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1 INTRODUCTION 

This Scoping Report (‘the Report’) has been prepared by Arcus Consultancy Services Ltd 
(‘Arcus’) on behalf of The Scottish Salmon Company (SSC) (‘SSC'). SSC is proposing to 
submit an application under the Town and Country Planning (Scotland) Act 1997 (as 
amended) for an Atlantic salmon marine fish farm to the north-east of Arran (‘the 
Development’). The Development comprises 20 x 120 m circumference fish cages, a feed 
barge and other associated infrastructure and production is based on 5000 tonnes 
maximum standing biomass.   

Screening and Scoping are the first and second stages in the EIA process and, given their 
information requirements, marine fish farm developers are advised to undertake these 
stages as a joint process.  The aim is to identify at an early stage which elements of the 
Development are likely to give rise to potential significant environmental effects and which 
can be 'scoped out' of further assessment.   

The Development would have an approximate equipment surface area of 2.3 ha and is 
therefore classed as a major development under the Town and Country Planning (Hierarchy 
of Developments) Regulations 2009.  The application is anticipated to require a full 
Environmental Impact Assessment (EIA) under the Town and Country Planning 
(Environmental Impact Assessment) (Scotland) Regulations 2017 ('the EIA Regulations') 
as such no Screening Opinion is being sought. 

2 THE APPLICANT 

The Applicant, (SSC), is the leading producer of premium salmon with operations only in 
Scotland.  The company is engaged in all stages of the value chain from smolt production 
through freshwater and marine farming to harvesting and processing, as well as sales and 
marketing activity.  It is dedicated to producing the highest quality Scottish salmon. 

SSC employs a team of over 580 staff across 60 sites on the West Coast and Hebrides, 
including 7 full time jobs already based on Arran.  

SSC is committed to responsible growth and to the environmental, cultural and economic 
growth of rural Scotland.  It is focused on delivering developments with innovative designs 
to contribute to the sustainable growth and improved welfare of the industry.  As part of 
this Development, SSC aims to implement a number of innovation concepts and is working 
closely with key suppliers and the supply chain in order to identify opportunities to improve 
current operational standards.   

3 NEED FOR THE DEVELOPMENT 

Aquaculture has become an established and intrinsic part of Scotland’s coastal 
communities. The Development represents an opportunity to continue to facilitate 
responsible business development on the Isle of Arran and in Scotland, and would play a 
key role in attaining sector growth targets.  

As suggested in the Strategic Plan for Farming Scotland’s Seas1, Scotland has the 
opportunity to be a world-leading player in an industry that is vital for future food security 
and has one of the lowest carbon footprints in animal protein production.  

As highlighted in by the Aquaculture Stewardship Council, in their report “The need for 
responsible aquaculture”2 the demand for healthy food is increasing and with a global 
population that is estimated to reach 9.6 billion by 2050, capture fisheries will not be able 
to meet the growing demand for seafood.  Aquaculture has the potential to contribute to 

                                                
1 Scotland Food & Drink (2016), Aquaculture Growth to 2030: A strategic Plan for farming Scotland’s seas  
2 https://www.asc-aqua.org/wp-content/uploads/2017/07/ASC_flyer_Need-for_MQ_20nov.pdf 
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this global demand with over 50 per cent of seafood produced for human consumption 
coming from fish farms by 2018. 

The Development is one of the first industry moves towards incorporating a number of 
innovations designed to improve fish health and welfare and to reduce the overall 
environmental impact of fish farms, through in built alternatives to the use of chemicals 
and medicines.  These are described in more detail in Section 4.2. 

The Development will also deliver continued social and economic benefit to Arran.  The 
SSC site at Lamlash on Arran currently supports 7 full time jobs adding £1.86 million of 
direct value to the Scottish economy every year.  As part of Development, SSC is looking 
to recruit up to 10 full-time equivalent members of staff based on the island, which will 
support a total GVA for the Scottish economy exceeding £8-10 million per year, based on 
industry-wide impact analysis.  

4 PROJECT DESCRIPTION 

 Location 

The Development is located off the north-east coast of the Isle of Arran in an expanse of 
open water in the Firth of Clyde (Figure 1, Appendix A).  The Firth of Clyde has a coastline 
of over 1200 km and includes eight sea lochs, five estuaries and numerous islands including 
Arran, Bute and the Cumbraes.  SSC has collected current meter data in this area, which is 
indicative of a moderately flushed site.  The dominant current direction in the observed 
data was towards the south-east with relatively modest contribution towards the north-
west.   

The Rural Economy and Connectivity Committee Salmon Farming in Scotland Report 20183, 
recommends that work to examine the scope for siting salmon farms in suitable offshore 
and other locations should focus on higher energy water flows as a priority.  

The benefits associated with operating in the higher energy environments include: 

 Improving overall fish health; 
 Reducing the environmental impact of waste; and 
 Providing scope for the industry to develop higher capacity sites. 

 Innovation (Commercially Sensitive IP Protection Pending) 

This proposal has innovation at its heart, ensuring robust fish health and welfare and 
environmental sustainability.  SSC in collaboration with Gael Force Group and its other 
suppliers would seek to underpin this Development with innovation through implementation 
of the 'SeaQure Farm' concept design provided by Gael Force.  The guiding principle has 
been to deliver sustainable growth through improved stock welfare. The key objectives 
identified for innovation included:  

 Improving fish health and welfare; 
 Operating securely in higher energy sites; 
 Enhancing the safety of our people and equipment; and 
 Ensuring environmental impacts are assessed, mitigated and monitored. 

The SeaQureFarm concept facilitates the integration of fish welfare improvement space.  
This space enables fish to be treated for lice and gill disease, in a controlled environment, 
using multiple inline and proven non-medicinal solutions.  This involves swimming the fish 
to and from the health treatment facility on the barge in a contained system.  This allows 
a more passive and reduced impact on fish whilst handling, as the fish are at all times at 

                                                
3 Scottish Parliament (2018) Salmon Farming in Scotland [Online] Available at: https://sp-bpr-en-prod-
cdnep.azureedge.net/published/REC/2018/11/27/Salmon-farming-in-Scotland/REC-S5-18-09.pdf (Accessed 25/01/2019) 

https://sp-bpr-en-prod-cdnep.azureedge.net/published/REC/2018/11/27/Salmon-farming-in-Scotland/REC-S5-18-09.pdf
https://sp-bpr-en-prod-cdnep.azureedge.net/published/REC/2018/11/27/Salmon-farming-in-Scotland/REC-S5-18-09.pdf
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sea level reducing the needs for stress-inducing high energy pumping and heating systems 
associated with other processes.  

The innovative SeaQure Farm concept also features an integrated mort recovery system. 
The mort recovery would happen immediately and the barge would have space to allow 
the morts to be processed in such a way that value can be gained, e.g. through oil 
extraction to run the power requirements, but in any event reducing the environmental 
and commercial impact of processing regular natural fish mortalities. 

The 'SeaQure Pen' is designed to operate in higher-energy sites such as the Development.  
The design integrates all the functional equipment through the pen, keeping cables and in-
pen furniture fully enclosed and safe.  This feature reduces the risk of power and data 
cable failure, removes trip hazards and maintenance issues, and provides a wide and clear 
working platform.  Uniquely the pen also provides the addition of a clip on safety line, which 
ensures people are kept safe in higher energy sites.  Incorporated as part of the SeaQure 
Farm design are passive net fouling prevention, mort recovery and a live fish swim through 
system for regular fish health treatment, all of which should improve fish health for a lower 
per kilo environmental impact. 

The pens will incorporate a fish transfer system from pen to barge to allow for freshwater 
treatments.  This will utilise a rain water collection system on the nearby feed barge to 
supplement freshwater treatments, which will take place in an installed freshwater facility 
of 140 tonnes within the barge itself.  This method of freshwater treatment will be 
facilitated through a swim through system and will reduce the need for medicinal bath 
treatments. 

With the above designs being integrated and automated, and the inclusion of monitoring 
systems for farm and environment, the 'SeaQure Farm' would deliver safe, integrated and 
value adding innovation.  With this system deployed, the Development would be leading 
innovation in Scotland and would offer significant opportunity to become an exemplar of 
lowering environmental impact per tonne of production. 

