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1.1.1.1  This appendix of the Environmental Impact Assessment Report (EIAR) presents a detailed baseline
characterisation of the proposed Spiorad na Mara Offshore Wind Farm (hereafter referred to as
‘the Offshore Project’) with respect to Fish Ecology.

1.1.1.2 This appendix should be read in conjunction with Chapter 12: Fish Ecology, Volume 2a and the
project description provided in Chapter 3: Project Description, Volume 1a and the relevant parts
of the following chapters and appendices:

* Chapter 9: Physical and Coastal Processes, Volume 2a;

* Chapter 11: Benthic and Intertidal Ecology, Volume 2a;

* Chapter 20: Other Sea Users and Recreational, Volume 2a;

e Chapter 21: Commercial Fisheries, Volume 2a;

* Appendix 11.2: Benthic Habitat Assessment Survey Report, Volume 2¢;

* Appendix 12.2: Atlantic salmon Assessment Consultation, Volume 2c;

» Appendix 13.1: Digital Aerial Bird and Marine Megafauna Surveys, Volume 2c;
* Appendix 13.2: Passive Acoustic Monitoring Survey Report, Volume 2c;

* Appendix 13.3: Underwater Noise Modelling Assessment, Volume 2c.

1211 Spiorad na Mara Limited (hereafter referred to
Project. The Project is an offshore wind farm (OWF) that will consist of up to 60 fixed-bottom wind
turbine generators (WTGs).

1.2.1.2 The Project will include both offshore and onshore infrastructure. This EIAR supports the
application for the offshore components of the Project as outlined in Chapter 1: Introduction,
Volume 1a. The offshore components of the Project (the Offshore Project) includes all
infrastructure and activities located seaward of Mean High Water Springs (MHWS) within the Array
Area and Offshore Cable Area of Search (OCAS) (Figure 1.2: Offshore Project Location, Volume
1b). Further detailed information is provided in Chapter 3, Volume 1a.

1.2.1.3 The Offshore Project is situated off the northwest coast of Isle of Lewis/Eilean Leodhais and the
Array Area is located approximately 5-13 km offshore and is approximately 161 km? in size. It will
comprise WTGs, foundations, Offshore Cables, Offshore Substation Platform (OSP) (if required),
and Landfall. The Array Area combined with the OCAS is defined as the Offshore Project Boundary.
The water depths across the Turbine Area range from 37-67 m with the southwest corner of the
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Array Area reaching 72 m. The proposed WTGs and fixed foundations will be located within a

Turbine Area of approximately 140 km?, within the Array Area.

1.3.1.1 This appendix defines the Study Areas (see Section 2) and methodology used (see Section 3) to
describe the Fish Ecology baseline conditions within the spatial scope of the fish ecology
assessment (see Section 4). A summary of the baseline environment presented in this appendix and
identification of Important Ecological Features (IEFs) are presented in Section 12.6 of Chapter 12,

Volume 2a.

1.3.1.2 The appendix is supported by the following figures:

Plate 2-1 Fish Ecology Study Area — comprising the Marine Fish Study Area, Diadromous Fish
Study Area and Basking Sharks and Ocean Sunfish Study Area;

Plate 4-1 Pelagic fish spawning and nursery grounds: Atlantic mackerel, blue whiting, Atlantic
herring, European sprat;

Plate 4-2 Distribution of preferred Atlantic herring spawning habitat across the Marine Fish
Study Area based on site-specific survey data and modelling undertaken using the Reach et al.
(2013) method;

Plate 4-3 Demersal fish spawning and nursery grounds: Whiting Atlantic Cod, European Hake,
Ling, Plaice, Sandeel, Anglerfish, Haddock, Lemon Sole, Norway Pout and Saithe;

Plate 4-4 Lesser sandeel probability of occurrence and predicted density according to
modelling by Langton et al. (2021);

Plate 4-5 Potential sandeel habitat across the Marine Fish Study Area based on site-specific
survey data and modelling undertaken using the Latto et al. (2013) method;

Plate 4-6 Elasmobranch nursery and spawning areas: common skate, spotted ray, spurdog,
thornback ray and tope shark;

Plate 4-7 Special areas of conservation designated for diadromous fish within the Diadromous
Fish Study Area;

Plate 4-8 Map showing the two migration routes that post-smolts may take after leaving
detection Zone 2 in Loch Roag (Figure 6, Annex 12.1.3, Volume 2c);

Plate 4-9 Locations of first (top) and last (bottom) detections within the Array Area of the 15
post-smolts that entered the Array Area (Figure 9, Annex 12.1.3, Volume 2c);

Plate 4-10 Map from Rodger et al. 2024 illustrating the estimated migratory pathways of
Atlantic salmon post-smolts as they migrate from their natal rivers. The pathways of post-
smolts from each region are represented by a unique colour, and each line represents a
simplified representation of individual post-smolt pathways;

Plate 4-11 Reconstructed migration routes of 87 adult European eels. Dashed lines show the
most direct routes between recorded locations.
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The spatial scope of the fish ecology assessment is defined as the Offshore Project Boundary
together with the area that may experience impacts from the Project known as the Zone of
Influence (Zol). Based on guidance from the Scottish Ministers and NatureScot received as part of
the Scoping Opinion, the initial fish study area defined at scoping has been extended to account
for modelled impacts from suspended sediment concentration changes and underwater noise. Of
these, underwater noise - modelled based on noise and vibration from impact piling required for
turbine installation - was predicted to have the wider spatial extent. Accordingly, the Marine Fish
Study Area has been defined using the extent of underwater noise propagation from impact piling
(detail provided Section 2.2). Additionally, it was advised by NatureScot as part of the Scoping
Opinion that a separate migratory (diadromous) fish study area be included in the EIAR (detail
provided in Section 2.3).

Ocean sunfish Mola mola and basking sharks Cetorhinus maximus, which were originally included
in the Marine Mammal and Other Megafauna chapter at scoping, are now incorporated within the
fish ecology chapter. As a result, a third study area is included here, reflecting the area originally
defined at scoping for these species. All study areas are shown on Plate 2-1. Collectively these
study areas are referred to as the Fish Ecology Study Area.

The Marine Fish Study Area is determined by the extent of modelled impacts from suspended
sediment mobilisation and underwater noise. A review of sediment and noise modelling indicates
that noise impacts extend further than sediment mobilisation, making noise propagation the
greatest Zol. This study area applies to all marine fish species, excluding diadromous species,
basking sharks, and ocean sunfish.

For the purposes of defining the Marine Fish Study Area, noise modelling based on impact piling
applied an unmitigated, single-st r i ke sound pressure | evel of

15

United States National Marine Fisheries Servicee The 150 dB re 1 pPa (RMS)

adopted as the Marine Fish Ecology Study Area, as shown in Plate 2-1. This threshold was selected
as the only available criterion that defines a specific spatial extent of behavioural disturbance with
measurable distances from the sound source. Other behavioural criteria rely on subjective distance
classifications (e.g., near, intermediate, far), which, while suitable for assessing behavioural effects
(Popper et al, 2014), lack precise numerical definitions and cannot be readily used to establish
distinct search areas. This threshold is for onset of potential effects and is not necessarily an
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‘“adver se ef fAdditiorally,titis coastdéren la donservative estimate of the sound
pressure level required to provoke a behavioural response in many species (Popper et al, 2014).

