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Defined Terms 

Term  Definition  

Applicant  Cerulean Winds Aspen Project Limited.  

Aspen Array Area  The area in which the generation infrastructure for Aspen Offshore Wind 
Farm (OWF), including Wind Turbine Generators (WTGs) and Offshore 
Substation Platforms (OSPs) will be located.  

EIA Directive  European Union Directive 85/337/EEC.  

EIA Regulations The collective term used to refer to the following:   
▪ The Electricity Works (Environmental Impact Assessment) 

(Scotland)  Regulations 2017;    
▪ The Marine Works (Environmental Impact Assessment) 

(Scotland)  Regulations 2017; and 
▪ The Marine Works (Environmental Impact Assessment) Regulations 

2007. 

Environmental Impact 
Assessment (EIA) 

A statutory process whereby planned projects must be assessed before a 
formal decision to proceed can be made. It involves assessment 
requirements outlined in the EIA Regulations, including the collection and 
consideration of environmental information, which fulfils the publication 
of an Environmental Impact Assessment Report (EIAR). 

European Site Protected sites, originally established under EU legislation, including 
Special Areas of Conservation (SACs), candidate Special Areas of 
Conservation (cSACs), Special Protection Areas (SPAs), proposed Special 
Protection Areas (pSPAs) and Ramsar sites. 

Inter-array Cables 
(IACs) 

Cables which link the Wind Turbine Generators (WTGs) to each other and 
to the Offshore Substation Platforms (OSPs) within the Aspen Array Area. 

Inter-link Cables Cables that will link Offshore Substation Platforms (OSPs) within the 
Aspen Array Area. 

Landfall  The area between Mean Low Water Spring (MLWS) and Mean High Water 
Spring (MHWS) where the Offshore Transmission Cables (OTCs) will 
connect onshore to offshore. 

Offshore 
Environmental Impact 
Assessment Report 
(Offshore EIAR) 

The published report of the Environmental Impact Assessment (EIA) that 
will be undertaken for the Proposed Development. 

Offshore Substation 
Platform (OSP)  

Offshore platform consisting of High Voltage Alternating Current (HVAC) 
substations or High Voltage Direct Current (HVDC) substations. 

Offshore Transmission 
Cable Corridor (OTC 
Corridor) 

The area within which the Offshore Transmission Cables (OTCs) will be 
installed. 

Offshore Transmission 
Cables (OTCs) 

The subsea electricity cables running from Landfall in the region of 
Stonehaven to the Offshore Substation Platform(s) (OSP(s)) in Aspen 
Array Area. The OTCs will act as both a demand and supply cable. The 
OTCs will provide both traditional supply of power to grid but also 
ensures robust secure power supply to oil and gas assets when the Aspen 
Array Area is not generating sufficient renewable power to support their 
demand. 
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Term  Definition  

Offshore Wind Farm 
(OWF) 

The proposed generation infrastructure comprising of Wind Turbine 
Generators (WTGs) and associated, Offshore Substation Platform(s) 
(OSP(s)), foundations and substructures and Inter-array Cables (IACs). 

Project Aspen Offshore Wind Farm (OWF) - comprises the wind farm and all 
associated offshore and onshore components. 

Proposed 
Development 

The offshore components of the Project (Aspen Offshore Wind Farm) 
which include all offshore infrastructure associated with Aspen Array Area 
and the Offshore Transmission Cables (OTCs). 

Wind Turbine 
Generator (WTG) 

The wind turbine that generates electricity consisting of tubular towers 
and blades attached to a nacelle housing mechanical and electrical 
generating equipment. 
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Acronyms 

Acronym Definition 

BGS British Geographic Survey 

Cefas Centre for Environment, Fisheries and Aquaculture Science 

DDV Drop Down Video 

DEFRA Department of Environment, Food and Rural Affairs  

eDNA Environmental DNA 

EIA Environmental Impact Assessment 

EIAR  Environmental Impact Assessment Report  

EMF Electromagnetic Field 

EMODnet European Marine Observation and Data Network 

EOWDC European Offshore Development Wind Deployment Centre 

ES Environmental Statement  

ESFJC Eastern Sea Fisheries Joint Committee 

FeAST Feature Activity Sensitivity Tool 

GAM Generalized Additive Model 

GIS Geographic information system 

ICES International Council for Exploration of the Seas 

IFISH Integrated Fisheries System Holding 

IHLS International Herring Larvae Survey  

JNCC Joint Nature Conservation Committee  

MHWS Mean High Water Springs 

MMO Marine Management Organisation 

MPA Marine Protected Area  

NBN National Biodiversity Network 

NCMPA Nature Conservation Marine Protected Area 

NMPi National Marine Plan Interactive 

NS-IBTS North Sea International Bottom Trawl Survey 

ORJIP Offshore Renewable Joint Industry Programme 

OSP  Offshore Substation Platform  

OSPAR 
Convention for the Protection of the Marine Environment of the North-East 
Atlantic 

OTC Offshore Transmission Cable 
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Acronym Definition 

OWF Offshore Wind Farm 

PMF Priority Marine Feature  

PSA Particle Size Analysis 

SAC Special Area of Conservation  

ScotMER Scottish Marine Energy Research 

SSC Suspended Sediment Concentration 

UK United Kingdom 

UK BAP UK Biodiversity Action Plan 

UWN Underwater Noise 

VER Valued Ecological Receptor 

VMS Vessel Monitoring System 

WTG Wind Turbine Generator 

ZoI Zone of Influence 
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1 Introduction  

1.1 Background 

1.1.1 Cerulean Winds Aspen Project Limited (hereafter referred to as the ‘Applicant’) is proposing to 

develop the Aspen Offshore Wind Farm (hereafter referred to as ‘the Project’). The Project is 

made up of both offshore and onshore components. The subject of the Offshore Environmental 

Impact Assessment Report (Offshore EIAR) is the offshore infrastructure of the Project seaward 

of Mean High Water Springs (MHWS) which is hereafter referred to as ‘the Proposed 

Development’. 

1.1.2 The Aspen Array Area covers an area of approximately 333 km2 and is located approximately 

84 km east of Peterhead on the east coast of Scotland. The offshore infrastructure of the 

Proposed Development includes Wind Turbine Generators (WTGs) and associated floating 

foundations, Offshore Substation Platform(s) (OSP(s)) and associated foundations, the Inter-

array Cables (IACs), Inter-link Cables, Offshore Transmission Cables (OTCs) and Landfall. 

1.1.3 GoBe Consultants Ltd has been commissioned by the Developer to produce this technical 

report to present the fish and shellfish ecology baseline characterisation for the Proposed 

Development. Specifically, this technical report details the baseline for fish (both pelagic and 

demersal, including elasmobranch and diadromous species) and shellfish (molluscs and 

crustaceans) ecology in the vicinity of the Proposed Development as well as the surrounding 

area. 

1.2 Purpose of this Document  

1.2.1 The purpose of this report is to provide a contemporary and comprehensive analysis of site-

specific and regional fish and shellfish ecology data within the study area defined for the 

Project. The remainder of this document is structured in the following way: 

▪ An overview of the scope and methodology including a description of the proposed study 

area and an outline of data sources used to inform the characterisation; 

▪ A review of the baseline conditions of the Aspen Array Area and the OTC Corridor and the 

wider surrounding area; and 

▪ Identification of fish and shellfish receptors for the Proposed Development. 

1.2.2 It is important to note that this document accompanies Volume 2, Chapter 10: Fish and Shellfish 

Ecology and should be read in conjunction with: 

▪ Volume 1, Chapter 3: Project Description; 

▪ Volume 2, Chapter 7: Marine and Coastal Processes; 

▪ Volume 2, Chapter 8: Marine Water and Sediment Quality; 

▪ Volume 2, Chapter 9: Benthic and Intertidal Ecology; 

▪ Volume 2, Chapter 13: Commercial Fisheries; 

▪ Volume 3, Appendix 7.1: Marine and Coastal Processes Technical Report; and 
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▪ Volume 3, Appendix 9.1: Offshore Baseline Survey Reports. 
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2 Scope and Methodology 

2.1 Overview 

2.1.1 This report presents a baseline characterisation of the current fish and shellfish environment 

within and surrounding the Proposed Development. It encompasses the results of a desktop 

study that compiles regional datasets, as well as industry-specific monitoring and EIARs 

conducted for several Offshore Wind Farms (OWFs) in the vicinity of the Proposed 

Development. Additionally, the report incorporates site-specific data from the Aspen Array 

Area and OTC Corridor. 

2.1.2 The following aspects are considered, where appropriate, for fish and shellfish in the area: 

▪ Spawning grounds; 

▪ Nursery grounds;  

▪ Species of commercial importance; 

▪ Migratory species and migration routes; 

▪ Species of conservation importance; and  

▪ Designated sites of which fish and shellfish are a feature of importance. 

2.2 Study Area 

2.2.1 The fish and shellfish ecology study area (hereafter referred to as the “study area”) is defined 

by the footprint of the Proposed Development, presented in Figure 2.1, with a precautionary 

Underwater Noise (UWN) Zone of Influence (ZoI) and sedimentary ZoI. This comprises the area 

within which the Proposed Development may install offshore infrastructure (i.e., the Aspen 

Array Area and the OTC Corridor), the proposed intertidal landfall area, as well as wider areas 

considering the maximum ZoIs associated with direct and indirect impacts. 

2.2.2 A sedimentary ZoI has been defined to encompasses the area over which suspended sediment 

might travel following disturbance because of the Proposed Development activities. For the 

purposes of this baseline, this has assumed a precautionary buffer of 10 km around the Aspen 

Array Area and OTC Corridor based on the maximum spring tidal excursion around the 

Proposed Development and conservatively scaled up to represent a maximum distance, of 

approximately 10 km. Furthermore, the buffer has been assumed based on experience from 

other projects in the wider region and expert judgement as a precautionary distance within 

which indirect effects (for example, resulting from increased Suspended Sediment 

Concentration (SSC) and deposition) on fish and shellfish ecology receptors could occur.  

2.2.3 A precautionary 100 km study area has been defined for UWN impacts on fish and shellfish 

receptors (UWN ZoI), to encompasses potential subsea noise impact ranges predicted as a 

result of the Proposed Development activities. This is based on outputs from underwater noise 

modelling and likely worst case distance within which effects from UWN on fish and shellfish 

ecology receptors are likely to occur. 
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2.2.4 The exact extents over which noise effect thresholds will be reached has been determined 

through detailed underwater noise modelling, based on the maximum design scenario (MDS) 

and relates to the greatest spatial temporal effects. For fish and shellfish, the largest spatial 

UWN contour is represented by pile driving for the sequential installation of up to 4 anchor 

piles in a 24 hour period in the north corer of the Aspen Array Area. Temporary Threshold Shift 

(TTS) ranges occur at 186 decibels (dB) Sound Exposure Level Cumulative (SELcum) and are 

predicted to be 78 km for a stationary receptor, reducing to 50 km when considering a fleeing 

receptor. Based on these worst case UWN impacts ranges and the non-lethal impacts from TTS, 

the 100 km ZoI for UWN is considered suitable. 

2.2.5 The UWN ZoI represents the largest ZoI from piling in the Aspen Array Area. Both fleeing and 

stationary receptor models for fish have been considered for the purposes of UWN modelling 

due to different life history strategies for fish species (e.g. burrowing nature of sandeel 

overwinter; fixed spawning locations for herring), which then requires consideration of a range 

of behaviours, depending on the biological drivers which may cause variations in behaviour 

over time. The maximum impact ranges for both stationary (e.g., spawning Atlantic herring 

(Clupea harengus), or spawning sandeel spp.) and fleeing receptors from recent OWF 

applications have been presented in Table 2.1 below. Taking the maximum impact ranges as 

informed by underwater noise modelling for the Proposed Development and recent OWF 

projects, a 100 km ZoI for underwater noise impacts is deemed suitably precautionary for the 

Proposed Development. The underwater noise ZoI is shown in Figure 2.1.  

Table 2.1 Maximum Impact Ranges for Fleeing and Stationary Receptors from Recent OWF 
Applications 

Project Maximum impact range 
for a fleeing receptor 
(km) 

Maximum impact range 
for a stationary receptor 
(km) 

Sheringham Shoal and Dudgeon OWF 
Extension Projects (Equinor, 2022) 

10 19 

Awel y Môr OWF (RWE, 2022) 17 36 

Hornsea Four OWF (Ørsted, 2021) 26 38 

Ossian OWF (SSE Renewables, 
Marubeni Corporation and 
Copenhagen Infrastructure Partners, 
2024) 

31 45 

Caledonia OWF (Ocean Winds, 2024) 45 64 

Muir Mhor OWF (Fred Olsen, 2024) 63 86 

2.2.6 The species and habitats found throughout the study areas and the wider northern North Sea 

biogeographic region have been considered, as well as data available on the spawning and 

nursery grounds within these areas. 
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2.3 Data Sources 

2.3.1 A detailed desktop review was carried out to establish the baseline of information available on 

fish and shellfish populations in the study areas for the Proposed Development. Information 

was sought on fish and shellfish ecology, and on spawning and nursery behaviour and essential 

habitats for key species. The data sources used to inform the desktop review are provided in  

Table 2.2 below. 

2.3.2 Due to the high mobility of fish, data sets with extensive spatial coverage are particularly 

important for characterising fish and shellfish populations. The data available from existing 

literature and relevant surveys provide an appropriate evidence base for fish and shellfish 

populations within the study area, and across the wider region, sufficient for the purposes of 

characterising the fish and shellfish receptors in the vicinity of the Proposed Development.  

2.3.3 In addition to those data sources outlined in Table 2.2 site-specific survey data has been 

collected to inform the Environmental Impact Assessment (EIA) and enhance the 

understanding of the baseline conditions. This includes the following surveys across the Aspen 

Array Area and OTC Corridor: 

▪ Benthic grab sampling for particle size analysis (PSA) to classify the sediment types present 

across the study area;  

▪ Seabed imagery sampling; and 

▪ Fish Environmental DNA (eDNA) water sampling to provide a snapshot of fish and shellfish 

assemblages across the study area to support and supplement existing baseline data 

sources. 



