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Abbreviation

Explanation

CPUE
CTDO
DEA
ECC

EIA

ENOE
ICES
Landfall
LARS
MES

North Sea |

OWF
Preiinvestigation area(PA)

psu
RBMP

ROV

SEA

ShannonWiener index
Subareas

WFD

WP

Catch Pebnit Effort

ConductivityTemperatureDepth-Oxygen (Optical)

Danish Energy Agency

Export cable corridor. Three ECCs (ECC1, ECC2 and ECC3) are investigated. F
ECCS are presented separately in this report when relevant

Environmental Impact Assessment

Energy Island Bornholm OWF

International Council for Exploration of the Sea

Is where the cable transfers from sea to land

Launch and Recovery Systems

Marine Environmental Studies

The name of the offshore wind farm area (OW¥$I is divided into NSI.1 and NSI.2.
present report is based on NSirtluding all three subareas and tekipping corridorsn
between the three subareas

Offshore Wind Farm area

Gross area for the benthic surveWfithin the pre-investigation area, there are the thre
wind farm area (A1, A2 and A3he three export cable routeEECCsand the corridors
between the three OFW areas.

Practical salinity unit

River Basin Management Plan

Remotely Operated Underwater Vehicle

Strategic Environmental Assessment

The ShannoiWiener Index gives a measure of the diversity of species in a communi
Theoffshore wind farm area is subdivided into three subareas Al, A2 and A3
Danish Water Framework Directive

Work Package
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INTRODUCTION

Denmark aims to accelerate offshore wind production by an additional 2 GW of capacity befordr2@3@ition, the Climate
Agreement 2022 requires areas capable of accommodating 4 GW of offshore wind to be established by the same Mleadline.
political agreementfrom May 2023outlines the development of 9 GW of offshore wind, with potential for up to 14 GW. The
Danish Energy Agency has plans for offshore wind f@@wé~s)n the North Sea, Kattegat, and Baltic Sea. The North Sea | (NSI.1)
covers 1,400 km?ral is divided into three subreas (OWHA1, A2, and A3) for wind farm development. Export calvlesxport

cable corridors (ECC1, ECC2, E@il&pnnect these offshore wind farms to the onshore grid.

OBJECTIVANDMETHODOLOGY

The objective of the present repoidto carry out a baseline mapping of fish and fish populationthe NSH pre-investigation

area Thisis done to determine the distribution of fish and fish populatipas well as investigate if the pievestigation area
serves as a possible spawning or nursery area for fish. Most fish species spawn in spring, after which the eggs hatfihand the
larvae grow up to be small juvenile fish of a certain size that casabepled in the autumn. Therefore, two surveys were
conducted, one in autumn (Octob2023 and one in the following spring (M&P24) to collect data from the year cycle for all
occurring species in the area. The sampling methods included beam trawl, multimesh gillnets and trampaslwelisas existing

data. The combined data was used to describe the spatial and temporal distribution of fish and fish populations in the pre
investigation area. To determine if the pirevestigation area consisted of possible spawnamy nursery aregsa cohort analysis

was conducted, and the gonad ripess of sampled fish were analyzed and determined.

METHODOLOGY

The fishing methodshosento map fish species in the piavestigation areaNorth Sea I. ECC and OWRereafter called
NSI.1)xonsisted of fishing with beam trayvhultimesh gillnetandtrammel net. The trawiwasfour meters wide and 16.35 meter
long when fully deployed. The trawlashauled for 30 minutes at-8 knots towing speedyhichgives an average towing distance
of 4,000 meter with a total area of 16,000 pr. haul.Multimesh gillnetsconsisted of 12 panels of various mesh sizes, ranging
from 6-116 mm while the trammel nets consisteaf three layers of nettingvhichmakes trammel nets very stable when fishing
in areas with strong currentich as the North SeBoth nets weraleployed in the afternoon and retrieved the following morning
after approximately 16 hours of fishinp the present studyemphasisvas made on investigatg whether the area was used as

a spawning area and/or nursery area. Therefore, supplementary analyses of the fish catch were added to the StUK4 methodolo
In addition to length and weight measurements, processing of fish gonads was therefore in@ustgiirtate gonad ripeness and
spawning progressfhe community structure of the fishasanalyzed based on number of species on each statisrwell as
calculating the ShanneWiener Index and Evenness Index.

EXISTING DATA

In the preinvestigation area, a total ofidifferent fish species have been observed and registered in the Fiskeatlas dafBhase
observed species include numerous observations of common and economically important species such as Atlgsidusod
morhua), Atlantic herringClupea harengysEuropean spraSprattus sprattuswhiting (Merlangius merlangysand the flatfish
speciecommon dablLimanda limandg European plaicéPleuronectes plateskaurbot (Scopthalmus maximyisand European
flounder (Platichthysflesu9. However protected specieshave beerobserved in the prénvestigation areaincludingEuropean
sturgeon Acipenser sturip twaite shad Alosa falla) river lamprey l(ampetra fluviatiliy and the sea lampreyPetromyzon
marinusg.



SURVEY DATA

A total of 11,505 fish were caught 6,951 in springand 4554 inautumn, representing 28 different species and a few fish only
determined to family. In spring, a total of 20 species were caught, and in autumn 25 species. The spring catches an®ifited to
kg, and the autumn catches to 221 &a total of 554 kgin both spring and autumrthe catches were dominated by flatfish
comprising between 8%and 90 % of the catches depending on the season. The three most abundant species were common dal
solenetteand European plaice. Grey gurnard and common dragonet were also well represented in the autumn catches.
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catches. However, compared to Thor OWF, the density of fish is higher in the presentl$tedyajority of fish caught here were
flatfish which are especially abundant on sandy or muddy sediments. NSI.1 consists of vast sandy and mgdady fiegterred
habitat for flatfish.

SPAWNIN@REA

In the fish surveys conducted here, very fedividuals physiologically ready to spawn were caught in theprestigation area.

A total of two turbot (one male and one female) and six common dab (one female and the rest males) were physiologically reac
to spawn. Common dab and solenette, should spawn from April to June and March to July, respectively, so May should be witt
the prime spawning season for these two species. The few spawning individdatate that NSl.1has limited function as
spawningarea

NURSERAREA

The size of the European plaicaught in the present studwanged from 4 cm to 43 cm in length. Very few individuals of 10 cm or
less was observed in NSlbbth in spring and autumrn addition, the European plaice is known to utilize shallow, sheltered, and
sandy areas as nursery areas after settling, l[d6#l oes not fit the profile for such a nursery area the area is neither shallow
nor sheltered. Therefore, is not likely that theEuropean plaice utilizghe preinvestigation area as a nursery area.

Relatively few juveniles (13 individuals of 7 cm or smatiéyommon dabwere observed irNSI.1.According to sizat-age
literature, these individuals were 1 year, or young€ommon @b settles at 120 m depth, but the range may be as large as 6
70 m depth. So, apecific type ofwursery area may not be found for this speci€snsidering the above factors, NSl.1does not
seem important for juvenile common dab.

The size rangef solenette caught heravas between 4 cm and 12,5 cithis indicates that solenettes utilize the NSI.1 area both
as juvenilesandas adults. According to existing literature, the juveniles do not have a nursery area that is seframateshere

the adults occur. Instead, the juveniles coexist alongside the adult individuals of solenette. Therefore, it can be cématuded
solenettes utilize the NSI.1 area as a nursery area.

BIODIVERISTY

The number of species caugitt stationin NSI.1varied between 0 and 14 species with more species being caught in the beam
trawl hauls than in the multimesh gillnets and trammel nets. This is relatively similar to the findings in Thor O\(lbcatead

north of NSI.1)where up to 19 species was found pr. station. However, the average number of species caught pr. station wer
higher in the Thor OWF area thamthe present studyof the NSI.1 areaThis may be explained by the heterogeneity of the
sediment in the Thor OWF area, while the sedimdotsdin NSI..were dominated by large sandy areas. The more divers habitat
that are present in an area, the more species are expected. In addition, Thor OWF area had areas of hard substratenevtich is

to be one of the habitats hosting the largest biodiversity imiBla marine habitats.

FEEDING AREA

The most abundant infauna speciesthe NSI.1 areavere horseshoe wormRhoronissp.),the bristle worm specieMagelona
mirabilis the tube wormOwenia fusiformissea potato(Echinocardiuntordatun), the sand burrowing brittle starAcrocnida
brachiatg. The tube living bristle wornhanice conchilega anristle stars Qphiurasp.), e bivalve mollusteanlike tellin
(Fabulina fabul® and te bristleworm species’rotodorvillea kefersteinvere also abundant iNSI.1 Generally, flatfish feed on
small musselsand worms The resultsfrom the infauna studies document the presence ofseveral worm species in high
abundancs, supporingthe relatively high abundance of fish observed in this survey.



CONCLUSION

The observed community structure and fish distribution is very common for the North Sea, and most fish species are wide
distributed.
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In order to accelerate the expansion of Danish offshore wind production, it was decided with the agreement on the Finance Ac
for 2022 to offer an additional 2 GW of offshore wind for establishment before the end of 2030. In addition, the parties behind
the Climate Agreement on Green Power and Heat 2022 of 25 June 2022 (hereinafter Climate Agreement 2022) decided, that art
that can acommodate an additional 4 GW of offshore wind must be offered for establishment before the end of 2030. Most
recently, a plitical agreement was concluded on 30 May 2023, which establishes the framework for the Climate Agreement 202.
with the development of 9 GW of offshore wind, which potentially can be increased to 14 GW qrifnleeeconcession winners

¢ i.e. the tenderers who will set up the offshore wind turbireegse the freedom included in the agreement to establish capacity

in addition to the tendered minimum capacity of 1 GW per tendered area.

Toenable the realization of the political agreements on significantly more energy production from offshore wind before the end
of 2030, the Danish Energy Agency has drawn up a plan for the establishment of offshore wind farms in three areas in the Not
Sea the Kattegat and the Baltic Sea, respectively.

The North Sea | area 1 has a total area of 1.400Mmith is divided into three sulireas(A1-A3)planned for offshore wind farms.
The North Sea | area 1 is located8Dkm off the coast of West Jutland and from each of the threessehs there will be corridors
for export cables connecting the offshore wind farms to the onshore grid.

The purpose of thipresentreport is to describe the baseline on fish and fish populations based on data gathered in fish surveys
conducted specifically for this purpasmbined with existingnformation on fish distribution and behaviour in and around the
North Sea I.ECC and OWRereafter called NSI.1Jhe geographical location of the NSI.1 area is illustrat&igiare2-1.
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The objective of this report is to describe the baseline on fish and fish populations basethtangathered in fish surveys
conducted specifically for this purpgsgmbined withexistinginformation onfish distribution and behavioun and around the
NSI.10WFand ECC (hereafter referred to as NSIThepresentreport includes mapping dhe distribution offish species and
populations as well aknownand potentialspawning and nursery areas in and aroUNfl.1 Materials and methods relevant for
the baseline mapping of fish and fish populations are presented below.

To determine iNSI.1serves as possible spawning area for fighbaseline mapping of fish and fish populations was carried out.
According to existing literature, ost fish species spawn in sprjrg® in the spring surveymphasis was placed on determining
the maturity index of fish gonads for several relevant flatfish spesielAtiantic cod Gadus morhupcaught in NSI.1. However,
maturity indexing was also conducted in the autumn survey to trace the development of the fish reproductivarngdeause

a few fish spawn in late autunor early winter. In additiongue to the rise inoceantemperaturescaused byglobal warmingthe
timing of fish spawning maghangemaking it relevant to investigate potential spawning in NSldutoumn, too. In autumn, most
young of the year (YOYJvenile fish have reached a size where they can be caught ifistiiag gear utilized heteTherefore,
sampling at this time of yearimportantto investigate iNSI. Ifunctions as a nursery area for fish species. This iguwdgurveys
were conducted, one in springyiay 2024 and one in autumndctober2023).

Sampling with dredging fishing ggamot possible on all surfacelie to risk of damaging the trawl itself or harming hard bottom
habitats on the seabed. Sorigr to planning the fish survegnd fishing with beam trawinformation regarding the seabed and
sediment typewas gatheredased on existing dataefore positioning stations for fish sampling. The mapping of the seabed was
important for designing the survegind conducting a safe and efficient fish survey. In addition, the sediment types are also an
important indicator for which fish species may inhabit the arag,the various fish species have different habaatl prey
preferences Materials and methods related to the geophysical da2aNA Ay I 1 Sa FNRBY anflis deScribed ilNI |
detail in thetechnical report Marine Environmental Studieblorth Sea |, Teclical Report, Benthic Flora and Faurféd/SP, 2024)
andarealso shortlypresentedin section4.1.1Sediment typesin the present reportOnlygeophysical parameters relevant to the

fish fauna mapping and description are includstaterials and methods related to the fish surveys conducted by WSEBtaber
2023/May 2024are presentedn section5.2 Fish Data.

In the present technical report, existing data from varisoarces have been included as a supplement to the data achieved from
the fish survey conducted specifically for this technieglart. Existing data for abiotic factors and fish is presentechapter4
Existing datawhich e.g. includes a description of known spawning and nursery areas for key fish species.
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In the following section, the materials and methodology used to describe existing data for abiotic data and fish daémisgres
This includes data on fish distribution, spawning sites, nursery areas and fish habitd& fidWFand ECC

3.1.1 FISH DATA

To describe the environmental status of NSlatadon fish observations from various sources watuded in the present report
The reportdnclude:

Description of spawning and nursery areas from several sourceg\(éagnar, et al., 2012; Carl & Munk, 20£8.)
SEA Thor OWRambgll & WSP, 2021)

EIA Vesterhav Nord OWRaturstyrelsen og Energistyrelsen, 2015a)

EIA Vesterhav Syd O\{ffaturstyrelsen & Energistyrelsen, 2015b)

Natura 2000 area 220 Sandbanks off Thorsm{hM8T, 2021b)

Natura 2000 area 246 South North §BEST, 2021a)

=A =4 =4 -4 -8 -4
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This report also includegata extractionfrom Fiskeatlas. Since 2019, data on fish distribution in Danish marine waters has been
gathered from a long list dfistorical and present sourcéBiskeatlas, 2024 he database only lists information on species and
number of observationg the quantity of each species is not included. The database is an important source of information on the
biodiversity of fish including rare and vulnerable species in Danish svdter to the large quantities of observations that has been
gathered over time.