 Infrastructure  

The Development layout is shown in Figure 2 (Appendix A) and would consist of the key 
components outlined below:  

 Pens – The Development will comprise two groups of 10 pens of 120 m 
circumference (19.1 m radius).  The pens would  be arranged in two groups (5x2), 
with a surface area of 22,922 m2 or approximately 2.3 hectares (ha); 

 Feed Barge – The feed barge would be fully automated and would have a feed 
holding capacity of 600 tonnes.  The proposed barge would be approximately 
9.5 m/7.8 m height above sea level (unloaded/loaded), 35.5 m long and 12.5 m wide 
and will include an integrated 140 tonne freshwater treatment facility; 

 Moorings – The pens would be secured with a rope and chain matrix.  The proposed 
mooring area would be arranged within a grid layout; 

 Pen Lighting – Low energy, long life 240W LED lights (1000 W halogen lights 
equivalent) would be used in each pen.  All pens stocked with fish would be fitted 
with lights suspended at a depth of 6 m;  

 Pen Nets – The proposed net depth is 10 m.  SSC intends to trial a passive net 
washing solution to ensure automatic cleaning of nets to allow for a good flow 
through of water and to reduce algal growth on the netting;  

 Bird Nets – These would be positioned over the top of each pen and supported by 
16 m x 5  support poles.  The nets would be highly tensioned in order to deter 
predation from diving birds and small mesh to minimise risk of entanglement; and   

 SeaSpine - A central spine runs between pens and the feedbarge, returning the fish 
to the barge and back to the pens.  There are also additional pipes in the spine, 
which will allow mort recovery.  
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All pens and feed pipes would be dark grey or black in colour to minimise visual intrusion 
and impact on the landscape. 

Navigational lighting requirements for the pens would be agreed with the Northern 
Lighthouse Board (NLB).  As part of the production cycle it might be necessary during 
periods of reduced daylight hours to use underwater lighting for the pens.  Typically 
underwater lights at farm sites are used during the first winter of the marine production 
cycle but may also be used at other times.   

Some details and concepts of the Development may be subject to future modification as 
the refinement process progresses.  

 Husbandry 

The Development would operate for 22 out of every 24 months, ensuring that a two-month 
fallow period takes place prior to the introduction of the next input of smolts.  A proposed 
production cycle based on 5000 tonnes maximum standing biomass is expected.  At the 
start of the production cycle, a well boat would be used to stock the Development with 
smolts over a period of 1 to 2 months. 

The proposed feeding mechanism would be fully automated with an inbuilt pellet detection 
system and associated feedback loop to ensure minimal waste.  This would be supported 
by the state-of-the-art underwater cameras to monitor feeding, general fish health and 
welfare and also enhance the safety of equipment.  Feed would predominantly be delivered 
directly to the barge by boat from the manufacturers’ plant and would be stored on board 
the barge in silos.  

Standard grading operation procedures and associated risk assessments are currently 
undertaken at all SSC sites and these would also be used at this Development.  

Harvesting would usually take place over six months in the second year of production. 
During these harvesting months the harvest boat activity would be around 10 trips per 
month and no activity at all other times.  Additional boat activity during harvesting is 
expected to be low. 

SSC has a dedicated team of biologists who are responsible for regular health checks, and 
monitoring and managing biosecurity issues throughout the company’s operations.  The 
SSC focus is on the prevention of disease through effective monitoring and biosecurity 
controls.  The SeaSpine is designed to allow the farmer to recover fish back to the barge, 
where the barge has been designed to offer large fish welfare improvement space.  Being 
able to treat fish for lice and gill disease, in a controlled environment using multiple in line 
and proven non-medicinal solutions.  This spine returning the fish to the barge and back 
to the pens allows a more passive and reduced impact on fish whilst handling, as the fish 
are at all times at sea level reducing the needs for stress inducing high energy pumping 
and heating systems associated with other processes. 

Any morts will be collected automatically through the SeaSpine and sent to the barge for 
processing.  In addition to this, there would be regular diver inspections of the pens.  The 
waste from the barge would then be transferred to a specialist contractor for appropriate 
disposal.  

5 PLANNING POLICY SUMMARY 

It is envisaged that the documents identified within this section will be considered in further 
detail during the EIA process and the preparation of the planning application for the 
Development. 
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 The North Ayrshire Council Local Development Plan 

The Development falls under the jurisdiction of North Ayrshire Council as the local planning 
authority, therefore the Council’s 2014 Local Development Plan is applicable. 

The North Ayrshire Council Local Development Plan (‘the NACLDP’) was formally adopted 
in May 2014 and will be the primary document used to assess development proposals within 
the North Ayrshire area.  The plan sets out a vision statement and spatial strategy for how 
land will be used by developers for the period of the plan, and outlines the key priorities 
for the North Ayrshire area. 

Consideration will be given to the relevant policies contained within the NACLDP.  The 
following policies are considered applicable to the Development:  

 STRAT2: Employment; 
 STRAT5: Environment; 
 General Policy (a): Siting, Design and External Appearance; 

 General Policy (b): Amenity; 
 General Policy (c): Landscape Character; 
 General Policy (h): ‘Natura 2000’ Sites; 
 General Policy (i): Waste Management; 
 Policy Ind13: Business Development on Arran and Cumbrae; 
 Policy HE1: Conservation Areas; 
 Policy ENV1: New Development in the Countryside (Excluding Housing); 
 Policy ENV6: Economic Development or Diversification in Rural Areas; 
 Policy ENV7: Special Landscape Areas; 
 Policy ENV8: Coastal Zone; 
 Policy ENV9: Nature Conservation; 
 Policy ENV11: Aquaculture; and 

 Policy ENV12: Development of Open Space; 

 The Emerging North Ayrshire Council Local Development Plan 2 ('NACLDP2') 

The NACLDP2 is scheduled to replace the NACLDP during 2019.  Until it is adopted, the 
policies will be a material consideration to which significant weight will be attached, given 
the advanced stage it has reached in the plan preparation process.  By the time the 
Application is submitted, the NACLDP2 is likely to have become the primary document used 
to assess development proposals within the North Ayrshire area.   

Consideration will be given to the relevant policies contained within the NACLDP2 during 
the design of the Development and the EIA process.  The following policies are considered 
applicable to the Development: 

 Policy 7: Business and Industry Employment Locations; 
 Policy 8: Business Development on Arran and Cumbrae; 
 Policy 15: Landscape and Seascape; 
 Policy 16: Protection of our Designated Sites; 
 Policy 22: Water Environment Quality; 
 Policy 24: Alignment with Marine Planning; and 
 Policy 25: Supporting Aquaculture; 
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 North Ayrshire Council Supplementary Planning Guidance  

5.3.1 Coastal Design Guidance (2010) 4 

North Ayrshire Council’s Coastal Design Guidance document provides guidance on the 
design principles associated with developments in coastal areas of North Ayrshire.  The 
guidance applies to planning applications within the Local Development Plan allocated 
‘developed coast’ – which includes part of the coastline of Arran and Great Cumbrae, as 
well as the mainland coast.  It also applies to any significant development affecting coastal 
routes or setting, and any identified as having a significant influence on coastal, landscape 
setting. 

5.3.2 Open Space Strategy: 2016 – 2026 (2016) 5 

The Open Space Strategy: 2016 – 2026 produced by the Council, provides a strategic 
framework for the development and management of open space.  North Ayrshire has a 
network of connected open spaces that combine to create green networks and 
infrastructure that provides significant economic, social and environmental benefits.  The 
Council has both direct and indirect responsibility for a variety of open spaces including 
woodland, playing fields, playparks and burial grounds.  Through the local planning process 
the Council seeks to maintain, enhance and promote access to open space and recreational 
opportunities.   

5.3.3 Ayrshire Shoreline Management Plan (2018) 6 

The Ayrshire Shoreline Management Plan was published in September 2018.  This 
document provides a broad-scale assessment of the risks associated with coastal processes 
and helps to inform the management of these risks to people and the developed, historic 
and natural environment.  The scope of the Plan extends from the northern boundary of 
the North Ayrshire Council area to the southern boundary of the South Ayrshire Council 
area, including the islands of Great Cumbrae and Arran.   

 Ayrshire Landscape Assessment (1998) 7 

The Ayrshire Landscape Assessment was published by Scottish Natural Heritage ('SNH') in 
1998.  The aim of the Assessment is to provide a landscape character assessment with a 
commentary on landscape change to support development plans for the area, to assist 
funding partners in policy development or change within the study area.  The Assessment 
examines eight different Regional Character Areas, one of these being Arran.   