To support the assessment, fisheries data from the International Council for the Exploration of the
Sea (ICES) has been used. ICES records fisheries data within statistical rectangles (ICES rectangles),
which have been identified based on their intersection with the defined Marine Fish Study Area.
The specific ICES rectangles relevant to this assessment are ICES 47E2, 47E3, 47E4, 46E1, 46E2,
46E3, 46E4, 45E1, 45E2, 45E3 and 44E2 and are shown on Plate 2-1.

A wider regional context has been considered for diadromous fish species. Given the extensive
open ocean and near shore migrations undertaken by these species, there is the potential for
activities associated with the Offshore Project to cause potential significant effects to stocks within
natal waters at a substantial distance from the Offshore Project.

On this basis, the Diadromous Fish Study Area has been defined as encompassing coastal and
offshore waters extending along the west coast of Scotland/Alba, from the southern extent of the
Outer Hebrides/Na h-Eileanan Siar to the mainland coast., as shown in Plate 2-1. This area is
informed by published literature on the known or likely migratory pathways of the species relevant
to the assessment. Due to the limited availability of detailed empirical data on migration routes
and spatial ranges for some diadromous species, the defined area is relatively large, potentially
exceeding the area of direct relevance. This precautionary approach has been adopted to ensure a
robust and comprehensive assessment. Where species-specific data are available, a more refined
analysis of potential interactions with the Offshore Project is presented in subsequent sections of
this appendix (Section 4.4).

Ocean sunfish and basking sharks are highly mobile species with seasonal presence in the region.
To account for the highly mobile nature of these species, the Basking Shark and Ocean Sunfish
Study Area is defined as a 100 km around the Offshore Project Boundary in alignment with the
Scoping Report (Spiorad na Mara Limited, 2023). This Study Area is shown in Plate 2-1.
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Plate 2-1 Fish Ecology Study Area —comprising the Marine Fish Study Area, Diadromous Fish Study Area and Basking Sharks and Ocean Sunfish Study Area.
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Information on fish ecology within the Fish Ecology Study Area was gathered through a

comprehensive desktop review of existing studies and datasets. Table 3-1 summarises the key

datasets and guidance literature (e.g., government reports). It does not provide an exhaustive list

of all literature reviewed and rather focuses on primary data sources.

3.1.1.2

* Pelagic fish species;

* Demersal fish species;

* Elasmobranchs species;

» Diadromous fish species.

3.1.13

For the purpose of assessment, fish have been categorised into the following ecological groups:

Red listed, rare and/or legally protected marine species that were identified have been addressed

in their respective ecological group as defined above.

Table 3-1: Summary of key publicly available datasets used to inform the Fish Ecology Baseline

Source Spatial Year Summary

Coverage of

Study Area
Distribution of Full coverage of | 2012 Distribution of potential nursery and spawning
spawning and nursery the Marine Fish | (inclusive | grounds for several key fish species in UK waters.
grounds defined by Study Area of Coull et
Coull et al. (1998) and al
Ellis et al. (2012) (1998)

data)

Updating Fisheries Full coverage of | 2014 Di stributi on odfkeycsmemesialt
Sensitivity Maps in the Marine Fish species based on evidence of aggregations of 0
British Waters (Aires et | Study Area group fish (fish within their first year of life)
al, 2014) and/or larvae.
ScotMER: Developing Full coverage of | 2022 Distribution of Essential Fish Habitat (EFH) (those
essential fish habitat the Marine Fish waters and substrate necessary for spawning,
maps (Franco et al, Study Area breeding, feeding, or growth) of key fish species
2022) in Scottish waters.
Sandeel models Partial coverage | 2021 Species distribution models developed to predict

(Langton et al. 2021)

of the Marine
Fish Study Area

the occurrence and density of these species in
parts of the CelticSea. Thi s ‘ hurd]l
considers a number of factors including sediment
silt and sand component percentage, seabed
slope, and a depth range of 30-50 m as
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Source Spatial Year Summary
Coverage of
Study Area
predictors of sandeel presence and density.
Scottish Sea Fisheries Full coverage of | 2019-2023 | Detailed information on landings (tonnage and
Statistics 2023 Landings | the Marine Fish value) of fish species by ICES rectangle.
Data (Scottish Study Area
Government, 2023)
International Bottom Full coverage of | 2020-2024 | The International Bottom Trawl Survey Working
Trawl Survey (ICES, the Marine Fish Group (IBTSWG) fishery-independent
2024b) Study Area multispecies bottom-trawl surveys by ICES
rectangle.
Eggs and Larvae Full coverage of | 2020-2024 | The IBTSWG fishery-independent multispecies
Database (ICES, 2024d) | the Marine Fish egg and larvae surveys by ICES rectangle. While
Study Area no ICES Larvae Working Group or survey
campaign currently focuses explicitly on the
waters west of Scotland/Alba, around the Isle of
Lewis/Eilean Leodhais, historical surveys have
covered this region and have been considered.
Oyster Wave Array Partial coverage | 2012 Report identifies a fish and shellfish baseline and
Environmental of the Fish includes primary data (vantage point surveys) for
Statement (Royal Ecology Study basking shark.
Haskoning, 2012) Area
Scottish Marine and Full coverage of | 2010 This report outlines major migration routes and
Freshwater Science the behaviours of Atlantic salmon Salmo salar, brown
Volume 1 no. 14. Marine | Diadromous trout Salmo trutta, and European eel Anguilla
Directorate Science Fish Study Area anguilla in and around the Diadromous Fish
Study Area
Rod fishery statistics - Partial coverage | Salmon: Reported rod catches of salmon and sea trout
reported catch by Stock | of the 2011 to provided by Stock Assessment Area and month.
Assessment Area Diadromous 2023 Sea
(Dataset) (Marine Fish Study Area | trout:
Scotland, 2024) 2017-2023
Stock estimates of Partial coverage | 2020-2024 | Reported stock estimates of salmon and sea trout
salmonid populations of the provided by Stock Assessment Area.
(Dataset) (Marine Diadromous
Scotland, 2023) Fish Study Area
Fish tagging and Full coverage of | 2010-2018 | Research on the migratory patterns of salmonids

genetic studies and
reviews on migratory
fish published by
Marine Scotland
(Malcolm et al., 2010;
Godfrey et al., 2014;
Cauwelier et al.,, 2015;

the
Diadromous
Fish Study Area.

and European eels within Scottish waters.
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Source

Spatial
Coverage of
Study Area

Year

Summary

Downie et al., 2018; and
Armstrong et al.,, 2018)

3.2.1.1

Spiorad na Mara EIAR Appendix 12.1: Fish Ecology Baseline, Volume 2c

Several surveys were conducted to support the baseline characterisation of fish ecology in the
Offshore Project Boundary. These included the collection of environmental DNA (eDNA), a juvenile
salmonid acoustic fish tracking study, drop-down camera (DCC) surveys, and baited remote
underwater video (BRUV) sampling. Additionally, data from surveys carried out for benthic ecology

and marine mammal baselines were used to inform the fish ecology baseline. This included seabed

habitat characterisation to inform benthic ecology, such as particle size distribution data from grab
samples. Particle size distribution data helped assess the presence of suitable habitat for key fish
species. Digital Aerial Surveys (DAS) and Passive Acoustic Monitoring (PAM), conducted primarily
for birds and marine mammals, also recorded incidental detections of fish or fish-related activity. A

summary the site-specific surveys that have been used to inform the fish ecology baseline are

outlined in Table 3-2.