  

 

ASPEN OFFSHORE WIND FARM 

Revision: 01 
17 of 89 

 

Table 2.2 Key Sources of Fish and Shellfish Ecology Baseline Data 

Source, Author and 
Year 

Summary Coverage of the Aspen Array Area 
and OTC Corridor  

Data Quality  

Existing OWF Data 

Green Volt OWF EIAR – 
Chapter 10 Fish and 
Shellfish Ecology (Green 
Volt, 2023). 

Characterisation of the existing baseline of fish and 
shellfish ecology across the Green Volt OWF and wider 
area. This information has been used to help establish 
the baseline for this chapter, identifying the fish and 
shellfish species likely to be present within the study 
area. 

Green Volt OWF is located within the 
fish and shellfish study area and is 
approximately 10 km from the Aspen 
Array Area. 

EIAR informed by site 
specific point data 
collected and analysed 
using standard marine 
survey methods. 

Salamander OWF EIAR –
Fish and Shellfish 
Ecology Chapter 
(Salamander OWF, 
2024). 

Characterisation of the existing baseline of fish and 
shellfish ecology across the Salamander OWF and wider 
area. This information has been used to help establish 
the baseline for this chapter, identifying the fish and 
shellfish species likely to be present within the study 
area. 

Salamander OWF is located within the 
fish and shellfish study area, 
interacting with the OTC Corridor and 
is approximately 43 km from the 
Aspen Array Area. 

EIAR informed by site 
specific point data 
collected and analysed 
using standard marine 
survey methods. 

Hywind Scotland Pilot 
Park: EIAR, Fish and 
Shellfish Ecology 
Chapter (Statoil, 2015) 

Characterisation of the existing baseline of fish and 
shellfish ecology across the Hywind Scotland Pilot Park 
and wider area. This information has been used to help 
establish the baseline for this chapter, identifying the fish 
and shellfish species likely to be present within the study 
area. 

The Hywind Scotland OWF is located 
within the fish and shellfish study 
area, overlapping with the OTC 
Corridor and is approximately 60 km 
from the Aspen Array Area. 

EIAR informed by site-
specific point data 
collected and analysed 
using standard marine 
survey methods 

Hywind Scotland Pilot 
OWF Benthic and 
Geophysical Survey 
Report (survey 
undertaken July – 
September 2013) (MMT, 
2013) 

Site-specific survey report characterising the benthic and 
geophysical environment of the Hywind Scotland Pilot 
OWF study area. 

Site-specific point data 
collected and analysed 
using standard marine 
survey methods. 
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Source, Author and 
Year 

Summary Coverage of the Aspen Array Area 
and OTC Corridor  

Data Quality  

Kincardine Offshore 
Windfarm: 
Environmental 
Statement (ES) (Atkins, 
2016) 

An ES submitted in 2016 in relation to the Kincardine 
OWF, detailing the fish and shellfish ecology baseline 
characterisation and likely environmental effects of the 
project on the features present within the direct and 
surrounding areas. This information has been used to 
help establish the baseline for this chapter, identifying 
the fish and shellfish species likely to be present within 
the study area. 

The Kincardine OWF lies within the 
north-western end of the OTC 
Corridor, 19 km east of Stonehaven. 

ES informed by site-
specific point data 
collected and analysed 
using standard marine 
survey methods. 

European Offshore 
Development Wind 
Deployment Centre 
(EOWDC) ES Chapter 9: 
Marine Ecology, 
Intertidal Ecology, 
Sediment and Water 
Quality (EOWDC, 2011) 

Characterisation of the existing baseline of fish and 
shellfish ecology across the EOWDC and wider area. This 
information has been used to help establish the baseline 
for this chapter, identifying the fish and shellfish species 
likely to be present within the study area. 

The EOWDC lies in Aberdeen Bay, 
approximately 15 km north of the 
landfall site indicated by the OTC 
Corridor. 

EIAR informed by site-
specific point data 
collected and analysed 
using standard benthic 
marine survey methods. 

Seagreen Alpha and 
Bravo OWF ES – Chapter 
9: Natural Fish and 
Shellfish Resource 
(Seagreen, 2018) 

Characterisation of the existing baseline of fish and 
shellfish ecology across the Seagreen OWF and wider 
area. This information has been used to help establish 
the baseline for this chapter, identifying the fish and 
shellfish species likely to be present within the study 
area. 

The Seagreen Alpha and Bravo OWF 
lies 30 km south of the OTC Corridor, 
within the study area. 

EIAR informed by site-
specific point data 
collected and analysed 
using standard marine 
survey methods. 

Publicly Available Datasets 

International Council for 
Exploration of the Seas 
(ICES) North Sea 
International Bottom 
Trawl Survey (ICES, 
2023a)  

Long-term time series data set of species distribution 
from bottom trawl surveys conducted across the North 
Sea and wider ICES regions. This information has been 
used to help establish the baseline for this chapter, 
identifying the fish and shellfish species likely to be 
present within the study area. 

Surveys cover the greater North Sea 
regions including the study area. 

Spatially and temporally 
variable quality, data 
collected and analysed 
using standard marine 
survey methods. 
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Source, Author and 
Year 

Summary Coverage of the Aspen Array Area 
and OTC Corridor  

Data Quality  

ICES Offshore Beam 
Trawl Surveys (ICES, 
2023b)  

Long-term time series data set of species distribution 
from beam trawl surveys conducted across the North Sea 
and wider ICES regions. This information has been used 
to help establish the baseline for this chapter, identifying 
the fish and shellfish species likely to be present within 
the study area. 

Surveys cover the greater North Sea 
regions including the study area. 

Spatially and temporally 
variable quality, collected 
and analysed using 
standard marine survey 
methods. 

United Kingdom (UK) 
sea fisheries annual 
statistics reports 
(Marine Management 
Organisation (MMO), 
2022) 

Information on landings of the UK fishing fleet, and the 
status of commercial fish stocks. This information has 
been used to help establish the baseline for this chapter, 
identifying commercial fish and shellfish species likely to 
be present within the study area. 

Full coverage of the study area and 
wider North Sea. 

Governmental data, 
spatially variable quality 
due to multiple data 
sources. 

UK Sea fisheries annual 
statistics report 2023 
(MMO, 2023) 

Information on landings of the UK fishing fleet, and the 
status of commercial fish stocks. This information has 
been used to help establish the baseline for this chapter, 
identifying commercial fish and shellfish species likely to 
be present within the study area. 

Full coverage of the study area and 
wider North Sea. 

Governmental data, 
spatially variable quality 
due to multiple data 
sources. 

European Marine 
Observation and Data 
Network (EMODnet) 
2021 broad scale seabed 
habitat map for Europe 
(EUSeaMap) (EMODnet, 
2021) 

EUSeaMap is a predictive habitat map covering the North 
Sea. Habitats are described in the EUNIS 2019 
classification system. 

Full coverage of the study area and 
wider North Sea. 

Broadscale predictive 
habitat mapping. Spatially 
variable quality due to 
multiple data sources and 
predictive habitat 
modelling. 

Feature Activity 
Sensitivity Tool (FeAST) 
(NatureScot, 2023) 

A web-based geographic information system (GIS) that 
provides detailed information on the natural 
environment and potential sensitivities for offshore 
development projects in Scottish waters. 

Full coverage of the study area and 
northern North Sea. 

Spatially variable quality 
due to multiple data 
layers. 
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Source, Author and 
Year 

Summary Coverage of the Aspen Array Area 
and OTC Corridor  

Data Quality  

Fisheries datasets 
available from the 
National Marine Plan 
Interactive (NMPi)1, 
including ScotMap data 

An interactive map providing a data overview of the 
Scottish marine environment. 

Full coverage of the study area and 
northern North Sea. 

Spatially variable quality 
due to multiple data 
sources. 

British Geographic 
Survey (BGS) Marine 
Sediment Particle Size 
dataset sourced from 
the BGS GeoIndex 
Offshore portal (BGS, 
2015)2 

National Particle Size Analysis (PSA) dataset to help 
inform habitat suitability for demersal spawning species 
(herring and sandeel).  

This is a national dataset providing 
full coverage of the study area. 

Spatially variable quality 
due to multiple data 
sources. 

International Herring 
Larval Survey (IHLS) 
data3 (ICES, 2024a) 

Herring larvae surveys conducted across the North Sea 
and adjacent areas to provide quantitative estimates of 
herring larval abundance used as a relative index of 
changes of herring spawning stock biomass. 

This is an international dataset 
providing full coverage of the study 
area. 

Larval survey data 
collected and analysed 
using standard marine 
survey methods. 

Integrated Fisheries 
System Holding (IFISH) 
Database4 

Fisheries data, including landings and fishing effort data.  This is a national database providing 
full coverage of the study area. 

Spatially variable quality 
due to multiple data 
sources. 

Information on species 
of conservation interest 
(Joint Nature 
Conservation 

Species specific data, of native species of conservation 
interest. 

This data source provides species 
specific data of native species of 
conservation interest. National 
datasets providing full coverage of 
the study area. 

Spatially variable quality 
due to multiple data 
sources. 

 
1 https://marinescotland.atkinsgeospatial.com/nmpi/ 
2 https://mapapps2.bgs.ac.uk/geoindex_offshore/home.html?_ga=2.180987503.950258115.1631718927-1084102068.1631718927  
3 https://obis.org/dataset/94829f49-bab5-48a5-9a64-38425f8ec640  
4 https://data.cefas.co.uk/search/1/ifish  

https://marinescotland.atkinsgeospatial.com/nmpi/
https://mapapps2.bgs.ac.uk/geoindex_offshore/home.html?_ga=2.180987503.950258115.1631718927-1084102068.1631718927
https://obis.org/dataset/94829f49-bab5-48a5-9a64-38425f8ec640
https://data.cefas.co.uk/search/1/ifish
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Source, Author and 
Year 

Summary Coverage of the Aspen Array Area 
and OTC Corridor  

Data Quality  

Committee (JNCC), 
2007)5 

ICES Reports and 
Research Publications6 

International research reports and publications. Reports and publications to inform 
the assessment. No spatial coverage. 

Spatially variable quality 
due to multiple data 
sources. 

Developing Essential 
Fish Habitat maps for 
fish and shellfish species 
in Scotland Report 
(Scottish Government, 
2023)  

An evidence base on essential fish habitats to inform 
planning and project level assessments in Scottish waters, 
with consideration to providing outputs that can also 
assist with wider UK planning and project assessments. 

Coverage of inshore and offshore 
Scottish waters. 

Data-based modelling and 
a semi-quantitative 
assessment (habitat 
proxy). 

Fish and Fisheries 
Evidence Map. 
(ScotMER, 2024) 

Evidence map summarises and prioritises evidence gaps 
identified by the Fish and Fisheries ScotMER Receptor 
Group in relation to the development of offshore wind 
and marine renewables. 

Reports and publications to inform 
the assessment. Coverage of Scottish 
waters. 

Spatially variable quality 
due to multiple data 
sources. 

Scottish salmon and sea 
trout fisheries: 
provisional statistics 
2024 (Scottish 
Government, 2024) 

Provisional statistics from the Scottish salmon and sea 
trout fisheries contains a summary of provisional data on 
the number and weight of fish caught in Scotland. This is 
provided for east and west coast, fishing method, and sea 
age. 

Coverage of rivers within the study 
area. 

Spatially variable quality 
due to multiple data 
sources. 

Literature  

Fisheries Sensitivity 
Maps in British Water 
(Coull et al., 1998) 

Coull et al. (1998) and Ellis et al. (2010; 2012) are widely 
regarded as key references for understanding the spatial 
extent, relative intensity, and duration of fish spawning 
grounds. These studies are based on comprehensive 
compilations of various data sources. For this Project, the 

Full coverage of the study area and 
wider North Sea 

Peer-reviewed data and 
used as industry standard. 

UK fisheries for skates 
(Rajidae): History and 

Peer-reviewed data and 
used as industry standard. 

 
5 https://hub.jncc.gov.uk/assets/98fb6dab-13ae-470d-884b-7816afce42d4#UKBAP-priority-fish.pdf  
6 https://www.ices.dk/Science/publications/Pages/Scientific-reports.aspx  

https://hub.jncc.gov.uk/assets/98fb6dab-13ae-470d-884b-7816afce42d4#UKBAP-priority-fish.pdf
https://www.ices.dk/Science/publications/Pages/Scientific-reports.aspx
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Source, Author and 
Year 

Summary Coverage of the Aspen Array Area 
and OTC Corridor  

Data Quality  

development of the 
fishery, recent 
management actions 
and survivorship of 
discards (Ellis et al., 
2010) 

spawning and nursery ground data were further 
evaluated against other baseline information to assess 
potential impacts of climate change on specific fish 
spawning and nursery areas, as well as broader fish 
population dynamics related to the Proposed 
Development. 

 

Spawning and Nursery 
Grounds of Selected Fish 
Species in UK (Ellis et al., 
2012) 

Spawning grounds of 
Atlantic cod (Gadus 
morhua) (González-
Irusta and Wright, 
2016a) 

Distribution of spawning habitats of North Sea cod, based 
on outputs from Generalised Additive Models (GAMs). 
 

Full coverage of the study area and 
wider North Sea. 

Based on peer-reviewed 
data on the species of 
interest, published in the 
journal of Fisheries 
Research. 

Spawning grounds of 
haddock 
(Melanogrammus 
aeglefinus) (González-
Irusta and Wright, 
2016b) 

Distribution of spawning habitats of North Sea haddock, 
based on outputs from GAMs. 
 

Based on peer-reviewed 
data on the species of 
interest, published in the 
journal of Fisheries 
Research. 

Spawning grounds of 
whiting (Merlangius 
merlangus) (González -
Irusta and Wright, 2017) 

Distribution of spawning habitats of North Sea whiting, 
based on outputs from GAMs. 
 

Based on peer-reviewed 
data on the species of 
interest, published in the 
journal of Fisheries 
Research. 

Hywind Scotland Pilot 
OWF eDNA monitoring 
(Ray et al., 2022) 

eDNA monitoring survey report for the Hywind Scotland 
Pilot OWF, providing an overview of species presence 
within the site. 

