to a depth of 200 m. In SMiggfishhave been caught on average at ~ 3% of stations,
but since 2002 it has only been caught at a few statiigsire27.

31 https://www.hafogvatn.is/static/extras/images/1skate techreport_en.html
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Figure27 Frequency (percentage of total stations %) in SMB (spring) and SMH (autumn).

Greenland sharksSpomniosus microcephalus

Between 14 Greenland sharks have been caught in surveys or observed bycaught annually in the last 5 years.
There is a small artisanal fishery fareenland shark in Iceland, and catch has been between 15 and 30 tonnes
annually in the last 5 yea(MRFI site visit information).

PorbeaglgLamna nasus)
Two porbeagles have been observed bycaught in the lgsaBs while between 2050 and 4000 kg of it have been
landed annuallypy Icelandic fisherielsy bottom trawl fisheriegMRFI site visit information).

5.7.2. Habitat effects of the fishery

5.7.2.1. Habitats management
Iceland has a detailed management strategy for protecting certain areas (permanent, seasonal or temporary

closures), in order to protect both fish spawning areas (Fisheries Management Act: 116/2006) or vulnerable
habitats such as coldater corals or hydrhermal chimneys (Ministry of Fisheries Act: No. 942/2016; Nature
Conservation Act: 44/1999) or other VME when these are identifégl(e28).
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Iceland has also ratified numerous international conventions intended to protect habitats and ecosystems, such
as the OSPAR Convention, the CITES Convention and the Convention on Biological Biodiversity and is a Contractin
Party to the Northeast AtlantiEisheries Commission (NEAFC) which, in 2014, adopted Recommendation 19 which
requires vessels to move 2 nm when encountering the presence of >30 kg of live coral and/or >400 kg of live

sponges.

@ TRUST

Google Earth

Google Earth

Figure28. Top: closed areas for otter trawling (note there are small parts of this area which are open for certain
periods of the year). Bottom: permanently closed areas for all fishing to proteetvatéd corals (Source: ICES
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2022, Fisheries overview). For an interactive map of closures with detailed information on each closure including
regulations see the Hafsja hyperlink on the Fiskistofa homepag®dtias.imi.is/mapview/?application=hgf.

A new Regulation (188/2023) was released on setting protective measures for sensitive ocean areas and benthic
ecosystems. @tection on specific areas was set for all fishing except with gillnet, pelagic trawl and purse seine
or for all fishing except with pelagic trawl and purse seine

5.7.2.2.  Marine habitats and the UoA
The Icelandic pelagic fleet use mainly pelagic trawls and occasionally purse seine nets. Herring are a pelagic fish

which live in the upper part of the water column. The nets used in the fishery are designed only for use in the
water column, and not focontact with the seabed.

¢tKS KSNNAYy3I FAAKSNE Aa OetiectuppgrBidst 2002m of tkeSwatér SdldnhJsfet 3 A O
OFrff SR GKS aGadzyt Al T12ySés 6KSNB Yz2ald 2F (KS 20SI yQa
pelagic habitats is shown Figure29.
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Landings data from the Icelandic pelagic fleet and the herring fishery in particular shows that demersal fish species
arecaught in extremely low volumégseeTable5), which supports the view that interactions with benthic habitats
are very rare. Gear loss is reported to be very rare.

hy GKA& o0l aAraz GKS ao2yyzyfte SyO2dzyiSNBR YINARYS KIo
of the water column. The key features of this habitat are the different water bodies (warm Atlantic seawater and
colder Arctiowaters (sed-igure30) whichmix together in the NE Atlantic and create a thriving ecosystem (see
section5.7.3 of this report).
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Figure30 Ocean currents around Iceland (red = warm & saline Atlantic water; blue = cold & low salinity water;
= Icelandic coastal watdgource: Astthorsson et al. 2007)

green = Arctic water; yellow

Distribution of herring

In the seasons 2007/2008 to 2012/2013, most of the catch (~90%) was caught in Breidafjordur, but before that, it
was mainly caught off the south, southeast and east coast. The year 2013/2014 was an indication of changes in
this pattern, with a smaller pragtion in Breidafjordur, and since 2014/2015, most of the fishing has taken place

in the west of the countryRigure31). Herring fishing in the fishing year 2023/2024 was conducted in the west

and east of Iceland (MFRI, 2024 advice for herring).
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Figure31 The distribution of the fishery (in tonnes) of Icelandic summer spawning herring for the period1991
2022. For the years 20Q2010 thedistribution in Breidafjordur is also shown (Source: MFRI, 2024 technical
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Main habitat type in the Icelandic marine ecosystem
The main substrate types around Iceland are mud, gravel, and lava (rock and other hard sul§tigues3?2)

with differencesin the oceanographic regimes off northern and southern Iceland being a major driver of the
spatial distribution patterns of benthic habitats. Adtall the various geomorphological and substrate features of
the seafloor around Iceland provide a broad garof habitat typesKigure33).