February 2026

Page 3-8




Table 3-2: Summary of surveys undertaken to inform the fish ecology baseline characterisation.

Survey type Survey date | Scope of survey Coverage of study area Location of report
eDNA' 1727 Collection of water eDNA samples from 3 water A total of 30 samples collected from 3 depths Refer to Annex
October depths: surface, middle, and bottom. Samples (surface, middle, and bottom) at 10 sampling 12.1.2: eDNA
2023 were analysed for marine fish (excluding sharks stations, and sediment samples from 5 stations | Report, Volume 2c
and rays). within the Offshore Project Boundary. Positioned | for further details.
specifically to target potential sensitive habitats.
Juvenile 20 April-6 Acoustic tracking of 100 juvenile salmon caught, A total of 20 receiver stations within the Array Refer to Annex
salmonid September | tagged and released at the lower River Grimersta | Area and 13 within the Loch Roag/Loch Rog 12.1.3: Fish
acoustic fish 2024 to investigate the travel paths of out-migrating located from the release site to the seaward Tracking Study
tracking study salmon post-smolts through East Loch Roag and limit of East Loch Roag/Loch Rog. (Atlantic Salmon
within the Array Area. Fish Tagging
Survey), Volume 2c
for further details.
BRUV? 1727 BRUV surveys undertaken to provide information | A total of 7 BRUV deployments positioned Refer to Appendix
October on the marine fauna using the Offshore Project across the Offshore Project Boundary, with 1 11.2, Volume 2c for
2023 Boundary. hour of film analysed per deployment. further details.
Digital Aerial 26 March Aerial surveys flown at 2.2 km spaced flight lines | A total of 24 aerial surveys flown across the Refer to Appendix
Surveys 2022-3 to visually detect birds and marine megafauna. Array Area and a 10 km buffer (DAS Survey 13.1, Volume 2c for
March 2024 Area). further details.

1 eDNA sampling involves collecting water samples containing environmental DNA shed by organisms, such as scales, mucus, or waste, to detect the presence of fish and other aquatic

species.

2 Baited underwater video surveys are a marine research technique where bait is used to attract aquatic species to a stationary underwater camera, allowing for non-invasive observation and
assessment of fish abundance, diversity, and behaviour.
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Survey type Survey date | Scope of survey Coverage of study area Location of report
Passive Acoustic | 11 January | PAM moorings were deployed within the Array A total of 1 (Deployment 1) to 2 (Deployments 2 | Refer Appendix
Monitoring 2024-9 Area. Using the integrated hydrophone of the & 3) static PAM moorings were deployed within | 13.2, Volume 2c for

February acoustic release system of the PAM moorings, the Array Area. further details.

2025 monitoring for incidental fish tag signals was

undertaken throughout the deployment period.

Grab samples 1727 Co-located DDC and grab surveys for 55 DDC stations were sampled (550 still images | Refer to Appendix
and Drop-Down | October macrobenthic, sediment particle size distribution | and 70 videos), and 11 grab samples were 11.2, Volume 2c for
Cameran 2023 (PSD) and chemical contaminant analysis. collected across the Offshore Project Boundary | further details.
surveys and analysed for particle size distribution.
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Pelagic species are found predominantly in the mid and upper water layers of the water column,
with their movement, distribution and spawning heavily influenced by hydrographic factors such as
ocean currents. They are typically pelagic spawners with eggs released and fertilised within the
water column, and are subsequently dispersed by ocean currents, although certain species such as
Atlantic herring Clupea harengus are demersal spawners reliant on specific substratum for egg
laying (ICES, 2005). Pelagic species are typically mobile when tracking food and can make extensive
seasonal migrations, resulting in a highly variable distribution through time. Demersal spawning
behaviour increases sensitivity to pressures such as seabed disturbance, as the suspension and
subsequent resettlement of sediments can result in the smothering of eggs deposited on or near
the seabed. As such, greater consideration is given to Atlantic herring in subsequent sections, as it
is a key commercially and ecologically important pelagic species identified within the Marine Fish
Study Area that exhibits this spawning behaviour.

Some species of ecological or commercial importance, identified from baseline searches and/or
field surveys conducted in support of the Offshore Project within the Marine Fish Study Area, along
with their conservation status, are shown in Table 4-1. A full list of all pelagic species detected,
along with the source of their identification (i.e., database records and/or field surveys), is provided
in Annex 12.1.1: Species List, Volume 2c. Some of these species have nursery and spawning
grounds within the Marine Fish Study Area (Coull et al,, 1998; Ellis et al, 2012) and are discussed in
Section 4.1.2.
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Table 4-1: Pelagic species of ecological or commercial importance identified from baseline searches and/or field surveys within the Marine Fish

Study Area, along with their IUCN red list category and conservation status in Scotland.

Common Name

Species Name

IUCN Category

Conservation Status

Atlantic bluefin tuna* Thunnus thynnus LC NERC, OSPAR, Bio List
Atlantic herring* Clupea harengus LC NERC, PMF, Bio List
Atlantic mackerel* Scomber scombrus LC NERC, PMF, Bio List
Blue whiting Micromesistius poutassou LC NERC, PMF, Bio List
Horse mackerel* Trachurus trachurus LC NERC, PMF

European pilchard* Sardina pilchardus NT -

European sprat* Sprattus sprattus LC -

Ocean sunfish* Mola mola DD -

IUCN Red List Category (IUCN,2024): NT — near threatened; LC — least concern; DD — data deficient
Conservation Status: NERC — species of principal importance in England (Defra, 2022), OSPAR — OSPAR
list of threatened and declining species & habitats (OSPAR, 2024); PMF — Scottish priority marine features

(NatureScot, 2020a); Bio List — Scottish Biodiversity List (NatureScot, 2020b).

Detection Status: Species marked with an asterisk (*) were detected during site-specific surveys
conducted in support of the Offshore Project. Species without an asterisk were identified only through

desktop review and/or database searches.

4.1.2.1

Potential spawning and nursery grounds were identified within the Marine Fish Study Area for the

following pelagic species: Atlantic herring, Atlantic mackerel Scomber scombrus, Blue whiting

Micromesistius poutassou and European sprat Sprattus sprattus (Coull et al, 1998; Ellis et al, 2012).

Location of these nursery grounds in relation to the Offshore Project is provided in Table 4-2 and

shown on Plate 4-1. The main spawning periods for these species are identified in Table 4-3.

Table 4-2: Spatial extent of pelagic fish nursery and spawning grounds identified across the Marine Fish Study Area, Offshore Cable Area of Search
and the Array Area (Coull et al., 1998; Ellis et al., 2012).

Spatial extent within:
Species Marine Fish Study Area Offshore Cable Area of Search | Array Area

Spawning Nursery Spawning Nursery Spawning | Nursery
Atlantic herring (partial) (partial)
Atlantic mackerel (partial) (partial) - -
Blue whiting (partial) - -
European sprat (partial) - - -
Key: present; —absent; (partial) indicates that the nursery or spawning ground only partially overlaps with
the specified area.
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Table 4-3: Main periods of spawning activity for key pelagic species found within the Marine Fish Study Area. Light blue indicates spawning period,
and dark blue indicates peak spawning period (Ellis et al., 2012).