TheDanish commercial fishing vessels are obliggdanish legislatioto keep a logbook of their catches. Thislise through

an electronic logbookor larger vesselsr alanding declaratiorior small vesseldn addition, Vessel Monitoring System (VMS) is
also mandatory fowessels longer than 12 metemshere the system tracks the fishing vessels. The logbook and advitain
information such asdate, time and place of the fishing journey andfigh species and weiglof the catches. Therefore, the
logbook and VM$nay provide valuable information with regardswdich species can be found in specific areathefDanish
waters.The baseline for theommercial fisheries iNSI.1 was described the technical report Marine Environmental Studies
North Sea |, Technical Repe@ommercial Fisherigg8VSP, 2024nd the main conclusions of the report regarding fish distribution
areincluded here.

In the present report, lhfish species are referred to by their common name (according to latest updates on Fishbase.org) anc
their Latin name when first mentioned in the text.
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In the following section, the methodology utilized on the fish surveys conducted for this project is described in detait|Tdhés
data on salinity, oxygen and sampling with nets and beam trawl. The handling of fish ¢atdbesribed as well as data analysis
of fish distribution, spawning sites, nursery areas and fish habitdtsid.

Two surveys were conducted in spriag24 and autumn2023 The reason two separate surveys were carried, oudsto
determine ifNSl.1serves as a possible spawning area (the spring survey) and nursery area (the autumn survey). The fish surve
were carried ouby WSHrom the vessel, M/S Skoven, using beam trawl, multimesh gillnets and trammel nets. Data was used tc
describe the spatial and temporal distribution of fish and fish populatio?hNSh1

3.2.1 CTDO DATA

For abiotic data registeredh CTDOsensor(Aqua Trolb00) was used to measur€onductivity, Temperature, and DépBefore

or after sampling with beam trawl, multimesh gillnet or trammel net, measuremaft<CTDO wre conducted. Firstly,
measurements at the surface lewgére taken followed bya sample at the bottomTo ensure correct datdahe CTDO senswras

held a few minutes at both surface and bottgreothat the CTDO sensors had time to adjust to the surroundimgronment.

Data was automatically logged every ten seconds. Depthfdatathe CTD@ I & a dzLJLX SYSYGSR ¢AGK RS
sonar equipment, which was recorded manually.

3.2.2 FISH SURVEY

The aim of the present study was to perform a baseline investigation on fish and fish populations based on field suneeys. As
Danish standardized method for conducting fish surveys in OWF exists, the German method StUK4 was deemed ideal to desc
the gatial and temporal distribution of fish as a baseline for offshore wind parks and other size limited(B&s2013)
Furthermore, the method was suitable when determining8l.1serves as nursery and spawning site. The StUK4 method also
ensures comparability with other fish surveys conducted in Northern Europe, as the method is referenced to ICES monitorir
standards and has been utilized on all German OWFs as well as Thor OWF in the Noathid&e&rgy Island Bornholm OWF

(ENOEin the Baltic Sea
11



The chosen fishing methods to map fish specied$h ] consisted of fishing with beam trawhultimesh gillnetsand trammel
net. As anphasis was made on investigating whether the area was used as a spawning area and/or nurssupplementary
analyses of the fish catch were added to the StUK4 methodpugph asength and weight measuremenssdprocessing of fish
gonadsto estimate gonad ripeness and spawning progress. The spring survey was conductetifior@0®prilthe 29" to 3 of
May and the autumn survey took place @ctober 12" to 19" 2023.

Depending on their life strategy, some fish species have migratory traito sover the temporal variation of the fish
communities, the survey was designed with a survey in spring and autumn, respectively. The spring survey was scheduled
coincide with the spawning time of several relevant fish species, and the autumn surveyenaled to demonstrate the activities

in NSl.1 regarding the fish utilization of the area as spawning area, when the new recruits of the year ¢Y thenyear = YOY)

had gown into small juveniles.

For project areas smaller than 100 ¥rthe StUK4 dictates that a minimum of 20 trawl hauls should be conducted. For this study,
20 hauls were planned for the OWF area and additionally 2 hauls pr. ECC, which adds up to 26 trawl haulEhia stésilon grid

was designed to cover a wide range of sediment types and with atfleasteam trawl stations on each sediment type with soft
sediments. On harder substratésS @3 @ a INI P ST FRER OLR & |j dzi, thd edd/travil®as Substitéted | y F
with trammel net, as this gear pg is also ideal for catching demersal fish species. Multimesh gillnets were used as a supplemen
to the trawl, as the nets were designed to catch a wide range of species and sizes of fish due to the various mEsé siatsn

grid is illustrated irFigure3-1.
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The survey program included the following activities at each station:

1. Beam trawhauls/setting nets for biological analysis of fish community

Depth and position for each start and end point of trawl hauls and one position for nets
Measurements of CTDO (salinity, temperature, depth, and oxygen)

Air temperature, wind speed and direction, intensity of clouds, and wave height

el SN

3.2.3 BEAM TRAWL

The fish survey sampling method with beam trawl is based on the German standard method for describing the spatial ant tempor
distribution of fish as a baseline for offshore wind farms, StB8H, 2013)The StUK4 method recommends two surveyes

spring and an autumn survey. This ensures sampling of fish within the two seasons where most fish species spawn, but a
represents the period before the juveniles migrate into deeper waters when sea tempesattwp during winter. Therefore, this
method will give valuable information about the usage of the area as spawning area, as well as provide information dgterminin
if the area serves as a nursery area for specific fish species. Furthermore, the Stitikd wikk provide a general description of

the distribution and density of the fish fauna communities within the project area.

Due to limited vessel size and engine power, a modified smaller version of the trawl was used in the presefhstidywl is
built by Hvide Sande Vodbinderi and is four meters wide and 16.35 meter long when fully defplayee3-2). The cod end
consists of 2 mm meshes to catch even small fish and juveitiessmaller trawl was compensated for with longer trawl hauls,
so that the overall area covered was identical to the area recommended in the SthiKrhethod used in this studyas identical

to the one used ithe Thor OWF in the NortBea and ergy Island Bornhol®@WF in the Baltic Sea, whetee same trawl was
used for fish samplinfRambgll & WSP, 2021; WSP, 2023)

The trawlwas deployed from the side of the vessel with the Lauact Recovery System (LARS) and hauled for 30 minutes at 3
4 knots towing speed, so the overall area sampled is identical to the area recommended in the StUK4. This gives annduagrage to
distance of 4,000 meter with a total area of 16,000pn haul. The trawvas hauled across the seabed which makes it ideal for
catching benthic and demersal fish species incl. flatfish and Atlantic Cod. All trawiveagitsonducted during daylight hours.

13



Figure3-2 Beam trawl utilized for the fish survey dfiSI.1

3.2.4 MULTIMESH GILLNETS

To sample and document a wide range of fish species and sizes pre$¢dit Jrmultimesh gillnets were used. The mutimesh
gilinets are designed for documenting the diversity of fish in an area, as each mesh size is specialized for catchimgizecefta

fish, and these nets are also used in the NOVANA fish survey program. The nets used in the present study consistrdlsf 12

of various mesh sizes, ranging frori mm (6.5 mm, 8.5 mm, 11 mm, 15 mm, 18.5 mm, 25 mm, 30 mm, 40 mm, 55 mm, 70
mm, 90 mm, 116 mm). The mesh sizes increase geometrically with a factor 1.25. The nets were 1.5 meter high and approximat
100 metr wide Figure3-3). The nets have a sink line keeping the nets on the seabed, while the float line keeps the net stretchec
upwards. The nets are deployed with anchors in each attdched to a buoy with contact information to the discipline manager

for the fisheries authorities. The nets were deployed in the afternoon betweed3l&nd retrieved the following morning after
approximately 16 hours of fishing.

Figure3-3 Multimesh gillnets with various mesh sizes specialized for catching a wide range of fish sizes.
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3.2.5 TRAMMEL NETS

In hard bottom areasrammel nets substituted beam trawl. Trammel nefisgure3-4) consist of three layers of netting with the
middle net (inner netting) consisting of a smaller mesh sizeB(r6m) and the two outer layers (outer netting) of larger meshes.
The purpose of this type of net is, that fish swim into the inner netting amhes it through the outer netting and thereby,
catching the fish in a bag rather than catching the fish by its gills, as in traditional gill nets. The design with ot mekes
trammel nets very stable when fishing in areas with strong currentsniiel nets are best suited for catching flatfish such as
turbot, plaice and sole. This makes the substitution from beam trawl ideal, as both gear types primarily catch benttsc specie

The trammel nets were deployed on the seabed with a sink line and stretches approximat@lynkter vertically and kept

buoyant by a float line. The nets were deployed with anchors in each end and subsequently attached to a buoy with conta

information of the discipline manager for the fisheries authorities. The nets were set in the afternoon betw&$rah8 retrieved
the following morning after approximately 16 hours of fishing.
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3.2.6 ANALYSIS OF THE CATCH AND DATA

All sampled fish were sorted and determined to lowest possible taxonomical level. Each fisteasged from the tip of the

snout to the longest caudal fin rgyfL) to nearest lowecm and weighed to nearest lower gram. Where exceptionally large
guantities of individuals of the same species were caught at the same station, the weight was given as a total for theusgecie
not individually. Damaged fish were excluded from the measureneat/bid bias of the results.

ABUNDANCE, BIOMASS AND BIODIVERSITY

Similar to the Strategic Environmental Assessment (SEA) of Thor OWF in the North Sea and Energy Island Bornholm OWF, th
density, biomass and biodiversity were divided into theagegorieshigh, medium and low. By using the same sampling method
and categoriedt was possible to compare results between projects.
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The abundance of fish was determined as Catch Per Unit Effort (CPUE) of number of fish perf@dbeam trawl and number
of fish per net per day for multimesh gillnets and trammel nets. The abundance was divided into three categories based on tf
catches made in the present study. Low abundandgfish, medium abundance-11fish and high abundance: 11fish.

The same method was used for biomass. The biomass of fish was determined as CPUE of grams of fish fier be@dmtrawl

and grams of fish per net per day for multimesh gillnets and trammel nets. The biomass was divided into three categaries bas
on the catches made in the present study. Low bioma250grams of fish, medium biomas&50-500 grams of fish and high
biomass: >500grams of fish.

Biodiversity was also measured and divided into three categories based on number of species caught per station. This was 1
same for beam trawl, multimesh gillnets and trammel nets. Statiwits < 10 species were listed as having low biodiversity,
medium biodiversity was the range betwe&f-11 species pr. station, while stations with % dpecies had high biodiversity.

DETERMINATION OF GONAD MATURITY STAGE

To determine whethelNSI.1serves as a possible spawning area, the maturity stage of relevant fish species caught in the bean
trawl was determinedThis included all Atlantic cod, and all flatfish caught in the surSeyne species migrate & specific
spawning area where the salinity, depth, temperature, oxygen content or sediment type meet their deraaddbke survival

rate for the eggs and larvae are optimal. However, some species have a less specific spawning area and spawning occurs in
habitat where the adult populationccurs.

As the fish grows from juvenile into adulthood, so doedrtheproductive system. After they reach adulthood, most marine fish
spawn once a year. The reproductive system gradually prepares for the event by increasing the blood flow to the gongidg, enlar
them and acolorchange is cleaiF{gure3-5). Females produce eggs that gradually develop in the ovaries from an undefined mass
to visible oocytes and finally to large waterfilled egg cells ready for spawning. The males prepare similarly, but tmeykhave
running from the testes when they spawffter the spawning event, the gonads of males and females go into a resting phase
where they diminish again and prepare for the next spawning event.

The maturity was determined based on the visual appearance of the gonads and comparing this to a maturity index, where eve
adr3as 2F | FAaAKQa 32 yable3-1j. The indexizdcrib@s insévéral Rafes @iether Bi&fisidgonad was
NALISYAYy3IsS aLI gyAyaAT 2N gl a daallSyidé O6NBISYSNIGAYy3T (Kiey3aA2Yy
migrate to the relevant spawning site. So, if most indigiduof a certain species caught 8l.1were spawning, thisvould
indicate that the area was utilized as a spawning area. The gonad maturity index was determined macroscopically for the Atlant
cod (Gadus morhupaccording to(Tomkiewicz, et al., 2002nd for relevant flatfish species as well as for the Atlantic herring
(Clupea harengysccording taStrand, 2006)The maturity of the gonads was determined for both male and female fish.
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Table3-1 Maturity indexbased on macroscopical inspection of the gonads of male #amale cod.Source(Tomkiewicz, et al., 2002)

STAGE

FEMALE

MALE

Juvenile

Ovaries emerge as tiny, paired organs close to bladder; ¢
transparent to orangeeddish translucent in large
specimensLTrarely above 30 cm;

Juvenile
Testes emerge as a pair of thin strings along air bladder. Lg
tiny, glassy transparent to reddish translucent in larger specin
LTrarely above 30 cm;

Preparation

Ovaries small, but easily distinguishable posterior in
cavity; soft with even surface (flattens on a solid she
blurred translucent, reddislerange.

LT. 2560cm;

Preparation
Testes small, but distinguishable along air bladder. Lobules
blurred translucent and reddisi.T. 20-50cm;

Ripening 1: Oocyte recruitment

Ovaries still small and restricted to posterior body ca
firmer than 1l and roe shapetkeep form on a solid shee
surface uneven; opaque oranged to dark orange witl
greyish cast in large females. Tiny opague oocytes
emerge towards end of stagkTrarely below 30 cm;

Ripening 1: Early spermatogenesis

Testes still small, close to air bladder. Lobules plump and sof
in blood vessels, completely or partially opaque, reddisfrarely
below 20 cm;

\Y) Ripening 2: Late vitellogenesis Ripening 2: Late spermatogenesis
Ovaries enlarged to mid body cavity; plump and firm \Testes enlarged and prominent dorsal in body cavity; Lo
prominent blood vessels; opaque, orange to creamy yel plump and brittle; reddistwhite. Empty, transparent spermadu
Oocytes clearly visible and densely packed. with prominent blood vessels; no sperm release.

\% Spawning 1: Initiation of spawning Spawning 1: Initiation of spawning
Ovaries extending into anterior body cavity; distended | Testes extending into ventral part of body cavity. Lobules diste
soft; opaque, orange to creamy yellow. Single glgand brittle, opaque creamwhite. Spermaducts filled with visco
hydrating oocytes among abundant opaque, vitellog(semen and a viscous droplet may be released from vent.
oocytes (as in 1V, but round and largafijscous fluid
or hydrated eggs in lumen may occur.