The Hywind Scotland OWF is located 
within the fish and shellfish study 
area, overlapping with the OTC 

Site specific point data 
collected and analysed 
using standard marine 
survey methods. 
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Source, Author and 
Year 

Summary Coverage of the Aspen Array Area 
and OTC Corridor  

Data Quality  

Artificial hard-substrate 
colonisation At Hywind 
Scotland Pilot OWF 
(Karlsson et al., 2022) 

A report detailing the monitoring of sub-sea structures, 
analysing the abundance, colonisation, coverage and 
zonation from marine organisms (epifouling growth).  

Corridor and is approximately 60 km 
from the Aspen Array Area. 

Site specific point data 
collected and analysed 
using standard marine 
survey methods. 

Updating Fisheries 
Sensitivity Maps in 
British Waters (Aires et 
al., 2014) 

Aggregations of 0-group fish and/or larvae of key 
commercial species. 

Full coverage of the study area and 
wider North Sea 

Based on peer-reviewed 
data collected by 
established governmental 
agencies on the species of 
interest. 

Centre for Environment, 
Fisheries and 
Aquaculture Science 
(Cefas) research 
publications and 
broadscale survey data7 

Cefas research publications and broad scale survey data. National dataset providing full 
coverage of the study area. 

Peer-reviewed data 
collected and collated by 
multiple well-established 
fisheries agencies. 

Offshore Renewable 
Joint Industry 
Programme (ORJIP) 
Impacts from Piling on 
Fish at Offshore Wind 
Sites: Collating 
Population Information, 
Gap Analysis and 
Appraisal of Mitigation 
Options (Boyle and New, 
2018) 

The report presents a spatial analysis of the IHLS herring 
larval data collected over a ten-year period. 

Provides analysis of data covering the 
North Sea and relevant herring stocks 
in the vicinity of the study area and 
wider region. 

Peer-reviewed gap analysis 
and appraisal of mitigation 
options analysis. 

Atlantic Herring 
Potential Spawning 

Methodologies used to identify spawning habitats of 
herring within the fish and shellfish study area.  

Southern North Sea and the eastern 
English Channel. 

Based on peer-reviewed 
data collected by 

 
7 https://data.cefas.co.uk/  

https://data.cefas.co.uk/
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Source, Author and 
Year 

Summary Coverage of the Aspen Array Area 
and OTC Corridor  

Data Quality  

Habitat (Kyle-Henney et 
al., 2024) 

established agencies on 
the species of interest and 
the MarineSpace (2013a) 
methodology. 

Sandeel Potential 
Spawning Habitat 
(Reach et al., 2024) 

Methodology used to identify spawning habitats of 
sandeel within the fish and shellfish study area.  

Southern North Sea and the eastern 
English Channel. 

Based on peer-reviewed 
data collected by 
established agencies on 
the species of interest and 
the MarineSpace (2013b) 
methodology. 
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2.4 Survey Methodology  

2.4.1 Site-specific environmental surveys were conducted during December 2024 by Gardline on 

behalf of Cerulean Winds. The survey area included both the Aspen Array Area and the OTC 

Corridor in Figure 2.2. These include benthic grab sampling, seabed imagery sampling and fish 

eDNA water sampling. 

eDNA Surveys 

2.4.2 An eDNA survey is a non-intrusive sampling technique utilised to detect species presence by 

analysing the DNA present in water samples. This method entails collecting eDNA (e.g., from 

excretions or secretions) rather than directly sampling the organism itself. In eDNA sampling, 

"reads" indicate the frequency of detecting a specific DNA sequence in a sample. Haplotype 

variation reflects the genetic diversity within a gene or DNA region. Analysing different 

haplotypes in a population helps to understand the genetic structure of fish species. Detecting 

haplotypes provides an insight for assessing fish abundance and population dynamics. 

Haplotype variation serves as a valuable indicator of fish species abundance, the more distinct 

haplotypes detected, the more abundant the species is. 

2.4.3 Fish eDNA water sampling was undertaken at 29 stations, 12 stations within the Aspen Array 

Area and 17 stations within the OTC Corridor. Each eDNA sampling location required sampling 

at three depths: 2 m above seabed, mid-water and 2 m below sea surface (Volume 3, Appendix 

9.1: Offshore Baseline Survey Reports). 

Grab Sampling and Seabed Imagery  

2.4.4 Sediment sampling was conducted at 71 stations across the survey area, 32 stations within the 

Aspen Array Area and 39 stations within the OTC Corridor, with 49 of these sediment sampling 

stations selected for seabed imagery investigations. Additionally, four transects, each 50–100 

m in length, were selected in the field to further explore ecological features identified during 

the review of geophysical data (Volume 3, Appendix 9.1: Offshore Baseline Survey Reports). 

2.4.5 Imagery collected at all of the 49 sampling stations and along the additional four transects was 

analysed to determine the presence and distribution of habitats or species of conservation 

interest. Following the NMBAQC (2022) epifaunal identification protocol, video footage was 

divided into habitat/quality segments, and still images were assigned a quality rating. Each 

video segment and image were then assessed for faunal abundance, with taxa assigned a 

SACFOR score per segment or image (Volume 3, Appendix 9.1: Offshore Baseline Survey 

Reports). 
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IHLS Data 

2.4.6 IHLS data was downloaded from the ICES Eggs and Larvae data pages for the last twelve 

available years (2011-12 to 2023-24 data)8, to provide an updated analysis of herring larvae 

distribution. The time range of data utilised provides an up-to-date proxy for the distribution 

of spawning activity, whilst also reducing any skewing of the data which could occur for data 

covering a shorter period of time. The data were categorised by spawning season (August and 

September for the Buchan/Shetland stock) (Table 3.2), imported into a database, where 

queries were run to extract the total amount of larvae per m2 by spawning season, and as the 

whole ten-year dataset (with trawl replicates removed). 

2.4.7 The data were then represented as point data on a map in ArcGIS, with each point retaining 

the larval counts per m2; the data were then used to create heat maps in QGIS, reflecting this 

parameter. The raster’s (a matrix of cells (or pixels) organised into rows and columns (or a grid) 

where each cell contains a value representing abundance information, presented in an image) 

produced were then categorised in ArcGIS, using the methodology summarised in Figure 2.3.  

2.4.8 The categorisation of the raster data in this way allows the comparison of relative abundance 

between the annual larvae abundances, and the determination of any variation in the relative 

importance of each spawning area in any one year. 

2.4.9 The heat maps produced for this desktop study have taken the best available up to date data 

and present the herring larvae data to show 'hot spots' for particular stocks of herring within 

the study area, acting as proxy for the identification of the most important and active spawning 

grounds. The data have then been presented alongside the more broadscale Coull et al. (1998) 

fish sensitivity maps, that show historic and potential spawning sites and nursery areas. The 

results of this analysis are shown in Figure 2.3.  

 
8 Although data from twelve years (2011–12 to 2023–24) were downloaded, only ten years were used in the final analysis 

due to data quality and completeness issues. Some years lacked sufficient coverage during the key spawning period (August–
September for the Buchan stock), or did not meet the criteria after processing (e.g. removal of trawl replicates), resulting in 
a consistent ten-year dataset for analysis. 
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Figure 2.3 Data categorisation methodology (reproduced from Boyle and New (2018)). 
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Spawning Habitat Suitability Heat Maps  

2.4.10 Herring and sandeel are considered particularly sensitive to offshore developments due to their 

distinct reliance on specific seabed substrates for spawning. Herring require coarse, gravelly 

sediments where their eggs can adhere and develop, while sandeel prefer fine to medium sand 

substrates to burrow and deposit their eggs. As a result, the methodologies described in the 

following paragraphs have been adopted in order to fully capture the potential presence of 

these species and their spawning grounds within the defined study area. 

Herring  

2.4.11 Areas of potential herring spawning habitat have been identified using site-specific PSA data 

collected as part of benthic characterisation surveys (Volume 3, Appendix 9.1: Offshore 

Baseline Survey Reports), and EMODnet 1:250,000 sediment maps, which show the distribution 

of sediment classes. These data have been classified in accordance with Kyle-Henney et al. 

(2024) (adapted from Reach et al. (2013)) classifications as summarised in classifications as 

summarised in Table 2.3, for their suitability as herring spawning habitat based on substrate 

type, to further refine the understanding of areas of potential herring spawning habitat within 

the footprint of the Proposed Development . 

Table 2.3 Herring Habitat Sediment Classifications (Kyle-Henney et al. (2024) (adapted from Reach et 
al. (2013)) 

Folk Class (Folk, 
1954) 

Fractional 
Composition 

Habitat Sediment 
Preference 

Habitat Sediment 
Classification 

Gravel and part sandy 
gravel 

<5% muds, >50% 
gravel 

Prime Preferred 

Part sandy gravel and 
part gravelly sand 

<5% muds, >25% 
gravel 

Sub-prime Preferred 

Part gravelly sand < 5% muds, >10% 
gravel 

Suitable Marginal 

Everything excluding 
gravel, part sandy 
gravel and part gravelly 
sand 

>5% muds, <10% 
gravel 

Unsuitable Unsuitable 

2.4.12 Following the Kyle-Henney et al. (2024)9 methodology, potential herring spawning substrates 

and active spawning areas have been investigated through the overlap of data layers deemed 

to be indicative of herring spawning habitats and activity. These data have been presented 

spatially in Figure 3.6; where a greater number of data sources overlap, a higher 'heat' has been 

applied, which represents a higher confidence that the seabed may be suitable for spawning. 

The following data sources have been utilised to construct the heat map: 

 
9 Please note the Kyle-Henney et al. (2024) guidance states a ‘sub-prime’ habitat preference of >10% gravel and ‘suitable’ 

habitat preference of >25% gravel content. This is assumed to be an error and the values in Reach et al (2013) have been 
retained on this basis. It is stated in Kyle-Henney et al. (2024) that the partitioning of herring spawning habitat using 
sediment characteristic remains unchanged from Reach et al (2013). 
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▪ EMODnet 1:250k seabed sediments map (preferred herring spawning habitat - Gravel and 

sandy Gravel; and marginal herring spawning habitat – gravelly Sand); 

▪ 2011-2024 IHLS data10; 

▪ Known spawning grounds defined by Coull et al. (1998); 

▪ 2020 Vessel Monitoring System (VMS) data for fishing vessels targeting Atlantic herring; and 

▪ Eastern Sea Fisheries Joint Committee (ESFJC) fishing grounds for Atlantic herring11. 

Sandeel 

2.4.13 Areas of potential sandeel spawning habitat have been identified using site-specific PSA data 

collected as part of benthic characterisation surveys (Volume 3, Appendix 9.1: Offshore 

Baseline Survey Reports), and EMODnet 1:250,000 sediment maps, which show the distribution 

of sediment classes. These data have been presented in Figure 3.8 in accordance with the 

Reach et al. (2024) methodology (adapted from Latto et al. (2013)) as summarised in Table 2.4, 

for their suitability as sandeel habitat based on substrate type, to further refine the 

understanding of areas of potential sandeel habitat within the footprint of the Proposed 

Development. 

Table 2.4 Sandeel Habitat Sediment Classifications (Reach et al. (2024) (adapted from Latto et al. 
(2013)). 

Folk Class (Folk, 1954) Fractional Composition  Habitat 
Sediment 
Preference 

Habitat Sediment 
Classification 

Part sand, part slightly 
gravelly sand and part 
gravelly sand  

<1% muds, >85% sand Prime Preferred 

Part sandy gravel and part 
gravelly sand 

<4% muds, >70% sand Sub-prime Preferred 

Part gravelly sand and 
part sandy gravel 

<10% muds, >50% sand Suitable Marginal 

Everything excluding 
gravel, part sandy gravel 
and part gravelly sand 

>10% muds, <50% sand Unsuitable Unsuitable 

2.4.14 Following the Reach et al. (2024) methodology, potential sandeel habitat has been assessed 

through the overlap of data layers that are deemed indicative of sandeel presence. The greater 

the number of overlapping data layers then the greater the 'heat' mapped and the higher the 

confidence that the seabed may be suitable and sandeel are present. The following data 

sources have been utilised to construct the heat map:  

▪ EMODnet 1:250k seabed sediments map (preferred habitat – Sand, slightly gravelly Sand, 

and gravelly Sand; marginal habitat – sandy Gravel); 

 
10 The use of the IHLS data in accordance with the Kyle-Henney et al. (2024) methodology does not make any reference to 
the abundance of larvae caught. 
11 It should be noted that the ESFJC fishing grounds have been included her for completeness, in compliance with the Kyle-
Henney et al. (2024) methodology. However, these data are located within the Humber region, and therefore these data are 
sufficiently distant from the Project, and do not contribute to the heatmapping within this region. 
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▪ Known sandeel grounds defined by Coull et al. (1998);  

▪ Known sandeel grounds defined by Wright et al. (2019);  

▪ OneBenthic sandeel presence; and 

▪ 2020 VMS for fishing vessels targeting sandeel. 

2.5 Data Limitations 

2.5.1 Surveys were conducted to provide a baseline description of the environment  at Proposed 

Development. Fish are highly mobile and exhibit varying spatial and temporal patterns, 

therefore data collected during these surveys represent snapshots of the fish and shellfish 

assemblage at the time of sampling, which may vary considerably, both seasonally and 

annually. Even if species are absent from these surveys, they may still be included in the 

baseline characterisation, which draws upon wider scientific literature and available 

information to ensure a more comprehensive and precautionary baseline, identifying all likely 

present species within the study area. 