Species Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Atlantic herring*
Atlantic mackerel
Blue whiting
European sprat
*West of Scotland/Alba (WoS) populations
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Plate 4-1 Pelagic fish nursery and spawning areas: Atlantic mackerel, Blue whiting, Atlantic herring, European sprat.
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Atlantic herring are a widespread and abundant pelagic species with commercial and ecological
importance. Atlantic herring, including their eggs and larvae acts as an important prey species for a
number of fish, bird and marine mammal species (Rankine and Morrison, 1989). Atlantic herring
are grouped into different management stocks, each with different spawning periods, and
spawning and nursery grounds (ICES, 2015). Of relevance to the Marine Fish Study Area, is the
West of Scotland/Alba (WoS) populations, which comprises 2 groups - one spawning during spring
(February until April) and the other during autumn (late August until October). Fisheries have
historically targeted both groups, and their relative contribution is believed to have varied over
time (ICES, 2024b), although currently the stock is primarily considered an autumn-spawning stock
(ICES, 2024b; Frost and Diele, 2022). It is acknowledged however that in spring 2018 and 2019, for
the first time in over 50 years, large shoals of spring-spawning WoS Atlantic herring were observed
on known former spawning grounds (Frost and Diele, 2022).

Overfishing in the latter part of the 20th century led to the collapse of WoS Atlantic herring stocks
and although the stock has since recovered, active management is required to prevent recurrence.
The Herring Assessment Working Group was developed, which annually elevates the state of
Atlantic herring stocks and provides advice for annual quotas to ensure sustainable harvesting.
Assessment by ICES in 2023 of the WoS stock suggests recruitment remains very low relative to
long term trends, despite some overall improvement since 2019 (ICES, 2024b).

Spawning ecology

Atlantic herring form dense shoals that migrate between feeding areas in open water,
overwintering grounds in coastal areas and discrete spawning grounds. Whilst Atlantic herring are
a pelagic species during their adult life stage, spawning behaviour is demersal and relies on the
availability of suitable seabed habitat on which to deposit eggs.

Historically, the spring-spawning WoS Atlantic herring spawned in the Minch/Mhaoil (the strait
separating the Isle of Lewis/Eilean Leodhais from the Scottish mainland), on known spawning
grounds in the sea lochs from Cape Wrath/Am Parbh, in the north, to Wester Ross/Ros an lar, in
the south. Autumn-spawning WoS Atlantic herring are thought to spawn off Cape Wrath/Am
Parbh, which is located approximately 90 km to the north-northeast of the Offshore Project
Boundary, however the specific locations of spawning grounds are mostly unknown (Rankine,
1986).

Atlantic herring deposit eggs on discrete spawning beds that are located in high energy and/or
structurally complex environments (Frost and Diele, 2022). Spawning beds are typically
characterised by coarse sands, gravels and/or small rocks (ICES, 2015), with seabed composition
typically ranging from sandy gravel to gravelly sand (Reach et al, 2013). Spring-spawning WoS
Atlantic herring spawning grounds were also often recorded over or near maerl (Morrison et al.
1991; Neervoort, 2013). Aquaria experiment of Atlantic herring has further demonstrated that,
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when given the choice of different spawning substrata, Atlantic herring preferentially choose
complex spawning substrates (Blaxter and Holliday, 1958). Habitat suitability is also determined by
a number of additional environmental factors, including seabed flow rate and sediment
oxygenation and, thus, suitable seabed habitat alone is often not enough to allow for a viable
population of Atlantic herringi n a gi ven | o etat 2003p (O’ Sul |l i van

4.1.2.7 Once deposited, Atlantic herring eggs take approximately 2-3 weeks to hatch, after which the
larvae drift as plankton, typically towards key coastal nursery habitats.

Spawning across the Marine Fish Study Area

4.1.2.8 Historical sensitivity maps produced by Coull et al. (1998) indicate that potentially suitable
spawning habitat exists across much of the Marine Fish Study Area, including across both the Array
Area and OCAS (Plate 4-1). More recently, sensitivity mapping undertaken by Aires et al. (2014)
suggests a high probability of larvae aggregations of Atlantic herring across the Marine Fish Study
Area, with the highest probability concentrated along the coastal extent of the Offshore Project
Boundary, and to the north around the northern point of the Isle of Lewis/Eilean Leodhats.

4.1.2.9 Analysis of particle size distribution data can further assist in the identification of potentially
suitable Atlantic herring spawning habitat. Reach et al. (2013) classified Atlantic herring spawning
habitatinto4cat egori es, ranging from ‘Prime’ to ‘Unsu
preferences (low % of mud and high % of gravel) (Maravelias et al, 2000; ICES, 2015) using the Folk
(1954) sediment classification triangle (Table 4-4).

Table 4-4: Atlantic herring preferred spawning habitat classifications derived from Reach et al. (2013).

Sediment type (% contribution) Habitat sediment preference
<5% mud, >50% gravel Prime

<5% mud, >25% gravel Sub-prime

<5% mud, >10% gravel Suitable

>5% mud, <10% gravel Unsuitable

4.1.2.10 Habitat mapping across the Offshore Project Boundary indicates that approximately 95% of the
seabed is characterised by hard substrate, with only 5% classified as sedimentary (Appendix 11.2,
Volume 2c). Consequently, only 11 of the planned 38 sampling stations across the Offshore
Project Boundary were suitable for grab sampling and subsequent particle size analysis. Habitat
suitability classifications for Atlantic herring spawning, based on site-specific data, showed that the
majority of the Offshore Project Boundary has unsuitable sediment for Atlantic herring spawning,
with only a small patch of suitable habitat identified in the southern section of the Array Area
(Plate 4-2). Maerl beds were not observed within the Offshore Project Boundary during survey,
however these habitats have historically been recorded to the southwest of the Offshore Project
Boundary adjacent the mouth of the Western Loch Roag/Loch Rog (Chapter 11, Volume 2a).
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Larval Atlantic herring abundance can also be used to assess whether potential spawning grounds
are currently active. The presence of | arvae
that can help determine the location and intensity of spawning activity (ICES, 2024d). While no ICES
Larvae Working Group or survey campaign currently focuses explicitly on the waters west of
Scotland/Alba, around the Isle of Lewis/Eilean Leodhais, historical surveys have covered this region.
In particular, survey efforts during the 1970s and 1980s, as part of the International Atlantic herring
Larvae Surveys (IHLS), recorded Atlantic herring larvae west of Scotland/Alba, suggesting spawning
activity in the area at that time (e.g., McKay, 1980). In contrast, more recent surveys have been
limited. Between 2020 and 2024, a total of 39 egg and larvae hauls were undertaken across the
Marine Fish Study Area. Of these, 24 hauls coincided with the spawning period for the spring-
spawning stock (February—April), while none coincided with the spawning period for the autumn-
spawning stock (late August—October). No Atlantic herring eggs or larvae were explicitly recorded
in any of the 39 hauls (ICES, 2024d).

Modelling was undertaken using the methodology described in Reach et al. (2013), incorporating
the following datasets; spawning ground data (e.g., Coull et al, 1998), British Geological Survey
(BGS) sediment data (BGS, 2011), IHLS data (ICES, 2024d), and available fishing data. The results are
presented alongside site-specific survey data in Plate 4-2. The combined data indicate that the
Offshore Project Boundary is generally of medium suitability for Atlantic herring spawning, though
suitability decreases to low within the inshore portion of the OCAS.