VI Spawning 2: Mairspawning period Spawning 2: Main spawning period
Ovaries fill most of body cavity; very distended and ¢Testes large and prominent in body cavity (as in V). Lobule
appear granulated orangeo reddishgrey from mixture o/ plump, but soft; completely opaque, whitish. Spermaducts f
opaque and glassy oocytdaimen containing viscous fluid with fluid, milky semen that easily flows from vent.
excess or hydrated eggs.

\ Spawning 3: Cessation of spawning Spawning 3: Cessation of spawning
Ovaries shrunk to posterior body cavity; flabby v Testes shrunkto dorsal part of body cavity; soft and flabby. Lo
prominent blood vessels; unclear reddisgrey. Hydrate(almost empty, opaque, reddislvhite. Spermaducts still with flu
oocytes present; opaque oocytes few or absent. Lumen|semen that easily flows from vent.
excess fluid and frequently hydrated eggs.

VIl Regeneration 1: Spent Regeneration 1: Spent
Ovaries contracted; slack with greyish cast; rich in b Testes contracted, close to air bladder; rich in blood ves
vessels; dim translucent reddighiey. Vitellogenic oocyte Lobules empty, flabby, reddish potentially with a greyish
absent, but single hydrated eggs or atretic oocytes (opa Spermaducts with signs of previous distension, often with vi
irregular granules) may occur. remains of semen.

IX Regeneration 2: Resting and spawning omission Regeneration 2: Resting and spawning omission
Ovaries small as in II, but with signs of previous spawning Testes small (as in Stage Il), but with signs of previous spa
greyish cast and somewhat uneven walls; bluie.g.lobules slightly largerthan in Il; spermaducts often with gre
translucent, reddiskgrey, but more cast.
granulated and opaque than in Il.

X Degeneration: Reduced fertility Degeneration: Reduced fertility

A: Ovaries with fibrous tissue formation; affected ar
compact and hard, brownispellow opaque; noraffected
parts with normal developmen©Observed in females from ¢
cm. B: Other abnormalities.

A: Testes with adipose tissue formation; affected p
undeveloped, hard, yellowish; neaffected parts with normg
development.Observed in males from 50 cm.

B: Other abnormalities.
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Figure3-5 Gonads of Atlantic cod. Left: male in late spermatogenesis estimated to be at stage IV with enlarged testes but withouhgunni
milk. Right: female in late spermatogenesis estimated to be at stage IV with visible oocytes but without hydrated eggs.

SIZE DISTRIBUTION

The length of all fiskaught in the surveys wemaeasured to determine the size distribution of each species. By measuring the
individual fish and determining the cohorts based on leAgtiage literature, it is possible to determine whethd6l.1serves a
nursery areaNursery areasre utilized byyvenile fish to feed and grow until they reach a size where they are less vulnerable to
sizerelated predation. The nursery areas provide a relatively protected environment with plenty of food items, such as
invertebrates.Severalspecies in the North Sek nothave adistinct nurseryarea, insteadhe juvenileoccur in the same areas as

the adult population.

BIODIVERSITY AND EVENNESS BETWEEN SPECIES

To assess the biodiversity of fishNi®I.1 the Shannon Wiener index and evenness were calculated for catches for the spring and
autumn survey based on abundance of fish. The calculations were separated for each gess thipevarious sampling methods
cannot be compared; beam trawl data is based on abundance pr. 1808hilemultimeshgillnetand trammel netatcheswere

based on abundancef fish pr. net pr. day

The Shannon Wiener index is the simplest measure of biodiversitymeasure is strongly dependent on sampling size and effort.
The Shannon Wiener index increases as both the richness and the evenness of the infauna community increase. The val
typically range between 1.5 and 4 in most ecological studies and tlex isdarely greater than 4.

¢2 FaasSaa GKS S@PSyySaa 0SGs6SSy aLlSOASasr GKS tASt2dzQaEn 99S
spring and autumn survey. The index refers to how close in numbers each species is to the other species found at tHaetation.

value of this index ranges between 0 and the greater the value the greater the evenness in species abundance and numbers.
tfSFHaS 4SS ' LIISYRAE H F2N FANIKSNI RSGFAfa 2y GKS O £ Odz |
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Presented belowis knowledgeon theexistingconditionsin NSI.1jncluding information orabiotic parameterassediment types
andbiological parametes; mainlyfocusgngon fish and fish population$ ocal spawning and nursery ar@asdescribed witifocus
on keyspecies and habitats iINSI.1 and th@earby area

4.1.1 SEDIMENT TYPES

Fish areadapted¢ and attracted to specific sediment types, and some depend on certain habitat types to complete their life
cycles.Such areasre defined as essential fish habitats. As an example, flatfish are adapted to sandy or muddin ambés)

they bury into the sediment as a cryptic behaviour, hiding from predators or to ambush prey. Other species of flatfishpfiesd o
that is buried into the sedimen{infauna) Accordingly flatfish aregenerallyadapted to sandy areas without much structure
(stones, reefs etc.)

InNSI.1, thaistribution of seabed sediments is based on data from the national geophysical database provided by GEUS (Mar
database,(GEUS, 202)The following substrate classification method was used to determine the roughness of the seabed
sediment and the stone coverage cf. the Danish raw material order 1680 1#-2018(BEK 1680, 2018)able4-1).

Table4-1 Conversion between GEU®8diment types and sediment types used lagislation for raw materialf BEK 1680, 201&nd inthis
report. Not always possild to convert directly as e.qg. till/diamicton include several sediment types.

GEUS sediment type This report sediment type Description
Mud and sandy mud Sediment type la Soft sediment

Muddy sand Sediment type 1a/lb Sand with a surface silt layer

Soft sediment
Sand Sediment type 1b Sand
Gravel and coarse sand Sediment type 2a Sand, gravel and pebbles (large stonek)%%6)
Till/diamicton Sediment type 2b, 3 and 4 Sand, gravel, smadtones, large stones {100 %)
Quaternary clay and silt Sediment type 1c Clay

The overall distribution of seabed sedimentdN8I.1/ECOWFis presented irFigured-1.
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According to the data extraction from tlimtabase, Fiskeatlas, of fish distribution in Danish wafiés8 differentfish specie®ave
been observed over the past 100 yearstia North SedFiskeatlas, 2024Df these, approximately 50 are so rare that they are of
no or limited importance for the present project. & hare speciescludeargentine Argentina sphyraengelectric ray(Tetronarce
nobiliang andoceansunfish Mola molg.

In NSI.1 a total of 7 different fishspecies have been observed and registered in the Fiskeatlas dat@hsiseatlas, 2024 he
list of all 7L species is shown beloim Table4-2. Over time,67 fish species have been registergdthe OWF areal3 has the
highestnumberwith 56 specieswhereas a total of 47 and 31 species/é been registerechiA2 and Alrespectively A total of
35 different fish species have been registeiadhe ECE

The observed species include numerous observations of common and economically important species such as Atlantic ct
Atlantic herring, European sprat, whiting and the flatfish spec@amon dabEuropean plaice, turbot, and European flounder.
However, protected specieshave beenobserved inNSI.1 including Europeansturgeon Acipenser sturip twaite shad Alosa

fallaX), river lamprey llampetra fluviatilisand the sedamprey Petromyzormarinug. In recent years, an unusually high number

of observations of the critically endangered Atlantic sturgestiggenser sturiphave occurred along the west coast of Jutland and
the individuals are believed to originate from reared and released individuals (Henrik Carl & Peter Rask Mgller perPleasen.).
see4.2.3for further details on protected and vulnerable species.

In nearby OWF areas, fish surveys have been conducted to describe the distribution of fish and fish populations. OM&-Thor
a total of 31 different fish were observed, 25 different fish species were registered in Vesterhav Nord, and 21 specied wbser
Vesterhav Sydn all three studies, flatfish and especially common dab dominated the catithegxpected that the number of
speciesand the community structure observedtime fish survey conducted in this studgll be similar to the observatios made

in Thor OWF and Vesterhav Nord and,8lye to the close proximity of the OWF areas along the west coast of Jutland.
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Table4-2 List of fish species registered MSI.1 OWF anBCG&in Fiskeatlas*Atlantic halibut is registered in theorridors between subareas.
(Sources(Fiskeatlas, 2024Nearby area colum lists species caught in nearby aread.: (BioApp og Krog Consult, 201%) (BioApp og Krog
Consult, 2015)3: (Rambgll og WSP, 2024 (Hoffmann, et al., 2000Q)5: (Bio/consult, Carl Bro, DHI og Krog consult, 2Q@)Orbicon, 2014)

Common name Latin Al A2 A3 ECC | Nearby ared
American plaice Hippoglossoides platessoides X X X 2,3,56
Angler Lophius piscatorius X 4
Atlantic bluefintuna  Thunnus thynnus X

Atlantic cod Gadus morhua X X X X 1,2, 34,5,
Atlantic halibut Hippoglossus hippoglossus

Atlantic herring Clupea harengus X X X X 1,2,4,5
Atlantic horse mackerel Trachurus trachurus X X X X 1,2, 3,4,5
Atlantic mackerel Scomber scombrus X X X 1,34
Atlantic wolffish Anarhichas lupus X

Blue skate Dipturus batis X

Brill Scophthalmus rhombus X X 3,4
Common dab Limanda limanda X X X X 1,2, 3,4,5,
Common dragonet Callionymus lyra X X X 1,2, 34,5,
Common sole Solea solea X X X X 2,3,4,5,6
Crystal goby Crystallogobius linearis X

Eelpout Zoarces viviparus X X 1,24
Electric ray Tetronarce nobiliana X

European anchovy Engraulis encrasicolus X X X X

European flounder Platichthys flesus X X X X 1,2,4,5,6
European hake Merluccius merluccius X X X 4
European pilchard Sardina pilchardus X X

European plaice Pleuronectes platessa X X X X 2,3,4,5
European sturgeon Acipenser sturio X X X X

Fivebeard rockling Ciliata mustela X 3,4
Garfish Belone belone X X X 4
Great sandeel Hyperoplus lanceolatus X X X 1,2,3,4,5,
Greater pipefish Syngnathus acus X

Greater weever Trachinus draco X X X 3
Grey gurnard Eutrigla gurnardus X X X X 1,2,3,4,5
Haddock Melanogrammus aeglefinus X X 2,3,56
Hooknose Agonus cataphractus X X X X 1,2,34,5,
John dory Zeus faber X

Lemon sole Microstomus kitt X X X 2,3, 4
Lesser sand-eel Ammodytes marinus X X X 2,3,5
Lesser spotted dogfish Scyliorhinus canicula X X 4
Lesser weever Echiichthys vipera X X X 3,4
Lumpfish Cyclopterus lumpus X X X

Mediterranean scaldfishArnoglossus laterna X X X 1,2,3, 4
Nilsson's pipefish Syngnathus rostellatus X X X 2
Norway pout Trisopterus esmarkii X 4
Norwegian topknot Zeugopterus norvegicus X X 3
Painted goby Pomatoschistus pictus X

Picked dogfish Squalus acanthias X

Pollack Pollachius pollachius X

Poor cod Trisopterus minutus X X X 2,4
Pouting Trisopterus luscus X 4
Reticulated dragonet  Callionymus reticulatus X X 2,3
River lamprey Lampetra fluviatilis X 4
Saithe Pollachius virens X 1
Sand goby Pomatoschistus minutus X X X 1,2, 3,56
Sea lamprey Petromyzon marinus X

Sea trout Salmo trutta X X 4
Shorthorn sculpin Myoxocephalus scorpius X X X X 1,234
Small sandeel Ammodytes tobianus X X 1,2
Smooth sandeel Gymnammodytes semisquamati X

Snake pipefish Entelurus aequoreus X 4
Solenette Buglossidium luteum X X X X 1,2,3,4,5,
Spotted dragonet Callionymus maculatus X X 3
Sprat Sprattus sprattus X X X X 1,2,45,6
Starry ray Amblyraja radiata X X

Striped seasnail Liparis liparis X 1,2
Thornback ray Raja clavata X X

Three-spined sticklebad®asterosteus aculeatus X X X 2,4
Thresher Alopias vulpinus X

Tope shark Galeorhinus galeus X X

Topknot Zeugopterus punctatus X 2

Tub gurnard Chelidonichthys lucerna X X X X 3
Turbot Scophthalmus maximus X X X X 3,4,5,6
Twaite shad Alosa fallax X X

Whiting Merlangius merlangus X X X X 1,2, 3,4,5,
Witch flounder Glyptocephalus cynoglossus X 4
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4.2.1 DESCRIPTION OF KEY FISH SPECIES

ATLANTICOD (GADUS MORHUA)

The Atlantic codGadus morhua)s a roundfishbelongingto the family GadidaeMost specieswithin this family exhibita
characteristic chin hookMuus & Nielsen, 2006WVhile Atlantic codcan growup to 150 cmn length,individuals of this size are

rare today due tontensefishing pressure. A moitgpicalmaximum sizdéor Atlantic cods approximately 110 cm and 15 Kihese

fish inhabitcoastal areaand can be found at depths ranging fr@d0to 600 meters near thecean floorput they can also occur

in the pelagic zonelheAtlantic codinhabitsthe entire North Seaand Baltic Sea, with the exception of therthern part of the
Bothnian BayCohen, et al., 1990T he Atlantic cods an opportunistic predatory fishthat eat a wide range of invertebrates and

fish. As larvae, they begin by consuming algae, but as they grow older, they switch to eating water flea larvae and sm
crustaceans. The Atlantic cod can be found in various habitat types near the seabeds et belts, rocky reefs, wrecks, and
other structures on the ocean floor, including bridge pillars, breakwaters, harbors, oil platforms, and wind turbine faosdati
These locations provide good hidiplaces and a rich benthic fauna as a food source. While Atlantic cod can also be found or
sandy and gravelly bottoms, they generally avoid muddy subst(ate8mann, et al., 2021)

ATLANTIEGIEERRING (CLUPBEARENGUS)

The Atlantic herringClupea harengu$3 a pelagic, silvery, schooling fish with soft fin rajise Atlanticherring is a commercially
important fish species. Its maximum size is 40 cm, and it can rea2h g68arsof age In the North Sea, there is a tenderfoy
Atlantic herring to grow larger than in the Baltic Sea. It lives pelagically down to approximately 200 meters depth and occurs i
schoolsAtlantic kerring feeds on zooplankton, followirtige verticallymovement of the planktothroughout the dg. This means

that Atlantic herring generally stays higher in the water column at night and lower during the day. In Danish waters, there are
several differentAtlantic herring stocks. These stocks are characterized by their appearance, morphology, spawning period
migration routes, lifestyle, and growtfihis species serves as a crucial food source for many othanfishkcomman in the North