.
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Figure32 Major substrates in the Icelandic Waters ecoregion (Source: ICES Ecosystem Overviews, 2021, original
data compiled by EMODNET substrate habitatgiw.emodnetseabedhabitats.gu

Document #: 30680; Revision: 04; Status: Release; Release Date: 26 Apr 2024; Printed on: 23 Jul 2025
This is a confidential document and may be reproduced only with the permission of GTC. Page 66 of 314

NSF Confidenti



7 - -

y, GlobalTRUST

DELIVERING CERTAINTY

LL

¢
|/
i
v
\

Ny

Sy

EUNIS/full-detail classification

I 23 Infraittoral rock and other hard substrata

W £3.1: Atlantic and mediterranean high eneray infralittoral rock

W A3.2: Atlantic and moderate energy

W A3.3: Atlantic and Mediterranean low energy infratttoral rock

W A% Circaltttoral rock and other hard substrata

W A4.L: Atlartic and Mediterranean high energy circalittoral rock

W A¢.2: Atlantic and Mediterranean moderate energy circalittoral rock

M A¢.12 or A4.27 or A4,33: Sponge communties on deep circalttoral rock
or faunal communitias on deep moderate energy circalittoral rock o faunal
communities on deep low energy circalttoral rock

Ml A¢.2: Atlantic and Mediterranean moderate energy circalittoral rock

i Faunal communities on deep moderate energy circalittoral rock

W A¢.3: Atlantic and Mediterranean low energy circalittoral rock

W A4.33: Faunal communities on deep low energy circalittoral rock

W AS: sublittoral sediment

B A5.13; Infralittoral coarse sediment

W A5.14: Circalttoral coarse sedimont

eep circalttoral coarse sedment

: Infralittoral fine sand

I 45.23 or A5.33 or 45.34: Infralttoral fine sand or infralittoral sandy mud
o infralittoral fine mud

I 45.23 or A5.24: Infralittoral fine sand or infralittoral muddy sand

W 25.24: Infraiittoral muddy sand

I A5.24 or A5,33 or A5.34: Infralittoral muddy sand or Infralttora! sandy mud
o infralittoral fine mud

W 45.25: Circalitoral fine sand

I A5.25 or AS,26: Circalittoral fine sand or circalttoral muddy sand

1 A5.26: Circalttoral muddy sand

1M A5.26 or AS.35 or AS.36: Circalttoral muddy sand or circalttoral sandy mud
or circalttoral fina mud

W A5.27: Deep circalittoral sand

W 25.27 or A5,37: Deep circalttoral sand or Deep circalttoral mud

W A5.33: Infralittoral sandy mud

I 45.33 or 45.34: Infralittoral sandy mud or Infralittoral fine mud

W AS5.34: infraittoral fine mud

W 45,35 : Circalittoral sandy mud

W A5.35 or A5.36: Circalittora sandy mud or Circalittoral fine mud

W A5.36: Circalittoral fine mud

op circalittoral mud

infralittoral mixed sediments

ircabttoral mixed sediments

W £5.45; Deep circalttoral mived sediments

W 45.531; Cymodocea beds

W 45.535: Posidonia beds

W A5.5353: Facies of dead “mattes” of [Posidonia oceanical without much
epifiora

[ As: Deep-sea seabed

Il A6.1: Deep-sea rock and artificial hard substrata

I 26.11: Deep-sea rock
A6,2: Deep-sea mixed substrata
A6.3: Deep-sea sand
A6.3 or A6.4: Deep-sea sand or deep-sea muddy sand
A6.4: Deep-sea muddy sand

H 465 Doep-sea mud

1l A6.511; Facies of sandy muds with Thenea muricata

[7] A8,52; Communities of abyssal muds

[7] A6.4 or A5.5: Deep-sea mud or Deep-sea muddy sand

ireattoral seabed

ep circalittoral saabed

W Deep-sea coarse sedment
h i : : n M infralittoral seabed
P v ) D : . D Py | W Nonvakd habiat

Figure33 EUNIS/fulldetail classification map of habitats in Icelandic waters (Source: EMODMEMemodnet
seabedhabitats.e)i
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Figure34 Map of MPAs in the UoA areaésource: Atlas of Marine Protection, 2024)
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The impacts of fishing on marine VME habitats in NE Atlantic has recently been reviewed by ICES. This review
considered that only benthic fishing gear was likely to cause significant harm to MGES@21). This view is
consistent with other reviews of the impacts of fishing gear on marine hal{ilatsnings and Kaiser 1998a, ICES
20183, ICES 2018lhjiddinket al.2017)

The herring fishery being conducted with pelagic gear is not considered to affect bottom sea habitats in any
significant way.

5.7.2.4. Vulnerable Marine Ecosystems (VMES)

It is the policy of the Icelandic government to protect vulnerable marine ecosystems (VMES; sponge communities,
coldwater corals and hydrothermal vent§om significant adverse impact from bottom contacting gear. Large
areas within the Icelandic EEZ are closéithee temporarily or permanently, to fishing for a variety of reasons;
these include the protection of juveniles, spawning fish and VMEs.