Overall, and considering both site-specific survey data and modelled data, Atlantic herring
spawning is likely to occur in some parts of the Offshore Project Boundary and across the broader
Marine Fish Study Area. The highest probability of spawning within the Offshore Project Boundary
is in its southern region. Due to the predominance of hard substrate across much of the remaining
Offshore Project Boundary and the absence of maerl beds, large-scale Atlantic herring spawning is
unlikely outside the identified area. However, small, scattered patches of suitable seabed habitat
may exist, providing isolated areas of potential spawning habitat.
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Plate 4-2 Distribution of preferred Atlantic herring spawning habitat across the Marine Fish Study Area based on site-specific survey data and modelling undertaken using the Reach et al. (2013) method.
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Ocean sunfish are the largest bony fish in the world and globally distributed throughout temperate
and tropical seas. Ocean sunfish are classified as vulnerable on the IUCN red list and have a
decreasing population trend (IUCN, 2024). Ocean sunfish are vulnerable to entanglement and
vessel strikes but are not protected under UK or EU legislation.

The species has been recorded in low numbers off Scottish and Irish coasts, the south and west
coasts of England, and into the Baltic Sea (Bleach, 2002; Hinrichsen et al, 2022). While their
frequency in northern climates appears to be increasing, they are not frequent visitors to UK waters
and occur seasonally in low numbers, due to winter temperatures falling below their thermal
tolerance (Rogan and Mackey, 2007). Range expansion of ocean sunfish has been suggested due
to an increase in sightings in Irish waters (Lyashevska et al,, 2022). The latest population estimate
for the North Atlantic is 18,000 individuals (Potter et al., 2011). Aerial surveys in the Irish Sea,
conducted across an area of 11,951 km between 2003-2004, detected 68 individuals (Houghton et
al., 2006). Abundance of ocean sunfish in this region may therefore be higher than previous studies

have concluded. Density was | ower in the north Ilrish

the Bristol Channel, and this trend is likely to extend northward into Scottish waters.

Site-specific DAS for the Offshore Project recorded 2 ocean sunfish, 1in September 2022 and 1 in
August 2023. Abundance for these months were estimated at 9 (95% Cl=1-34), with a density of
0.01 animals/km?. In September 2022, the individual was recorded in the southwest of the DAS
Survey Area, adjacent Loch Roag, and in August 2023 the species was detected in the north of the
DAS Survey Area. Both recordings were not within the Array Area (Appendix 13.1, Volume 2c). In
addition, Ocean sunfish eggs and larvae were recorded in 24 of the 39 egg and larvae hauls
undertaken across the Marine Fish Study Area between 2020-2024 (ICES, 2024d).

Atlantic bluefin tuna Thunnus thynnus are large, highly migratory fish which range throughout the
Atlantic Ocean and are being increasingly observed within northeast Atlantic (Horton et al,, 2025).
Atlantic bluefin tuna is an important species for commercial fisheries, and stocks have previously
experienced over-exploitation. Atlantic bluefin tuna forage in the Northeast Atlantic between the
months of August and December, where they feed at the surface (Atlantic bluefin tuna follow a diel
diving pattern, where vertical migrations follow the movements of prey species). They have
previously been a regular occurrence along the coasts of western Ireland, however in 2005 became
regionally scarce. In recent years, Atlantic bluefin tuna have reappeared in UK and Irish coastal and
offshore waters, with Japanese longline fleets working in the northeast Atlantic also indicating
increased catches of the species (Horton et al, 2020).
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Site-specific DAS for the Offshore Project recorded 1 single Atlantic bluefin tuna in November
2023. This provided an abundance estimate of 9 (95% Cl=1-26), and a density estimate of 0.01
animals/km?. The single recording of Atlantic bluefin tuna was in the east of the DAS Survey Area,
outside of the Array Area (Appendix 13.1, Volume 2c).

Demersal species live on or near the seabed, and whilst the egg and larval stages are often subject
to passive dispersal (advection), distribution of juvenile and adult life stages are principally
determined by hydrography and sediment type (abiotic factors). However, biotic factors such as
competition and predator-prey interactions may also influence abundance and distribution (Drazen
and Haedrich, 2012). This group includes several important commercial species such as Atlantic
cod Gadus morhua, haddock Melanogrammus aeglefinus, lemon sole Microstomus kitt and plaice
Pleuronectes platessa. Epibenthic species include important keystone species such as sandeels
Ammodytes spp.

Species afforded protection in Scotland/Alba, identified from baseline searches and/or field surveys
conducted in support of the Offshore Project within the Marine Fish Study Area, along with their
conservation status, are shown in Table 4-5. A full list of all demersal species detected, along with
the source of their identification (i.e., database records and/or field surveys), is provided in Annex
12.1.1, Volume 2c. Some of these species have nursery and spawning grounds within the Marine
Fish Study Area (Coull et al,, 1998; Ellis et al., 2012) and are discussed in Section 4.2.2.

Spiorad na Mara EIAR Appendix 12.1: Fish Ecology Baseline, Volume 2c Page 4-20

February 2026



Spiorad
(ngMara

Table 4-5: Demersal fish species afforded protection in Scotland identified from baseline searches and/or field surveys within the Marine Fish Study
Area, along with their IUCN red list category and conservation status in Scotland .

Common Name Species Name IUCN Category Conservation Status
Anglerfish (Sea Lophius budegassa LC NERC, PMF, Bio List
monkfish)

Atlantic cod* Gadus morhua VU NERC, OSPAR, PMF, Bio List
Atlantic halibut Hippoglossus hippoglossus | VU NERC, PMF, Bio List

Black scabbard fish Aphanopus carbo LC NERC, PMF, Bio List

Blue ling Molva dypterygia VU NERC, PMF, Bio List
Common sole* Solea solea LC NERC, Bio List

European hake Merluccius merluccius LC NERC, Bio List

European plaice* Pleuronectes platessa LC NERC, Bio List

Ling* Molva molva LC NERC, PMF, Bio List
Norway pout* Trisopterus esmarkii LC PMF, Bio List

Roundnose grenadier Coryphaenoides rupestris CR NERC, PMF, Bio List

Saithe* Pollachius virens LC PMF

Whiting* Merlangius merlangus LC NERC, PMF, Bio List

IUCN Red List Category (IUCN,2024): CR —critically endangered; EN — endangered; VU — vulnerable; NT
— near threatened; LC — least concern; DD — data deficient.

Conservation Status: NERC — species of principal importance in England (Defra, 2022), OSPAR — OSPAR
list of threatened and declining species & habitats (OSPAR, 2024); PMF — Scottish priority marine features
(NatureScot, 2020a); Bio List — Scottish Biodiversity List (NatureScot, 2020b).

Detection Status: Species marked with an asterisk (*) were detected during site-specific surveys
conducted in support of the Offshore Project. Species without an asterisk were identified only through
desktop review and/or database searches.

4.22.1 Potential spawning and nursery grounds were identified within the Marine Fish Study Area for the
following demersal species: Anglerfish Lophius budegassa, Atlantic cod, European hake Merluccius
merluccius, European plaice, haddock, lemon sole, ling Molva molva, Norway pout Trisopterus
esmarkii, saithe Pollachius virens, sandeels, and whiting Merlangius merlangus (Coull et al., 1998;
Ellis et al, 2012). Location of these nursery grounds in relation to the Offshore Project is provided
in Table 4-6 and shown on Plate 4-3. The main spawning periods for these species are identified
in Table 4-7.
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Table 4-6: Spatial extent of demersal fish nursery and spawning grounds identified across the Marine Fish Study Area, Offshore Cable Area of
Search and the Array Area (Coull et al., 1998; Ellis et al., 2012).