Sea Their diet mainly consists of copepods, pelagic gastropods, and fish (siveaear, et al., 2012)

EUROPEAN PLAICE (PLEURONECTES PLATESSA)

The European plaicgPleuronectes platessé a flatfish from the family oPleuronectidaePlaice occurs on sandy or muddy
bottoms, from a few meters dowto about 200 meters of depth. It thrives in the open seas and in estuaries and is rarely seen
entering freshwatergMuus & Nielsen, 20067 he plaice is a commercial fish species. It reaches a maximum lengt1.006n
and weighs approximately 7 KfiheEuropearplaice is a rightyed flatfish, meaning that it is the right side, where the eyes are
also located, that faces upward. This contrasts with, for example, the turbot, which-ey&ft while theflounder can be both
right-eyed and lefteyed. The plaice has a smooth, brown surface on the eye side with scattered red or-tedrgpots, which
also extend to the fins. The blind side is whi#nst adultEuropearplaice are found at depths of 30 meters, while juveniles
are typically found at shallower dephAs juveniles grow largeit,is easy to differentiat¢he European plaice from the European
flounder as the European floundatevelops a rough surfacehile the European plaice is smooth. The European plaltabit
sandy, gravelly, or muddy bottoms from the coast down to around 200 meters deep. After their first summeEunmstan
plaice measure-42 cm. During winter, they move to deeper waters, and growth is limited. At night, gr@&urapearplaice are
usually foraging, while during the day, thbury themselves in the substra@Varnar, et al., 2012)

COMMONDAB (LIMANDA LIMANDA)

Thecommondab(Limanda limandais a righteye flounder with a small mouth and distinctive, marked curve over the pectoral fin
on the lateral line. The dab resides on sandy and soft bottom areas at depths up to 150 rfters & Nielsen, 2006)The
maximum size is up to 40 cm, weighing around 1 kg. However, the most common sizes are rarely aboviéghd0ammon dab

is one of the demersal species in the North Sea with the highest densities (number per unit area). It has a large digtrihetio
southern part of the North Sedhe common dab is a demersal fish, commonly found on sandy bottoms but also occurring in
gravel, shell gravel, clay, mud, and mixed substrates. These fish are often abundant in areas with strong water floweyVhile t
tolerate brackish water, they typically avoid the masackish areagCarl & Munk, 2019)The pelagic larvae primarily feed on
small crustaceans, especially water fleas. However, once they settle on the seabed, their diet becomes more diversg, reflecti
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the locally abundant food sourc€8vheeler, 1969Hinz, et al., 2005Different dietary studies reveal varying preferences, and
there is significant variation throughout the yefrande, 1976)Their diet includes benthic organisms such as mollusks (mostly
mussels), worms, crustaceans, and echinoderms (such as brittle stars). Additionally, they consume stital digtklebacks,
herring fry, and spraBagge, 1981)

SOLENETTBUGLOSSIDUM LUTEUM)

The Solenette (Bugglossidum Luteun a type of flatfish which has a rounded head and eyes on the right side. The solenette is
recognized by every™7" ray of the dorsal and anal fins being blaitksmall sizdmaximumlength 13 cm) antbw-slung semi
circular mouth It resides on sandyottoms andis very common in the southern part of the North Sea and in the English Channel
(Muus & Nielsen, 2006)n the southern part of the North Sea, where the species is abundant, it is considered a competitor for
more valuable species, such as the common g&el & Mgller, 2019 hesolenette can become quite old. Studies have shown

a maximum age of 14 years in the North Sea and 16 years off the coast of Ireland. Females live longer than malesnr@sulting i
overrepresentation of females in catchéSarl & Mgller, 2019)The species is rather sedentary and does not undertake actual
migrations(Wheeler, 1969)The juveniles are found in the same places as the adultssl&ieette tolerates varying salinity, but

it is not found in true brackish water, where the common sole is more frequUérgsolenette is an opportunistic predatory fish

that feeds on small benthic invertebrates and fish fry. Some studies have shown a broad dietary range, while othersindicate
more specific diet, likely reflecting local conditions. Crustaceans (such as coepubdmphipods) and small fish are among its
prey items(Carl & Mgller, 2019)

SANDEHAMMODYTES MARINUS R. AND AMMODYTES TOBIANUS L)

SandeellAmmodytes marinuand Ammodytes tobianusaught in the commercial fisheries rgistsof two separate species,
which are usually not differentiated in the landings. The species are lessereshf@mmodytes maringsand small sandeel
(Ammodytes tobianys The lesser sandeel is usually found further offshore compared to the small sandeel. Both species are lon
and slender fish of up to 285 cm longand arethe dominating fish species in the North Sea area between 10 and 150 m depth
(Muus & Nielsen, 20067 he fish spend most of the time at low light intensities (night and winter) buried in the sandy substrate.
During feeding, which is correlated with the tidal current, they form massive schools in the water masses. The sandeel feeds
pelagic plankton.

4.2.2 SPAWNING AND NURSERY AREAS

Existing literature suggests th&lSl.1lis utilized by various fish species for spawning and as a nursery area for juveniles. In the
following sections, the utilization of the area for each relevant species is described.

ATLANTIC COD

Typically, cod spawn from January to May, and their eggs drift with the water currents in the pelagic zone. Juvenilhaatl use
bottom areas as nursery grounds, where they feed on small crustaceans. Over time, their diet gradually shifts towarg. piscivor
According to existing literature, NSI.1 serves as a general spawning ground for cod rather than a specifically sigmifitiagt sp
site (Worsge, et al., 200ZJigure4-2).

The Atlantic codpawn in pairs, belly to belly, freely in the water. This usually occurs at depthsl6DI@eters(Wheeler, 1969)
(CurryLindahl, 1985)The eggs, which have a diameter of £1189 mm(Ehrenbaum, 1904909)are pelagic and float to the
surface within a few hours. Their buoyancy depends significantly on the salinity of the water, with the largest eggshbaving t
lowest density in lowsalinity areas. After spawning, the eggs rise toward the surface, where¢hgin until hatching, typically
within 2-4 weeks. The survival of these eggs depends on factors such as oxygen levels, salinity, and temperature in the wa
column
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Figure4-2 Atlantic cod (Gadus morhua)Known spawning and nursery areas in tidorth Sea and Skagerrak. A) Light yellow: common
spawning areas, yellow: important spawning areas (according\éorsge, et al., 2002)0range: spawning areas (according {@oull, et al.,
1998) Blue: nursery areas according {€oull, et al., 1998)Thefigure is modified from(Warnar, et al., 2012)

ATLANTIC HERRING.UPEA HARENGUS

In Danish waters, the Atlantic herring is naturally divided into smaller populations that vary morphologically and hasetdiffe
spawning seasons, migration routes, way of life and growth. The Atlantic herring is a demersal spawner, and the eggseate atta
to hard substrate or vegetation in relatively shallow aréidl & Wennhage, 2002 )

In the North Sea, there are several areas that meetAtanticK SNNA y 3Qa NBI|jdZANBYSyda F2N aLl
are many wellknown spawning areas in thg¢orth Sea(Figure4-3). Duringtheir first winter, the autumn and winterspawned
herring larvae are carried by currents from the English coast across the SexitiKnijn, et al., 1993)Asa result, the most
important nursery areas are located in the southern and eastern parts of the North Sea, including the entire Jutland strest coa
within the Danish Exclusive Economic Zone (EEZ).
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Figure4-3 Herring (Clupea harengus)Xnown spawning and nursery areas in the North Sea and Skagerrak. Yellow: spawning grounds, blue:
nursery habitats (according tWorsge, et al., 2002(Coull, etal., 1998) 5¢ ! ! ljdzZr Q&4 &dzYYSNJ I O2dza A O & dz
the reproduction and early life stages of herring and other marine speciefigure is modified from(Warnar, et al., 2012)

EUROPEAN PLAIGEEURONECTES PLATESSA)

TheEuropearplaice spawns from December to M@ylunk & Nielsen, 2005JCoull, et al., 1998Yhe plaicéd LJI épgldyi& eggs

that can be found in large areas, especially in the southern and central North Sea, as well as east obBRd§enitand Munk,

et al.,, 2009) (ICES, 2002011) Depending on their size, females can lay up to 500,000 eggs in the open water (pélagic).
Europeanplaice spawns in significant parts of the Danish EEZ in the NortH-&8éawing spawning, the eggs and potentially
hatched larvae drift with the current toward coastal nursery ar@asijn, et al., 1993\Houghton & Harding, 1978)Nielsen, et

al., 1998) These nursery habitats are influenced by factors such as bottom composition, salinity, temperature, and water flow
conditions(Poxton & Nasir, 1985yVhile similar areas exist along the eastern coasts of England and Scotland, as well as in the
German Bightthe most significant ones are located in the Wadden @B&#jn, et al., 1993)Hopkins, 1986(Kuipers, 1977)

The pelagic eggs have a certain buoyancy, and if the salinity is too low, the eggs sink into areas with insufficiemesuiioen,

in their demise. The larvae drift with the water current into shallow softbottom sheltered aielasnfood resources known as
nursery areasThe primary nursery area f&@uropearplaice in the Danish EHiés off the east coast of Jutland, although smaller
nursery areas exist along the Danish, Swedish, and German coaftignag4-4) (Coull, et al., 1998JHELCOM, 2021After 1-2
months, theEuropearplaicelarvae begin to change shapg@ne eye migrates to the upper side of the head, and the fish begins to
swim with its left side downward. THeuropean faicenow transform into flatfish, adapted to live and hide on the soft seabed
During winter, juveniles migrate to deeper waters, returning to shallows in spring to feed and grow. As fish mature nteeir wi
migrations become deeper until they eventually reach spawning ét&snar, et al., 2012)
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Figure 4-4 The Europearplaice (Pleuronectes platessalknown spawning and nursery areas in the North Sea. Orange: spawning areas
(according to(Worsge, et al., 2002)Coull, et al., 1998)Yellow. areas with relatively large egg occurrences, light yellow: areas with relatively
few eggs (international ichthyoplankton survey 2004ccordingto (Munk, et al., 2009)(ICES, 2062011). Blue: nursery areas (according to
(Worsge, et al., 2002fCoull, et al., 1998jWarnar, et al., 2012)Figure is modified from{(Warnar, et al., 2012yvith the illustration of pre-
investigation areaand cable corridor®f NSI.1(black drawing).

COMMON DABLIMANDA LIMANDA)

Spawning occurs in the entitéorth SeahroughoutJanuaryAugust In the NorthSea the spawning takes place in Aghiine near

the bottom in 2040 meters depth. The eggs are pelagic and hatch witHig 8ays, depending on the temperature. The larvae
also remain pelagic until they reach a length of approximately 14 mm, at whichtheynthange shapandmove toward the
seabed at depths ranging from 6 to 70 metéFhe diet consists of worms, crustaceans, bivalves and smaller fish such as gobies
and young saneels(Bagge, 1981)

SOLENETTBUGLOSSIDUM LUTEUM)

Thesolenette become sexually mature when males measwe @n and females measurelD cm, usually at around three years
of age. The spawning time depends on the temperataréhe North Sea,andthey spawn from July to AugugQuéro, et al.,
1986) The eggs are pelagic and measure 80694 mm in diameter. They hatch afterésdays, and the pelagic larvae measure
1.832.29 mm(Ehrenbaum, 1904909) Once they reach a length ofZ) mm, their metamorphosis is complete, and the young
fish become benthic, just like the adulSarl & Mgller, 2019)There are no specific breeding grounds for therselte, asthey
grow up and breed in the same areas.

SANDEHAMMODYTES MARINUS R. AND AMMODYTES TOBIANUS L)

The sandeel spawns during a very short period in December and Jdkiiagtade, 1974 Macer, 1966) (Gauld & Hutcheon,
1990) Alongside the sandeel, there are three other confirmed sandeel species in the North Sea: the lesser(samueelytes
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tobianus),the lancelet sandeefHyperoplus lanceolatusand the naked sandeéGymnammodytes semisquamajué/Narnar,

2011) The spawning period varies for these mentioned species. The lesser sandeel spawns during two separate short periods: c
in March/April and another in Septemb@Russell, 1976 he lancelet sandeel has a somewhat longer spawning period, extending
from April to Augusf{Macer, 1966)There is limited knowledge about the spawning period of the naked sandeel, but it is assumed
to spawn during summeWhitehead, et al., 1986)

The sandeel spawns on the seabed, and its eggs adhere to the sediment where theyBoatoman, 1914; Winslade, 1971)
During spawning, they are only active for a brief period before burying themselves in the sandAdairr species occur only in

very welldefined areas because they have specific habitat requirements. The demersal habitats and spawning areas of the sand
are found where the seabed consists of coarse sand with low silt content and strong curretiéptfes of approximately 80
meterst specifically, on underwater bankislacer, 1966; Winslade, 1974; Wright, et al., 1998; Proctor, et al., 1998; Jensen, 2001;
Wright, et al., 2000)In addition to the Fisher Bank, Dogger Bank, and other hémd® are alsacologically important habitats
F2N) GKS alFyR SSt |ft2y3 {020f yRQa S(Macér, 1068;lGauld>® Hutéheow, $90@; |
Frederiksen, et al., 2006; Jensen, et al., 20ILh§ habitats and spawning areas of the lesser sand eel are found closer to the coast
(within 30 meters) on sandy botton{¥Vheeler, 1969)There is limited knowledge about the spawning areas of the other two
speciesSandeel habitats overlap with NSI.1 based on mapping of commercial fisheries for s&igleel(5).
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in 19992018 (red: high intensity fishing ground, blue: low intensitgource{Deurs, 2019)Modified with the illustration of pre-investigation
areaand cable corridor®f NSI.1(black drawing).

SOLESOLEA SOLEAL.)

There are different observatiorregarding the spawning period obmmonsole in the North Sea. Whi{®unk & Nielsen, 2005)
describe spawning occurring from April to September, other sources indicate that spawning takes place from MargCaulay

et al., 1998pnd that peak spawning activity occurs in Agivily (Worsge, et al., 2002Age and size at sexual maturity vary from
place to place, but males typically mature earlier than females. Sexual maturity does not seem to be directly dependent on th
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soles become sexually mature at a smaller size than in warmer and more southern areas. In the NedmBemsole become
sexually mature at the age of2years, and by 4 years old,-200% are maturéRijnsdorp & Beek, 199T)ypically, this occurs at

a length of 2225 cm (Boje & Carl, 2020T he eggs and larvae drift with the current until they reach the nursery grounds in shallow
sandy areas where they grow until wintevhere they swim to deeper and warmer watefie spawning area for common sole

is located along the coastline of the Wadden Sea and into the English Channel. The spawning area seems to be locéaied just on
edge of the pranvestigation areaf NSI.1 however, spawning sole may also ocatthin NSI.1(Figure4-6).
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Figure4-6: Known spawning and nursery aredsr common solein the North Sea. These areas are crucial for the reproduction and early life
stages of various marine species. The yellow regions represent spawning grounds, while the blue areas indicate nursetyg.Haésaarchers
have identified these locations basezh studies by(\Worsge, et al., 2002nd(Coull, et al., 1998)Warnar, et al., 2012)The fgure is modified
from (Warnar, et al., 2012vith the illustration of pre-investigation areaand cable corridor®f NSI.1(black drawing).