Pelagic gears are designed to operate above the seabed in the water column and are not designed to make contact
with the seabed. Herrings are pelagic fish which live in the upper part of the water column. The nets used in the
fishery are designed only faise in the water column, and not for contact with the seabed. However, there may

be some interaction with the seabed as evidenced by very small amounts (negligible) of benthic species in the
catches, i.eGreenland halibutSo, on a precautionary basis, EMabitats will be examined further for raeater

trawl.

Information and monitoring

Seabed mapping is one of the Marine and Freshwater Research Institute’s projects which started with the
launching of the research vessel, Arni Fridriksson RE 200, in the year 2000. The vessel is equipped with a multibeam
echo sounder which enables a detailed mapping of the seabed. Until spring 2017 the multibeam echo sounder
was of the type Kongsberg EM 3D kHz, 135 beams, 2°x2°) but was then updated to Kongsberg EM 302 (30
kHz, 432 beams, 1°x2°, water column data) and a subbottom profiler, Kongsberg TOPAS PS18.

From the year 2017 the seabed mapping project is one of MFRI’s major initiatives for the next 12 years. The main
emphasis is to gain information within the economic zone which is useful for multifaceted purpose and is a
prerequisite for scientific approadbor sustainable utilization, protection and research of resources in the ocean,

on, in and under the seabed. The detailed mapping has been valuable for the research of the marine environment,
the physical properties of the ocean and the marine geologyppia fishing grounds and vulnerable areas, i.e.
benthic communities and habitats, has played a significant role. About 50% of the economic zone has been
mapped, or approximately 377,000 square kilometers of the country's total 754,000 square kilometeneco

zone sedrigure35below.
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Figure35 The image shows an overview of MFRI's seabed mapping with multibeam measurements in the years
20002023. (https://www.hafogvatn.is/en/research/seabedmapping)

NovasArc project

In NovasArc | spatial distribution of VMEs within the-auttic waters were predicted. NovasArc Il updated the
predictions with new observations to produce spatial estimates of the predictive uncertainty and the outputs of
the earlier models were updatednd validated.NovasArc predicted the distribution of eleven VMEs and
generated estimates of the area at risk from bottom fishing for these. Thigpetation has resulted in successful

data and knowledge sharing of VMEs and fisleffigrt.

During NovasArc I, a new set of 12 modeése fitted combining the indicator taxa from each VME that had
similar predicted distributions according to Burgos et al., (20@0dhis way the overpredictionwas controlled

but also produced more robust models that incorporated a larger number of samples. The environmental
predictors were the same as used in the previous models. Distribution of suitable habitat for VME indicator taxa
was predicted using the maximum entroplgarithm MaxEnt (Radosavljevic &darson 2014).

Fishing pressure map based on trawling data (VMS records) was produced for the study area. Fishing intensity
estimates were derived from Vessel Monitoring System (VMS) and Automatic Identification System (AlS) data (see
BuhkMortensen et al. 2019NovasArc has generated spatial estimates of the degree of risk from bottom fishing
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on seafloor integrity, e.gareas where there is high overlap between the spatial distribution of VME indicators
(based on their predicted suitability) and fishing eff@uhtMortensenet. al. 2023).

Coralscoral gardens and.opheliapertusaeefs

In the North Atlantic, deevater corals are predominantly distributed along the outer margins of the continental
shelf, on slopes, rises, undersea ridges and seamounts and iantep canyons. The BIOICE programme found
that while Gorgonacea corals occall around Iceland they were relatively uncommon on the continental shelf
(<500 m) but found in relatively high numbers in deeper waters (>500 m) off the South, West and North Iceland.
Similar patterns were observed in the distribution of Pennatulacedrish were relatively rare in water <500 m

but more common in deeper waters, especially off South Icelaoghelia pertusas mainly confined to the
Reykjanes Ridge and near the shelf break off the south of Iceland in depths of approx¢Bo®m with most
occurrences between 500 m and 600 m (Copley et al. 1996; Garcia et al., 2007).

Predicted distribution of corals in the Nordic Seas (from Burgos et al. 2020), including the locations of records, are
presented inFigure36Figure36 below.

Several coral areas have been specifically protected in Iceland and more are defined as new areas warranting such
LIN2EGSOGA2Y FNBE RAAO2OSNBR® ¢KS WO2NIf 41 G4SN Of 2 adzNB
that were permanently closetb fishing to protect aggregations abphelia pertusadentified during the BIOICE
research project mapped coral areas off Iceland and as a result.

Although pelagic trawls are designed to operate above the seabed and not come into contact with it there is some
indication that they may have some interaction with the seabed in the herringwaiér trawl so ona
precautionary basis, corat®ral gardens antlophelia pertusaeefsare considered a VME of relevanaenid-

water trawl.
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B. Madrepora oculata =»" C. Solenosmilia variabilis,

A. Lophelia pertusa D. Caryophylla (Caryophylla) smithii E. Flabellum spp.

F. Stylasteridae , G.Paramuricea spp. H. Primnoa resedagormis pe, I Paragorgia arborea J. Radicipes spp.

N. Drifa glomerata 0. Duva florida

K. Anthotella grandifiora L. Anthomastus spp. M. Isidella lofotensis

P. Gersemia spp. Q. Caryophylla (Caryophylla) smithii

Mean suitability _

0 0.25 0.5 0.75 1

Figure36 Predicted distribution of corals in the Nordic Seas including scleractinean coraj&jAhydrocorals of

the family Stylasteridae (F), Gorgonians (sea fans)q®), 'cauliflower' corals (N¢ P) and the cup coral
Caryophylla (Caryophylla) smithii (Q). Red dots indicate locations of records (Source: Info from supplemental
materials to Burgos et al. 2020).