2.5.2 Coull et al. (1988) and Ellis et al. (2010; 2012) are key references for providing broadscale 

overviews of the potential spatial extent of spawning grounds and the relative intensity and 

duration of spawning, both based on a collection of various data sources. Many of the 

conclusions drawn by Coull et al. (1988) are based on historic research and data do not 

necessarily account for more recent changes in fish distributions and spawning behaviour. Ellis 

et al. (2010; 2012) is also limited by the wide scale distribution of sampling sites used for the 

annual international larval survey data, consequently resulting in broadscale grids of spawning 

and nursery grounds. The spatial extent of the spawning grounds and the duration of spawning 

periods indicated in these studies are therefore considered likely to represent the maximum 

theoretical extent of the areas and periods within which spawning will occur. Spawning grounds 

may therefore be smaller in extent and display shorter spawning periods, and in some cases 

spawning grounds indicated by these sources may no longer be active. Where available, 

additional research publications and data have been drawn upon to provide the best, most 

contemporary and site-specific information. When considering demersal spawners which 

display substrate dependency (e.g., herring and sandeel), site-specific PSA and geophysical data 

have been used to ground truth the Coull et al. (1988) and Ellis et al. (2012) datasets. 

2.5.3 Broadscale marine habitat data (EMODnet, 2021) have also been used to identify preferred 

sandeel and herring spawning habitats. It should be acknowledged that this dataset is 

somewhat limited by the broadscale nature of the data, as it does not account for small-scale, 

localised differences in seabed sediments, unlike the data obtained from site-specific grab 

sampling. In this case it is important to review all the datasets presented to develop a clear 

overview of preferred sandeel and herring habitats. As noted by Reach et al. (2013) and Cefas 

(2001), relying solely on sediment classification may overestimate habitat suitability for herring 

spawning. Additional environmental factors, such as sediment oxygenation, siltation levels, 

micro-scale seabed morphology (e.g. ripples and ridges), exposure to water flow, and the 

degree of sediment sorting, are critical for micro-scale egg laying preferences. 
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2.5.4 Site-specific PSA data have been collected within the Proposed Development, to confirm and 

validate the broadscale data (Coull et al., 1998; Ellis et al., 2012; EMODnet, 2021; BGS, 2015; 

EUSeaMap, 2023). These data have been classified in accordance with the (Kyle-Henney et al. 

(2024) and Reach et al. (2024) classifications (as adapted from Reach et al. (2013) and Latto et 

al. (2013) respectively) to identify areas of preferred spawning habitat for sandeel and herring, 

respectively. The use of PSA data and broadscale habitat mapping is intended to provide a proxy 

for the presence of sandeel and herring spawning habitat in these locations (based on 

suitability of habitats, i.e., the potential for spawning rather than actual contemporary 

spawning activity). Whilst PSA samples provide detailed information on the sediment types, 

they cannot cover wide swaths of the seabed and consequently only represent point samples. 

The PSA data are therefore interpreted in combination with additional PSA data across the site, 

sourced from the BGS (BGS, 2015), to provide the most comprehensive cover of the study area. 

It is important to note, that although the data used in the characterisation of the fish and 

shellfish baseline conditions (as detailed in Table 2.2) span a long time period, with some 

sources published over a decade ago, the information presented represents a long-term 

dataset. This allows for a detailed overview of the characteristic fish and shellfish species in the 

study area. The diversity and abundance of many species, particularly demersal fish species, is 

linked to habitat types, which have remained relatively constant in the study area, indicating 

no major shift in the fish and shellfish communities over the time period of the data used in 

this report. 

2.5.5 eDNA data have also been collected from water samples alongside the geophysical surveys to 

provide a snapshot of fish and shellfish species presence (from approximately the preceding 

24-hours) at each sample location. As eDNA is a relatively new way of supplementing baseline 

characterisation in offshore wind projects, there is not a wealth of literature or protocols 

available to understand the implications of these data. Although eDNA shows great promise in 

identifying receptors and aiding EIA monitoring, there are potentially some challenges when 

applying such data within the context of a more generic EIA framework within marine 

environments. As a result of these challenges, the use of eDNA is recommended as a proxy for 

the presence of a receptor and not a direct measure of presence (Hinz et al., 2022). For 

example, one of the challenges is defining a sampling unit and sampling strategy with respect 

to the survey area which can create further challenges in drawing comparisons between 

different areas, across spatial and temporal scales (Hinz et al., 2022). In addition, statistical 

modelling presents itself as a challenge when using eDNA in marine EIA assessments due to the 

possibility of collecting both false positives and negatives in samples. As such, it is considered 

vital that the uncertainty in presence/absence estimates is provided during data processing 

(Hinz et al.,2022). The transport of eDNA fragments in marine environments is also generally 

unknown and influencing factors such as shedding dynamics, biogeochemical and physical 

processes need to be well understood in order to link a fragment of eDNA with a potential 

receptor’s presence (Hinz et al., 2022). 

2.5.6 Despite the data limitations detailed within this section of the report, the data as included in 

Table 2.2 is considered a robust and sufficient evidence base to inform the fish and shellfish 

baseline characterisation and underpin the assessment process.  
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3 Description of Baseline Environment 

3.1.1 The following section describes the fish and shellfish communities present within the study 

area (Figure 2.1). The datasets include both a snapshot of the current species composition 

across the northern North Sea and within the study area, alongside long-term time series data 

(e.g., bottom trawl surveys), which show the species composition to have remained consistent, 

subject to natural variation over time. Therefore, the data presented are considered both 

spatially, and temporally appropriate for the purposes of undertaking an EIA. 

3.1 Fish and Shellfish Assemblages 

Site-specific Surveys 

eDNA Surveys 

3.1.1 Site-specific eDNA water sample surveys were conducted at 29 stations, 12 stations within the 

Aspen Array Area and 17 stations within the OTC Corridor in December 2024 (Volume 3, 

Appendix 9.1: Offshore Baseline Survey Reports). A total of 66 fish and shellfish species where 

recorded, these and their relative number of “reads12” are displayed in Table 3.1. 

Table 3.1 Fish and Shellfish species 

Species   Sum of Reads (Most Abundant 
Highest to Lowest) 

Haddock (Melanogrammus aeglefinus) 195,246 

Sprat (Sprattus sprattus) 108,445 

Atlantic Herring (Clupea harengus) 86,259 

Whiting (Merlangius merlangus) 68,794 

Atlantic mackerel (Scomber scombrus) 43,999 

Crystal goby (Crystallogobius linearis) 42,201 

Norway Pout (Trisopterus esmarkii) 31,916 

Atlantic Cod (Gadus morhua) 31,459 

Poor Cod (Trisopterus minutus) 14,383 

Common Dab (Limanda limanda) 12,164 

Pogge (Agonus cataphractus) 10,947 

European Plaice (Pleuronectes platessa) 9,721 

Atlantic Salmon (Salmo salar) 6,671 

Garfish (Belone belone) 6,966 

Sauries (Scomberesocidae) 6,268 

 
12 In eDNA sampling, “reads” indicate the frequency of detecting a specific DNA sequence in a sample, revealing the 

presence and relative abundance of various species. 
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Species   Sum of Reads (Most Abundant 
Highest to Lowest) 

Sand Goby (Pomatoschistus) 6,033 

American Plaice (Hippoglossoides platessoides) 5,519 

Rock Gunnel (Pholis gunnellus) 4,670 

Saithe (Pollachius virens) 3,654 

Common Ling (Molva molva) 3,368 

Yarrell’s blenny (Chirolophis ascanii) 2,812 

Cod (Gadus) 2,659 

Sea Trout (Salmo trutta) 1,982 

Argentines (Argentinidae) 1,941 

Common dragonet (Callionymus lyra) 1,745 

Eurasian minow (Phoxinus Phoxinus)13 1,638 

Gurnards (Triglidae) 1,321 

Shorthorn sculpin (Myoxocephalus Scorpius) 1,069 

Atlantic horse mackerel (Trachurus trachurus) 1,035 

Pollack (Pollachius pollachius) 940 

Sand Lance (Ammodytidae) 930 

Turbot (Scophthalmus maximus) 803 

Long-spined sea scorpion (Taurulus bubalis) 796 

Four-bearded rockling (Enchelyopus cimbrius) 780 

European pilchard (Sardina pilchardusI) 752 

European flounder (Platichthys flesus) 693 

Gilt-head bream (Sparus aurata)14 609 

Pouting (Trisopterus luscus) 587 

Witch flounder (Glyptocephalus cynoglossus) 664 

Horse mackerel (Trachurus) 481 

Monkfish (Lophius piscatorius) 421 

Lemon sole (Microstomus kitt) 335 

Northern rockling (Ciliata septentrionalis) 295 

Five-bearded rockling (Ciliata Mustela) 294 

Stone loach (Barbatula barbatula) 287 

 
13 Freshwater species that is less likely to be present within this fully saline environment. 
14 Warm water, usually Mediterranean species that may now be present in more northern, colder waters. 
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Species   Sum of Reads (Most Abundant 
Highest to Lowest) 

Carp (Cyprinus)13 245 

Herring (Clupea) 231 

Cods (Gadidae) 226 

European eel (Anguilla Anguilla) 207 

Thickback sole (Microchirus variegatus) 188 

Spotted dragonet (Callionymus maculatus) 144 

Tadpole fish (Raniceps raninus) 141 

Small sandeel (Ammodytes tobianus) 107 

Atlantic wolffish (Anarhichas lupus) 106 

Goby (Pomatoschistus) 106 

Eelpout (Zoarces) 81 

European hake (Merluccius merluccius) 72 

Righteye flounders (Pleuronectidae) 68 

Plaice (Pleuronectes) 60 

European conger (Conger conger) 48 

Common sole (Solea solea) 48 

European Seabass (Dicentrarchus labrax) 31 

Gudgeon (Gobio gobio)13 20 

Nilsson’s pipefish (Syngnathus rostellatus) 16 

Lamprey (Lampetra) 10 

 

Seabed Imagery  

3.1.2 Seabed imagery sampling have been taken across the OTC Corridor and Aspen Array Area in 

Figure 2.2 to aid the characterisation of fish and shellfish assemblage across the study area.  

Seabed imagery was acquired with a digital camera system at 30 stations during the survey, 

including 17 stations within the OTC Corridor and 13 stations within the Aspen Array Area. 

Visible fauna identified from imagery to the lowest taxonomic level with confidence include 

haddock, pogge, lesser spotted dogfish (Scyliorhinus canicular) cuckoo ray (Leucoraja naevus), 

common dab, monkfish, Brown Crab (Cancer Pagurus), Shrimp (Caridea spp.), Cods, Nephrops 

(Nephrops norvegicus), squat lobster (Galatheoidea), spider crab (Majoidea), hermit crab 

(Paguridae), Prideaux’s hermit crab (Pagurus Prideaux) and Swimming crab (Polybius 

depurator) (Volume 3, Appendix 9.1: Offshore Baseline Survey Reports).
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Grab Sampling  

3.1.3 Benthic sampling was conducted at 71 stations during the survey, comprising 32 stations along 

the OTC Corridor and 39 stations within the Aspen Array Area (Volume 3, Appendix 9.1: 

Offshore Baseline Survey Reports). PSA classified sediments as ranging from muddy sand to 

gravelly sand, following the Folk & Ward (1957) classification. Mean particle size varied from 

53 µm at Station ECR_30 to 610 µm at Station ECR_21. Sand (≥63 µm and <2 mm) was the 

dominant sediment fraction across all stations, comprising between 60.5% (at Station ECR_03) 

and 97.1% (at Station ECR_14) of the samples. Gravel content was generally low (<13%) and 

exceeded 10% at only three stations. 

3.1.4 The survey area overlaps with a potential herring spawning ground (Cefas, 2010). As a result, 

all stations were assessed for their suitability for herring spawning. Based on PSA, only four 

stations within the OTC Corridor (Stations ECR_13 and ECR_20 to ECR_22) met at least one of 

the suitability criteria defined by Reach et al. (2013). Of these, only Stations ECR_20 and ECR_21 

satisfied both the preferred habitat sediment classification and sediment preference criteria 

(Volume 3, Appendix 9.1: Offshore Baseline Survey Reports). 

3.1.5 Furthermore, the survey area also coincides with a potential sandeel spawning ground (Cefas, 

2010). Accordingly, stations were evaluated for suitability based on PSA. Sixteen stations were 

identified as suitable spawning habitat, having met both the sediment preference and habitat 

classification criteria outlined by Latto et al. (2013) (Volume 3, Appendix 9.1: Offshore Baseline 

Survey Reports). 

Herring Spawning Ground Potential  

3.1.6 PSA results indicated that several survey stations met one or more of the habitat sediment 

suitability criteria associated with herring spawning preferences (Volume 3, Appendix 9.1: 

Offshore Baseline Survey Reports). Of the 71 stations assessed, 4 records meet the habitat 

sediment criteria presented in Table 2.3. Two of these stations (ECR_20 and ECR_21) met the 

specific sediment suitability criterion of ≥10% gravel and <5% muds to be classified as 

“Marginal” herring spawning habitat considering the fractional composition of the samples. 

Whilst a total of four stations (stations ECR_13, ECR_20, ECR_21 and ECR_22) were classified 

as “Gravelly sand” following the Folk classification (Folk, 1954) to be classified as “Marginal” 

herring spawning habitat. The majority of remaining stations were classified as "muddy sand" 

(72%) or "sand" (10%), both of which are considered “Unsuitable” for herring spawning 

(Volume 3, Appendix 9.1: Offshore Baseline Survey Reports). 

3.1.7 Ideal spawning grounds require well-sorted sediments and good exposure to water flow to 

ensure sufficient oxygenation of the seabed, particularly in the lower sediment layers where 

herring eggs are deposited. All samples classified as suitable or preferred based on PSA or 

sediment classification were reported as poorly sorted, suggesting they are unlikely to support 

successful herring spawning.
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Sandeel Spawning Ground Potential 

3.1.8 The Gardline (2025) survey area overlaps with a potential sandeel spawning ground, as 

identified by Cefas (2010). PSA indicated that 16 of the 71 stations, all located within the OTC 

Corridor, met the habitat sediment suitability criteria for sandeel spawning, specifically with 

sand content >50% and fines content <10%. Although many of the remaining stations 

contained sand fractions considered broadly suitable, they were classified as unsuitable due to 

elevated fines content; 36 stations, in particular, recorded >20% fines (Volume 3, Appendix 9.1: 

Offshore Baseline Survey Reports). 