Spatial extent within:

Species Marine Fish Study Area Offshore Cable Area of Search | Array Area
Spawning Nursery Spawning Nursery Spawning | Nursery

Anglerfish - - -

Atlantic cod (partial) (partial)

European hake (partial) (partial) - -

European plaice (partial) (partial) - - - -

Haddock (partial) (partial) - -

Lemon sole (partial) (partial)

Ling - (partial) - -

Norway pout (partial) (partial)

Saithe (partial) (partial) - - - -

Sandeel - (partial) - - - -

Whiting (partial) (partial) - -

Key: present; —absent; (partial) indicates that the nursery or spawning ground only partially overlaps

with the specified area.
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Table 4-7: Main periods of spawning activity for key demersal fish species in the Marine Fish Study Area. Light blue indicates spawning period, and
dark blue indicates peak spawning period (Coull et al., 1998; Ellis et al., 2012).

Species

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Anglerfish

Atlantic cod

European hake

European plaice

Haddock

Lemon Sole

Ling

Norway pout

Saithe

Sandeel

Whiting
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Plate 4-3 Demersal fish nursery and spawning areas: anglerfish, Atlantic cod, European hake, European plaice, haddock, lemon sole, ling, Norway pout, saithe, sandeel, whiting.
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4.2.2.2 Sandeel species are of high conservation importance (Engelhard, 2018; Regnier, 2024; Sharples et
al, 2009) within the Marine Fish Study Area and designated as a feature of the North-east Lewis
MPA (located approximately 21 km east of the Array Area) (Plate 4-4). A total of 5 species of

s (Ansmodytasenarinus), and the lesser

sandeel (Ammodytes tobianus) the most common. Sandeel from the genus Ammodytes were

recorded at 1 BRUV station located adjacent to the Offshore Cable Area of Search (Plate 4-5) and

eDNA of Smooth sandeel (Gymnammodytes semisquamatus) was detected within the Offshore

sandeel are found within Scottish waters, withRa i t t

Project Boundary (Annex 12.1.2, Volume 2c¢).

4.2.2.3 Sandeel are of high ecological importance as a food source for a wide variety of predators,
including many fish (Engelhard, 2008), seabirds (Regnier, 2024) and some mammals (Sharples et al.,
2009). While industrial fishing of sandeel in all Scottish waters has been banned — with a full ban on
non-UK vessels now in force as of April 2024 under the Sandeel (Prohibition of Fishing) (Scotland)
Order 2024) — the species remains a commercially important species across Europe.

4.2.24 Sandeel typically spawn between November to February. Eggs are demersal and are deposited on
sandy substrate (Wright et al,, 2000). Larvae hatch after several weeks (usually between February
and March), and drift in the water column as pelagic larvae for 1-3 months. After this period, they
settle on sandy seabed habitat. Typically, Rait
20-80 m (Wright et al, 2000) whilst the lesser sandeel is rarely observed deeper than 20 m
(Langton et al, 2021). Both species typically settle in areas characterised by sandy substrate with
limited fine particles of silt and clay (Holland et al, 2005). Sandeels prefer sediment with a high
percentage of medium to coarse grained sand (particle size 0.25 mm to 2 mm) and have been
shown to avoid sediment containing >4% silt (particle size <0.063 mm) and >20% fine sand
(particle size 0.063 mm to 0.25mm) (Wright et al, 2000a; Holland et al, 2005). Once settled in
appropriate habitat, adult sandeels bury into sediment when not feeding in the water column
(Engelhard, 2008). Adul t sandeels also remain dor mant (ref
sediment over the winter period (van Deurs et al,, 2012; Winslade, 1974); aside from emerging
briefly to spawn between November to February (Wright et al, 2000).

4.2.2.5 Species distribution models have been developed to predict the occurrence and density of these
species in parts of the Celtic Sea (Langton et al, 2021). These maps in the context of the Marine
Fish Study Area are shownon Plate4-.Thi s ‘ hurdl e’ model consider ed
including sediment silt and sand component percentage, seabed slope, and a depth range of 30-
50 m. Much of the Array Area is indicated as having a predicted density of 0 sandeel per m? An
area of increased predicted density is, however, present in the southwest component of the Array
Area. Density is predicted to be between 10-20 per m? with some discrete points up to 40 per m?
A small patch of higher predicted density ranging between 30 to 70 per m?, with some discrete
points of >120 per m? is also present within the Marine Fish Study Area, just to the south of the
Array Area. No data exists for the majority of the OCAS, aside for isolated areas along the coast
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identified with a predicted density of 0 sandeel per m?, and a small area within the northwest
corner of the Offshore Cable Area of Search, which generally ranges from 10-20 per m?.
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Plate 4-4 Lesser sandeel predicted density according to modelling by Langton et al. (2021) across the Marine Fish Study Area.
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4.2.2.6 The habitat suitability models developed by Langton et al. (2021), as described above, provide a
higher degree of accuracy in predicting the presence and usage of habitats by sandeel in Scottish
waters, as they were specifically developed for this region. However, additional analysis of particle
size distribution data and seabed habitat mapping undertaken in support of the Offshore Project
can further aid in the identification of sandeel habitat (Reach et al, 2024), particularly in areas
where Langton et al. (2021) modelling data is unavailable. It is acknowledged that alternative
models, such as Reach et al. (2024), may underestimate the importance of smaller patches of
sandeel habitat (NatureScot, pers. comm.).

4.22.7 Reach et al (2024) classified sandeel habitatinto4c at egori es, ranging from
based on the species’ habitat preferences (i .ce.
Folk (1954) sediment classification triangle (Wright et al, 2000; Holland et al, 2005). These
sediment type classifications, alongside seabed substrate maps and seabed habitat classification
undertaken for the Offshore Project, can be used to assess the potential distribution of preferred
substrate within the Offshore Project Boundary. Table 4-8 presents these habitat preference
categories along with the corresponding Folk (1954) sediment classifications used in EMODnet
seabed substrate maps.

Table 4-8: Sandeel preferred habitat classifications derived from Reach et al. (2024).

Sediment type (% Habitat sediment Habitat substrate Corresponding BGS modified
contribution) preference classification folk classification (Folk, 1954)
<1% mud, >85% sand Prime Sand (S), Slightly gravelly
Preferred sand ((g)S) and Gravely sand

<4% mud, >70% sand Sub-prime (gS)
<10% mud, >50% sand Suitable Marginal Sandy gravel (sG)

. . All oth di t
>10% mud, <50% sand Unsuitable Unsuitable other sedimen

classifications

4.2.2.8 Habitat mapping across the Offshore Project Boundary indicates that approximately 95% of the
seabed is characterised by hard substrate, with only 5% classified as sedimentary (Appendix 11.2,
Volume 2c). Consequently, only 11 of the planned 38 sampling stations across the Offshore
Project Boundary were suitable for grab sampling and subsequent particle size analysis. Plate 4-5
presents the results of site-specific grab sampling alongside the EMODnet seabed substrate data in
relation to the Reach et al. (2024) sandeel habitat categories.