Deepsea sponge aggregations

Aggregation of large sponges (ostur or sponge grounds) are known to occur off Iceland in depths between 300
and 1,300 m (Garcia et al. 2006; Klitgaard and Tendal 2004). Significant ostur and sponge grounds occur outside
the areas of operation of the shrinfishery off south Iceland, especially around the Reykjanes Ridge. Relevant to
the shrimp fishery, sponges have also been found at several locations at depths of 300 to 750 m off the North of
Iceland, particularly in the Denmark Strait implying an ovestib the shrimp fishery which takes place in depths

of up to 700 m. Predicted distribution of sponges in the Nordic Seas from Burgos et al., 2020, including the
locations of records, are presentedkigure37 below.

Bycatch of sponges is recorded duringabinual groundfish surveys allowing managers to estimate the
distribution of mass sponge occurrences. Currently, there are no strategic conservation plans in [dpoades;
however, there are a number of different closures which, while not designed specifically for the purpose, provide
de facto protection to sponges including closure of coastal areas witQih24nm to bottom trawls, permanent
regulatory fisherieslosures outside of 12nm in which otter trawls are banned and cold water coral protection
areas, some of which have considerable abundance of sponges.

Although pelagic trawls are designed to operate above the seabed and not come into contact with it there is some
indication that they may have some interaction with the seabed in the herringwaiér trawl so ona
precautionary basis, deegea sponge aggregations are considered a VME of relevance 4oated trawl.
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Figure37 Predicted distribution of sponges in the Nordic Seas. Red dots indicate locations of records. Burgos et
al., (2020) assigned each to groups/subgroups as follows (a textual description of each group has been added);
DNER dzLJ -612 MB2 W (1a L2 Yy 3 SACO D INDNR @A PR yvad WK NR 02002y &LlRy3s
groups3a(El)and3b(ta 0> DNRdzL) ¢ AW@ DA R (& IRIWVEINIAYRI DINR dALd 7 -WwO2 Yy i
associated sponges mostly north of the GreenlaleglandScotland Ridge (GISRicluding subgroups 7a (S)

and 7b (T) (Source: Info from supplemental materials to Burgos et al. 2020).

Sea pens
In some locations with soft sediments sea pens can be found in high densities. Predicted distribution of sea pens

in the Nordic Seas (from Burgesal.2020), includinghe locations of records, are presentedrigure38 below.

Like sponges there are no strategic conservation plans in place fgeeseaommunities; however, as with
sponges they derivde factoprotection from other closures.

Although pelagic trawls are designed to operate above the seabed and not come into contact with it there is some
indication that they may have some interaction with the seabed in the herringwaidr trawl so ona
precautionary basis, deegea sponge aggregations are considered a VME of relevance toatedtrawl.
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Figure38 Predicted distribution of sea pens in the Nordic Seas. Red dots indicate locations of records (Source:
Info from supplemental materials to Burgos et al. 2020).

Carbonate mounds, oceanic ridges, hydrothermal vents/fields and seamounts
According to HalSpencerand Stehfest (2009), carbonat¥ 2 dzy Ra R2 y 20 200dzNdeahy L C
therefore theyare not discussed further.

Analysis of bathymetric data haentified more than 325 large seamountithin the North Atlantic, the majority

occur along the MigAtlantic ridge off Portugal, Spain and ti& Santoset al. 2010).104 are in the official OSPAR
database with records from the High Seas and within territorial waters of Norway, Sweden, Faroe Islands, UK,
Ireland, France, Spain and Portugal. Based on current understanding, the fisheries under assessment here do not
interact with seamounts.

The Icelandic EEfraddles the junction of the Midtlantic and the Greenlamgbcotland Ridges. These can clearly

be seen inFigure39. Thereare two known shallow hydrothermal vent areas on the Icelandic continental shelf
both of which are inside Eyafjordur to the north of the island. Eyafjordur is not one of those fjords where inshore
shrimp fishing occurs. Both areas are fully protected unte Nature Conservation Act (Notices 249/2&ind

32Notice 249/2001 protecting hot springs in Eyjafjorduitps://www.stjornartidindi.is/Advert.aspx?RecordID=6elcfSiFde-449f-8924
a9627265c8ch
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510/20073). Other known hydrothermal vents in deeper waters to north, south and southwest of Iceland are in
more remote areas and have less surface structure such that they are not considered threatened by fishing.
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Figure39 Location of areas ohydrothermal activity in Icelandic waters in relation to bottom trawling effort
(total trawling hours 2003 [combined groundfish, shrimp and Nephrops fisheries]). (1) Steinahdll on
theReykjanes Ridge (2) Kolbeinsey vent fields, (3) Grimsey vent fields 4nth (Eyjafjorour. Map: S.A.
Steingrimsson (source: Steingrimsson & Einarsson 2004).