3.1.9 All 16 stations identified as suitable based on PSA were classified as "preferred" based on 

sediment classification, using the modified Folk (1954) system. These stations were categorised 

as sand, slightly gravelly sand, or gravelly sand—sediment types associated with favourable 

sandeel habitats. 

3.1.10 However, sediment suitability assessments should be interpreted with caution. Research by 

Holland et al. (2005) found that sandeels often favour sediments finer than 0.25 mm, a range 

that includes some muds and may overlap with portions of less suitable substrates. 

Furthermore, as noted by Latto et al. (2013), sediment classification based on modified Folk 

(Folk & Ward, 1957) and comparison with BGS charts can overestimate the actual suitability of 

sediments to support sandeel populations, as these methods do not fully account for specific 

grain size preferences and other ecological requirements. 

Existing Regional Surveys  

3.1.11 Bottom trawl and beam trawl surveys were undertaken throughout the northern North Sea, 

from 2019 and 2023 as part of the North Sea International Bottom Trawl Survey (NS-IBTS) and 

the North Sea Beam Trawl Surveys (ICES, 2023c). The trawl surveys identified assemblages 

consisting of haddock, whiting, herring, Norway pout, cod, Atlantic mackerel, plaice, anglerfish 

(Lophiiformes) and Raitt's sandeel (Ammodytes marinus).  

3.1.12 Various elasmobranch species are also known to be present off the north-east coast of Scotland 

(Scottish Government, 2011). An extensive literature review by Ellis et al. (2004) found that 

elasmobranch populations identified within this region include spurdog (Squalus acanthias), 

lesser spotted dogfish, starry ray (Amblyraja radiata), cuckoo ray, Thornback ray (Raja clavata) 

and spotted ray (Raja montagui).  

3.1.13 The FeAST Tool (NatureScot, 2023) is a web-based GIS that provides detailed information on 

the natural environment and potential sensitivities for offshore development projects in 

Scottish waters. Information from this source on the northern North Sea indicates that ocean 

quahog ((Arctica islandica) a species listed as a Feature of Conservation Importance by the 

Scottish Government (2010)) have been impacted by beam trawls, with reports indicating 

around 20% mortality from a single pass of the gear. This activity has been linked to a decline 

in abundance in the south-eastern North Sea over the past century. In the northern North Sea, 

primarily fished by otter trawls, populations have not shown the same decline as in southern 

regions. 
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Pelagic and Demersal Fish Species 

3.1.14 The study area supports a variety of pelagic and demersal fish such as herring, Raitt’s sandeel, 

lesser sandeel, horse mackerel, mackerel, sprat, cod, dab, European flounder, greater sandeel 

(Hyperoplus lanceolatus), grey gurnard (Eutrigla gurnardus), haddock, hake, halibut 

(Hippoglossus hippoglossus), john dory (Zeus faber), ling, lemon sole, Norway pout, Norwegian 

topknot (Phrynorhombus norvegicus), plaice, pogge, poor cod, red gurnard (Chelidonichthys 

cuculus), saithe (Pollachius virens), solenette (Buglossidium luteum), monkfish, whiting and 

witch flounder (Coull et al., 1998; Ellis et al., 2010; 2012; ICES, 2023a; 2023b; Statoil, 2015; 

Aires et al., 2014; Ray et al., 2022; Segreen, 2018). 

3.2 Spawning Grounds  

3.2.1 The spawning of several fish and shellfish species is known to occur within or in close proximity 

to the study area based on available information on spawning areas for fish and shellfish species 

(Coull et al., 1998; supported by data sources from Ellis et al. (2010; 2012). Information has 

been sourced by Gonzalez-Irusta and Wright (2016a; 2016b; 2017), which defines areas of likely 

spawning activity for key commercial species in the North Sea. These data have been used in 

this report to supplement the findings of Coull et al. (1998) and Ellis et al., (2012) (see Table 

3.2). 

3.2.2 Further information is provided in Aires et al. (2014), which assessed evidence of aggregations 

of '0 group fish' (fish in the first year of their lives) around the UK coastline, including areas 

within the fish and shellfish Study Area. These data were ascertained from species distribution 

modelling combining observations of species occurrence or abundance with environmental 

data (Aires et al., 2014). The outputs of this process have been used as a guide for the most 

likely locations of aggregations of 0 group fish. It should be acknowledged that these data do 

not represent nursery areas but however do provide an indication of important areas for fish 

population. Nursery areas can comprise a larger spread of ages and sizes (Aires et al., 2014). 

3.2.1 Spawning grounds for cod, herring, lemon sole, plaice, sandeel, sprat, and whiting interact with 

the study area, as well as extending over much of the North Sea as shown in Figure 3.1, Figure 

3.3 and Figure 3.3 (Coull et al., 1998; Ellis et al., 2012). The OTC Corridor also overlaps with 

spawning grounds for Nephrops, as presented in Figure 3.1 (Coull et al., 1998). 

3.2.2 The study area overlaps low intensity herring and cod spawning grounds, these species are of 

particular importance due to their sensitivity to noise (herring and cod possess a swim bladder 

which is involved in hearing; see Popper et al. (2014)). 

3.2.3 Additional consideration and assessments have been given to herring and sandeel spawning 

grounds within the study area due to their sensitivity to disturbance and substrate specific 

requirements due to their demersal spawning nature. This has been detailed separately in 

paragraph 3.2.4 et seq.
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Table 3.2 Summary of Spawning Timings (Coull et al., 1998) in the Northern North Sea for Fish Species 
Known to Have Spawning Habitats in the Study Area (green cells indicate spawning period with dark 
blue indicating peak spawning period (where relevant)) 

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

Atlantic cod     

Atlantic herring 
(Buchan Stock) 

     

Lemon Sole    

Mackerel    

Nephrops    

Plaice    

Sandeel    

Sprat     

Whiting     
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Herring Spawning Grounds  

3.2.4 Herring are demersal spawners, that lay their eggs onto or into seabed sediments. They exhibit 

substrate dependency and show a high preference for coarse grounds and high energy 

environments when selecting spawning grounds (Keltz and Bailey, 2010; De Groot, 1980; 

Maucorps, 1969; Lacoste et al., 2001; Parrish et al., 1959; Blaxter, 1985). Females deposit sticky 

eggs in single batches directly on to the seabed on a substrate of coarse sand, gravel, small 

stones or rocks (Keltz and Bailey, 2010; Munro et al., 1998; 2008; Hodgson, 1957). Herring are 

important as a prey species for other fish, marine mammals, and birds within the wider North 

Sea food-web. Herring are particularly sensitive to noise impacts as they have swim bladders 

that are involved in hearing (Popper et al., 2014). They are also sensitive to sedimentary 

impacts due to their demersal spawning behaviour and substrate specific dependency (Greene 

et al., 2014).  

3.2.5 The study area overlaps with the Buchan herring spawning ground which runs along much of 

the east coast of Scotland and extends offshore (Coull et al., 1998; Ellis et al., 2010; 2012) as 

shown in Figure 3.4. The Buchan herring spawning stock makes up part of the wider North Sea 

Autumn Spawning stock which typically spawn between August and September (Coull et al., 

1998; Frost and Diele, 2022). It should be noted that the Proposed Development is situated 

approximately 150 km to the south-east of the Orkney/Shetland herring spawning grounds and 

is not expected to have any interaction with this.  

3.2.6 IHLS data from a 10-year period (see Figure 3.4) shows areas of high-density larvae abundance 

(45,000 – 62,000 m2) located off the coast of Peterhead, to the west of the Aspen Array Area, 

within the UWN ZoI, and just outside of the sedimentary ZoI (IHLS 2012-2024). The Aspen Array 

Area and north-east section of the sedimentary ZoI is predominantly of low larvae abundance 

(0-1,500 per m2). Compared to the Aspen Array Area, the OTC Corridor runs through areas of 

slightly higher larval abundances ranging from 3,500 per m2 to 14,500 per m2.  

3.2.7 Areas of preferred spawning habitat for herring have been identified through the interpretation 

of broadscale habitat mapping (EMODnet, 2021) and the classification of PSA data (BGS, 2015) 

in accordance with the methodologies described in Reach et al. (2013). As evident in Figure 3.5, 

there are discrete areas of coarse substrates (EMODnet, 2021) within the OTC Corridor and the 

wider sedimentary ZoI that have been classified as ‘Marginal' or 'Preferred' herring habitat 

suitability. It is important to note that within the study area, there is a correlation of areas 

classed as ‘Prime, preferred’ and ‘Preferred’ herring spawning substrates (Kyle-Henney et al., 

2024) (Figure 3.5) with areas of high larval abundances (45,000 – 62,000 m2) (Figure 3.4) (IHLS 

2012-2024), which are indicative of active spawning.  

3.2.8 Following Kyle-Henney et al. (2024) (as adapted from Reach et al. (2013)), the potential herring 

spawning substrates and spawning grounds have been assessed through the overlapping of 

data layers deemed to be indicative of herring spawning habitats and activity (VMS data (2007-

2020); identified herring spawning grounds (Coull et al., 1998), EMODnet seabed sediment 

maps (EMODnet, 2021) and IHLS data relevant to the Proposed Development and study area 

(ICES, 2024a)).  
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3.2.9 The greater the number of overlapping data layers the greater the ‘heat’ mapped. Areas of 

higher ‘heat’ therefore indicate a higher confidence that the seabed may be used by spawning 

herring. As evident Figure 3.6, the OTC Corridor and Aspen Array Area is of low-medium 

confidence (0.2-0.075) that habitats are suitable for spawning herring. Similarly, much of the 

sedimentary ZoI is of medium confidence (0.2-0.04), with a discrete area of high confidence 

habitat located to the south of the cable landfall (0.04-0.03). Areas of higher confidence for 

potential habitat supporting herring are located off Peterhead, to the west of the Aspen Array 

area, and within the UWN ZoI. This aligns with the IHLS data which shows high densities of 

herring larvae off of Peterhead (45,000 – 62,000 m2) (IHLS 2012-2024).
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Sandeel Spawning Grounds 

3.2.10 Sandeel species (Ammodytes spp.) are of high conservation importance within the study area; 

sandeel are designated as a key feature of the Turbot Bank Nature Conservation Marine 

Protected Area (NCMPA), and are recognised as a key prey species for minke whale 

(Balaenoptera acutorostrata) which are designated as part of the Southern Trench Marine 

Protected Area (MPA) (located 62 km from the Aspen Array Area and 6 km from the OTC 

Corridor) (Figure 3.16). Sandeel species are an important trophic link in the North Sea food 

chain, between zooplankton and sandeel predators including piscivorous fish, most seabirds 

and mammals. As many marine predators rely on sandeel, coupled with their vulnerability to 

changes in habitat, they are of increasing conservation interest and listed as a species of 

principal importance in the UK (Department for Environment, Food and Rural Affairs (DEFRA), 

2022), designated as a Scottish Priority Marine Feature (PMF) (NatureScot, 2014). Recently, the 

Sandeel (Prohibition of Fishing) (Scotland) Order 2024 makes provision to prohibit all fishing 

for sandeel in Scottish waters. It should be noted that whilst this is expected to be broadly 

positive for sandeel abundance, it is not possible to predict what, if any, effect this will have on 

spatial extents of sandeel spawning grounds. 

3.2.11 Sandeel exhibit substrate dependency, preferring sandy substrates on which to spawn. Optimal 

sediment contains a fines component of ≤2%, while areas with more than 4% fines become 

largely unsuitable for sandeel habitation (Holland et al., 2005). Females lay demersal eggs and 

after several weeks, planktonic larvae hatch, usually in February-March (Macer, 1965; 

Langham, 1971). After spawning, sandeel remain buried in sand until April (Winslade, 1974). 

Due to this substrate-specific dependency, sandeel are considered particularly vulnerable to 

noise and sedimentation impacts during the spawning season (Milligan, 2011; Hawkins et al., 

2015). 

3.2.12 As shown in Figure 3.2, there is a large sandeel spawning ground which interacts with the study 

area. High intensity sandeel spawning grounds overlap the OTC Corridor, with low intensity 

spawning grounds interacting with the Aspen Array Area (Ellis et al., 2010; 2012). 

3.2.13 Areas of preferred habitat for sandeel have been identified through the interpretation of 

broadscale habitat mapping (EMODnet, 2021) and the classification of PSA data (BGS, 2015) in 

accordance with the methodologies described in Latto et al. (2013). These data sources are 

presented relative to the Proposed Development in Figure 3.7 which shows that much of the 

Aspen Array Area and discrete areas of the OTC Corridor are classified as having “Preferred” 

sandeel habitat suitability. The sedimentary ZoI also includes areas of “Prime” and “Sub-Prime” 

preferred habitat. 

3.2.14 Following the Reach et al. (2024) (as adapted from Latto et al., 2013) methodology, potential 

sandeel substrates and spawning grounds have been assessed through the overlapping of data 

layers deemed to be indicative of sandeel habitats and spawning activity (VMS data (2007-

2020); identified herring spawning grounds (Coull et al., 1998), EMODnet seabed sediment 

maps (EMODnet, 2021)). These data are presented spatially in Figure 3.8 as a heatmap. The 

greater the number of overlapping data layers the greater the ‘heat’ mapped. Areas of higher 

‘heat’ therefore indicate a higher confidence that the seabed may be suitable for sandeel. As 

evident in Figure 3.8, sediment confidence is heterogenous across the study area. 
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3.2.15 The OTC Corridor has a heterogeneous distribution of sediments suitable for sandeel. The OTC 

Corridor predominantly consist of lower confidence (0.5 – 0.75) to medium confidence (0.1– 

0.2) that the substrates are suitable for sandeel with discrete areas of high confidence (0.013 

– 0.02). Sandeel sediment confidence in the Aspen Array Area ranges from lower (0.5 – 0.75) 

to medium confidence (0.05 – 0.075). Confidence within the UWN ZoI and sedimentary ZoI 

varies between areas that consist of low confidence (0.5-0.75) east of the Aspen Array Area, 

and discrete areas of high (0.03 – 0.02) at the centre of the OTC Corridor.  There is a low 

probability of buried sandeel throughout much of the study area adhering to the methods of 

Langton et al. (2021) (Figure 3.9). There are discrete areas with more probability of buried 

sandeel in proximity to landfall and south-west of the UWN ZoI.
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3.3 Nursery Grounds  

3.3.1 There are several nursery grounds of several fish and shellfish are known to be located within 

or in close proximity to the defined fish and shellfish study area (Coull et al., 1988; Ellis et al., 

2012). There are low-intensity nursery grounds for various elasmobranch species such as the 

common skate, spotted ray, spurdog, and tope shark are present throughout the study area as 

shown in Figure 3.10 (Coull et al., 1998; Ellis et al., 2010; 2012). 