The Assessment represents a key material consideration in evaluating developments in 
relation to the protection of landscape character from insensitive development. 

 Firth of Clyde Marine Spatial Plan (2010)8 

The Firth of Clyde Marine Spatial Plan establishes an overarching policy framework to 
facilitate the sustainable development of activities within the Firth of Clyde.  The Plan is a 
framework based on the aspirations of stakeholders and regulators within the Clyde which 
sets out how an agreed vision can be achieved.  Its purpose is to give direction and guide 

                                                
4 North Ayrshire Council (2010) Coastal Design Guidance [Online] Available at: https://www.north-
ayrshire.gov.uk/Documents/CorporateServices/LegalProtective/LocalDevelopmentPlan/CoastalDesignGuidance.pdf (Accessed 
14/11/2018) 
5 North Ayrshire Council, Open Space Strategy [Online] Available at: https://www.north-
ayrshire.gov.uk/Documents/PropertyServices/EnvironmentRelated/open-space-strategy.pdf (Accessed 14/11/2018) 
6 North Ayrshire Council & South Ayrshire Council [Online] Available at: https://www.north-
ayrshire.gov.uk/Documents/FloodProtection/ayrshire-smp.pdf (Accessed 07/11/2018) 
7 Scottish Natural Heritage [Online] Available at: https://www.nature.scot/sites/default/files/2018-01/Publication%201998%20-
%20SNH%20Review%20111%20-%20Ayrshire%20landscape%20character%20assessment.pdf (Accessed 14/11/2018) 
8 Firth of Clyde Marine Spatial Plan [Online] Available at: http://www.clydemarineplan.scot/wp-
content/uploads/2016/06/SSMEI-Marine-Spatial-Plan-July-2010.pdf (Accessed 14/11/2018) 

https://www.north-ayrshire.gov.uk/Documents/CorporateServices/LegalProtective/LocalDevelopmentPlan/CoastalDesignGuidance.pdf
https://www.north-ayrshire.gov.uk/Documents/CorporateServices/LegalProtective/LocalDevelopmentPlan/CoastalDesignGuidance.pdf
https://www.north-ayrshire.gov.uk/Documents/PropertyServices/EnvironmentRelated/open-space-strategy.pdf
https://www.north-ayrshire.gov.uk/Documents/PropertyServices/EnvironmentRelated/open-space-strategy.pdf
https://www.north-ayrshire.gov.uk/Documents/FloodProtection/ayrshire-smp.pdf
https://www.north-ayrshire.gov.uk/Documents/FloodProtection/ayrshire-smp.pdf
https://www.nature.scot/sites/default/files/2018-01/Publication%201998%20-%20SNH%20Review%20111%20-%20Ayrshire%20landscape%20character%20assessment.pdf
https://www.nature.scot/sites/default/files/2018-01/Publication%201998%20-%20SNH%20Review%20111%20-%20Ayrshire%20landscape%20character%20assessment.pdf
http://www.clydemarineplan.scot/wp-content/uploads/2016/06/SSMEI-Marine-Spatial-Plan-July-2010.pdf
http://www.clydemarineplan.scot/wp-content/uploads/2016/06/SSMEI-Marine-Spatial-Plan-July-2010.pdf
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the sustainable development of activities, by both the public and private sectors, within the 
Firth of Clyde. 

 Emerging Clyde Regional Marine Plan9   

The Marine (Scotland) Act 2010 allowed for the creation of 11 Scottish Marine Regions by 
the Scottish Marine Regions Order 2015.  The Clyde Marine Region area extends from the 
Normal Tidal Limit of the River Clyde in Glasgow City centre, seawards to the outer firth in 
Argyll and Ayrshire. It includes the Mull of Kintyre, the Clyde’s sea lochs, and the islands of 
Arran, Bute and the Cumbraes.  The Emerging Clyde Regional Marine Plan will provide a 
policy framework for marine planning activities within the Clyde Marine Region area.  The 
Marine (Scotland) Act 2010 requires that consenting authorities take authorisation or 
enforcement decisions in accordance with Regional Marine Plans, once they are adopted 
by the Scottish Ministers.  The Plan is still at a very early stage, but it will be a material 
consideration in the Council's decision-making process on the application for the 
development.   

 Scotland’s National Marine Plan (2015)10 

Scotland’s National Marine Plan sets out a framework within which the industry should aim 
to achieve their growth targets. This framework aims to minimise and mitigate 
environmental impacts of aquaculture development through: 

 “Ensuring farms are located so that they do not negatively affect the carrying 
capacity of the environment. 

 Taking account of existing Locational Guidelines based on nutrient enhancement 
and benthic impact. 

 Appropriate siting and design of farms, including in relation to protected areas, 
protected species, wider biodiversity interests, heritage assets and landscape 
character/visual impacts. 

 A strategic approach to disease management. 

 SEPA licensing for the discharge of waste. 

 Licensing of discharges from well boats by Marine Scotland. 

 The seal-licensing regime operated by Marine Scotland, in order to address issues 
of predation where non-lethal alternatives cannot be used. 

 Appropriate management practices including: farm/area management agreements; 
use of efficacious treatments; integrated sea lice management in an appropriate 
scale area; addressing predators and marine non-native species. 

 Improved containment and reduction in reported escapes.” 

 Scottish Planning Policy (2014) 11 

Scottish Planning Policy ('SPP') sets out national planning policies which reflect the Scottish 
Ministers’ priorities for the operation of the planning system and for development and use 
of land.  SPP promotes consistency in the application of policy across Scotland whilst 
allowing sufficient flexibility to reflect local circumstances. SPP is a material consideration 
in the determination process for planning applications. SPP highlights the Scottish 
Government’s support for the sustainable growth of the aquaculture sector and the 

                                                
9 Clyde Marine Planning Partnership, Clyde Regional Marine Plan [Online] Available at: 
http://www.clydemarineplan.scot/marine-planning/clyde-regional-marine-plan/ (Accessed 14/11/2018) 
10 The Scottish Government (2015) Scotland’s National Marine Plan [Online] Available at: 
https://www.gov.scot/publications/scotlands-national-marine-plan/ (Accessed 14/11/2018) 
11 Scottish Planning Policy [Online] Available at: https://www.gov.scot/Resource/0045/00453827.pdf (Accessed 14/11/2018) 

http://www.clydemarineplan.scot/marine-planning/clyde-regional-marine-plan/
https://www.gov.scot/publications/scotlands-national-marine-plan/
https://www.gov.scot/Resource/0045/00453827.pdf
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significant contribution it makes to the Scottish economy, particularly for coastal and island 
communities. In relation to supporting aquaculture the key policy principles listed are that 
the planning system should: 

 Play a supporting role in the sustainable growth of the finfish and shellfish sectors to 
ensure that the aquaculture industry is diverse, competitive and economically viable; 

 Guide development to coastal locations that best suit industry needs with due regard 
to the environment; and 

 Maintain a presumption against further finfish farm development on the north and 
east coasts to safeguard migratory fish. 

SPP is a non-statutory document which sets out the Scottish Government’s policy on land 
use planning and therefore should be afforded significant weight in the determination 
process for planning applications. 

 National Planning Policy Framework 3 (2014) 12 

National Planning Framework 3 (NPF3) was published in 2014, and is a statutory document 
and is the most recent expression of Scottish Government strategy for long-term spatial 
development. Its findings, including its reiteration of support for growth of the aquaculture 
sector, should be afforded significant weight in the determination of planning applications. 

Paragraph 2.36, under the heading ‘A sustainable, successful place’, aquaculture is 
identified as ‘…an important aspect of the economy across parts of coastal Scotland 
supporting many jobs – often in small communities – and representing a significant element 
of Scotland’s exports. The industry has identified ambitious growth targets which we want 
to see realised.’ 

NPF 3 identifies that support for the sustainable growth of the aquaculture sector, including 
through the work of the Ministerial Group for Sustainable Aquaculture, is a key long-term 
goal for the Scottish Government.  

 National Planning Advice and Guidance 

The following planning advice and guidance has been identified as relevant to the 
preparation of the application for the Development: 

 Planning Advice Note 51: Planning, environmental protection and regulation (2006)13; 
 Planning Advice Note 1/2013: Environmental Impact Assessment (2013)14; and 
 Planning Advice Note 3/2010: Community Engagement (2010)15. 