33 Notice 510/2007 protecting hot springs in Eyjafjérour, north of Arnarnesnof:
https://www.stjornartidindi.is/Advert.aspx?RecordID=df0afbb2b54b5e-887b-15fb83bf0f2e
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Figure 40 (A) Map of Iceland, highlighting hydrothermal vents. Eyjafjordur, where Big Strytan and
Arnarnesstrytan are located, highlighted by the red box; (B) photograph of Big Strytan chimney (courtesy of E.
Bogason); (C) bathymetric map of Arnarnesstrytan. Figfrmam Price et al. (2017).

Although pelagic trawls are designed to operate above the seabed and not come into contact with it there is some
indication that they may have some interaction with the seabed in the herringwaidr trawl so ona
precautionary basis, carbonate mounds, oceanic ridges, hydrothermal vents/fields and seamounts are considered
a VME of relevance to migater trawl.

5.7.3. Ecosystem
The Icelandic Waters ecoregion covers the shelf and surrounding waters of the Icelandic EEZ and is located at the

junction of the MidAtlantic Ridge and the Greenlagfsicotland Ridge just south of the Arctic Circle (ICESa2021

The ecoregion is heavily influenced by oceanic inputs with water masses of differing origins mixing. Relatively
warm and saline Atlantic water enters the area, both in the southwest as a branch of the Irminger Current and in
the east from the Norwegian Sead over the Jan Mayen Ridge while the East Greenland Current carries cold,
low salinity water from the Greenland Sea in the north into the ecoregion.

The ecoregion is considered to be made up of four key subaFgasdg41) defined by difference in bathymetry,
hydrography, and species composition:
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1. Southern shelf: Coastal areas south and west of Iceland (mOstimp Mainly a mixture of coastal and
Atlantic waters.

2. Northern shelf: Banks north and east of Iceland (mostly <500 m). Mainly a mixture of coastal, Atlantic,
and Arctic waters.

3. Southern deep: Off the shelf south and west of Iceland (mostly > 500 meters). Mainly Atlantic water.

4. Northern Deep: Off the shelf north and east of Iceland (mostly >50Maihly Arcticwater.

Icelandic Waters o 252 -
Ecoregion Greenland 7 .

Ecoregions Limits
Bathymetry
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Figure41 The Icelandic Waters ecoregion limits, ICES areas, adjacent ecoregions, and depth gradient. (ICES, 2021a)

Within the ecoregion, the Greenlatteland;Faroes Ridge acts as a distribution barrier for many species and
fauna is generally influenced by the warm Atlantic water in the south and the cold Arctic water in the north but
the precise locations of the vamns fronts between colder, fresher waters of Arctic origin and warmer, more saline
waters of Atlantic origin does exhibit temporal variation. During the last 20 years or so, the Atlantic water mass
has been dominant whereas in the previous three decadesteegion was dominated by waters of Arctic origin.

In Icelandic waters herring are both a major predator of zooplankton and an important prey species with
numerous species of fish, marine mammals and seabirds all being major predators of herring. Herring therefore,
are an important part of the ecosystemtivimany trophic connections. However, the Icelandic marine ecosystem

is not considered to be waspaisted due to the presence of several other abundant, high biomass, low trophic
level stocks including capelin, mackerel and blue whiting. These other afiumidga biomass stocks demonstrate
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similar levels of trophic connectivity and provide alternative pathways through which energy can be transferred

to higher trophic levelsThis was shown in a study by Stulodottir et al. in 20181 ¥ YWSSAHYRRQ Rey |l Y]
ecosystem model of Icelandic waters using the Atlantis framewor&ddition, predators of herring are primarily

highly mobile, opportunistic feeders that are not reliant exclusively on herring as a food source.

The stock was at high levels around 2002 but showed a steady decline to 2017 despite a low fishing mortality. The
reduction is a consequence of mortality induced by lttghyophonusutbreak in the stock in 20@2011 and
2016¢2018 inaddition to small year classes entering the stock since around 2005, particularly the2PQ#1

year classes. The 2012019 year classes are large and will be the foundation of the fishable stock in the coming
years. Consequently, SSB has been growirg €021, but these strong yealasses are not perceived as strong

in the latest assessment, causing the SSB to shift downwards in 2024.

Regarding key elements of the ecosystem, stakeholders indicated that there are no significant changes in
ecosystem research or information that could affect the scoring set out inetassessment

The key signals within the environment and the ecosystem reported by the last ICES report are as follows:

- The variable location of the fronts between the colder and fresher waters of Arctic origin and the warmer and
more saline waters of Atlantic origin result in variable local conditions, especially on the northern part of the shelf.
During the last two decass, the Atlantic water mass has been dominating, in contrast to the Arctic domination in
the previous three decades.