4229 Of the sites where ground conditions permitted grab sampling, 9wer e cl assi fi ed as
las *“psribme’lasahdnsuitable’”. The majority of *“pri
southwestern corner of the Offshore Project Boundary. Additionally, 2 pr i me’ habit at
identified further north, within the central portion of the Array Area (Plate 4-5). EMODnet

Spiorad na Mara EIAR Appendix 12.1: Fish Ecology Baseline, Volume 2c Page 4-28

February 2026



4.2.2.10

42211

73

(gplorlad
aMara
substrate mapping largely aligns with site-specific survey findings, indicating an area of preferred
sandeel habitat in the southwestern portion of the Offshore Project Boundary, marginal habitat in
the central region, and unsuitable habitat in the northern part of the Array Area.

Modelling was undertaken using the methodology described in Reach et al. (2024), incorporating
the datasets discussed above was undertaken to provide a basis for informed assessment in those
areas not covered by Langton et al. (2021) outputs. These datasets included within the Reach et al.
(2024) model incorporate spawning ground data (e.g., Coull et al, 1998), British BGS sediment data
(BGS, 2011), and available fishing data. The results are presented alongside site-specific survey data
in Plate 4-5. The modelled data indicates that the Offshore Project Boundary is generally of low
suitability for sandeel species, with the exception of the southwest region which is indicated to be
of medium potential. In addition, an area of prime habitat was identified from site-specific surveys
in the northern portion of the Array Area as identified in Plate 4-5.

Taken together, site-specific survey data and desktop analysis indicate that sandeel are present
within the Offshore Project Boundary, with the highest likelihood and densities occurring in the
southwestern region of the Array Area. In addition, a small patch of suitable habitat was also
identified in the northern section of the Array Area. Due to the predominance of hard substrate
across much of the remaining Offshore Project Boundary, significant sandeel densities are unlikely
outside these identified areas. It is acknowledged that small pockets of suitable habitat may exist
elsewhere across the Offshore Project Boundary that support localised populations.
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Plate 4-5 Potential sandeel habitat across the Marine Fish Study Area based on site-specific survey data and methods described by Reach et al. (2024).
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43.1.1 The elasmobranchs consist of sharks, skates, and rays, all 3 of which generally feature low
reproductivity, low fecundity and late maturity when compared to other marine fish. Many species
are protected due to their declining numbers, sensitivity to disturbance and slow rate of recovery
from population loss (McCully et al, 1998). Mobility varies between species, with some undergoing
extensive migration (Doherty et al, 2017) and others remaining more localised (Strong, 1989).
Spawning behaviour is similarly diverse with egg laying (oviparous) and live birth (viviparous)
strategies found within the group. Majority of benthopelagic and pelagic shark species are likely to
move through the Marine Fish Study Area, as opposed to being resident, due to their widespread
ranges.

4.3.1.2 Species afforded protection in Scotland/Alba, identified from baseline searches and/or field surveys
conducted in support of the Offshore Project within the Marine Fish Study Area, along with their
conservation status, are shown in Table 4-9. A full list of all elasmobranch species detected, along
with the source of their identification (i.e., database records and/or field surveys), is provided in
Annex 12.1.1, Volume 2c. Some of these species have nursery grounds within the Marine Fish
Study Area (Ellis et al,, 2012) and are discussed in Section 4.3.2.

Table 4-9: Elasmobranch species identified from baseline searches and/or field surveys within the Marine Fish Study Area afforded protection in

Scotland, along with their International Union for Conservation of Nature (IUCN) red list category and conservation status in

Scotland.
Common Name Species Name IUCN Category | Conservation Status
Basking shark* Cetorhinus maximus EN NERC, OSPAR, PMF, Bio List
Blue shark* Prionace glauca NT NERC, Bio List
Spiny dogfish (spurdog)* Squalus acanthias EN NERC, OSPAR, PMF, Bio List
Tope shark Galeorhinus galeus VU NERC, Bio List
Sandy ray Leucoraja circularis EN PMF, Bio List
Thornback ray Raja clavata NT OSPAR, Bio List
Common skate Dipturus batis CR NERC, OSPAR, PMF, Bio List
Flapper skate Dipturus intermedius | CR PMF
White skate (bottlenosed skate) | Rostroraja alba CR NERC, OSPAR

IUCN Red List Category (IUCN, 2024): CR —critically endangered; EN —endangered; VU —vulnerable; NT
— near threatened

Conservation Status: NERC — species of principal importance in England (Defra, 2022), OSPAR — OSPAR
list of threatened and declining species & habitats (OSPAR, 2024); PMF — Scottish priority marine features
(NatureScot, 2020a); Bio List — Scottish Biodiversity List (NatureScot, 2020b).

Detection Status: Species marked with an asterisk (*) were detected during site-specific surveys
conducted in support of the Offshore Project. Species without an asterisk were identified only through
desktop review and/or database searches.
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4.3.2 ELASMOBRANCH SPAWNING AND NURSERY GROUNDS

4.3.2.1 Potential nursery grounds were identified within the Marine Fish Study Area for the following
elasmobranchs: common skate complex (including both the blue skate Dipturus batis and flapper
skate Dipturus intermedius, spotted ray Raja montagui, thornback ray Raja clavata, spurdog Squalus
acanthias, and tope shark Galeorhinus galeus (Ellis et al, 2012)). Location of these nursery grounds
in relation to the Offshore Project is provided in Table 4-10 and shown on Plate 4-6. The main
spawning periods for these species are identified in Table 4-11.

Table 4-10: Spatial extent of elasmobranch nursery grounds identified across the Marine Fish Study Area, Offshore Cable Area of Search and the
Array Area (Ellis et al., 2012).

Spatial extent within:

Species
Marine Fish Study Area Offshore Cable Area of Search Array Area

Common skate complex® (partial)
Spotted ray (partial)
Spurdog (partial)
Thornback ray (partial) — —
Tope shark (partial) - -
Key: present; — absent; (partial) indicates that the nursery or spawning ground only partially overlaps with
the specified area.

Table 4-11: Main periods of spawning activity for key elasmobranch species found within the Marine Fish Study Area. Light blue indicates spawning
period, and dark blue indicates peak spawning period (Ellis et al., 2012).

Species Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Common skate complex*

Spotted ray I I

Spurdog Viviparous species (gravid females can be found all year round)
Thomback 12y [ | DO | |
Tope shark Viviparous species (gravid females can be found all year round)

*As the spawning period for the common skate complex is unknown, a precautionary approach has been
adopted, and it is assumed that spawning may be occurring all year round.

Common skate complex

4.3.2.2 The common skate complex includes 2 oviparous species: the blue skate and the flapper skate.
Over the past 60+ years, populations have declined by more than 80% due to historical targeting
and bycatch in multispecies trawl and tangle net fisheries (Ellis et al, 2021). As a result, the species
was classified as critically endangered on the IUCN Red List in 2006 (IUCN, 2024) and added to the
OSPAR list of threatened and declining species in 2001 (OSPAR, 2024).

3 Includes both the blue skate (Dipturus batis) and flapper skate (Dipturus intermedius).
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4323 Limited data is available on egg-case distribution for these species, which is used to identify
spawning grounds for oviparous species. However, where suitable habitat exists, spawning areas
are expected to broadly overlap with nursery grounds (Ellis et al, 2012). Observations in the Orkney
Isles/Arcaibh indicate that flapper skates favour egg-laying habitat categorised by reef habitat with
boulder or cobbles in shallow waters (<20 m) with moderate current (0.3-2.8 knots) and low
sedimentation (Phillips et al, 2021). Laboratory studies have also shown that flapper skate embryos
have an extended development period of approximately 18 months (NatureScot, 2020).