3.3.1 There are both high and low intensity nursery grounds for herring, cod, whiting and anglerfish 

present through the Aspen Array Area (Ellis et al., 2010; 2012). Additionally, there are known 

low intensity nursery grounds present for blue whiting, ling, European hake, sandeel, mackerel, 

plaice (Ellis et al., 2010; 2012) and nursery grounds for sprat, lemon sole, haddock and 

Nephrops (Coull et al., 1998) as shown in Figure 3.11, Figure 3.12, Figure 3.13 and Figure 3.14. 
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3.4 Diadromous Fish  

3.4.1 Migratory fish species that have the potential to occur in the nearby rivers and estuaries near 

the Proposed Development include Atlantic salmon, sea trout, European eel, smelt (Osmerus 

eperlanus), twaite shad (Alosa fallax), allis shad (Alosa alosa), river lamprey (Lampetra 

fluviatilis) and sea lamprey (Petromyzon marinus). Several species of fish living in Scottish rivers 

migrate between the sea and the upper reaches of rivers during their life cycle. Atlantic salmon, 

sea trout, allis shad, twaite shad and sea lamprey spend most of their adult lives in the oceans 

(or estuarine environments for river lamprey) but return to freshwater to reproduce. European 

eel are also migratory diadromous fish, but their lifestyle differs from anadromous fish; adult 

eels migrate out to sea to spawn and their larvae make the return journey (termed 

catadromous). 

3.4.2 Some diadromous species may pass the study area as part of their migration or during foraging 

activity. Atlantic salmon are known to be present in the River Ugie, located to the north of the 

Proposed Development ’s cable landfall area (Gilbey et al., 2021; Statoil, 2015). The rivers Dee, 

South Esk and Tay (6 km, 38 km, and 60 km at their closest point from the Proposed 

Development, respectively) are the closest Special Areas of Conservation (SACs) with a 

qualifying interest of diadromous species (all Atlantic salmon), whose dominant migratory 

routes have the potential to pass through the Aspen Array Area and OTC Corridor (Figure 3.16) 

(Gilbey et al., 2021; Statoil, 2015).  

Atlantic Salmon 

3.4.3 Atlantic salmon are of significant biological, conservation and economic importance. Atlantic 

salmon are designated under Annex III of the Bern Convention and freshwater populations on 

The Conservation of Habitats and Species Regulations (UK Government, 2017). Atlantic salmon 

are also considered under the Scottish Biodiversity List and have been reclassified by the IUCN 

as "Endangered" in the UK with a projected population decline from 50-80% between 2010 and 

2025 and listed as "Near threatened" internationally (IUCN, 2025).  

3.4.4 Atlantic salmon are anadromous fish, spawning in freshwater and feeding at sea. Salmon spawn 

in the upper reaches of rivers, where they live for one to three years before migrating to sea as 

smolts. At sea, salmon grow rapidly and after one to four years return to their natal river to 

spawn (Vladic and Petersson, 2015). For the first of the freshwater life history stages of Atlantic 

salmon they are referred to as Alvins. This is after they hatch, are roughly 10 mm in size, still 

have a yolk sac and remain in interstitial gravel (Thorstad et al., 2011). After Alvin have used 

their yolk sac and grown to roughly 20 mm they are then referred to as fry and are found to 

inhabit slightly larger rocks and stones in river.  After approximately one year after hatching 

Atlantic salmon are referred to as par and after two to three years par undergo metamorphosis 

(often called smoltification) to survive in the marine environment and are referred to as smolts 

(Thorstad et al., 2011). External triggers are believed to be the cue for downstream smolt 

migration and include water discharge (flow and velocity) and temperature (McCormick et 

al.,1998; Thorstad et al.,2011).  
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Smolt Migration  

3.4.5 The timing of spring migration is believed to significantly influence marine survival, ensuring 

that smolts arrive at the sea when ocean conditions, such as temperature and prey availability 

are optimal. In Scottish rivers, smolt migration generally spans three to seven weeks between 

April and June. However, the majority of smolts tend to migrate within a more concentrated 

period of one to two weeks. Smolts frequently travel downstream in groups or shoals, 

potentially providing them with some protection against predators. The smolt migration 

period, especially when smolts enter estuaries, is often marked by high mortality rates, 

primarily due to predation (Kocik et al., 2009; Thorstad et al., 2012). Upon reaching the sea, 

the movement of salmon smolts can be complex. Some smolts head directly out to sea, while 

others move in various directions, yet the overall movement is consistently seaward and active 

rather than passive (Thorstad et al.,2007).  

3.4.6 Newton et al. (2021) tracked 56 smolts leaving the River Conon (located approximately 220 km 

to the east of the Aspen Array Area, entering the Cromarty Firth) and found that those detected 

at the furthest offshore receiver array did not take the most northerly route and instead they 

initially travelled eastward. Similarly, McIlvenny et al. (2021) observed that 26 smolts exiting 

the Wick River (located approximately 175 km to the North of the Aspen Array Area, entering 

the Moray Firth) also followed a direct easterly path, rather than heading north. Main (2021) 

reported that of the 33 smolts leaving the River Dee (located approximately 120 km to the 

Southeast of the Aspen Array Area), most migrated south-east within the first 20 km of their 

marine journey. 

3.4.7 In addition to these tracking studies, the Marine Directorate has conducted scientific trawl 

surveys to better understand the coastal marine distribution of salmon smolts. These epipelagic 

surveys were carried out in early May during 2017, 2018, 2019, and 2021. While the 2017 effort 

focused on the Moray Firth, subsequent surveys extended across much of the east coast of 

Scotland. The results indicate that in May, salmon smolts are broadly distributed in the waters 

immediately east of the coast, however some have been found at approximately 150 km 

offshore. 

3.4.8 A study by Newton et al. (2021) investigated the movements of Atlantic salmon smolt in the 

Cromarty and Moray Firths; the study observed relatively rapid downstream migration, with 

the fish taking an average of eight days to travel approximately 62 km. An eastern movement 

of smolt was observed from the Cromarty Firth, with observations made up to 30 km from 

shore in the marine environment, and >60 km from the river mouth. This is supported by 

Thorstad et al. (2004) and Finstad et al. (2005) who noted that smolts undergo rapid migrations 

towards open marine areas, away from their river of origin, and in general do not follow nearby 

shores (McIlvenny et al., 2021), although there is currently limited information regarding the 

migratory routes of post-smolts Contradictory evidence from Malcolm et al. (2010) suggests 

that smolt utilise nearshore areas at the commencement of their marine migration.  
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Adult Atlantic Salmon Migration  

3.4.9 Adult Atlantic salmon are known to feed primarily in the Norwegian Sea and off the coast of 

West Greenland (Thorstad et al., 2011). A study investigating the migratory routes of adult 

Atlantic salmon in Scotland observed a general migratory pattern, whereby salmon migrate 

through the North Sea, travel along the coast back to their home river for spawning and then 

return to the sea for feeding and growth (Malcolm et al., 2010). This behaviour suggests the 

potential for Atlantic salmon to transit the fish and shellfish study area during migration.  

3.4.10 Studies have found adult Atlantic salmon return to their natal rivers from marine feeding in 

offshore waters along a northerly and westerly bias to the Scottish coasts (Malcolm et al., 

2010), therefore demonstrating the potential for Atlantic salmon to pass through the study 

area. Typically, Atlantic salmon spawning peaks between November and December, with adults 

returning to their natal rivers from June to August, (Harvey et al., 2020). Findings from studies 

indicate that adult salmon tend to stay within the upper 10 m of the water column (Holm et al., 

2006; Davidsen et al., 2013; Godfrey et al., 2014; 2015).  

3.4.11 The River Dee and South Esk SACs are located within the study area and are both have Atlantic 

salmon as a qualifying feature to the Aspen Array Area. Additionally, the River Tay SAC, although 

outside the study area, has been included due to the migratory nature of Atlantic salmon and 

its close proximity to the study area (Figure 3.15). These designated sites support a high-quality 

Atlantic salmon population, but there has been a significant decline in their abundance in 

recent years (JNCC, 2015; Sear et al., 2022). The headwaters of the River Tay and subsequent 

River Tay SAC (193km to the south of the Aspen Array Area) drain from the southern Cairngorm 

and northern Grampian mountains are particularly important for multi sea-winter spring 

salmon.  

3.4.12 According to the Scottish salmon and sea trout fisheries provisional statistics 2024 (Scottish 

Government, 2024), the total reported rod catch of Atlantic salmon of the east coast of 

Scotland for 2024 was 40,737 up by 11,874 (41%) from 2023.  

3.4.13 Taking into consideration the Applicant’s commitment to conduct site-specific eDNA surveys, 

which have provide evidence of the presence of Atlantic salmon within the study area at the 

time, in addition to the existing evidence for migratory species within the study area, the 

Applicant is confident that there is a robust evidence base to inform a comprehensive 

assessment of the potential impacts on migratory species.  
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Sea Trout 

3.4.14 Similar to Atlantic salmon, sea trout also spend a number of years in fresh water before 

migrating to sea, however in contrast to Atlantic salmon, the species often return to fresh water 

to overwinter. Netting and tracking data for post-smolt sea trout suggest that the species 

typically remain close to the coast for the first couple of months before moving further offshore 

(Finstad et al., 2005, as cited in Malcolm et al., 2010). There is little consistency in observed 

migratory patterns of adult sea trout, with studies on the west coast of Scotland suggesting 

locally constrained areas, and contrasting studies suggesting wide-range migrations, supported 

by offshore fishing vessel catches of the species suggesting offshore movement and migrations 

(Malcolm et al., 2010).  

3.4.15 According to the Scottish salmon and sea trout fisheries provisional statistics 2024 (Scottish 

Government, 2024), the total reported rod catch of sea trout of the east coast of Scotland for 

2024 was 7,916 down by 2,500 (24%) from 2023.  

European Eel 

3.4.16 European eel are listed as critically endangered on the IUCN Red List and are UK Biodiversity 

Action Plan (UK BAP) priority fish species. In addition, the Scottish Eel Management Plan was 

established in 2010 in response to the Eel Recovery Plan (formed under European Commission 

Council Regulation No 1100/2007) with the aim of improving the European eel stocks (DEFRA, 

2010). European eel are catadromous, feeding in freshwater and spawning at sea. The 

movements of juveniles migrating from the spawning grounds in the Sargasso Sea are thought 

to be primarily dictated by the course of prevailing currents, and there is a general assumption 

that proximity to Atlantic currents is associated with high eel numbers (Malcolm et al., 2010), 

and due to the location and direction of the North Atlantic Drift current, the migratory 

movements of juvenile European eel are assumed to follow a southern movement along the 

coast. In contrast to this, the migration routes of adult eels do not appear to hug the UK 

coastline, however, data on the understanding of European eel movements are scarce 

(Malcolm et al., 2010). This species was detected in both regional survey datasets and in the 

eDNA surveys, although it is unlikely to be found in significant numbers within the study area, 

however it is still considered to ensure a precautionary approach. 

River Lamprey and Sea Lamprey 

3.4.17 River lamprey and sea lamprey are designated under Appendix III of the Bern Convention, The 

Conservation of Habitats and Species Regulations (2017), Schedule 5 of the Wildlife and 

Countryside Act and are on the Scottish Biodiversity List. River lamprey are widespread in the 

UK, typically occurring close to the coast (Barnes, 2008a). River lamprey are an anadromous 

species which grow to maturity in estuaries around Britain and then move into fresh water to 

spawn in clean rivers and streams. The larvae spend several years in silt beds before 

metamorphosing and migrating downstream to estuaries (Maitland, 2003). River lamprey have 

been recorded in the River Ugie (shown in Figure 3.15) at various locations during the National 

Lamprey Survey of Scotland from 2003-2005 (National Biodiversity Network (NBN), 2020).  
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3.4.18 Sea lamprey occur offshore throughout the UK, migrating upstream of rivers to spawn (Barnes, 

2008b). Spawning in British rivers usually occurs in late May or June. After hatching, the larvae 

drift downstream, distributing themselves among suitable silt beds. The larvae spend several 

years in silt beds before metamorphosing and migrating downstream. Relatively little is known 

about them after they reach the sea, where they have been found in both shallow coastal and 

deep offshore waters (Maitland, 2003). Lamprey species were detected eDNA surveys, and 

have been recorded in the River Ugie, which suggests that they have the potential to migrate 

through the study area.  

Allis Shad and Twaite Shad  

3.4.19 The allis shad and the twaite shad are both anadromous fish species found in the north-east 

Atlantic Ocean, including the North Sea and coastal waters of Scotland. The habitat 

requirements of twaite shad are not fully understood, but they are known to spawn at night in 

shallow areas near deeper pools, with their eggs sinking into the spaces between coarse gravel 

and cobble substrates (JNCC, 2021a). Allis shad also have poorly understood habitat needs, 

spending most of their adult lives in coastal waters and estuaries before migrating into rivers 

to spawn, sometimes traveling up to 800 km upstream in continental Europe. Allis shad spawn 

at night, releasing their eggs into the current where they settle among gaps in gravelly 

substrates, with shallow, gravelly areas adjacent to deep pools thought to represent optimal 

spawning habitat (JNCC, 2021b). These species where not detected in any of the regional survey 

datasets or in the site-specific eDNA surveys, so are considered unlikely to be found in 

significant numbers within the study area, however they are considered to ensure a 

precautionary approach. 