6 POTENTIAL IMPACTS AND RECEPTORS 

The following sections discuss the potential for significant environmental impacts that may 
occur as a result of the Development and determine which elements of can be ‘scoped out’ 
of further assessment.  Discussion is structured around the following key impacts and 
receptors: 

 Benthic Habitats; 

 Water Column Impacts; 
 Interactions with Predators; 
 Interaction with Wild Salmonids; 

                                                
12 Scottish Government (2014) National Planning Framework 3 [Online] Available at: 
https://www.gov.scot/Resource/0045/00453683.pdf (Accessed 14/11/2018) 
13 Scottish Government (2006) PAN 51: Planning, environmental protection and regulation [Online] Available at 
https://www.gov.scot/publications/planning-advice-note-pan-51-revised-2006-planning-environmental-protection/ (Accessed 
20/02/2019) 
14 Scottish Government (2013) PAN 1/2013: EIA [Online] Available at: www.gov.scot/publications/planning-advice-note-1-2013-
environmental-impact-assessment/ (Accessed 20/02/2019) 
15 Scottish Government (2010) PAN 3/2010: Community Engagement [Online] Available at: 
https://www.gov.scot/publications/pan-3-2010-community-engagement/ (Accessed 20/02/2019) 

https://www.gov.scot/Resource/0045/00453683.pdf
https://www.gov.scot/publications/planning-advice-note-pan-51-revised-2006-planning-environmental-protection/
http://www.gov.scot/publications/planning-advice-note-1-2013-environmental-impact-assessment/
http://www.gov.scot/publications/planning-advice-note-1-2013-environmental-impact-assessment/
https://www.gov.scot/publications/pan-3-2010-community-engagement/
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 Impacts on Species or Habitats of Conservation Importance; 
 Impacts on Other Marine Users; 
 Landscape and Visual Impacts; 
 Impacts on Population and Health; 
 Impacts on Cultural Heritage; 
 Waste Management; 

 Traffic and Transport 
 Impacts on and Resilience to Climate Change; and  
 Impacts on Land. 

7 BENTHIC HABITATS 

This section assesses the potential effects of impacts related to the Development on benthic 
habitats.  Potential significant impacts are believed to be limited to: 

 Deposition of waste on benthic habitats. 

 Baseline Conditions 

7.1.1 Designations 

The closest marine designation to the Development is the South Arran Marine Protection 
Area (MPA), located 13.5 km to the south (Figure 3, Appendix A). The MPA encompasses 
the waters from just north of Drumadoon Point on the west coast, to Corriegills Point on 
the east and includes the current No Take Zone in Lamlash Bay.  

The MPA is designated for: Mearl beds; burrowed mud habitat; kelp and seaweed 
communities on sublittoral sediment and kelp; Mearl or coarse shell gravel with burrowing 
sea cucumbers; ocean quahog aggregations; seagrass beds and shallow tideswept coarse 
sands with burrowing bivalves. 

7.1.2 Benthic Habitats and Species 

A Visual Seabed Survey was carried out between October-November 2018.  Details of the 
survey area, method and results are presented within the North Arran Seabed Video Report 
(Appendix B). 

The aim of the survey was to record the benthic baseline conditions under, and in the 
vicinity of, the Development and in particular, highlight any species or habitats of potential 
conservation importance.  Surveys used Remote Operated Vehicle (ROV) survey methods, 
and were carried out in accordance with survey guidance detailed within ‘Scottish 
Environmental Protection Agency’s (SEPA) Fish Farm Manual16.  

Benthic habitats recorded at the two pen groups varied slightly.  At the north group, the 
benthos consisted of muddy sand with patches of mixed gravel and rocks.  At the south 
group habitats were predominantly sand and gravel, with some areas of muddy sand 
recorded in deeper areas. 

At the north group squat lobster (Munida rugosa) and Turritella snails were the most 
common species recorded.  Other notable species observed included Sea Squirt spp. and 
Norway lobster (Nephrops norvegicus) and various unidentified fish spp.  The SACFOR 
classification17 indicated Squat Lobsters were recorded at the highest abundance 
(‘frequent’), and Turritella, Fish spp. and Norway Lobster were recorded as (‘Occasional’). 

At the south group, squat lobster was the most commonly recorded species, with the 
exception of Fish spp., which were noted as ‘frequent’ using the SACFOR classification. 
Squat lobster, as well as common urchin (Echinus esculentus), Norway lobster, Crab spp. 

                                                
16 https://www.sepa.org.uk/regulations/water/aquaculture/fish-farm-manual/ 
17 https://www.marlin.ac.uk/glossarydefinition/typicalabundance 
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and seven-armed Starfish (Luidia ciliaris) were recorded as ‘occasional’, using the SACFOR 
classification. 

7.1.3 Priority Marine Features 

Priority Marine Features (PMFs)18 are features characteristic of the Scottish marine 
environment, including habitats and species occurring in significant numbers, where they 
may be under threat or in decline and where they play an important functional role.  The 
Visual Seabed Survey identified some features considered characteristic of the broad PMF 
habitat ‘Burrowed Mud’. These features (although not PMFs themselves) included Norway 
Lobster and fireworks anemone (Pachycerianthus multuplicatus).  These species were 
found in low abundance and were largely localised to the deeper waters to the east of the 
Development.  

Primary associated species for the two component biotopes in this PMF, phosphorescent 
seapen (Pennatula phosphorea), slender seapen (Virgularia mirabilis) and spoon worm 
(Maxmuelleria lankesteri), were not recorded during the surveys.  As a result these PMFs 
were considered to be absent. 

 Assessment of Potential Effects 

Installation of the Development moorings may result in some localised disturbance of the 
seabed; however, this effect is likely to be temporary, with disturbance effects on seabed 
expected during the installation phase only.  During the installation phase, moorings would 
be micro-sited to avoid potentially sensitive benthic habitats and species.  ROVs would be 
utilised to carefully place the mooring anchors on the seabed and limit disturbance.  As a 
result, potential impacts on benthic habitat or species from installation are considered not 
significant. 

To model the dispersion and fate of waste from finfish aquaculture sites, SEPA developed 
a depositional model (AutoDEPOMOD) to determine the environmental impact of a fish 
farm on the local area19.  The Development is characterised by moderate to strong current 
velocities, and the results of AutoDEPOMOD modelling (Appendix C: Modelling Report) 
show that 39% of waste sediment would be exported from the model domain, and that 
this exported mass may affect an area of up to 2.1 km2. The concentration of the waste 
exported from the domain and deposited in the 2.1 km2 is expected to be comparable to 
background levels (4g/m2/yr), and therefore will not impact the area, other than 
insignificantly. 

The Visual Seabed Survey confirmed that benthic habitats are dominated by mud, sand 
and gravel habitats, with locally widespread habitats and species of low conservation 
priority recorded.  Although low numbers of some species associated with the PMF 
‘Burrowed Mud’ habitat were recorded, key indicator species of the component biotopes 
were absent. As a result, benthic habitats are considered of limited conservation value.  

Furthermore, as the depositional footprint of the Development showed that the spread of 
waste would be limited to 2.1 km2, impacts would be localised, and no impact on the MPA, 
located 13.5 km from the Development, is predicted.  As a result, the requirement for 
further assessment of impacts on the MPA in the form of a Habitats Regulation Appraisal 
('HRA') has been scoped out of further consideration. 

Embedded mitigation, including implementation of a waste management strategy, would 
be employed to minimise waste with monitoring undertaken to assess the extent of waste 
deposition against SEPA licence conditions.  A SEPA Controlled Activities Regulations ('CAR') 
licence application would be submitted for the proposed pen location, pen arrangement 

                                                
18 SNH Commissioned Report 406: Descriptions of Scottish Priority Marine Features (PMFs) 
19 https://www.sepa.org.uk/environment/water/aquaculture/modelling/ 
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and biomass required for the Development.  Regular monitoring would be undertaken to 
ensure that benthic impacts do not exceed the limit specified in the CAR licence.   

 Summary   

Benthic habitats in proximity to the Development were confirmed to be dominated by 
habitats and species of low conservation priority.  Potential development-related impacts 
were assessed as likely to be relatively localised, and of low magnitude, and would not 
impact protected features, such as PMFs or MPAs.  Furthermore, it is considered that the 
implementation of the above embedded mitigation measures would further reduce the 
likelihood of detrimental effects arising. The above assessment is considered to be 
sufficiently robust, and no significant impacts benthic habitats are predicted, therefore 
requirement for further detailed assessment has been scoped out. 