- Zooplankton biomass on the northern shelf has fluctuated in the past, cycling on toftee-year periodicity,
with a period of generally low biomass from the 1960s to the 1990s.

- From the mid2000s, Atlantic macker&comber scombruextended its feeding grounds from the Norwegian

Sea to Icelandic Waters ecoregion, while the summer feeding grounds of capalliotus villosusmoved
westwards from the Icelandic Waters into Greenland waters. Norwegian sgpisngning herringClupea harengus

has, since the early 2000s, reappeared at its traditional feeding grounds east and north of Iceland. These major
changes in migration patterns have been linked to prey availability, oceanog@ptddions, and stock density.

- Increased temperature in the lower water column on the western and northern part of the Icelandic shelf has
resulted in changes in spatial distribution for a number of demersal species. Species like hNd@domadgrammus
aeglefinus anglerfisH_ophius piscatoriydsingMolva molva tuskBrosme dabLimanda and witchGlyptocephalus
cynoglossughat have previously had Icelandic waters as their northern boundary of distribution and have mainly
been recorded in the warm waters south and west of Iceland nake showing a northward clockwise trend in

their distribution along the shelf, and in some cases a distributional shift. Warming waters has led to a decline in
the stock abundance and distribution of many caldter species, while the previously rare on@nce of warm

water species in the ecoregion has increased in recent years.

34 https://www.sciencedirect.com/science/article/pii/S0165783618301620
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- The stocks of northern shrimpandalus borealisollapsed around the year 2000 and the driving factors are
thought to be increased predation by gadoids, increasing temperature, and high fishing mortality.

- Improved management measures for most of the major stocks Gadus morhuahaddock, saith@ollachius
virens redfish Sebastes sp herring) have resulted in decreased fishing mortality, close to or at FMSY, and
increased SSBs. This has furthermore resulted in decrease in effort and less pressure on the benthic habitats.

- A recruitment failure of sandeel (Ammodytidae) was recorded in 2005 and 2006, and, with the exception of the
2007 cohort, recruitment has been at a low level since then. Fish stomach content data suggest that the decline
in the sandeel population may evérave started as early as around year 2000.

- The abundance of minke whalBalaenoptera acutorostrathas decreased on the Icelandic shelf in recent years,
following changes in prey distribution. Abundance of other species, in particular fin whales Balaenoptera physalus
and humpback whales Megaptera novaeangliae, have increased over the last 20 to 30 years

In recent decades, the breeding success of many seabird species has been poor in south and west Iceland,
accompanied by declines in their breeding population sizes. These trends may be influenced by changes in density,
composition, and spatial distributioof their main fish prey (i.e. sandeel). (ICES Ecosystem Overvieglandic

Waters ecoregion ICES Advice 2022).

Primary production on the Iceland shelf is higb0;300 g C it year') and the productivity is highest in the
southwest. The onset of phytoplankton spring bloom varies betweenApiil and midMay. A trend of later
onset of blooms south of Iceland has been observed since 2006. High inflow of Atlantic water to the rehdiern
area of Iceland leads to increased primary production. Mesozooplankton abundance and biomass is generally
dominated by Calanus finmarchicus Mesozooplankton community
structure dffers south and north of Iceland, being mainly dictated by temperature and satiifigrences. The
spring mesozooplankton biomass in the upper laye¢s@dm) generally ranges from ca. 1 to 10 g dry weigfit m

with an average of Z4 g dry weight rtf. Relatively high biomass is usually observed in shelf waters off the
southern and western coasts, in the oceanic waters to the north and northeast of Iceland where the Arctic
influence ighe greatest and large Arctic species dominate, and in offshore waters of the Irminger and Norwegian
seas (ICES 2021

Regarding relevant research on species interaction, the main work relates to the increasing amount of Northeast
Atlantic mackerel (NEAM) feeding in Icelandic waters after 2006 (Astthorsson et al., 2012; Ngttestad et al., 2016).
Surveys in the summers sin2@10 indicate a high overlap in spatial and temporal distribution of NEAM and
Icelandic summespawning herring (Oskarsson et al., 2016). Moreover, the diet composition of NEAM in Icelandic
waters showed a clear overlap with those of the two herring stock., Icelandic summepawning herring and
Norwegian springpawning herring (Oskarsson et al., 2016). Even if copepoda was important diet group for all
the three stocks its relative contribution to the total diet was apparently higher for NEAM theatwih herring