4.2.3 PROTECTED FISH SPECIES AND HABITATS

Rare, threatened, or endemic plarand animal specieas well as rare or characteristic habitat tyf@ee ensured conservation in

the Habitat Directive. The directive holds a list of animals, plants and habitat, tih@smember states are obliged to protect
inside and outside of the Natura 2000 areas. The lists are the Annex Il species, Annex IV species and Annex V spégiasxwhere
Il is the least restricted and Annex V the most restrictive.

The species on Annex |l are attached with such strict regulattbas habitats have been appointed where the species are
protected, andthese sites must be managed in accordance with the ecological needs of the species. Species on Annex IV ¢
covered by a strict regime, and they must be protected across their entire natural range within the EU, both within afe outsi
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Natura 2000 classified sites. For the species listed on Annex V, the member states must ensure that any exploitatiosasf the a
complies with a favourable conservation status for the listed species.

PROTECTED FISH SPECIES

Based on the Fiskeatlas database, four protedigld speciedisted inAnnex llin the Habitats Directivehave beenregistered in
NSI.lincludingEuropean sturgeon, twaite shad, river lamprey aed lampreyTable4-3). European sturgeon is also protected
under Annex IV in the Habitats directive. Annex V in the Habitats directive includes River lamprey and twahietshagistered

in NSI.10f the four species, river lamprey and twaite shad are listed as Oeasérn(LC)on the Danish IUCN Red Lighich was
last updated in Denmark 2019(Carl & Mgller, 2019)The European sturgeon is listed as Not Applicith® and sea lamprey is
Data Deficient (DD) he Fiskeatlaglatabaseonly holds information ompresence/absence of fish specie® it is not possible to
estimate theabundanceor number of individuals observaat. recording(Fiskeatlas, 2024)

Table4-3.[ Aad 2F 5FyA&dK YINRYS FTAEAK aLISOASa tA&0GSR Ay (Qak&Mdldr,@d) ! (a
DD = Data Deficient,C = Least ConceiNA = Not Applicable*Fiskeatlas registrations ilNSI.1(Fiskeatlas, 2024)

. . Habitats Directive IUCN Red Registered in the
Species Latin name . . o N
List pre-investigation area
Il v \%

Europeansturgeon Acipenser sturio X X NA X
River lamprey Lampetra fluviatilis X X LC X
Sea lamprey Petromyzon marinus X DD X
Twaite shad Alosa fallax X X LC X

TheEuropeansturgeonhas beerregisteredin the all the subareas withinproject area.Until 1950s, the European sturgeon was
a relatively frequent visitor in Danish watetdowever, overfishing and habitat destruction has decreased the populafidnes.
observations of the critically endangered sturgeénmSl.Jare all believed to originate from reared and releagsdividuals (pers.
comm. Henrik Carl, Fiskeatla€urrently, attempts to restore the natural population of sturgeons are taking place in German,
French and Dutch riveirschbaum, 2011; Brevé, 2018)d it is believed that few of the sturgeons have travelled from their
release sites to Danish waters to forage. The largest threat to sturgeons is bycatch in the commercial fishery ahdbdas iof

the rivers in whichthey spawn. The sturgeon does not spawn in Denmark and nevéMmdier & Carl, 2019)

Thesea lampreyhas been registered iINSI.1 ECOhespecies may spawn in the Danish riverspeciallyin rivers with outlet on

the west coast of Jutlan(Mgller & Carl, 2019However, hardly any data exist concerning the viability of the offspring. Sea
lampreyis known to spawn in Ribe river each year, but no offspring has ever been detected. In the North Sea, the species
occasionally observed, but mostly in the eastern parts of the Danish waters.

The river lampreyas been registered within thed area of NGl The species hasverthe past yearsgradually increased in
numbers in the coastal areas of the North Smath in the Danish regions but algoother countries in western Euroddgaller &
Carl, 2019)The increase is most likely due to improvement in rivers with less pollution, and restoration of lost habitats.

Thetwaite shadchas been registered in thsvo subareas (A2 and A3) in NSIThe species is regularly seen along Danish coasts
which seem to make up important habitasgller & Carl, 2019)Twaite shad spawns in large river mouthg not in Danish
rivers(Muus & Nielsen, 200@Mgller & Carl, 2019Until the 1990s, the species was decreasing in population, but due to clean
up and habitat restoration in rivers utilised for spawning faspecies, the population now seem to increase in both the North
Sea and the Baltic Sea.

PROTECTED HABITATS

Local Natura 2000 sit@sclude no. 220 Sandbanks off Thorsmiagelno. 246 Southern North Sea. Area 280 only include the
protection of Sandbanks (1110) and Reefs (1170). Area no. 246 is designated due to Sandbanks (1110) as well as tlufe speci
marine mammals and three species of birds. There are no fish species that constitutes the reasoghatidesi
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Presented below are datgatheredfrom the fish surveys carried out NSI.1during the spring and autumn surveys.eldata
includes information on abioti@nd biological parameters. Abiotic conditions include CIb€asurements, and biological
parameters includenformation onfish faunaand biology Indications of fish utilizingNSl.1as spawning or nursery areas are
describedn chapter4.2.2

51 ! =uApu> E! p!

Measurements o€onductivity (salinity), temperature, deptand oxygen (CTD@jere conducted irboth the spring and autumn
survey. The measurements were carried out battsurface level (1 m depth) and at the bottémear the bottom (maximum
depth of appox. 20 m). The temperature was generally lower in the spring surv&p {8 compared to the autumn survey (14
15°Q, due to temperaturegienerallybeing lowerduringwinter and gradually incred@sg duringspring and summe(Table5-1).

Salinity measurementshowedmore similar valuestanging from 28 to 34 PSU in spring and33lin autumn(Table5-1).

Oxygen levels werslightly higher in spring compargd autumn(Table5-1). In both spring and autumn, the oxygen levstowed
valueswithin regular levelsThis is supported by the fact that naygen deficiency was registered in the 3020VANA data in
the North SegHansen & Rytter, 2023)

Table5-1. Rangeof oxygen, salinity, temperature, and depth at sea surface, survey datsautumn 2023 and spring 2024
Oxygen (mg, L Salinity (PSU) Temperature (°C' Depth, m
Spring 5.7-10.9 28.434.4 8.712.1 1.019.3
Autumn 7.37.9 30.933.7 14.014.9 1.020.0

52 fudo E! p!

In the following sections, bhaseline othe fish distributionin NSI.lis presentedbased oncatches fronthe spring and autumn
surveys. The surveys were conducted utilizithgee gear typesbeam trawl, multimesh gillnet and trammel net

Most fish were caught in the beam travdndbenthic and demersal fish species comprigsakt of thesecatches. However, a
few pelagic species were registered in the surybgsed on catches from multimesh gillnefie dominating fish species
caught in the present surveare describedm more detailin section4.2.1The daescriptionincludes key fish species along with a
few species of economi@lue Species caught in low numbers wenainly of less ecological importance presumablyjust
passingoy the area(e.g. some pelagic speciet)us,these species were natescribed olanalyzed in further detail.

Regarding future assessment of potential impact on fish and fish populations from the NSI.1 , it is expected that benthic and
demersal species may experience the largest impact because of the footprint of wind turbines on the seafloor. Therefore, it
especially important to map the distriltion of benthic and demersal species in the present baseline.

5.2.1 OVERALL CATCHES

A total of11,505fish were caught; 6,951in spring and4,554 in autumn, representin@8 different fish speciesa few fish only
determined to familylevel. In spring, a total a0 species were caught, and in auturb specieqTable5-2 and Table5-3). The
spring catches amounted ®43kg, and the autumn catches 221kg¢ a total of564 kg.

The spring catches in beam trawl, gillnets and trammel nets was dominated by flafigih comprise®0 % of thetotal catch,

and comprisingeight out of 20 species. Théhree most abundant species in the spring catches were Europésioe common

dab andsolenette (Table5-2), comprising 344 32 %and 22 %of the total catch, respectivelyThe remaining species comprised

2 % or less per species of the catch, in terms of abundémterms of weightEuropean plaice accounted for 49 % of the landings,
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common dab 39 %@ndsolenette merely 4 %due to its modest size. The remaining species comprised 2 % or less per species with
regards to the weight.

The autumn catches in beam trawl, multimesh gillnets and trammel nets consisted mainly of flatfish, which comis¥isefiige

catch, representingight of the 25 different fish specieéTable5-3). The dominanspecies in the autumn catches weselenette

and Common dabrable5-3), making uB3 %of the catcheachin terms of numberEuropean plaice and Whiting each accounted

for 15 % and 9 % of the total number of fish landed in the auteatohesin terms of weightCommon dab an&uropean plaice

also comprisednostof the catches wit9% and20% of the total weight of the catciConverselySolenette only accounted for

8 % of the total landed weight due to the modest size of this species. Whiting was relatively abundant in terms of biomas:
accounting for 10 % of the total landed weight.

Most fish were caught in the beam trawl as this was the fishing gear type that had the highest fishing intensity in this study wit
a total of 26 stations pr. survey compared to 16 multimesh gillnet stations and seven trammel net stations. For twq sisveys
totals 52 beam trawl stations, 32 multimesh gillnet stations and 14 trammel net stations. Obeeati, trawl accounted for 94 %

of allfishcaught in the present study, while multimesh gillnet accounted for 5 % and Trammel net 1 %.

Table5-2. Fish catches from the spring survey in beam trawl, multimesh gillrzetd trammel net.

SPECIES LATIN NAMES BEAM TRAWL MULTIMESH GILLN TRAMMEL NET TOTAL

Atlantic cod Gadusmorhua 5 5
Atlantic herring Clupea harengus 20 20
Common dab Limanda limanda 2140 77 26 2243
Common dragonet Callionymus lyra 165 2 167
Common sole Solea solea 6 10 16
Dragonet sp Callionymussp. 32 32
European flounder Platichthys flesus 8 8
European plaice Pleuronectes platessa 2319 24 6 2349
Goby sp. Pomatoschistus sp. 23 1 24
Greater weever Trachinus draco 25 1 26
Grey gurnard Eutriglagurnardus 106 1 107
Haddock Melanogrammuseglefinus 60 60
Hooknose Agonus cataphractus 140 17 157
Lemon sole Microstomus kitt 5 5
Mediterranean scaldfish| Arnoglossus laterna 126 126
Pholis gunnellus Spinachia spinachia 1 1
Sandeel sp. Myoxocephalus scorpius 17 26 43
Shorthorn sculpin Sprattus sprattus 10 10
Solenette Buglossidium luteum 1453 44 1497
Sprat/herring Clupeidaesp. 14 14
Threespined stickleback Gasterosteus aculeatus 2 2
Tub gurnard Chelidonichthys lucerna 2 2
Turbot Scopthalmus maximus 2 1 4 7
Whiting Merlangius merlangus 20 1 6 27
Total 6703 206 42 6951
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Table5-3. Fish catches from the autumn survey in beam trawl, multimesh gillreatd trammel net.

SPECIES LATIN NAMES BEAM TRAWL MgﬂxE?H TRAMMEL NET TOTAL
Atlantic cod Gadus morhua 6 3 4 13
Atlantic herring Clupea harengus 6 6 12
Atlantic horsemackerel | T rachurus trachurus 1 1
Atlantic mackerel Scombescombrus 5 5
Common dab Limanda limanda 1297 164 31 1492
Common dragonet Callionymus lyra 40 10 50
Common sole Solea solea 14 7 21
Common/sand goby Pomatoschistus sp. 23 1 24
Eelpout Zoarces viviparus 2 2
European flounder Platichthys flesus 8 8
European plaice Pleuronectes platessa 644 15 8 667
Goby sp. Pomatoschistus sp. 10 10
Great sanckel Hyperoplus lanceolatus 1 2 3
Greater weever Trachinus draco 4 4
Grey gurnard Eutriglagurnardus 50 6 56
Gurnardsp. Eutrigla sp 1 1

Melanogrammus
Haddock aeglefinus 1 1
Sl aEE Agonus cataphractus 85 21 106
| e sl Microstomus kitt 1 1
| s e Echiichthysipera 1 1
Mediterranean scaldfis| A""0g10ssus latermna 96 3 99
Nilsson's pipefish Syngnathus rostellatus 1 1
Pouting Trisopterus luscus 1 1
Reticulated dragonet Callionymus reticulatus 1 1
Sandeelsp. Ammodytidaesp. 1 1 2
Shorthorn sculpin Myoxocephalus scorpil 14 10 24
Solenette Buglossidium luteum 1501 16 1517
Sprat/herring Clupeidaesp. 1 1
Turbot Scopthalmus maximus 2 1 1 4
Whiting Merlangius merlangus 283 136 7 426
Total 4093 410 51 4554
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5.2.2 BEAM TRAWL

In beam trawl, dotal of 10.745 fish were caughadding up to a total 0#93kg of fishin this study.The variation in fish abundance
between beam trawl stations was greater in spring with an average 22 fish pr. stAbarorrect for any differences in trawl
lengths due to water current and wind during the trawl hauls, the catch was converted into Catch Per Unit Effort (CRIOR) of 1,
m2. In spring, the abundance of fisanged from 4.5 to 72fish pr. 1,000 nd for the individual stations with an average of 22.2 fish,
while autumn fish abundance was 14.3 figih average witha range from 0.2 to 38.4 fish pr. station. In terms of biomass, the
average biomass pr. station caught in beam trawl was almost twice as high for the spring survey (10830ggy compaed to
autumn catches (601 g pr.1,000 n?).

SPRING

ABUNDANCE

In the spring survey, a total 6652fishwere caught. European plaic@mmon dab andlenette werethe three most abundant
speciesaccounting for 34 %, 32 % and 21 % ofdaiches, respectivelff able5-4). The fourth most abundant fish caught in the
spring survey waSommon dragonet which comprised only2 of the catchesn comparison,iie remaining species were caught
in very low numbers.