8 WATER COLUMN IMPACTS 

Marine fish farm developments can potentially impact surrounding waterbodies through the 
release of nutrients, in particular, nitrogen. Water column impacts are regulated by SEPA 
under CAR, with advice from Marine Scotland Science ('MSS') and SNH (sensitive species 
and/or habitats).   

MSS have prepared Locational Guidelines for the Authorisation of Marine Fish Farms in 
Scottish Waters20 (latest update - December 2018).  These classify waterbodies in terms of 
environmental sensitivity (Category 1, 2 or 3 areas) and are designated on the basis of 
MSS predictive models which estimate nutrient enhancement and benthic impact.  The 
waters in which the Development is situated (Sound of Bute) are uncategorised within 
these Locational Guidelines.  Fish farm development is likely to be acceptable in 
uncategorised areas, subject to other criteria being satisfied. 

The Development is located in an open water location.  For the purpose of the calculation 
the flushing rate has been calculated using the mean low water volume and the flushing 
time both calculated from digitised admiralty charts. 

An Equilibrium Concentration Enhancement (ECE) calculation has been carried out to 
determine the increase in nutrient levels from the Development.  The ECE equation was 
developed by MSS for the Locational Guidelines. The equation estimates the enhancement 
of nitrogen above background levels which occurs as a result of aquaculture, assuming that 
all the released nitrogen is conserved in the environment and only removed by tidal 
flushing.  The ECE model considers dissolved nitrogen but also emissions of particulate 
nitrogen and nitrogen which has re-dissolved into the water column from the seabed. 

A summary of the ECE calculations are provide in Table 8.1, with further detail presented 
in Appendix D: Equilibrium Concentration Enhancement Report. 

  

                                                
20 Scottish Government. Quarterly updates. Locational Guidelines for the Authorisation of Marine Fish Farms in Scottish Waters 
(December 2018) http://www.gov.scot/Topics/marine/Publications/publicationslatest/farmedfish/locationalfishfarms. Accessed 
29 Jan 2019 
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Table 8.1. Arran Nutrient Enhancement Calculations. 
 

Total 
Biomass 

 

Budget Source Rate  
(kg N T 
production) 

Flush 
Rate 
(m3/yr) 

ECE  
(kg m-3) 

ECE ug L-1 % ECE of 
SEPA EQS 

5000 Black 66.37 1.3097E+11 0.000002534 2.53 1.51 

5000 OSPAR 57.63 1.3097E+11 0.000002200 2.20 1.31 

5000 FRS 48.2 1.3097E+11 0.000001840 1.84 1.31 

Average     2.19 1.31 

The ECE calculation for the Development is 2.19µg L-1, which is only 1.31% of the SEPA 
EQS (168µg L-1).  The ECE calculation demonstrates that the level of nutrients released 
would be small, therefore the potential for enrichment is minimised and thus it is unlikely 
that there would be significant effects as a result of the Development. 

There are two other SSC sites operating within approximately 20 km of the Development, 
Lamlash Bay to the south and Tarbert South to the north-west.  Due to the Development 
being located in open water and the large distance between the sites, these have not been 
included in calculations.  

9 INTERACTIONS WITH PREDATORS 

 Baseline Conditions 

Studies at Scottish marine fish farms21 have concluded that there are twelve key 
species/taxa that engage in predatory interactions with stocks in marine fish farms, these 
are; grey seal (Halichoerus grypus), harbour seal (Phoca vitulina), shag (Phalacrocorax 
aristotelis), grey heron (Ardea cinereal), cormorant (Phalacrocorax carbo), gull species, 
otter (Lutra lutra), American mink (Neovison vison), gannet (Morus bassanus), fulmar 
(Fulmarus glacialis), and guillemots (Uria aalge/ Cepphus grille).  Of these species, 
predatory interactions with harbour and grey seal were the by far the most common, being 
recorded at 81% of sites.  Therefore, seals are considered primary predatory species of fin 
fish sites, with all others species listed above considered to be secondary species. 

A desk-based search of publicly available data resources22 has confirmed recent records 
(within 20 years) of seven potential predatory species with 2.5 km of the Development. 
Desk study results are presented in Table 9.1 below. 

  

                                                
21   Quick, N.J., Middlemas, S.J. & Armstrong, J.D. (2002). The use of Anti-Predator Controls at Scottish Marine Salmon Farms. 
Scottish Fisheries Research Report Number 03/02 
22 https://scotland.nbnatlas.org/. Accessed January 2019 

https://scotland.nbnatlas.org/
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Table 9.1: Predatory Species within 2.5 km of the Development 

Species Latin Name Number of records Dates Recorded 

Gull species Larus canus,  

Larus marinus,  

Larus argentatus  

Larus fuscus 

43 2007, 2008, 2010, 
2011, 2012 

Cormorant Phalacrocorax carbo 7 2017, 2010, 2011 

Shag Phalacrocorax 
aristotelis 

16 2010, 2011, 2012 

Gannet Morus bassanus 1 2011 

Grey heron Ardea cinerea 3 2008, 2009, 2011 

Grey seal Halichoerus grypus 1 2016 

Otter Lutra lutra 4 2011, 2014 

 

Only one recent record of grey seal was found during the desk study, and no recent records 
of harbour seal.  However with five seal Haul Out Sites ('HOS') present within 50 km of the 
Development (although none within 25 km), both species are considered likely to be present 
in the local area (Figure 3, Appendix A).  The closest designated site for seal is South-East 
Islay Skerries Special Area of Conservation ('SAC'), designated for harbour seal, which is 
located approximately 54 km north-west (Figure 3, Appendix A) of the Development, out 
with the foraging range of harbour seal.  Due to the absence of connectivity between the 
Development and the SAC, the requirement for further assessment of impacts on the SAC 
in the form of an HRA has been scoped out of further consideration. 

 Assessment of Potential Effects 

This section assesses development-related effects resulting from interactions with key 
predatory species, including protected species and include: 

 Accidental mortality via net entanglement; and 
 Deliberate seal mortality via legal dispatch (under licence). 

9.2.1 Seal species 

Seals will forage up to 50 km from HOS23, which puts the Development within foraging 
range of five HOS, but out with the range of the South-East Islay Skerries SAC.  It is 
therefore likely that both resident Scottish seal species are present in the wider area, 
although seal records within 2.5 km of the Development are very limited and it is considered 
unlikely that they are present in notably high densities.  Therefore, the Development may 
be at a low risk from predation from a moderately-sized resident seal population.  

The most prevalent methods used to deter seal depredation is the use of Acoustic Deterrent 
Devices ('ADDs').  The primary potential impact of ADD use is the disturbance or 
displacement of seals from important feeding or breeding areas within range.  As seals are 
not likely to be present in high numbers, and the closest HOS lies over 25 km west of the 
Development, the effects of disturbance and displacement are likely to be negligible and 
limited to minor, temporary effects on individual rogue seals.  

Should non-lethal measures be ineffective in managing seal predation, legal dispatch can 
be used, the impact of which would be the mortality of individual rogue seal predators.  To 
date, non-lethal measures i.e. ADDs to reduce seal predation have been very successful 

                                                
23 https://www.nature.scot/plants-and-animals/mammals/marine-mammals/seals. Accessed January 2019 
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across SSC sites, including sites where very high densities of seals are recorded, meaning 
the use of rogue dispatch is very uncommon.  As the same non-lethal management 
measures would be implemented at the Development, the need for rogue dispatch would 
remain very low. 

Management methods currently implemented across SSC sites would be implemented at 
the Development.  These measures have been very successful across SCC sites at reducing 
seal predation of stock and predator interactions, and thus the effects on seal populations.  
These measures which would be managed via the Development’s Predator Control Plan 
('PCP') presented as an appendix of the draft EMP (Appendix E), which would include the 
following measures: 

 Appropriate husbandry practices which aim to reduce stock mortality that may 
inadvertently attract predators; 

 Selection of the most appropriate net designs and tensions, with installation of Seal 
Blind (false bottom) nets; 

 Tensioned top nets with supports to prevent bird attacks; and, 
 Maintenance of a Wildlife Log – to help assess and monitor changes in wildlife 

occurrence and distribution in marine habitats surrounding the Development over 
time. 