stocks. Considering former studies of herring diet, this finding was unexpected, and particularly how little the
copepoda contributed to the herring diet. This difference in the stomach content of NEAM and the two herring
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stocks indicated that there could be some difference in feeding ecology between them in Icelandic waters, where
NEAM preferred copepoda, or feed in the water column where they dominate over other prey groups, while the
opposite would be for the herring a@nthe prey Euphausiacea. Recent studies in the Nordic Seas have shown
similar results (Langgy et al., 2012; Debes et al., 2012). The indication for difference in feeding ecology of the
species is further supported by the fact that the body condition of tlve herring stocks showed no clear
decreasing trend since the invasion of NEAM started into Icelandic waters. On the contrary the mean-ateights
age (and atength) of the summer spawners have been high after 2010 (Oskarsson, 2019b). It should though be
noted that comparison of the diet composition of herring in recent years to earlier studies, mainly on NSS herring,
indicate that the herring might have shifted their feeding preference towards Euphausiacea instead of Copepoda.
That is possibly a consequemnof increased competition for food with NEAM, where the herring is overwhelmed
and shifts towards other preys. The Northwestern working group at ICES is not aware of documentations of strong
signals from ecosystem or environmental variables that imgaetterring stock and could possibly be a basis for
implementing ecosystem drivers in the analytical basis for its advice. For example, recruitment in the stock has
been positively, but weakly, linked to NAO winter index (North Atlantic Oscillation) andesgzerature
(Oskarsson and Taggart 2010), while indices representing zooplankton abundance in the spring have not been
found to impact the recruitment (Oskarsson and Taggart 2010) or body condition and growth rate of the adult
part of the stock (Oskarss@008). Considering these relations derived from the historical data, relatively warm
waters around Icelandic (Hafrannséknastofnun 2016), and high positive NAO in recent years (NOAA 2021), it
seems to be coming about with the 202019-year classes.

Climate variability during the 20th century has affected the marine ecosystem in Icelandic waters. These variations
of environmental conditions have caused changes in the abundance and distribution of many fish stocks as well
as other components of the IBndic marine ecosystem. In the waters to the north and east of Iceland, available
information suggests the existence of a simple bottopncontrolled food chain, from phytoplankton (mainly
Calanus), to capelin, tod (Astthorssoet al.2007).It has be@ shown that changes in the capelin biomass causes
changes in weighat-age of cod demonstrating the key role of capelin in the Icelandic marine ecosystem.

Icelandic waters are an important habitat for some of the largest seabird populations Mdtikeast Atlantic.
Around 3@50 million seabirds, consisting of 22 species, are found within the ecoregion. Substantial proportions
of the total North Atlantic populations of some species are found there. Annual food consumption of six common
seabird speciebas been estimated at 1700 t of capelin, 188000t of sandeel and 3d@00 t of euphausiids. The
Fodzy R yOS 27F 06 NB SR AUYidlomviddoyingoh Quilendt (mLidefiatadige 2arorbill Alca

torda, Northern fulmarFulmarus glacialisand kittiwakeRissa spphave declined between 1985 and 2008 by 43%,
30%, 18%, 35%, and 12%, respectively. The numbéttiofakes and European shagbalacrocorax aristotelis
breeding in western Iceland declined by 44% and 31%, respectively between 1993 and 2007, representing an
annual rate of decline of 5.7% for kittiwaké&educed prey availability has been suggested as the main cause for
their decline. Four other species hagiher shownrecent decline or no change. Data on the remaining eleven
species is limited. Amongdidse,puffin Fraterculaartica populations have decreased south and west of Iceland
over the last decade, presumably also because of redagadability of prey, especially sandeel
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Concerning mammalsix pinniped species occur in the Icelandic Waters ecoregion but only two of these breed
locally (grey seals anhrbor seals). Both species are currently in decline. 23 species of cetaceans have been
observed in Icelandic waters, twelve of which are seen on a regular basis. Cetacean surveys have been conducted
at regular intervals between 1987 and 2016 and reveal varyigds in abundance. Humpback whales have
shown high rates of increase and fin whales also increased during;208% in the central Nortttlantic, and
particularly in the Irminger Sea between Iceland and Greenland inc2@3B. The abundance of minke whales

has decreased substantially in Icelandic coastal waters since 2001, most likely odkeayetasedavailabilityof

important prey species such as sandeel and capelin.

The feeding habits of demersal fish, marine mammals and seabirds in Icelandic asterdeenthoroughly
studied (MRI 1997 Gislasoret. al 2009, Skaret and Pitcher 201Ribeiroet al. 201§. Ecosystem models (e.qg.
Barbaroet al. 2008, Palsson 199Gislasoret al. 2009, Skaret and Pitcher 2018tefansson 200Ribeiroet al.

2018 indicate that Icelandic waters exhibit high primary productivity that supports a large zooplankton
population which are in turn food for small pelagic fishes (sandeel, capelin, herring, mackerelagtcliiding in
supporting level 4 and upper predatorbhesestudies have helped identify the main functional groups as well as
the trophic interactions between themF{gure42). Capelin (Mallotus villosug is shown to preseng key prey
species and that cods@dus morhupis a major fish predator in the marine ecosysteraund Iceland.
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Figure42 Ecopath model of Icelandic waters showing the distribution of functional groups by trophic level (scale at left of
diagram). Larger nodes indicate bigger stock size. [Note that this diagram shostatibef the ecosystem in 1984 based on
historical information and that the relative size of nodes may have changed subsequently.] (Source: Ribeiro et al. 2018).
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A major outbreak in the Icelandic sumraggawning herring by the parasite Ichthyophonus sp. was discovered in
autumn 2008. A thorough examination of the fishable stock during winter 2008/09 indicated that 32% of the stock
was infected (Oskarssat al.,2009; Oskarsson and Palsson, 2009) and 43% during winter 2009/10 (Oskarsson
al., 2010). During the period from 1991 to 2000, the prevalence of Ichthyophonus infection in the stock was
determined interannually but only a minor infection was observed dutiivag period, or in around 1 per every
1000 individuals examined. During this period from 2008 to 2024, the prevalence of infection still persists in the
population, but its frequency is lower. The impact of the infection is assumed in both the stockrasseand

catch regulation.