Similar toThe Stategic Environmental Assessment (SEA) of Thor OWF in the North SEN@BRIOWIR the Baltic Seahe fish
density was divided into three categoridsgh, medium and low density. By using the same sampling methods and catejories
is possible to compare results between projects. High densitydefised as> 11 fish pr. 1000 fnmedium densityas6-11 fish

pr. 1000 M, and low densitys< 6 fish pr. 1000 A This densityapproachwas suitable for Thor OWF and ENOE OWF, however
in the present study, the density of fish appears to be quite high compared to the other two studies.

Station BT9, insub-areaA2, was the beam trawl station with the highest abundance of fish, &@tishpr. 1,000 nf (Table5-4)
(Figure5-1). Thisabundancewvas 16 times higher than thene found at station BTQMwith only 4.5 fish pr. 1,000 fnOverall,19
stations had a high density of fidlour stations had a medium density of fisknd an additionathree stations had low density of
fish. The stations with high density were primarily concentrated in the northachcentralpart of NSl.1j.e. A3 and Azas well
as the southeastern part ®SI.1 which was the muddy sand area in ECC1 an&tafions with the lowest density were scattered
without any tendencieg¢Table5-4).
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Table5-4. The total fish abundance from beam trawl catches MSI.1spring survey 202 The catch has been converted to Catch Per Unit Effort (CPUE =1h3)00

No. of fish pr. 1000 rh BTO01 BT02 BT03 BT04 BTO05 BT06 BTO7 BT08 BT09 BT10 BT11 BT12 BT13 BT14 BT15 BT16 BT17 BT18 BT19 BT20 BT21 BT22 BT23 BT24 BT25 BT26 Total

Atlantic cod 0,1 0,1 0,3 0,4
Atlantic herring 0,1 0,2 0,1 0,1 0,6 0,1 0,1 0,2 0,1 0,2 1,7
Common dab 10 15 38 35 184 130 98 25 218 21 142 65 19 71 43 32 58 61 102 35 109 07 64 24 12 105 1724
Common dragonet 01 o7 01 03 06 01 01 03 02 02 01 02 02 17 03 23 32 04 06 02 10 01 01 03 13,5
Common sole 0,1 0,2 0,1 0,1 0,4
European flounder 01 01 0,1 01 02 02 0,7
European plaice 31 60 56 95 100 11,8 96 100 339 45 71 323 42 42 35 34 47 30 22 13 57 25 11 14 10 57 1872
Goby sp. 0,2 01 03 0.2 0,3 02 01 01 0,5 1,9
Greater weever 02 01 01 0,2 0,7 02 01 01 04 2,0
Grey gurnard 01 02 08 07 09 03 02 01 04 02 02 02 01 06 08 10 09 01 03 01 01 0,5 8,7
Haddock 0,1 16 16 07 0,7 0,1 0,1 4,7
Hooknose 01 02 03 07 04 03 03 0,5 0,5 28 12 04 03 02 14 01 07 01 01 02 01 10,8
Lemon sole 0,4 0,4
Mediterranean scaldfish 06 04 07 11 04 o8 05 02 02 04 03 02 05 10 03 02 06 10 03 03 0.2 10,4
Pholis gunnellus 0,1 0,1
Sandeel sp. 01 01 0,1 0,1 0,1 0,1 02 02 01 04 1,2
Shorthorn sculpin 03 03 01 0,1 0,1 0,8
Solenette 30 90 93 116 55 74 36 17 16 63 08 32 86 49 37 43 34 06 35 67 10 02 13 28 1138
Sprat/herring 0,1 0,2 0,1 05 02 01 1,1
Three-spined stickleback 0,2 0,2
Tub gurnard 0,1 0,1
Turbot 0,1 0,1
Whiting 01 03 01 02 02 01 01 02 01 01 0,1 0,1 0,1 1,6
Dragonet sp 0,1 1,2 1,0 0,1 2,4
Gadidae 0,1 0,1
Total 45 11,8 203 26,7 455 334 28,7 131 720 108 233 468 79 183 194 149 179 175 218 60 232 118 104 51 52 20,2| 536,7
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Figure5-1. The fish density from beam trawl catches MSI.1spring survey 202 CPUE = no. of fish pr. 100m

BIOMASS
In the spring survey, nearB18 kg of fistwere caught in beam trawlEuropean plaice comprised 51 % of the total biomass, while
common dab accounted for 38 %. Solenette only made up 4 % of the total catches, and very low bisrassseserved fothe

remaining species caught in the spring survey.

Thebiomassof spring catchswas converted into CPUE per 1,000 (Table5-5). As fordensity, BT09 was the station with the
highest biomass pr. 1000%ramounting 4,024g of fish.BT12 alsshowedquite high biomassswith approx.2.5 kg of fish pr.
1000 nt.

The station with the lowesfish biomasswas BT25 with merely 195 g of fish pr. 1000 fhis was 20 times lower compared to
stationBT09.The average biomass for all beam trawl stations were 1,059 g of fish pr. 2000 m

Thefishbiomass pr. 1000 Awas divided into three categorieas in Thor OWF and ENOE QlVEstigationswith high biomasses
defined as> 500 g fish pr. 10003%mmedium biomasas250-500 g fish pr. 1000 fnand low biomasgs<250 g fish pr. 1000 fnA
total of 20 stationsshowedhigh biomases five stations medium biomass,and one had low biomag8T25)Figure5-2). The
low-medium biomass stations were primarily located in the central part of AL.



Table5-5. The total fish biomass from beam trawl catchesN8l.1spring survey 202. The catch has been converted to CPUE = 1180

Gram fish pr. 1000 fh BTO01 BT02 BT03 BT04 BTO5 BT06 BTO7 BT08 BT09 BT10 BT11 BT12 BT13 BT14 BT15 BT16 BT17 BT18 BT19 BT20 BT21 BT22 BT23 BT24 BT25 BT26 Total
Atlantic cod 0 0 1 2
Atlantic herring 5 1 7 1 0 0 0 3 18
Common dab 69 93 198 167 829 633 483 1.152 123 665 404 146 564 283 243 395 406 643 325 688 53 408 180 99 545  9.797
Common dragonet 2 22 1 4 21 2 10 12 5 3 8 5 3 7 17 11 0 21 0 9 2 0 12 178
Common sole 4 1 5
European flounder 13 18 21 44 35 132
European plaice 311 460 368 680 860 841 609 877 2.607 279 471 2.037 293 405 96 245 255 120 122 56 374 132 73 7 61 336 13.046
Goby sp. 1 0 2 1 1 1 0 0 2 9
Greater weever 2 3 26 23 1 2 13 70
Grey gurnard 12 27 51 62 49 16 8 31 22 17 11 25 55 70 39 2 28 1 1 13 542
Haddock 0 240 24 93 115 9 481
Hooknose 2 6 7 8 4 7 6 8 12 50 16 7 4 3 27 2 14 2 1 3 2 189
Lemon sole 67 67
Mediterranean scaldfish 11 6 9 16 5 10 7 4 7 7 5 2 6 15 7 4 6 11 5 4 2 148
Pholis gunnellus 4 4
Sandeel sp. 1 2 2 2 3 3 7 20
Shorthorn sculpin 24 21 16 17 3 80
Solenette 27 66 68 95 41 60 123 14 14 55 9 32 93 37 37 32 3 33 40 10 2 2 25 917
Sprat/herring 0 5 0 0 0 0 6
Three-spined stickleback 0 0
Tub gurnard 5 5
Turbot -
Whiting 14 4 7 14 3 7 5 2 5 61
Dragonet sp 2 1 0 3
Gadidae 0 0

Total 379 611 702 1262 1.994 1.706 1.220 892 4.024 501 1.163 2.551 488 1.106 507 529 770 674 878 389 1.171 262 557 305 195 940| 25.778
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Figure5-2. The fish biomass from beam trawl catchesN8I.1spring survey 202 CPUE = gram fish pr. 100G.m

AUTUMN

ABUNDANCE
In the autumn survey, a total of 4093 fish were caught in beam trawl. The three most abundant fish caught in beam trawl wer

solenette, common dab and European plaice, which comprised 37 %, 32 % and 16 %, respectively. Whiting was the fourth m
abundantfish species caught in beam trawl in the autumn survey, which accounted for 7 % of the lahdicyaparison, e
remaining fish species were caught in very low numbers (2 % or less for each s@miasion dab was caught on all stations
except one, whe European plaice and solenette were caught on 24 of 26 stations.

The beam trawl catches were converted into CPUE of 100 ronsider the different trawl lengths. The catstzesvaried
between <1 fish and up 88 fish per 1000 riwith anaverage of 14 fish pr. 1000%(Table5-6). Station B26 and BT04ad a
density of fish of 38 fish pr. 1000?mnd werelocatedin the southwestern part of the aregA1) and the northern part dfiSI.1
(A3), respectively(Figure5-3). This wasnore than 100times thefish abundance on station BB, at which<1 fish per 1000
was caught.

Dividing the fish density into three categoriéess previously described)igh, mediumand low- 16 stations had a high density of
fish. In addition, five stations had mediudensty, andfive hadalow density.Atendency toward highfish densties at stations
located in the north and western part fSl.lwasevident while stations with lowfish density were located in the south and
eastern part oNSI.1



Table5-6. The total fish abundance in NSI.1 from the autumn survey 2023 caught with beam trawl. The catch has been converted toeCataolt Bffort (CPUE = 1,00*)m

No. fish pr. 1000rh BTO1 BT02 BT03 BT04 BT05 BT06 BT07 BT08 BT09 BT10 BT11 BT12 BT13 BT14 BT15 BT16 BT17 BT18 BT19 BT20 BT21 BT22 BT23 BT24 BT25 BT26 Total
Atlantic cod 0,1 0,1 0,1 01 0.2 0,5
Atlantic herring 0,1 0,2 0,2 0,5
Atlantic horse mackerel 0,1 0,1
Common dab 16 18 21 99 79 47 85 33 11 54 64 45 01 22 19 53 48 42 36 05 45 84 53 36 164| 1181
Common dragonet 01 04 05 01 03 02 01 o1 02 01 01 01 01 02 02 02 01 07 3,7
Common sole 01 01 0.2 0,2 01 02 02 0,2 0,1 1,2
Common/sand goby 1,0 0,2 1,1 2,3
Eelpout 0,1 0,1 0,2
European flounder 0,1 0,2 0,3 0,1 0,1 0,7
European plaice 1,7 27 33 99 60 18 31 27 03 06 20 01 10 50 12 21 19 1,7 05 16 02 10 06 82| 593
Goby sp. 0,1 0,2 0,1 0,4 0,1 0,9
Great sandeel 0,1 0,1
Greater weever 0,1 0,2 0,3
Grey gurnard 01 05 11 05 01 06 01 07 06 01 01 01 0,1 4,6
Haddock 0,1 0,1
Hooknose 01 01 01 04 01 01 04 01 01 01 05 02 08 08 22 04 06 03 0,5 7,7
Lemon sole 0,1 0,1
Lesser weever 0,1 0,1
Mediterranean scaldfish 03 02 09 05 03 03 02 02 01 01 o1 o8 02 13 06 03 0,8 03 03 172 8,7
Nilsson's pipefish 0,1 0,1
Reticulated dragonet 0,1 0,1
Sandeel 0,1 0,1
Shorthorn sculpin 0,1 0,1 0,2 0,1 0,1 0,3 03 0,1 0,1 1,2
Solenette 45 69 68 126 88 10,1 83 37 96 32 01 03 86 12 83 84 106 02 03 50 32 26 14 96| 1344
Turbot 0,1 0,1 0,2
Whiting 16 23 03 30 09 08 09 02 07 11 05 o1 15 o5 11 04 09 01 01 21 19 26 10 08| 255
Total 9,7 14,2 138 38,3 256 170 22,3 11,2 11,5 841 108 87 02 18 193 55 204 17,8 21,0 45 1,0 150 150 123 7,2 38,4| 3705
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Figure5-3. The fish abundance in CPUE 1,000far each sampled station in the autumn survey.

BIOMASS

A total of 175 kg of fish @re caughtin the autumn surveyCommon dab, European plaiselenette, andwhiting were the four

most frequently occurring species across all stations.

StationBT04 and BT& showedthe highest biomass withpprox.1,600 and1,400g of fish pr. 1000n? (Figure5-7). The lowest
biomass was observed stationBT13 with only 18 g fish pr. 100G.rithis was nearly 90 times lower than BT04.

When dividing the fislhiomassinto three categorieshigh, malium, and low- 15 stations had a highiomassof fish. In addition,
sevenstations had mediunbiomass and four had lowbiomass There vere no clear tendencieis regardto areas/depths with

high/low biomasses.