With these measures implemented, the requirement for rogue dispatch would remain very 
low.  In a worst-case scenario, should dispatch be required impacts would only involve very 
small numbers of individual rogue seals.  

In light of the above, the effects of development-related impacts on the local seal population 
are likely to be of very low magnitude, and therefore are considered not significant. 

9.2.2 Bird species 

The primary risk to predatory birds from fish farms is injury or mortality via entanglement 
in nets.  Despite being secondary key predators, as a number of bird species known to 
predate Scottish fish farms were recorded in the desk study, or are likely to be present in 
the wider area, potential for the Development to impact local predatory bird species exists.  

Effective measures present in the PCP would be adopted at the Development, to minimise 
the potential risk of accidental entanglement to birds.  Measures would also be implemented 
to ensure birds are not attracted to the Development.  These measures have been 
successful in ensuring that the levels of both bird attack and bird entanglement are very 
rare across SSC sites.  

As a result of the above embedded mitigation measures, the risk of bird entanglement is 
considered to be low, and therefore no significant impacts on predatory bird populations 
are predicted. 

9.2.3 Otter 

Otters are secondary key predators of fish farms and as with bird species, the primary 
potential impact to otter from the Development is considered to be the effects of net 
entanglement.  As predator management measures would be implemented via the PCP at 
the Development, the risk of otter entanglement is considered low, and no significant 
impacts on otters or otter populations are predicted 

 Summary 

The risk of potential impacts to key predatory species from development-related 
interactions is considered to be low, and of low magnitude.  Furthermore, it is considered 
that the implementation of the above embedded mitigation measures would further reduce 
the likelihood of detrimental effects arising.  The above assessment is considered to be 
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sufficiently robust, and no significant impacts on predatory species, including seal, 
predatory birds and otters are predicted, therefore the requirement for further detailed 
assessment has been scoped out. 

10 INTERACTION WITH WILD SALMONIDS 

 Baseline Conditions 

The rivers and coastal waters of Arran currently support populations of both Atlantic salmon 
(Salmo salar) and sea trout (Salmo trutta) which migrate through, and feed in, the Firth of 
Clyde and Sound of Bute, where the Development would be located.  A total of ten known 
salmonid rivers are present on Arran (Figure 3, Appendix A), the closest of which is Sannox 
Burn, which meets the sea approximately 5 km south of the Development.  

Atlantic salmon is an Annex II protected species in freshwaters throughout the EU, however 
this protection does not extend to marine and estuarine sites24, yet some protection exists 
in the form of exploitation controls within fisheries legislation.  Atlantic salmon are 
anadromous, living in freshwater habitats as juveniles but migrating to sea as adults before 
returning to their native rivers to spawn.  Spawning occurs from November to December, 
but may extend from October to late February.  Although little is known about the migration 
pathways of post-smolts or returning adults, post-smolts are known to migrate rapidly and 
actively towards open marine areas after leaving their source rivers and inevitably use near-
shore areas at the commencement of the marine migration and have generally been found 
utilising shallow depths of typically 1 -3 m (up to 6 m)25. 

Neither form of trout receives much protection within conservation legislation, however like 
salmon, some protection exists within fisheries legislation26.  A proportion of river (brown) 
trout migrate to the sea in spring where they are termed 'sea trout'.  They spend the 
summer in marine waters before returning to freshwater to spawn in the autumn and early 
winter, although sea trout can still be recorded using inshore waters outwith migration or 
spawning periods.  As with salmon, little is known of their movements, habitat use or 
feeding behaviour during this time at sea.  They tend to stay in inshore waters during the 
marine phase of their lifecycle, which does increase the potential for interaction with fish 
farms. 

 Assessment of Potential Effects 

The potential impacts on wild salmonid populations associated with finfish farms are 
believed to be limited to the effects of: 

 Sea lice infestation on wild salmonids; and  

 Potential escape events.  

10.2.1 Sea lice infestation 

Sea lice is a naturally occurring parasite which affects both wild and farmed salmon across 
the globe. Sea lice are a naturally occurring parasite on many wild fish species, with 
Lepeoptheirus salmonis being the species that specifically parasitizes Atlantic salmon and 
sea trout.  Although no empirical information currently exists on the impacts of sea lice on 
wild populations of salmon in Scotland, salmon farms have been shown to increase the 
number of sea lice in the environment, where left unmanaged27. 

                                                
24 http://jncc.defra.gov.uk/ProtectedSites/SACselection/species.asp?FeatureIntCode=s1106 
25 Vøllestad, L.A.,Hirst D., L’Abée-Lund J.H., Armstrong J.D., MacLean J.C., Youngson A.F. & Stenseth N.C. (2009) Divergent 
trends in anadromous salmonid populations in Norwegian and Scottish rivers. Proceedings of the Royal Society B series, 276, 
1021-1027 
26 https://www.nature.scot/plants-animals-and-fungi/fish/freshwater-fish/brown-trout 
27 https://www2.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Research/Aqint/troutandlice 
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No empirical information currently exists on the impacts of sea lice on wild populations of 
salmon in Scotland.  Many factors influence the extent to which wild salmonid populations 
are affected by sea lice, including the size of the fish, the distribution of sea lice due to fish 
farms, the management of fish farms, the distance and areas through which salmon migrate 
to open waters, sea lice control measures on fish farms and the status of wild salmonid 
populations.  

Although there is a lack of empirical knowledge of the distribution of salmonids in relation 
to the Scottish coast, it is considered that juvenile salmonids (including post-smolts) leaving 
spawning rivers, may be vulnerable to sea lice infestation from fish farms in close proximity 
to areas through which salmonids migrate or in which they are present.  Salmon are known 
to depart rapidly from spawning rivers towards open waters, and therefore are likely to 
head south immediately as they head out of the Firth of Clyde and into the Irish Sea.  As a 
result, the migration route of salmonids leaving Sannox Burn would be very unlikely to pass 
the Development, which lies north of the river, as their most direct route out of the Firth of 
Clyde lies to the south.  

As the next closest salmonid rivers are 14 km south of the Development (Glen Rosa Water 
and Glen Shurig Burn) and 23 km south-west in the Kilbrannan Sound, it is very unlikely 
that the Development lies in proximity to any other local salmonid migration routes.  
Furthermore, the Development is located 240 m from the shoreline, over sea depths of 
30 m to 50 m.  As post smolt salmonids typically migrate in shallow waters close to the 
shore at depths of between 2 m to 6  m, even if routes did head north past the Development 
before heading south to the open water, they would unlikely to be in immediate proximity 
of the Development.  

Although some studies suggest that salmon lice can negatively affect sea trout 
populations28, there is currently no empirical evidence of an effect of salmon lice on wild 
sea trout at the population level in Scotland.  

It is important to note that exposure to sea lice is not only spatially limited to proximity to 
fish farms, but temporally limited to migratory periods when salmonids are in sea water 
environments, as sea lice cannot survive in fresh water.  Other variables such as the effects 
of currents and tidal flow are likely to influence the accumulation of sea lice, and thus the 
exposure of wild salmonids to sea lice, with areas with strong currents such as those present 
at the Development less likely to support sea lice than more sheltered waters.  

Embedded mitigation measures to reduce the risk posed by sea lice would be put in place 
at the Development via the EMP (see Appendix E), which outlines a Sea Lice Management 
Strategy ('SLMS'). The SLMS provides details of the active management, monitoring, 
treatment, reporting and veterinary review measures to be implemented to reduce and 
manage the risks posed by sea lice at the Development.  Within the SLMS, the Sea Lice 
Action Plan ('SLAP') translates the management strategy into a method statement, enabling 
informed decisions to be made.  The SLMS is an active document and would be revised for 
every generation, and as necessary to ensure effective sea lice management. 

In addition the Development design innovation with the central SeaSpine is designed to 
allow the recovery of fish back to the barge, where the barge has been designed to offer 
large fish welfare improvement space.  This allows fish to be treated for lice and gill disease, 
in a controlled environment, using multiple in line and proven non-medicinal solutions.  The 
spine allows a more passive and reduced impact on fish whilst handling, as the fish are at 
all times at sea level reducing the needs for stress inducing high energy pumping and 
heating systems associated with other processes.  