European Smelt  

3.4.20 European smelt (also known as sparling) primarily inhabit estuaries and large lakes, spending 

the majority of their life in the estuarine zone with only brief excursions into the littoral zone 

(Arula et al., 2017). When it comes time to spawn, the sparling will enter rivers, typically 

depositing their eggs on sandy or gravelly bottoms in the fast-flowing waters of lake tributaries 

or the shallow shores of lakes and rivers. These species where not detected in any of the 

regional survey datasets or in the site-specific eDNA surveys, so are considered unlikely to be 

found in significant numbers within the study area, however they are considered to ensure a 

precautionary approach given their strong preference for estuarine environments which are 

encompassed within the study area. 

3.5 Elasmobranchs 

3.5.1 Elasmobranchs are a group of electrosensitive fish that includes sharks, rays, and skates. 

Elasmobranchs can detect the electrical fields emitted by themselves and other organisms. The 

most widely known use of electric fields is for prey detection, where the prey item generates 

an electric field that the predator senses. Electro-sensitivity can also be used for orientation. 

Elasmobranchs are therefore considered a sensitive receptor to Electromagnetic Fields (EMF) 

emitted from operational cables. 
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3.5.2 All species of sharks and rays found in Scottish waters are listed as threatened or, in decline on 

the Convention for the Protection of the Marine Environment of the North-East Atlantic (the 

OSPAR Convention) list (Hetherington and Bendall, 2020). Elasmobranch species that have the 

potential to occur within the study area are predominantly demersal, including various skates 

and rays such as the common skate (Dipturus batis) and flapper skate (Dipturus intermedius), 

blonde ray (Raja brachyura), thornback ray, sandy ray (Leucoraja circularis), starry ray (Raja 

radiata), cuckoo ray and spotted ray (Coull et al., 1998; Ellis et al., 2010; 2012; Seagreen, 2018). 

3.5.3 Benthopelagic and pelagic shark species are also likely to be present, including tope shark 

(Galeorhinus galeus), starry smoothhound (Mustelus asterias), porbeagle shark (Lamna nasus) 

lesser spotted dog fish and blue shark (Prionace glauca). Most of the benthopelagic and pelagic 

shark species are likely to pass through the area rather than being resident, given their 

extensive ranges (Coull et al., 1998; Ellis et al., 2010; 2012). 

Common Skate  

3.5.4 The common skate was historically abundant in the north-east Atlantic, including the northern 

North Sea, but its population has drastically declined due to overfishing and bycatch. It is now 

considered critically endangered globally and in European waters (IUCN, 2025). The common 

skate is a bottom-dwelling species found at depths of 100-200 m, feeding on a variety of prey 

including crustaceans, molluscs, and small to medium-sized fish (Neal and Pizzolla, 2006). While 

the species has been extirpated from parts of its former range, it is believed to still have some 

strongholds off western Scotland and in the Celtic Sea. Recent studies indicate the species is 

now rare in the northern North Sea, however, the study area overlaps with low-intensity 

nursery grounds for the common skate (Ellis et al., 2012). Common skate where not detected 

the site-specific eDNA surveys, and are considered unlikely to be found in significant numbers 

within the study area, however they are considered to ensure a precautionary approach. 

Spotted Ray  

3.5.5 The spotted ray, also known as the spotted skate, was historically found in the northern North 

Sea. However, its population has declined significantly due to overfishing and bycatch. The 

spotted ray is a small, bottom-dwelling ray species that feeds on a variety of prey, including 

small fish, crustaceans, and molluscs (Gibson-Hall, 2018). Spotted ray are rare in the northern 

North Sea, however they do have known nursery grounds of relevance to the Proposed 

Development (Coull et al., 1998; Ellis et al., 2012). Spotted ray where not detected the site-

specific eDNA surveys, and are considered unlikely to be found in significant numbers within 

the study area, however they are considered to ensure a precautionary approach.
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Cuckoo Ray 

3.5.6 The cuckoo ray is a benthic species found in coastal and continental shelf waters of the 

Northeast Atlantic. It prefers sandy or mixed substrates at depths of 50–300 m. Cuckoo rays 

feed mainly on small fish, crustaceans, and invertebrates. They are oviparous, laying egg cases 

("mermaid’s purses") with young developing externally. Spawning can occur year-round but 

tends to peak seasonally. While relatively widespread, they are vulnerable to bottom trawling 

due to their habitat and slow reproductive rate. Cuckoo ray where recorded in site specific 

seabed imagery, however, are considered unlikely to be found in significant numbers within 

the study area, however they are considered to ensure a precautionary approach. 

Basking Shark 

3.5.7 Basking sharks are the largest fish in the North Atlantic, reaching up to 12 m in length. Basking 

sharks are obligate ram feeders, meaning that they use their gill rakers to filter zooplankton 

from the water as they swim along (Wilson et al., 2020). They are long-lived species, with some 

individuals reaching up to 100 years old. Defining characteristics of basking shark include slow 

growth, delayed maturation, long gestation periods and production of few young. Males are 

believed to reach sexual maturity between 12-16 years and females in the region of 16-20 years 

(Wilson et al., 2020). They are thought to breed at the start of summer and offspring gestation 

takes between one to three and a half years (Wilson et al., 2020).  

3.5.8 Basking sharks are currently listed as Endangered on the IUCN Red List (IUCN, 2025) and are 

protected under Schedule 5 of the Wildlife and Countryside Act (1981), Countryside Rights of 

Way Act (2000) and the Nature Conservation (Scotland) Act (2004). 

3.5.9 Basking sharks are often found along ocean fronts, potentially due to the availability of food 

and migrate from the western English Channel in spring to western Scottish waters, where they 

spend the summer and early autumn before moving offshore in winter. However, it is 

important to note that the migration of basking sharks is not fully understood and remains 

rather ambiguous in waters around the UK (Wilson et al., 2020).  

3.5.10 A study carried out by Austin et al., (2019) indicates that the northern North Sea, located on 

the east coast of Scotland, has not been previously recognised as a significant gathering area 

for basking sharks. Nevertheless, historical sightings have been documented in this region. 

There have been reports of exceptionally high numbers of basking sharks on the north-east 

coast of Scotland recently (Wilson et al., 2020). According to Pikesley et al. (2024), long term 

data running from 1987 to 2020, that the north-east coast of Scotland has been frequented by 

basking sharks partially in late summer to feed, albeit in limited numbers. This region presents 

potential for future population growth as the basking shark population in the north-east 

Atlantic continues to recover from past exploitation. Basking sharks where not detected the 

site-specific eDNA surveys, and are considered unlikely to be found in significant numbers 

within the study area, however they are considered to ensure a precautionary approach as 

there is the potential they transit through the area occasionally.
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Spurdog  

3.5.11 The spurdog, also known as the spiny dogfish, was historically widespread in the north-east 

Atlantic, including the northern North Sea. However, its population has declined significantly 

due to overfishing and bycatch. The spurdog is a small, bottom-dwelling shark species that 

feeds on a variety of prey, including small fish, crustaceans, and molluscs (Barnes, 2008c). While 

the species has been extirpated from parts of its former range, it is believed to still have some 

remnant populations in the region. However, it does have known nursery grounds of relevance 

to the Proposed Development (Coull et al., 1998; Ellis et al., 2012). Spurdog where not detected 

the site-specific eDNA surveys, and are considered unlikely to be found in significant numbers 

within the study area, however they are considered to ensure a precautionary approach. 

Tope Shark 

3.5.12 The tope shark, also known as the school shark or oil shark, was historically widespread in the 

north-east Atlantic, including the northern North Sea. However, its population has declined 

significantly due to overfishing and bycatch. The tope shark is a medium-sized, bottom-dwelling 

shark species that feeds on a variety of prey, including small fish, crustaceans, and molluscs 

(Barnes, 2008d). Tope shark have known nursery grounds of relevance to the Proposed 

Development (Coull et al., 1998; Ellis et al., 2012). Tope shark where not detected the site-

specific eDNA surveys, and are considered unlikely to be found in significant numbers within 

the study area, however they are considered to ensure a precautionary approach. 

Starry Smoothhound 

3.5.13 The starry smoothhound was historically widespread around the British Isles, including the 

northern North Sea. It is a shallow-water shark species that favours sandy, shingle, and light 

broken ground, and tends to stay clear of heavy, rocky areas. A survey of over 400 

smoothhound around the UK found that every single one was a starry smoothhound, with no 

records made of common smoothhound (Mustelus mustelus) (Farrell et al., 2009). This, 

however, was likely due to misidentifications, as the two species are very similar in appearance.  

3.5.14 Overall, the starry smoothhound have experienced regional population declines—especially 

local extinctions in several areas of the Mediterranean Sea and current estimates are that the 

overall stock has declined by 20–29% since the early 1980s, primarily as a result of increased 

exploitation (Régnier et al., 2024). Starry smoothhound where not detected the site-specific 

eDNA surveys, and are considered unlikely to be found in significant numbers within the study 

area, however they are considered to ensure a precautionary approach.
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Porbeagle 

3.5.15 The porbeagle shark (Lamna nasus) was historically found throughout the north-east Atlantic, 

including the northern North Sea, but its population has declined significantly in this region in 

recent decades. Studies indicate the porbeagle is now rare or absent from the northern North 

Sea, likely due to historical overfishing, as the species was heavily targeted for its meat, fins, 

and liver oil (Barnes, 2008e). While porbeagles were once common in the North Sea, their range 

has contracted, and they are now considered endangered throughout much of the north-east 

Atlantic and classified as “Vulnerable” on the IUCN red list (IUCN, 2025) with some residual 

populations potentially remaining in the western English Channel and Celtic Sea. Continued 

conservation efforts will be crucial to prevent further declines and potential local extinctions 

of the porbeagle shark in the northern North Sea. Porbeagle where not detected the site-

specific eDNA surveys, and are considered unlikely to be found in significant numbers within 

the study area, however they are considered to ensure a precautionary approach. 

Lesser Spotted Dogfish 

3.5.16 The lesser spotted dogfish is a small, demersal shark commonly found in shallow coastal waters 

of the Northeast Atlantic and Mediterranean, typically over sandy, muddy, or gravel substrates. 

It feeds mainly on crustaceans, molluscs, and small fish. This species is oviparous, laying egg 

cases throughout the year, with peaks in spring and summer. It has slow growth and late 

maturity, making it vulnerable to overfishing despite being relatively abundant and resilient 

compared to larger shark species (Pizzolla, 2008). Lesser spotted dog fish where recorded in 

site specific seabed imagery, however, are considered unlikely to be found in significant 

numbers within the study area, however they are considered to ensure a precautionary 

approach. 
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3.6 Shellfish  

Nephrops 

3.6.1 Nephrops, also known as Norwegian lobster, have a wide distribution across the eastern 

Atlantic and North Sea. They are present at depths between 20 and 800 m, in sublittoral soft 

sediment. Interpretation of regional-scale sediment maps from EMODnet (2021) shows that 

surface sediments predominantly consist of soft sand and gravel across the study area. 

Nephrops are opportunistic predators and feed primarily on other crustaceans, but have been 

known to feed on molluscs, echinoderms and polychaetes, and their growth rate can vary 

depending on food availability (Hill and Sabatini, 2008). They leave their burrows at dawn and 

dusk to forage, exhibiting diel feeding patterns. They do not reach sexual maturity until 2-3 

years and have an annual reproductive cycle, where sexually mature individuals moult towards 

the end of spring, and mating takes place before the females' exoskeleton has hardened. 

Fertilised eggs are carried on the female's abdomen for 8-9 months. Females tend to remain 

within their burrows during this time. The fecundity of the species varies geographically, and 

larval mortality rates can be high. Potential recruitment from other populations of Nephrops is 

low as larvae do not have a high dispersal potential, and adult Nephrops show no evidence of 

migration (Hill and Sabatini, 2008). Nephrops where detected the site-specific eDNA surveys, 

and are considered likely to be found within the study area. 

Brown Crab  

3.6.2 Brown crab inhabit a range of intertidal and subtidal habitats, including bedrock, under 

boulders, mixed coarse grounds, and offshore muddy sands, up to depths of approximately 

100m (Neal and Wilson, 2008). Brown crab populations have a wide range, extending from 

Scandinavia to Portugal (Bridges, 2018), with adult crabs known to undertake extensive 

migrations, to offshore overwintering grounds, where eggs are hatched, moving back to coastal 

areas around May (Tonk and Rozemeijer, 2019). Male brown crabs are known to migrate north 

along the east coast of Scotland (Mesquita et al., 2021). In addition to their presence in regional 

surveys, brown crab where identified from seabed imagery sampling have been taken across 

the OTC Corridor and Aspen Array Area.  

European Lobster  

3.6.3 European lobster (Homarus Gammarus) inhabits similar habitats to those described for brown 

crab above. The European lobster has a wide distribution, extending from Scandinavia to the 

Iberian Peninsula, and is recognised for its extensive migrations, particularly related to 

reproductive behaviour and finding suitable habitats (Wilson, 2008). European lobster where 

not detected the site-specific eDNA surveys, however to their presence in regional surveys they 

are considered likely to be found within the study area. 
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Scallop 

3.6.4 King scallop (Pecten maximus) and Queen scallop (Aequipecten opercularis) typically inhabit 

shallow depressions in the seabed, preferring areas of clean firm sand and fine or sandy gravel 

and are occasionally observed on muddy sands (Marshall and Wilson, 2008). Scallops undertake 

limited swimming, with swimming behaviours likely to be at a high energy cost and generally 

associated with escape scenarios. Consequently, this species is not expected to travel large 

distances (Marshall and Wilson, 2008). Scallop where not detected the site-specific eDNA 

surveys, however to their presence in regional surveys they are considered likely to be found 

within the study area. 

3.7 Species of Commercial Importance 

3.7.1 Detailed information on species of commercial importance is provided in Volume 2, Chapter 

13: Commercial Fisheries of the EIAR. The key species landed within the study area include 

Nephrops, haddock, herring, lobsters, brown crabs and king scallops. 

Shellfish  

3.7.2 Shellfish are considered to be potentially sensitive to activities associated with the Proposed 

Development, based on their limited mobility and therefore are considered less able to avoid 

potential disturbances compared to more mobile species. Several shellfish species are likely 

present within the study area, including European lobster, Nephrops, King scallop, velvet 

swimming crab (Necora puber), brown crab (Statoil, 2015). Nephrops are of particular 

significance due to their commercial importance within the region. 