Table5-7. The total fish biomass from beam trawl catchesi8l.1lautumn survey 203. The catch has been converted to CPUE = 1880

Gram fish pr. 1000 f BTO1 BT02 BT03 BT04 BTO5 BTO6 BTO7 BTO8 BT09 BT10 BT11 BT12 BT13 BT14 BT15 BT16 BT17 BT18 BT19 BT20 BT21 BT22 BT23 BT24 BT25 BT26 Total

Atlantic cod 132,6 2,1 0,4 1,5 55,1 191,7
Atlantic herring 7,4 11,9 19,3
Atlantic horse mackerel 0,4 0,4
Common dab 2149 1864 1328 6236 390,3 263,8 4633 186,1 70,0 410,3 4459 3881 14,3 188,7 1025 364,8 2938 269,8 344,8 41,7 3837 5894 5375 2482 7712 7.926,1
Common dragonet 7,6 9,2 0,9 9,9 7,2 0,9 5,4 4,6 0,2 3,4 4,3 5,9 5,6 17 0,4 17,9 84,9
Common sole 111 51 11,1 38,5 6,0 38,8 21,7 1,0 1,8 135,1
Common/sand goby 0,4 0,1 0,6 1,2
Eelpout 1,7 1,4 31
European flounder 16,3 53,6 53,8 11,2 10,1 144,9
European plaice 2149 1780 1733 4980 387,8 1139 2490 226,9 17,1 27,1 128,0 2,8 55,4 2442 785 1768 151,4 1318 11,2 96,3 10,1 41,1 84,7 4329 3.731,0
Goby sp. 0,0 0,1 0,1 0,2 0,1 0,5
Great sandeel 0,4 0,4
Greater weever 5,8 8,2 14,0
Grey gurnard 4,2 42,9 78,3 20,2 2,9 46,8 7,2 50,9 40,5 4,4 15,7 4,0 4,8 323,0
Haddock 37,6 37,6
Hooknose 0,9 0,8 1,6 3,8 0,5 2,1 5,2 17 2,0 0,9 7,7 3,7 6,6 4,3 22,4 3,9 9,6 4,3 39 85,8
Lemon sole 6,1 6,1
Lesser weever 4,8 4,8
Mediterranean scaldfish 1,7 2,7 57 55 1,7 7,5 4,3 0,8 2,3 0,9 0,4 11,6 1,8 13,6 4,7 1,5 7,8 3,2 2,7 8,1 88,4
Nilsson's pipefish 0,3 0,3
Reticulated dragonet 0,4 0,4
Sandeel 0,8 0,8
Shorthorn sculpin 17,1 53,1 9,5 7,7 31,9 21,9 13,9 59 161,1
Solenette 39,3 60,8 46,9 92,5 1481 67,5 100,9 31,9 19,3 28,1 3,6 37 1887 12,9 2353 1493 189,0 0,5 2,1 27,7 15,3 11,4 11,9 152,6 1.639,4
Turbot 13,1 19,6 32,7
Whiting 128,2  101,7 12,7 1655 31,1 41,9 30,9 12,8 32,8 48,5 17,6 7,4 64,7 20,3 49,9 20,2 33,0 3,4 8,5 70,5 71,7  106,2 50,0 21,9 1.151,5
Total 626,4 5388 424,1 1.607,5 1.0457 4528 9252 490,3 1251 5515 6962 4441 17,9 846 8126 2781 8855 6885 7493 3711 53,7 6745 7169 7058 4092 1.409,2| 15.784,6




400000E 450000
T T

1 0 10 20 km

ENLERGINET

Project areas

[ Area NSI.1

[ Wind farm areas

(] Exgort Cable Corridors
(ECC)

Beam trawl fish biomass
autumn

— High (>500g)
Medium (250g-500g)
— Low (<250g9)

Sediment types
1a/1b - Silty sand
1b - Sand

M ic- Clay

B 2a - Coarse sand, gravel
and pebbles (<10 ¢m)

B 2b - Coarse sand,fgravel
and pebbles with few large
stones (>10 cm, 1-10%)

B 3 - Moderate stone
coverage (10-25%)

Bl 4 - Stone reef (>25%)

6200000N
T
N00000Z9

Made by: SBHA
Project no.: 22003230
Date: 4-10-2024

CRS: EPSG:32632

L I
400000E 450000

Figure5-4. Biomassof fish caught inbeam trawl in CPUE 1,0002for each sampled station in the autumn survey WNfSI.1

5.2.3 MULTIMESH GILLNETS

In the multimesh gillnets, total of 655fish were caughtwith 245 fish caught in spring and 410 fish caught in autimthis study.
Thespringand autumncatches immultimesh gilhet were dominated by common dalm terms of weight a totabf 49,2kg of fish
were caught irmultimesh gilhet, with 16,01kg caught in spring argi3,2kg caught in autumn.

SPRING

ABUNDANCE
In the spring surveycommon daband solenettedominated the multimesh gillnetsatches followed bysandeel and European

plaice(Table5-8). The catch was converted into Catch Per Unit Effort (CPUE) to analyse the catch according to the fishing effo
i.e., fish caught per net per day. The quantity of fish varied f@ebd individualsin multimesh gillnet per net per daacrossthe
stations. Station M14 showedthe highest catclvalue with a total of54 fish per net per dayCommon dab constituted 4%

hereof andsolnette accounted for33 %

When divided into three categories of density, eight of the 16 stations had a high density of fish. Three of the statians had
medium density of fish, while the remaining had low dendtigre5-5).



Table5-8. Total catches in multimesh gillnets in spring survey 202 NSI.1 The CPUE is number of fish per net per day.

RMNO3;

OV\/INO4

6200000N
T

Fish pr. net pr. day|MNO1 MNO2 MNO3 MN04 MN05 MN06 MNO7 MN08 MN09 MN10 MN11 MN12 MN13 MN14 MN15 MN16 |Total
Common dab 7 1 5 17 13 2 4 1 4 11 1 25 4 95
Common dragonet 1 1 2
Common sole 2 1 1 3 2 1 1 11
European plaice 5 4 1 2 4 4 1 1 1 1 24
Goby sp. 1 1
Greater weever 1 1
Grey gurnard 1 1
Hooknose 2 1 2 1 9 4 19
Sandeel sp. 1 19 7 27
Solenette 2 6 3 6 1 1 3 2 13 3 18 3 61
Turbot 1 1
Whiting 1 1
Total 16 13 10 27 39 2 17 1 5 11 29 6 54 14 0| 245
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Figure5-5. The fish density from catches with multimesh gillnets NSI.1spring survey 202.

BIOMASS

L
400000E
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450000

The biomassvasconverted into Catch Per Unit Effort (CPUE) gram per net pettaaglculate the fishing effort and total fish
biomass caught at each station. The tdish biomass caught in nets varied from 0 granBt876gram per net per dagcrosshe
stations {Table5-9). The dominating species was common damnstituting59 %of the total catchand European plaiceith 21 %
MN214was the station with the highedtiomass consisting of mainlgommon dab (88 %jollowed bya hooknose and solenette
5% and 4 %, respectiveBivided into three categorieshigh, mediumand low- 10 stationsshoweda high biomass, while one
stations had a medium biomasand the remaining five stations had a low biomdsgre5-6).
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Table5-9. The total biomass of fish caught in multimesh gillnets in spring surveyZ82NS.1. The CPUE is gram per net per day.

Gram fish pr. net pr. day|MNO1 MN0O2 MN0O3 MN04 MNO5 MN06 MNO7 MN08 MN09 MN10 MN11 MN12 MN13 MN14 MN15 |Total
Common dab 670 530 1300 920 220 490 160 300 1150 70 2980 640 9430
Common dragonet 45 50 95
Common sole 430 120 130 190 40 40, 950
European plaice 950 1030 110 120 140 520 60 10 500 344(Q
Goby sp. 5 5
Greater weever 60 60)
Grey gurnard 120 120
Hooknose 65 40 30 20 180 200 535
Sandeel sp. 15 160 80 255
Solenette 10 40 45 10 26 8 115 70 156 100 580
Turbot 500 500
Whiting 38 38
Total 2060 0 1135 680 1600 1480 220 1128 160 586 338 1520 240 3376 1485 16009
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Figure5-6. The hiomass from multimesh gillnets catchesN$8I.1spring survey 202

AUTUMN

ABUNDANCE

A total of 410 fish were caught in multimesh gillnet in the autumn survey. The catches were dominated by common dab an
whiting, which comprised 40 % and 33 %, respectivelthe autumn survey, the fish density from catches with multimgihets

varied from 683fish per net per dayTable5-10). The highest fish abundance was observed at station MNGiltysand sediment

in the A2 sukarea, while no fish were caught at station MNO6, alsitty sandsediment in the A2 suhbrea.

Dividing the stations into three categorigsigh, medium and low density of fishl5 of the 16 stations had a high density of
fish, while the last station (MNO6 where no fish were caught) had a low density oFftgirg5-7).

a4



Table5-10. The total fish abundance from catches with multimesh gillnetsNisl.1autumn survey 203. The catch has been converted to
Catch Per Unit Effort (abundance of fish per net per day).

Species MNO1 MNO2 MNO3 MN04 MNO5 MNO06 MNO7 MNO8 MN09 MN10 MN11 MN12 MN13 MN14 MN15 MN16| Total
Atlantic cod 2 1 3
Atlantic herring 1 1 4 6
Atlantic mackerel 2 3 5
Common dab 3 6 10 10 49 17 6 7 8 20 14 5 2 6 1 164
Common dragonet 1 6 2 1 10
Common sole 2 2 1 1 1 7
Common/sand goby 1 1
European plaice 2 2 4 2 1 1 1 2 15
Great sandeel 2 2
Grey gurnard 1 3 1 1 6
Gurnard 1 1
Hooknose 3 1 2 2 1 6 2 4 21
Mediterranean scaldfish 1 2 3
Pouting 1 1
Sandeel 1 1
Shorthorn sculpin 1 1 1 2 4 1 10
Solenette 2 1 2 6 2 1 1 1 16
Sprat/herring 1 1
Turbot 1 1
Whiting 11 5 9 11 14 8 4 11 7 2 6 17 16 15 136
Total 23 15 22 27 83 35 22 27 17 25 20 19 26 28 21 410
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Figure5-7. The fish abundance in CPUE number of fish per net per day for each sampled station in the autumn 28083y
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BIOMASS

In the autumn survey, the total biomass caught in multimesh gillnets amounted to 33.2 kg df éble5-11). Common dab

accounted for 43 % of the total catches with 14.4 kg, while whiting comprised an additional 26 % with 8.7 kg. The rastaining f

showedvery lowbiomass values.

The biomaswaried between 0and 5,766gram fish prSation, and the highest biomass was observedtation MNO5 in the A2
sub-area.Also, MN11 with 4,640 g and MNO8 with 3,410 grams of fish had a high biomass of fish.

Table5-11. The total biomass of fish caught in multimesh gillnets in autumn survey20the CPUE is gram per net per day.

am fish pr. 1000 fn MNO1 MNO2 MNO3 MNO4 MNO5 MNO6 MNO7 MNO8 MNO9 MN10 MN11 MN12 MN13 MN14 MN15 MN16 Total

Atlantic cod 360 40 400
Atlantic herring 120 65 210 395
Atlantic mackerel 960 400 1.360
Common dab 270 450 810 720  4.440 1.060 930 640 950 1.900 1.200 300 610 120 14.400
Common dragonet 55 60 30 145
Common sole 220 30 80 20 200 550
Common/sand goby 1 1
European plaice 120 240 840 300 40 30 70 190 1.830
Great sandeel 8 8
Grey gurnard 60 570 190 150 970
Gurnard 190 190
Hooknose 65 10 30 210 10 100 40 80 545
Mediterranean scaldfish 10 30 40
Pouting 80 80
Sandeel 5 5
Shorthorn sculpin 100 40 50 220 310 180 900
Solenette 5 2 30 100 40 20 10 30 237
Sprat/herring

Turbot 2.400 2.400
Whiting 990 350 710 610 640 460 290 910 490 200 330 980 890 890 8.740
Total 1.670 820 1.700 1970 5.760 2240 3410 2510 1.446 4.640 1.500 700 1.800 1910 1.120| 33.196

When divided into the three categories of high, medium and low biomass, only MNO6 was low, while the reategasized as

high biomass pr. statioT &ble5-8).
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Figure5-8. Fish biomass in CPUE gram fish per net per day for each samplétmesh gillnetstation in the autumn survey2023
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5.2.4 TRAMMEL NETS

As for the multimesh gillnet, the sprireqnd autumncatches in trammel net were dominated bgmmon dabA total of 105 fish
were caught in the trammel nets with approximately 50% caught in spring and autumn, respectively. In terms of weigluifa total
22.2 kg of fish were caught in trammel net, with 9.1 kg caught in spring and 13.1 kg caught in @btumpared to the other
fishing methods utilized in this study, few fish species and individuals was caught using trammel nets.

SPRING

ABUNDANCE
In the spring surveycommon dabdominated the catch in trammel net3he total catch varied fron3-17 fish acrossstations

Station TN@was the trammel net station with the higheabundanceof fish, with I/ fish per net per dayTable5-12).

Table5-12 Total catches in trammel nets in spring survey 208 NSI.1 The CPUE is number of fish per net per day.

Fish pr. net pr. day |TNO1 TNO2 TNO3 TN04 TNO5 TNO6 TNO7 Total

Common dab 9 3 3 8 3 12 38
European plaice 2 1 3 6
Turbot 2 2 4
Whiting 2 1 2 1 6
Total 11 6 3 3 10 4 17 54

Dividing the stations into high, mediunandlow density of fish one stationshoweda high density of fish (TNQO7), while three
stations had a medium densjtgndthree stations had low densitig&igure5-9).
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Figure5-9 The fish density from catches with trammel net MSI.1spring survey 202.
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BIOMASS

The total biomass of fish caughtti@ammel netsin the spring survey was 9,094 Tpple5-13). Common daldominatedwith 59

%, while European plaice made up 22 % of the overall spring catches in the spring survey. Witing and turbot comprised 11 % ¢
8 %, respectivelyl hehighest biomass was caught at station TN@ith 2,750g, while the lowest biomass originated from TNO6
with just 460 g fish.

Dividing theof the biomass pr. station into high, medium or low biomasses can be obseriglLire5-10.

Table5-13 The total biomass of fish caught in trammel nets in spring survey£2i02NSI.1 The CPUE is gram per net per day.

Gram fish pr. net pr. day|TNO1 TNO2 TNO3 TNO4 TNO5 TNO6 TNO7 Total
Common dab 1600 600 470 430 390 1850 534(Q
European plaice 720 380 900 2004
Turbot 760 760
Whiting 588 135 201 70 994
Total 2188 1455 470 1140 631 460 2750 9094
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Figure5-10 The biomass from multimesh gillnets and trammel nets catcheslBl.1spring survey 202

AUTUMN

ABUNDANCE

In the autumn survey, trammel net catches show fish abundance rangingCronil4 fish per net per day with a total of 51
individuals Table 5-14). The highest fish abundance was observed at station TNO4, while no fish was caught at station TNO5. |
general, few individuals and few different fish species were caught across the stations. Common dab was caught at 6 out of
stations and comprised 61 &b the total catches in trammel net in spring.
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The division of th@bundancepr. station into high, mediunor low biomasses can be observed-igure5-11.

Table 5-14 The total fish abundance from catches with trammel netsht8I1.1lautumn survey 203.

No. fish pr. net pr. dayy TNO1 TNO2 TNO3 TNO4 TNO5 TNO6 TNO7| Total
Atlantic cod 2 2 4
Common dab 2 8 2 8 6 5 31
European plaice 2 6 8
Turbot 1 1
Whiting 5 2 7
Total 11 12 2 14 7 5 51
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Figure5-11. The fish abundance in CPUE number of fish per net per day for each sampled station in the autumn survey.

BIOMASS

In the autumn survey, trammel net catches show fish biomasses ranging from 950 g to 5,900 g playetypth a total biomass

of 13,140 g pr net pr daffable5-15). The highest fish biomass was observed at station TNO1, while no fish was caught at station
TNO5. In general, few different fish species were caught across the stations. Atlantic cod had the highest individual bioma
comprising 39 % of the catches vetysely followed by common dab with 37 % of the catchesogean plaice accounted for 13

% of the total landings.
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Table5-15. The total biomass of fish caught in trammel nets in autumn survey 20Phe CPUE is gram per net per day.