In light of the above embedded mitigations, and the low likelihood that wild salmonids 
would be present in close proximity to the Development, it is considered that local wild 

                                                
28 Skaala, O., Kalas, S. &Borgstrom R. (2014) Evidence of salmon lice-induced mortality of anadromous brown trout (Salmo 
trutta) in the Hardangerfjord, Norway. Marine Biology Research, 10, 279-288. 
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salmonid populations are of low sensitivity to a potential development-related increased 
risk of sea lice infestation.  The potential magnitude of impact to wild salmonids is 
considered low and the overall significance of effect would be minor and not significant. 

10.2.2 Farmed Fish Escapees 

Farmed fish escapees can pose a risk to wild salmonid populations in the form of genetic 
dilution of wild populations through interbreeding between escapees and wild salmon 
population, and the reduction in fitness of wild populations caused by increased competition 
over resources with escapees.  Escape events at fin fish farms generally result from 
operational accidents, predator interaction, equipment failure or adverse weather events 
and are rare in their occurrence, and are very rare across SSC sites.  

In order to further mitigate the risk of escapes, the Development would be managed in 
accordance with the Escapes Contingency Plan ('ECP').  The ECP (which would form an 
appendix of the EMP) would employ specific escapes prevention and containment policies 
as recommended by the Scottish Salmon Producers' Organisation ('SSPO'), Scottish 
Executive Environmental and Rural Affairs Department ('SEERAD') Escapes working group 
and the Industry Code of Good Practice.  The ECP would ensure the same effective 
measures put in place across SSC sites would be adopted and maintained at the 
Development.  As a result, so long as the above embedded mitigation measures are adhered 
to, the likely risk to wild salmonids from escapees from the Development is predicted to be 
very low, and therefore no significant impact on wild salmonids is predicted. 

 Summary  

Due to the location the Development outwith the proximity of likely migratory salmonid 
routes, it is considered the local wild salmonid populations are at low risk of sea lice 
infestation.  Additionally, the implementation of the above embedded mitigation measures 
would ensure sea lice are sufficiently managed at the Development.  Embedded mitigation 
would also ensure that the risk from escapees from the Development to local salmonids 
populations is very low.  The above assessment is considered to be sufficiently robust, and 
no significant impact on wild salmonids is predicted, therefore the requirement for further 
detailed assessment has been scoped out. 

11 IMPACTS ON SPECIES OR HABITATS OF CONSERVATION IMPORTANCE 

 Baseline Conditions 

This section summarises the potential impacts of the Development on species and habitats 
of conservation importance, excluding protected species and habitat discussed separately 
in the other sections of this report.  Impacts on benthic habitats are presented in Section 
7; the impacts of interaction with predators are presented in Section 9; and impacts of 
interactions with wild salmonids are presented in Section 10. 

A desk-based search of publicly available data resources within 2 km of the Development 
found recent records (within 20 years) of several protected marine and aquatic protected 
species.  Desk study results are presented in Table 11.1. 
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Table 11.1: Protected Marine/Aquatic Species within 2 km of the Development 

Species Latin Name Number of records Dates Recorded 

Great Northern Diver Gavia immer 10 2008, 2011, 2012, 
2014 

Basking shark Cetorhinus maximus 23 2004,2005, 2008, 
2009, 2010, 2012, 
2013, 2014, 2015, 
2016 

Bottle-nosed dolphin Tursiops truncatus 1 2014 

Common dolphin  Delphinus delphis 1 2011 

Harbour porpoise Phocoena phocoena 2 2013, 2016 

 Assessment of Potential Effects 

Potential impact from installation activities are limited to temporary noise and vibration 
associated with the assembly and installation of the Development.  As the majority of 
assembly and construction would be done off-site (on land) and without the use of heavy 
plant or sea vessels, the predicted impact is considered to be negligible.  As a result this 
impact has been scoped out of further consideration.  

Impacts associated with operation of the Development that may affect marine protected 
species within the local area are considered to be: 

 Removal of non-target and target species (i.e. entanglement of harbour porpoise in 
fishing gear and removal of prey species); 

 Contaminants (i.e. pollution resulting in effects on water quality and bioaccumulation 
which may then affect the survival and productivity of harbour porpoise); 

 Underwater noise; and 
 Death or injury by collision (predominantly with fast moving vessels). 

11.2.1 Great northern diver 

The potential impact on great northern diver is considered to be the same as on predatory 
bird species.  However, as the species are not recognised predators of fish farms, and only 
utilise marine habitats during the over-wintering period, the magnitude of any potential 
impact on the species is considering to be notably lower that on known predatory bird 
species.  The assessment on this species should be considered within the assessment of 
bird species presented in Section 9.2, and is therefore not discussed further in this section.  

11.2.2 Cetaceans (harbour porpoise, common dolphin and bottlenose dolphin) 

All UK cetaceans are afforded full protection under European protected species legislation29. 
Cetaceans were recorded at very low numbers within the desk study, and were limited to 
harbour porpoise, bottlenose dolphin and common dolphin.  More than 20 cetacean species 
can be seen in Scottish waters, but seven species, including the three species recorded in 
the desk study, are relatively common to Scottish coastal waters30.  

Common dolphins are open water and coastal specialists, and only summer visitors to the 
west coast of Scotland, and thus inland firths are unlikely to constitute an important part of 
their range31.  The Development also lies outwith known important habitat “hot spots” for 
bottlenose dolphins, which are generally more associated with the east coast of Scotland32.  

                                                
29 https://www.nature.scot/professional-advice/safeguarding-protected-areas-and-species/protected-species/protected-species-
z-guide/protected-species-dolphins-whales-and 
30 https://www.nature.scot/plants-animals-and-fungi/mammals/marine-mammals/dolphins-whales-and-porpoises 
31 Hebridean Whale and Dolphin Trust Website. https://hwdt.org/shortbeaked-common-dolphin  
32 Hebridean Whale and Dolphin Trust Website .https://hwdt.org/bottlenose-dolphin/  
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A study reviewing the habitat preferences of harbour porpoise in the west of Scotland 
confirmed that the species shows consistent preference for inshore areas with water depths 
between 50 and 150 m and highly sloped regions33.  With the range in grid water depth 
beneath the cage group being 30 m to 50 m, these shallow muddy habitats do not reflect 
suitable foraging habitats for the species.  

In light of the above, the potential for impacts on cetacean species is considered low, but 
remains feasible. 

11.2.2.1 Entanglement Risk  

The risk of entanglement for cetaceans with aquaculture infrastructure (moorings, nets and 
pens) is generally considered low34. There is little current scientific information regarding 
cetacean entanglements, however there is at least one documented case of a humpback 
whale (Megaptera novaeangaliae) entanglement in a salmon aquaculture sea pen in 
Scotland35.  Therefore, although it is likely that this risk exists, the likelihood is very low. 
Whale and Dolphin Conservation ('WDC') consider that if tension nets are used and 
maintained correctly so that there is no loose netting, the risk of entanglements to marine 
mammals (as well as other species such as basking sharks and birds) is significantly 
reduced36.  As cetaceans were recorded very rarely during the desk study, the risk is 
considered to be very low  

Effective management measures presented within the PCP would be adopted at the 
Development, to minimise the potential risk of accidental net entanglement.  As a result, 
the risk of cetacean entanglement is considered to be negligible.  Therefore no significant 
impacts from entanglement are predicted on cetacean populations as a result of the 
Development. 

11.2.2.2 Contaminants 

Cetaceans are at risk of bioaccumulation from chemical pollution, principally from persistent 
organic pollutants (POPs), due to their toxicity and abundance in the marine environment. 
With regard to pollution from aquaculture developments, waste may contribute a mix of 
organic and inorganic compounds to waters, potentially leading to eutrophication and 
oxygen depletion.  It is acknowledged that any impact on the environment from organic 
pollutants is likely to be of a localised nature37.  The coastal processes of the Development 
location would likely result in the dispersal and dilution of waste deposits in the vicinity. 
Furthermore, as common and bottlenose dolphin are highly mobile and far ranging species, 
and were recorded very rarely with the desk study area, the risk is considered to be very 
low.  