43.24 Extensive areas of reef habitat have been identified across the Array Area and the OCAS (Chapter
11, Volume 2a). However, across the majority of the Marine Fish Study Area —including the entire
Array Area and much of the OCAS —water depths range between approximately 25-72 m (Chapter
9, Volume 2a). As such, it is considered unlikely that suitable conditions exist for egg-laying across
much of the Marine Fish Study Area. Potentially suitable areas for egg-laying are constrained to
nearshore areas of the Marine Fish Study Area, where water depth is less than 20 m.
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Plate 4-6 Elasmobranch nursery and spawning areas: common skate, spotted ray, spurdog, thornback ray and tope shark.
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Blue sharks Prionace glauca are one of the most abundant and widely distributed pelagic shark
species, ranging from 60°N to 50°S in tropical and temperate waters (Nykanen et al, 2018). They
are highly migratory, with tagging studies indicating that individuals are capable of large
migrations, potentially travelling tens of thousands of kilometres (Nykanen et al, 2018; Vandeperre
et al, 2014). Blue sharks are globally distributed; however, populations have undergone severe
exploitation and as a result, populations are depleted. Blue sharks are regarded as Near
Threatened by the IUCN, with a decreasing population trend in the North Atlantic (IUCN, 2024).

They spend much of their time at depth, resurfacing more often during the morning and afternoon
while remaining deeper between midnight and 6 am (Nykanen et al, 2018). Limited sightings of
the shark in winter compared to summer also suggest that the species does not occur in large
numbers in Scottish waters during this time, and that they likely migrate to warmer lower-latitude
waters during the winter (Doyle et al, 2015; Nykanen et al,, 2018). This diel change in depth
preference has been linked to foraging, where blue sharks swim at the surface post-dawn to take
advantage of changing light conditions to surprise prey at the surface. This behaviour has also
been linked to reverse vertical zooplankton migrations which attract large schools of pelagic fish
such as clupeids and mackerel, which blue sharks are known to feed on (Stevens, 1973).

Site-specific DAS surveys for the Offshore Project were conducted in August and September 2022,
recording 1 and 25 blue sharks respectively. The abundance estimate for blue sharks in August
2022 was 9 (95% CI = 1-26), while in September, it was 214 (95% Cl = 129-292). Density estimates
were 0.01 animals/km? in August and 0.22 animals/km? in September. In August, blue sharks were
observed northeast of the Array Area, whereas in September, they were distributed throughout the
north, east, and south of the DAS Survey Area, including the Array Area (Appendix 13.1, Volume
2c).

Basking sharks have a global distribution and are the largest cartilaginous fish present in Scottish
waters (Dolton et al, 2020). Basking sharks have a history of over-exploitation in the Northeast
Atlantic, and were hunted in Scotland/Alba until 1995, when the last basking shark fishery closed in
the Firth of Clyde (Doherty et al, 2017; HWDT, 2018). Today, the species is listed as Endangered by
the IUCN and within Scotland/Alba it has legal protection under the Conservation of Offshore
Marine Habitats and Species Regulations 2017. Basking sharks are also listed as a designated
feature within the Sea of the Hebrides Marine Protected Area (MPA) (Figure 13.2, Volume 2b),
which is within the Basking Shark and Ocean Sunfish Study Area, located approximately 93 m to
the south of the Offshore Project Boundary (by sea-distance).
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Basking sharks are present in UK coastal waters primarily in the summer months, between May and
October. In the Sea of the Hebrides MPA, peak sightings occur between the months of June and
October (Witt et al,, 2012). During the winter months, basking sharks typically move further
offshore to deeper shelf waters (HWDT, 2018; Johnston et al, 2019; Sims et al,, 2022). Their
distribution is linked to oceanographic features such as thermal fronts and productive chlorophyll
patches which aggregate their plankton prey. Basking sharks are ram filter-feeders, and
preferentially forage on zooplankton, predominately targeting energy rich calanoid copepods (e.g.,
Calanus finmarchicus and C. helgolandicus) (Sims et al,, 1997).

Sightings of most individuals are made in shallow, coastal waters, although more recent telemetry
studies suggest that basking sharks also utilise deeper, offshore waters, and it is likely that the
results of observational data are a function of observer effort. The coastal waters of Ireland and the
UK have been identified as a North Atlantic hotspot, with individuals frequently observed in coastal
Hebridean waters (HWDT, 2018). Most sightings of basking sharks occur within the Sea of the
Hebrides/An Cuan Barrach, particularly off the south coast of Tiree/Tiriodh as well as Gunna Sound
and up to the Small Isles/Na h-Eileanan Tarsainn and Hyskier/Oigh-sgeir and the west coast of the
Isle of Mull/Muile (Austin et al., 2019; HWDT, 2018). These areas have been reported as hotspots
for the species, where individuals return year after year (HWDT, 2018; Sims et al, 2022; Speedie et
al, 2009; Witt et al,, 2012).

Vessel surveys conducted by HWDT from 2003 to 2017 recorded a high basking shark sighting per
unit effort (0.060-0.520 sightings per km) along the northwest coast of the Isle of Lewis/Eilean
Leodhatis, an area that overlaps with the Array Area. Year-round surveys from 2000 to 2012
reported basking shark surface densities of 0.00-0.1 animals/km? in this region (Paxton et al,
2014). Additionally, site-specific surveys undertaken in support of the Oyster Wave Array
Environmental Statement, conducted from September 2010 to September 2011, recorded basking
sharks on 6 days between May and August. The Oyster Wave Array Project survey area overlaps
with the Offshore Project Boundary (Royal Haskoning, 2012).

Site-specific DAS undertaken in support of the Offshore Project recorded 1 basking shark in the
northeast region of the DAS Survey Area during July 2023. The abundance estimate for basking
shark was 9 (95% Cl=1-26), with density estimated at 0.01 animals per km?. No basking sharks were
recorded within the Array Area during DAS surveys completed in support of the Offshore Project
(Appendix 13.1, Volume 2c¢). In addition, a basking shark (tag transmitter ID A69-9001-3153)
tagged off Achill (Ireland) by Marine Institute (Ireland) was also detected within the Array Area on
the 15" of July (Appendix 13.1, Volume 2c).

Diadromous fish spend part of their life in both freshwater and sea water, migrating between the
two biotopes. Some species are anadromous (e.g., Atlantic salmon Salmo salar), spending most of
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their adult lives at sea and only returning to freshwater to spawn. Catadromous species (e.g.,
European eel Anguilla Anguilla) spend much of the lives in freshwater environments before
returning to the sea to spawn. Given the extensive open ocean and near shore migrations
undertaken by diadromous fish (Malcolm et al,, 2010), there is potential for these species to
migrate through the Offshore Project Boundary during certain periods of the year.

Based on the review of desktop sources it is expected that the following migratory species may be
present within the Diadromous Fish Study Area:

e Atlantic salmon;
* Sea trout (Salmo trutta);
* European eel.

A review of conservation designations in the Diadromous Fish Study Area was undertaken to
identify sites with fish as qualifying features. Sites which are designated for diadromous fish are
listed in Table 4-12.

Table 4-12: SACs designated for diadromous fish within the Diadromous Fish Study Area.

Designated Site Relevant Fish Qualifying Featu