Gram fish pr. net pr. day

TNO1 TNO2 TNO3 TNO4 TNO5 TNO6 TNO7

Total

Atlantic cod
Common dab
European plaice
Turbot

Whiting

660
1040

4400
340
480

680 180

1420
1200

380

780 950

630

5060
4910
1680
630
860

Total

5900 1880

380 2620

1410 950

13144
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Below,existing literatureon spawning behaviouor the fish described in detail in sectigh2.2Spawning and nursery areasd
observationn fish maturity stagefrom this present study, is summarizé€dommondab, solenetteand sand eel spawn in the
same area as the adult population occuthus no specific spawning area exists for these species. Therefore, it was likely that
these species would spawn in the NSa4 especially common dab and solenette were abundant inptiesentfish catches
Common sole has a known spawning area just soutiQifland along the coastline of the Wadden Sea, so this species was also
expected to spawn iNSI.1NSI.1 are#s of less importance as spawning area for cod, as more important spawning areas occur in
the deeper partof the North Sea.

In the presentfish surveys, very fewdividualswere physiologically ready to spawA total of two turbos (one male and one
female) and six common dab (one female and thmainingmales) caught in the spring survewere physiologically ready to
spawn.Common dab and solenetigsuallyspawn from April to June arfdom March to Julyrespectivelythus, May ¢ at which
point the spring survey was conductedshould be within the prime spawningeriod for both species Table6-1). The few
spawning individualsbservedndicat that NSI.1lhas limited function as spawning atea

Many of the common dab and solenetiedividualscaughtwere just on the edge of spawnimgthe spring surveyas the females
had visible egg cells in tlgonads,but the eggswere still small and scatteredror common dab, 73% of the individuals were
ripening, and for solenette the percentage of ripening individuals wefl Bdthe spring surveyFigure6-1). When actively
spawning, all egg celihould beenlarged (water filled) and the eggs protrude from the vent when qnesis put on thefish
abdomen.The genderratio for solerette was especially higfor femalesin the spring surveyfemales constitutingr2%. The
solenette can grovguite old (1416 years) and the females usually grow older than the m@esl & Mgller, 2019)Therefore,
the ratio of females is usually higher than males in the North Sea.

Table6-1. Spawning time and strategy famost abundantfish caught in the fish survey herand other relevant fish specieSource(Muus &
Nielsen, 2006)(Worsge, et al., 2002Warnar, et al., 2012JMunk, et al., 2019)(Mgller, et al., 2019)(Mgller, et al., 2019)

Common name Spawning time Spawning stategy
J F M A M J J A S O N D

Atlantic cod X X X X X Pelagic
Common dab X X X Pelagic
Common dragonet X X X X X Pelagic
Common sole X X X Pelagic
European plaice X X X X X Pelagic
Great sandeel X X X X X Benthic
Grey gurnard X X X X X Pelagic
Haddock X X X X Pelagic
Hooknose X X X X Benthic
Lesser sanael X X Benthic
Mediterranean .
scaldfish X X X X Pelagic
Small sanckeel X X Benthic
Solenette X X X X X Pelagic
Whiting X X X X X Pelagic
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Figure6-1. Maturity of the three most abundant species caught in spring and autumn supgeynmon dab, European plaicand solenette.
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When analysing the length of individuals in a fish populaiiois possible to find and track individuals of same length and, thus,
roughly the same age. Usually, when the dataset is large enough, each year class or cohort can be seen as peaks sf individ
when mapping them based on size (such d&igure7-1). The cohorts cathen be tracked year by year as they grow.

In this chapter, the length of the fish caught in the spring and autumn surveys were used to evall&iténas utilized as nursery
area for juvenile fishThe size distribution was analysed for the three most abundant fish spetiiesEuropean plaice, common
dab and solenettgfor both the spring and autumn survey.

71 Mage AaM! - &«! u>M

In the spring survew total of 2,349European plaiceshere caughthowever due to subsamplingngth measuremergwere only
conducted for 160Europearplaice. As the subsamples were based oepresentativesize range of the total batch of European
plaice, it isexpected that the size distribution would have been very similar if all European plaice had beeitszgde of the
European plaiceanged fromd4 cmto 43 cmin length Figure7-1). A total of 491Europearplaice were 15 cm or below, indicating
that they were juveniles from last year or the year before (ig2-yearold individuals).

Despite the very large quantity of European plaice caught in the spring survey, it was difficult to distinguish any iaperAo
peak is visible around 12 cm, whittay be 2yearold individual{Muus & Nielsen, 2006 here is a larger peak at-18 cm and
according to sizat-age literature, this cohort was approximatelyy8arolds. Two individuals of 40 cm or more were both
females, which was to be expectad the female European plaice are usually larger than the males.

In the autumn catches, a total of 6@&uropearplaice were caught, and they were all measured to dikerely eight individuals
were of 10 cm or belowFigure7-1). A cohort peak was observed around-16 cm of length, ad according to sizat-age
literature, this cohort was approximatelyy&arolds. The autumn survey was carried out in 2023, while the spring survey took
place in 2024. Therefore, the cohort of-18 cm in autumn is believed to be the same cohort 6fL8m the following spring, as
the fish grow slowly during winter compared to summer

The European plaice utilizes shallow, sheltered, and sandy areas as nursery areas afte(Rexlorg& Nasir, 1985andNSI.1
does not fit the profile for such a nursery ares the area is neither shallow nor shelterétbwever, juvenile plaice migrate into
deeper waters in winter, when temperatures drofyhen water temperatures increase over late spring and early summer, they
migrate back into shallower nursery areas.

7.2 >AppA. E! =

In the spring survey, the number of common dab amounted to 2243. Due to the large quantity, subsémaplegere
representative of the overall size range of common daetdve selectecbn some stationswhere the catches were especially large
(100+ fish). Therefore, a total of 1896 common dab were measiredsize range in the spring survey was between 6 cm and 32
cm in length¢ commondab of more than 30 cnis rarely seen(Figure7-1) (Carl & Munk, 2019)Relatively few juveniles (13
individuals of 7 cm or smaller) were observed\idl.1compared to the larger individuals. According to sir@ge literature these
individuals were 1 year, or younger. Dab settles aRQGndepth, but the range may be as large a§® m depth. So, a proper
nursery area may not be found for this speci@snsidering the above factors, it seems unlikely that NSI.1 area is important for
juvenile common dab.
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The size distribution of common dab shea substantially larger cohort from 14 cm to approximately 22 wimere the cohort

INJ Rdzl £ £ & A& NIBRdzOS Roullk of thelcatdhés probhidySepreseriBréer yéariSalsspstof b2tRigepear

old common dab. According to existing literature, growth slows down after 20 cm, and hereafter common dab only grow
approximately 12 cm pr. yea(ICES, 2018a; ICES, 2018b)

In autumn catches, a total of 1492 common dab was caught, and they were all measured Thesizize range of common dab
caught in the autumn survey was between 4 cm and 3@Figure7-1). Of these, 37 were 7 cm or lesseaning that they were
approximately 1 year or less. A larger cohort was observed from approximately 12 cm in length in the autumn survey. This
probably the same cohort observedthre followingspring from approximately 13 cm, as the common dab gnesvy slowly over
winter.

73 3A«M- Mpp M

A total of 1497 solenettes were caught in the spring catches, which were all measured to size. The size range was between 4
and 12,5 cn{Figure7-1). According to size at age literatusmlenettes grow approximately 4 cm within the first year and reach a
length of 7 cm after two year3his indicates that solenettes utilize the NSI.1 area both as juveniles of approximately dsyear
well as adults of approximately 13! years old. Accordirig literature, the juveniles do not have a nursery atbat is separatd

from where the adults occuinstead the juvenilesoexist alongside the adult individuals of solengi¢heeler, 1969)Therefore,

it can be concluded that solenettes utilize the NSI.1 area as a nursery area.

Although a relatively large number of solenettes were caught in the spring sutvsydifficult to distinguish actual peaks
cohorts. The species has a very limited size even as adults, and the size distribution of solenette seem more to deronstrate
normal distribution of sizes rather than individual cohoassible cohorts may cause the peaks at 8, 9, 10 and 1ltich
probablyindicate fish one year apart in age, as the fish grown approximately 1 cm pr. year.

In the autumn surveyl517solenetteswere caught,and all measured to size. The length of the solenettes ranged from 5.5 cm to
13 cm(Figure7-1). Again it is evident from the data collected here that all sizes of solenette are represented in the NSl Asarea.
the autumn in 2023 survey took place prior to the spring survey in 2024, it is likely that the peaks of solenette of 7d58ckn a
cm, respectively, in the autumn survey are the same cohorts that have grown into 8 and 9 in the spring survey.

54



Spring 202 Autumn 203

European plaice European plaice
200 120
100
150
= < 80
‘s 100 ‘s 60
2 2 40
50
| I p T
0 .|II IIII|||||.___ 0 -,II IIIIII'IIIII, —
0 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Length (cm) Length (cm)
Common dab Common dab
250 200
200 150
7 -
& 150 =z
‘s ‘s 100
Zo 100 ZO
0 _IIIIII IIIII_ 0 _-II-_--I II..,
5 10 15 20 25 30 0 5 10 15 20 25 30
Length (cm) Length (cm)
Solenette Solenette
250 300
200 250
- < 200
& 150 =
G ‘G 150
; 100 1
2 I I 2 100
< N W W N~ O OWm N NN [Ta] O ) ™~ 1 n o wn O n «— wn o wm
w o ~ %) o o oA w 0 ~ o0 o < o < o4 ~
- - ~— ~— ~— ~—
Length (cm) Length (cm)

Figure7-1The size distribution of the three most abundant fish species in the beam tramudlti net and trammel netcatches irautumn 2023
andspring2024 Please note the differences in abundances between graphs.
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The Shannon Wiener index was used to measure the diversity of fish species and the community strit$uibased on beam

trawl, multimesh gillnets and trammel nets. The index considers the number of species living in the area and how domactating e
species is. A low Shannon Wiener index indicates a low number of species and/or strong dominance of onespeeidewOn

the other hand, a high Shannon Wiener index indicates a high species richness with great evenness between species. The in
value @arely exceeds 4.

The Evenness index is an estimate of how even the individuals are distributed between species. The values may range betwee
and 1. If values are low (near 0), it indicates that one or few species dominate the community, and if values are highgnear
more even distribution of individuals between species occurs.

An evaluation of the fish species diversity and evenness is presented below based on the Shannon Wiener index and Evenr
index.

81 =M!pu pe! G«

The biodiversity of fish was divided into three categories as in Thor OWF and ENOE OWF with high biodiversity beinigs 11 spe
pr. station, medium biodiversity was 4L species pr. station and Idwodiversity was < 10 specid=or the spring surve this

study, the number of fish species caught per station with beam trawl varied fioero 14 species with an average 88 species
(Table8-1). Most stations had a medium score on biodiversity, while three stations had a high biodiversity and eight had a low
score(Figure8-1). No clear tendencies could be observed with regards to areas, sediment types or depths having high or lov
biodiversity scores.

For the autumn survey, the range was similar although with lower numbesto 12 species. However, the average number of
species per station was slightly lower for the autumn catches, with an average of 8.1 spbeigation with the highest number
of species observedasBT19 and the lowest number on BTERure8-2). Most stations (1&tationg had low biodiversity, while

8 had medium diversity and 1 had high biodiversity. No clear tendencies coalisbered however, most stations in the shallow
ECCs had low biodiversity.

56



400000E 450000€
= e

6200000N
T

N00000Z9

ENERGINET

Project areas

=)
O
O

Beam trawl fish,
biodiversity spring

— Low (<10 species)
Sediment types

Area NSI.1

Wind farm areas
Exgorl: Cable Corridors
(ECC)

High (>11 species)
Medium (10-11 species)

1a/1b - Silty sand
1b - Sand
1c - Clay

2a - Coarse sand, gravel
and pebbfgs <16 %m)

2b - Coarse sand, 1Lgravel
and pebbles with few largel
stones (>10 cm, 1-10%)

3 - Moderate ston
coverage (10-25%

SBHA
Project no.: 22003230 \ \ \ )
Date: 18-10-2024

EPSG:32632

I ——
400000E 45000

Figure8-1 The biodiversity(number of speciespn beam trawl stations in NSI.1 spring survey 2024.
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Figure8-2 The hodiversity (number of speciespn beam trawl stationan NSI.1 OWRutumn survey.

ShannorAWiener Index values generally vary between 1.5 and 4 in most ecological studies and the index is rarely greater than
In the present studythe Shannon Wiener index for the beam trawl sampled stattangedfrom 0.7 to 2.0in the spring survey,

with an average o1.4 within NSI.1 For the autumn survey, the index ranged frOré to 1.7 with an average o1.3, which was
slightly lower than in the spring{able8-1). The relatively low values indicatelow number of species caught dream trawl
stations, which may indicate an ecosystem in ecological instability or disturbance. However, it in this case this is the consequen
of a few species dominatg the catches (i.ecommon dab, European plaicsglenette). These species are well adapted to the
physical environment of the North Sea and the vast sandy arsiltyrsandbanks of the area.

The stations with high Shannon Wiener indaxied somewhat between spring and autunimautumn, stations with low Shannon
Wiener index were generally located in the central and northern part of the NSI.1 and ECC where the sediment types genera
were very similar (sand arsilty sand) Figure8-2). Stations with high to medium Shannon Wiener index were, on the other hand,
primarily located in the southern part of the NSI.1 where sediment types were more varied. However, in spring, thisnzettern
less pronouncedFigure8-1).

The Evenness index ranges betweeh &here numbers close to 1 indicate a high evenness and numbers close to 0 indicate that
some species dominate in abundance. For the present stiayEtenness index calculated fé8l.1in springranged between
0.14and 0.48with an average of 0.2@ able8-1). For the autumn surveyhe Evennessidex ranged from 0.17 to 0.92 with BT13

and BT21 markedly higher than the rest of the stations. The high Evenness index indicates evenness in abundance beéseen spe
and that most species were caught in relative comparable numbers. This was in feaséhén BT 13 in the autumn survey, merely

0,2 fish were caught pr. 1000%rand only two different species were caught here. For BT21 four different species were caught in
in relatively even abundances, but catches were very low with only 1 fish pr. 00benaverage Evenness indexthe autumn
catches was @2 which was similar to the index level for spring catches in beam t@avbn averagethe species caught in the
spring and autumn survey were equally distributed between species in the tweysuNo clear picture was found with regards

to high or low Evenness index on the various sediment types.
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