5.8. Fishery Management History and Organization
National jurisdiction overfishing stocks and their management developed in Iceland in stages throughout the 20th

century, with a major turning point in 1976, when the 208@utical mile EEZ became a reality. The period after

1976 was characterized by act®aimed at developing management of fisheries in order to make them both cost
efficient and sustainable with regard to utilization of the resources. With the extension of its EEZ, it became clear
that Iceland would have to adopt new rules on managementarhmercial stocks. Legislation in this area was
GK2NRdzZaKtft e NBGAASR FYyR (KS ! 06 2y CAAKAYy3 Ay LOSTE I\
that fishing was to be based on scientific assessment of the condition of the fish stoclksirilia¢ catch of main
commercial stocks often considerably exceeded scientific advice, and many amendments were made to the
legislation and regulations of fisheries management.

In 1990, a comprehensive and uniform Fisheries Management Act was passed by the |8adizaiient. It is the
cornerstone of the current system of fisheries management in Icelamdiers. The Act aims at promoting the
conservation and efficient utilisation of fish stockbereby ensuring stable employment and settlement
throughout Iceland. Thé\ct is intended toprovide the principles for fisheries management and to create a
foundation for efficient andational utilisation of fish stocks, in order to provide maximum resource yield for the
country asa whole. These objectives thus fit in well with the concept and objectives of sustad@l#opment.

Under theFisheries Management Act, the individual transferable quota (ITQ) system was established for fisheries
and they were subject to vessel catch quotas. The quotas represent shares in theah#dial allowable catch
(TAC). They are permanent, perfectly divisible and fairly freely transferable. Since 1991, a number of amendments
have been made to the fisheries management systenfiugust 2006 the legislation was-issued as Law No.
116/2006, thus including all the changes made to the original 1990 legislatienherring fishery in Iceland has
been based on two herring stocks: Norweglaalandic (or Atlanteéscandian) springpawning herring; and
Icelandic summespawning herring.

The Norwegiarcelandic springpawning herring was by far the most important herring stock during the 20th
century and combined with Icelandic sumrsgyawning herring these two fisheries were extremely important for
the Icelandic economy during the firpart of the 20th century and until the late 1960s when both collapsed
almost at the same time. The Icelandic sumsmpawning herring migrates around the Icelandic EEZ but does not
significantly migrate outside it. All fishing for Icelandic sumspawningherring is therefore controlled by
Icelandic authorities (ICES, 2024).
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The Icelandic summeapawning herring exploitation sharply increased in the early 1960s. That high fishing
mortality and an eventual recruitment failure caused the stock collapse in the late 1960s (Jakobsson, 1980). As a
consequence, a fishing ban was ewfed from 1972 to 1975. The stock recovered fairly quickly and in 1976 limited
fishing was allowed under a quota system. In 1979 individual transferable quotas were introduced into this fishery.
In 1984 this management system was introduced into the imgoargroundfish fisheries in Iceland and is now the
prevalent system of management in Icelandic fisheries. Following theeaing of the fishery, catches gradually
increased to over 100,000 t. In recent years 2@P23 catches increased to the level of &3000t (sed-igure

49).

Figure43. Icelandicsummer spawning herring. Seasonal total landings (in thousand tonnes) during2D2487 referring to
the autumns, by different fishing gears from 1975 onwards) (ICES 2024a).

The vessels involved in the fishery have changed over time, prior to 2000 the fleet consisted -qiunpalse

vessels, mostly under 300 GRT, operating with purse seines and driftnets. Since then larger vessels (up to 1500
GRT) have gradually taken ovee tiishery, so that they now represent the whole herring fishing fleet. In turn, the
number of vessels involved has shown a decreasing trend from around 30 in the 2000s to 15 in 2010. The vessels
now prosecuting the fishery are a combination of pussiners and pelagic trawlers operating in the herring
(Icelandic summespawning and Norwegialtelandic spring spawning), capelallotus villosusblue whiting
Micromesistius poutassdisheries and in recent years also the NeEhst Atlantic mackereb¢omber scombrjis

I'yR adzSt f S NaublicusItbeNsifsherneS(ICES, 2024).

From the 1997/1998 to the 2007/2008 fishing season, there was a fishery for Icelandic sspemaring herring

off both the west and east of Iceland, with a gradual increase off the west coast over this period. In the period
20062012 most of the catches we taken in a small area on the west coast, within the southern part of
Breidafjorour bay, while in 2014 the fishery entirely took place offshore to the west of Iceland (in Kolludll). The
inshore fishery is almost exclusively prosecuted by purse seireriishwhereas in the offshore fishery the most
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