Nephrops  

3.7.3 Nephrops are the most valuable shellfish fishery in the Scottish North Sea, with over 20,717 

tonnes landed by in Scotland by all Vessels in 2023, worth £85.9 million (Scottish Fisheries 

Statistics, 2023 – Corrected Match 2025).  

Brown Crab  

3.7.4 Brown crab are one of the most economically important crab species in UK waters. The Scottish 

Fisheries Statistics (2023– Corrected Match 2025) show that 6,344 tonnes of edible crab were 

landed in 2023, worth £16.7 million. A brown crab stock status assessment undertaken in 2023 

by Cefas, reported a high exploitation rate of brown crab in the North Sea, East of Scotland, 

Orkney, and some stocks on the west coast of Scotland, with anecdotal information suggesting 

a recent expansion of fishing activity in both pot numbers and distribution (Cefas, 2024). 
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European Lobster  

3.7.5 A total of 1,329 tonnes of European lobster, worth £19.4 million was caught from Scottish 

vessel in 2023 (Scottish Fisheries Statistics, 2023– Corrected Match 2025). The stock 

assessment of lobsters in 2023, as reported by Cefas (2024), highlighted a concerning trend of 

high exploitation rates in various regions. Lobster stocks in the North Sea, East of Scotland, 

Orkney, and some areas on the west coast of Scotland were identified as experiencing 

significant exploitation pressures. Anecdotal evidence suggested a recent increase in fishing 

activity, both in terms of the number of pots used and the expanded distribution of fishing 

efforts. 

Scallop  

3.7.6 Regionally, key Scallop grounds are located to the south of the study area in the central North 

Sea (Dobby et al., 2016). The Scottish Fisheries Statistics (2023) show that 4,182 tonnes of 

Queen scallops were landed in 2023, worth £2 million. In addition to Queen scallop landings, 

Scottish Fisheries Statistics (2023) show that 7,310 tonnes of ‘scallop’ were landed in 2023, 

worth £19.2 million. 

Pelagic Species  

Herring  

3.7.7 Herring is one of the most economically important pelagic fisheries in the North Sea. In 2023, 

37,248 tonnes of herring landed by Scottish vessels worth £24.2 million (Scottish Fisheries 

Statistics, 2023 – Corrected March 2025). They have a wide-ranging spatial distribution across 

the North Sea; however, most adults are fond on the continental shelfs, they form large shoals 

and have diurnal vertical migration patterns (ICES, 2023d). They lay their eggs on gravel 

substratum, making them particularly susceptible to anthropogenic activity. Given the unique 

sedimentary requirement for herring spawning grounds and the stock's vulnerability to 

overfishing, ICES provide guidance on sustainable fishing practices, including limiting catches 

and protecting sensitive habitats such as spawning areas (ICES, 2024b; Kyle-Henney et al., 

2024). 

Mackerel  

3.7.8 Mackerel is the most valuable pelagic fishery in the North Sea, with 110,877 tonnes landed by 

Scottish vessels in 2023, worth £132.2 million (Scottish Fisheries Statistics, 2023). They have a 

wide-ranging distribution but predominantly inhabit waters on the continental shelf. Mackerel 

migrate annually, likely in response to oceanographic temperatures and the availability of food. 

Mackerel typically spawn between May and July.  

3.7.9 During winter, both immature and mature mackerel are more abundant along the edges of the 

continental shelf and Norwegian Deeps, with densities increasing in summer as they enter the 

Southern Bight through the Channel and the northern North Sea around Scotland (Jansen et 

al., 2012). The North Sea mackerel stock has faced challenges due to overexploitation and poor 

recruitment, leading to unsustainable harvesting levels. 
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3.7.10 The North Sea mackerel stock's protection and management involves various measures, 

including fishing prohibitions in specific areas and times. After spawning, the North Sea stock 

mixes with immigrants of the western stock on feeding grounds in the southern Norwegian Sea 

before returning to over-wintering areas. Most mackerel landings are concentrated around the 

Shetland and Orkney Isles, extending into the central North Sea. Fisheries exploit mackerel 

throughout the year, with peak landings typically occurring in the 3rd quarter (July to 

September) (ICES, 2024a). 

Demersal Species 

Sandeel 

3.7.11 Prior to the recent ban on commercial sandeel fishing in UK waters, sandeel were an important 

target species for Scottish fishing vessels15. Sandeel landings by Scottish vessels fluctuated 

significantly but often exceeded 100,000 tonnes per year in the early 2000s, peaking at over 

150,000 tonnes in 2002 (Marine Scotland, 2023 – Corrected March 2025). However, landings 

declined in the late 2000s and 2010s, falling to around 50,000-70,000 tonnes per year on 

average. Sandeel are a vital component of the Scottish marine ecosystem, serving as a crucial 

food source for seabirds, marine mammals, and predatory fish. The decline in sandeel 

populations in recent years has had significant impacts on these dependent species, 

contributing to declines in seabird populations and affecting the overall health of the marine 

ecosystem.  

3.7.12 A recent change in legislation involves the banning of commercial sandeel (lesser & Raitt's 

sandeel) fishing in UK waters, including Scottish waters. This ban was announced by the UK 

Government in January 2024 and confirmed in February 2024, with the aim of benefiting 

seabirds and other wildlife that depend on sandeel as a crucial part of their diet (Scottish 

Government, 2023). The ban is a response to the decline in sandeel populations, which are an 

important food source for many species, including marine mammals, seabirds, and predatory 

fish. The ban is intended to support the wider marine ecosystem and provide greater resilience 

to vulnerable species, particularly in the face of climate change and the impact of warming seas 

(Coull et al., 1988). The ban on sandeel fishing proposed by the Scottish Government was 

brought into effect in April 2024. This closure has complimented the existing sandeel 

management measures, such as the closure in sandeel management area 4 that has been in 

place since 2000 to avoid bycatch of cod and haddock and negative impacts on seabird food 

supply. 

Haddock  

3.7.13 Haddock are widespread across deeper waters in the North Atlantic, with a significant presence 

in the North Sea. Haddock typically spawn between March to May; spawning stock is strongly 

influenced by recruitment from the previous year. A total of 40,575 tonnes was landed by 

Scottish vessels in 2023, worth £41.8 million (Scottish Fisheries Statistics, 2023– Corrected 

March 2025).  

 
15 The Sandeel (Prohibition of Fishing) (Scotland) Order 2024 

https://www.legislation.gov.uk/ssi/2024/36/pdfs/ssipn_20240036_en_001.pdf
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Cod 

3.7.14 In 2023, Scottish vessels landed a total of 12,711 tonnes of cod, with a market value of £41.5 

million (Scottish Fisheries Statistics, 2023 – Corrected March 2025). Cod are among the most 

commercially valuable fish species in the UK, and their popularity has led to extensive fishing in 

UK waters. They typically inhabit sandy substrate and form large, dense shoals, which makes 

them relatively easy to catch. Atlantic cod are productive breeders, with spawning activity 

usually taking place between February and April (Coull et al., 1998; Ellis et al., 2012). 

3.8 Species of Conservation Importance 

3.8.1 Within the northern North Sea region, there are records of several marine and estuarine 

species protected under national, European, and international legislation.  

3.8.2 Species of conservation importance that have the potential to be present within the study area 

are listed below in Table 3.3 alongside their associated designations. 

3.8.3 On account of the conservation importance of these species to the region, all species are 

considered sensitive receptors to the Proposed Development and, therefore, potential impacts 

on these species from the Proposed Development will be taken into consideration in the fish 

and shellfish ecology assessment. 
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Table 3.3 Species of Conservation Importance Potentially Present within the Study Area 

Species OSPAR 
Threatened 

and/or Declining 
Species 

UK POST 2010 
Priority Species 

Scottish PMF Nature 
Conservation 
(Scotland) Act 

2004 

ICUN Red List 
(classifications of 
‘Vulnerable’ and 

higher) 

Annex II Fish 
Species EU 

Habitats Directive 
(92/43/EEC) 

Allis shad 🗸 🗸 - -  Critically 
Endangered 

🗸 

Angler Fish  🗸 🗸 - -  - 

Atlantic salmon 🗸    Near threatened 🗸 

Basking shark 🗸 🗸 🗸 🗸 Endangered  

Blue ling (Molva 
dipterygia) 

- 🗸 🗸 - Vulnerable - 

Blue shark - 🗸 - - Near Threatened - 

Cod 🗸 🗸 - - Vulnerable - 

Common Skate 🗸 🗸 🗸 - Critically 
endangered 

- 

European Eel 🗸 🗸 - - Critically 
Endangered 

🗸 

Fresh Water Pearl 
Mussel 

- - - - Critically 
endangered 

🗸 

Greenland halibut 
(Reinhardtius 
hippoglossoides) 

🗸 🗸 - - Near Threatened - 

Gulper Shark 
(Centrophorus 
granulosus) 

🗸 🗸 - - Critically 
endangered 

- 

Hake - 🗸 - - - - 

Herring - 🗸 🗸 - - - 
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Species OSPAR 
Threatened 

and/or Declining 
Species 

UK POST 2010 
Priority Species 

Scottish PMF Nature 
Conservation 
(Scotland) Act 

2004 

ICUN Red List 
(classifications of 
‘Vulnerable’ and 

higher) 

Annex II Fish 
Species EU 

Habitats Directive 
(92/43/EEC) 

Horse Mackerel - 🗸 - - Vulnerable - 

Leatherback Turtle 
(Dermochelys 
coriacea) 

🗸 - - - Critically 
Endangered 

- 

Lesser Sandeel - 🗸 🗸 - - - 

Ling - 🗸 🗸 - - - 

Mackerel - 🗸 🗸 - - - 

Norway Pout - - 🗸 - - - 

Ocean Quahog 🗸 - 🗸 - - - 

Plaice  🗸 - - - - 

Porbeagle (Lamna 
nasus) 

🗸 🗸 - - Vulnerable - 

Portuguese dogfish 
(Centroscymnus 
coelolepis) 

- 🗸 - - Near Threatened - 

Raits Sandeel - 🗸 🗸 - - - 

River Lamprey - - - - Near threatened 🗸 

Sandy Ray - 🗸 - - Endangered - 

Sea Trout - 🗸 - - - - 

Sea Lamprey 🗸 - - - - 🗸 

Smelt - 🗸 - - - - 
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Species OSPAR 
Threatened 

and/or Declining 
Species 

UK POST 2010 
Priority Species 

Scottish PMF Nature 
Conservation 
(Scotland) Act 

2004 

ICUN Red List 
(classifications of 
‘Vulnerable’ and 

higher) 

Annex II Fish 
Species EU 

Habitats Directive 
(92/43/EEC) 

Spotted Ray 🗸  - - - - 

Spurdog 🗸 🗸 🗸 - Vulnerable - 

Thornback Ray 🗸 - - - Near Threatened - 

Tope - 🗸 - - Critically 
endangered 

- 

Twaite Shad - 🗸 - - Near threatened 🗸 

Whiting - 🗸 🗸 - - - 



  

 

ASPEN OFFSHORE WIND FARM 

Revision: 01 
77 of 89 

 

3.9 Designated Sites 

3.9.1 Sites designated for nature conservation within or in proximity to the study area have been 

detailed in Table 3.4 and presented in Figure 3.16. Sites that have a qualifying feature related 

to fish and shellfish ecology, or a qualifying feature that is dependent on fish and shellfish 

ecology have been listed within this table. 

Table 3.4 Sites Designated for Nature Conservation  

Designated 
Site  

Distances 
from Aspen 
Array Area 
(km) 

Distance from OTC 
Corridor (km) 

Qualifying Features (Specifically 
Related to Fish and Shellfish 
Ecology) 

Turbot Bank 
NCMPA 

31 0.1 Sandeel 

Southern 
Trench MPA 

62 6 Minke whale which use the site for 
feeding on prey species (notably 
sandeel). 

Firth of Forth 
Banks Complex 
NCMPA 

105 28 Ocean quahog aggregations 

River Dee SAC 118 6 Atlantic Salmon (Annex II Species) 
and Freshwater pearl mussel 
(Margaritifera margaritifera) 

River Spey SAC 160 130 Atlantic Salmon (Annex II Species), 
and Sea Lamprey. 

River South Esk 
SAC 

170 60 Atlantic Salmon (Annex II Species) 

River Tay SAC 193 38 Atlantic Salmon (Annex II Species), 
River Lamprey and Sea Lamprey.  
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4 Summary  

4.1.1 A summary of species recorded and other species that are known to be present in the study 

area are detailed in Table 4.1. At this stage, all the species detailed in Table 4.1 have been 

scoped in into the baseline.  

Table 4.1 Fish and Shellfish Species Recorded, or Potentially Present, Within the Study Area 

Group/Species 

Pelagic 

Allis shad  
Atlantic salmon  
European eel 
European pilchard  
European sea bass 
Garfish 
Herring  
Horse mackerel 

Lamprey  
Mackerel  
Sauries 
Sea lamprey  
Sea trout  
Sprat  
Twaite shad 

Demersal  

Cod  
European flounder  
Greater sandeel  
Grey gurnard 
Goby   
Haddock  
Hake  
Halibut  
John Dory  
Long-spined Sea scorpion 
Ling  
Lemon sole  
Norway pout  
Norwegian topknot  
Plaice  

Pogge  
Poor cod 
Rock Gunnel 
Red gurnard  
Raitt’s sandeel  
Saithe  
Sandeel 
Sand Lance 
Smooth sandeel  
Sole 
Solenette  
Monkfish  
Whiting 
Witch flounder  
 

Shellfish  

Brown shrimp  
Brown crab  
European lobster  
Freshwater pearl mussel 
King scallop 

Nephrops  
Velvet swimming crab 
Queen scallop 
Ocean quahog 

Elasmobranchs  

Basking shark  
Blue Shark 
Porbeagle 
Lesser spotted dogfish  
Spurdog 

Thornback ray  
Cuckoo ray  
Spotted ray  
Starry ray  
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