Embedded mitigation, including implementation of a waste management strategy, would 
be employed to minimise waste with monitoring undertaken to assess the extent of waste 
deposition against SEPA licence conditions.  This would ensure that the Development would 
maintain high standards of practice for the application of chemical treatments and waste 

                                                
33 IAMMWG, Camphuysen, C.J. & Siemensma, M.L., 2015. A Conservation Literature Review for the Harbour Porpoise 
(Phocoena phocoena). JNCC Report No: 566, JNCC, Peterborough 2015. 
34 Inner Hebrides and the Minches Proposed SAC – (Multi-agency) Advice to Support Management. Available at: 
https://www.nature.scot/sites/default/files/2017-10/Consultation%20-%20Harbour%20Porpoise%20-
%20Inner%20Hebrides%20and%20the%20Minches%20pSAC%20-%20Combined%20Reg%2033%20%20MOP%20-
%20A1918723.pdf. Accessed 28/08/18 
35https://www.parliament.scot/S5_Environment/General%20Documents/20180125_SAMS_Review_of_Environmental_Impact_o
f_Salmon_Farming_-_Report.pdf 
36 WDC (2002) Environment, Climate Change and Land Reform Committee Environmental impacts of salmon farming. Written 
submission from Whale and Dolphin Conservation (WDC) 
http://www.parliament.scot/S5_Environment/Inquiries/065_Whale_and_Dolphin_Conservation_(WDC).pdf 
37 Russell, M., Robinson, C.D., Webster, L., Walsham, P., Phillips, L., Dalgarno, E., Malcolm, R., Watson, D., Scurfield, J., 
Avery, D.J., Devalla, S., Gubbins, M., Davies, I.M., & Moffat, C.F., 2010. Persistent Organic Pollutants and Trace Metals in 
Sediments Clsoe to Scottish Marine Fish Farms. Scottish Marine and Freshwater Science Volume 1 No 16. Edinburgh: Scottish 
Government, 37 pages. doi: 10.7489/1457-1 
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management undertaken in accordance with the site-specific waste management plan and 
Farm Management Statement.  Further details of the site-specific management measures 
to be employed are detailed within the draft North Arran EMP (Appendix E).   

In light of the above, the risk that cetaceans would be exposed to contaminants associated 
with the Development is considered to as negligible, and no significant impacts are 
predicted. 

11.2.2.3 Disturbance and Collision Risk from Marine Vessel Usage 

Cetaceans may potentially be at risk from collision when foraging offshore.  There is little 
evidence to suggest that harbour porpoise or other marine mammals are at risk from 
collision from fish farm vessels.  

Vessel activity associated with the Development would primarily access to the feed barge, 
which is permanently moored alongside the pens, and a slow-moving vessel used over short 
distances. Both would be operated in accordance with best practice methods (such as the 
Scottish Marine Wildlife Code).  Feed administered via a feed barge causes low/negligible 
noise levels compared to boat and raft methods (which can create greater levels of noise 
from open generators and feed sprayers).  Although vessel activity could result in temporary 
avoidance behaviour in foraging marine mammals, the effect would be temporary and of 
low magnitude.  In light of this, no significant impacts from disturbance and collision risk 
from marine vessel usage are predicted.  

11.2.2.4 Underwater Noise 

Multiple stakeholder advice34 in relation to general impacts of aquaculture considers that 
the use of ADDs is the main interaction between aquaculture development and cetaceans.  
It is recognised that active ADDs may result in potential; disturbance and potential habitat 
exclusion of cetacean, and in particular harbour porpoise, in the area of ADD use and where 
cetaceans are present within the detectable range.  Not all delphinids (marine dolphins and 
porpoises) are similarly affected by ADDs.  At-sea trials have shown that ADDs that 
produced an evasive response by bottlenose dolphins failed to elicit any similar behaviour 
in common dolphins, with other research showing little notable response at all to ADDs 
from bottlenose dolphin38.  A recent evaluation of ADDs and harbour porpoise noise criteria 
found avoidance was recorded at ranges of between 1 and 7.5 km39; however other trials 
using different types of ADD found weak or minimal responses40.  It is therefore 
acknowledged that potential impacts to harbour porpoise from underwater noise are 
dependent on the noise characteristics of the ADD deployed, how the device is used, local 
marine topography and the importance of the habitat to cetaceans where the ADD is 
deployed. 

It is planned that ADDs would only be used temporarily, and only when required (i.e. when 
seal predation becomes a problem, and passive measures have been demonstrated to be 
ineffective), as detailed in the PCP (Appendix E: draft EMP).  Furthermore, the use of 
feedback loops would ensure that ADD noise is minimised as much as possible.  Sightings 
of seals in close proximity to the Development would be recorded by site staff in the Wildlife 
Log.  Seal activity within the Development, associated with a threat to fish health and 
welfare, would result in appropriate action being taken in line with the PCP.  The specific 
type of ADD to be deployed is yet to be determined, but would be operated in such a 

                                                
38 Berrow, S., Cosgrove., R., Leeney. R.H., O.Brien. J., McGrath. D., Dalgard.J. and Le Gall. Y.(2009) Effect of acoustic 
deterrents on the behaviour of common dolphins (Delphinus delphis) Journal of Cetacean Research Management. 10(3):227–
233, 2008 
39 Tougaard, J., Wright, A.J., Madsen, P.T., 2014. Cetacean Noise Criteria revisited in light of proposed exposure limits for 
harbour porpoise. Marine Pollution Bulletin. 
40 Northridge,S.P., Coram, A., Gordon, J., 2013. Investigations on seal depredation at Scottish Fish Farms, Scottish 
Government, Edinburgh 
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manner to minimise the potential risk of habituation and of potential interaction with non-
target species, such as cetaceans. 

As ADD use would be occasional and closely managed, and the marine habitats in close 
proximity to the Development is  considered of low value to cetaceans, with very low 
numbers recorded in the desk study area, the potential for impacts to cetaceans from ADD 
use is considered very low.  As a result, no significant impact on cetacean species from ADD 
use at the Development is predicted.  

11.2.3  Basking Shark 

Basking shark was the most commonly recorded species in the desk study.  In Scotland the 
basking shark is afforded full legal protection under Schedule 5 of the Wildlife and 
Countryside Act 198141.  The basking shark is also a PMF and has recently been included 
within one of four additional MPA proposals.  

11.2.3.1 Entanglement and Collision Risk 

Basking sharks are not considered a key sensitive species to fish farm development, 
however perceptible impacts could include entanglement with infrastructure and collision 
with development-related marine vessels.  The Marine Biological Association’s ('MBA') 
Marine Line Information Network ('MarLIN') tool42 shows the basking shark is not sensitive 
to hydrological pressure43, or chemical pressures such as de-oxygenation, nutrient 
enrichment or organic enrichment, or to changes in the level of suspended solids.  As a 
result the species are unlikely to be sensitive to development related contaminants.  Basking 
sharks are also not considered sensitive to underwater noise or visual disturbance42.  
Therefore, potential effects of both development-related contaminants and underwater 
noise are considered to be not significant.  

The MarLIN tool also shows that the species demonstrate a medium level of sensitivity to 
collision risk and physical barriers to movement.  The MBA however also considers that it is 
likely that, as the species is highly mobile, it would be able to swim around aquaculture 
infrastructure, resulting in little more than small-scale energy loss42. Furthermore, WDC 
considers that if tension nets are used and maintained correctly, the risk of entanglements 
to basking sharks is significantly reduced36.  However, fixed fishing gear has been reported 
to cause mortalities in the basking shark, which in large part account for the medium level 
of sensitivity.  

Due to the species habit of feeding very close to the surface and at slow speeds44, as well 
as its noted tolerance of the presence of boats45, the basking shark may be at risk from 
accidental collision with boat traffic.  Although it is difficult to quantify the impact of 
collisions on the basking shark, with only 63 boat collisions with the species recorded over 
21 years46, the occurrence appears to be very low.  Vessel activity associated with the 
Development would primarily involve the feed barge and the existing workboat for the 
Development, both of which are slow moving vessels, only used over short distances. In 
light of the above, the risk of collision is considered to be low, and therefore not significant. 

                                                
41 https://www.nature.scot/sites/default/files/2018-10/Protected%20species%20list%20-
%20WCA%20schedules%205%20%26%206.pdf 
42 https://www.marlin.ac.uk 
43 https://www.marlin.ac.uk/species/detail/1438 
44 Sims, D.W., 2000. Filter-feeding and cruising swimming speeds of basking sharks compared with optimal models: they filter-
feed slower than predicted for their size. Journal of Experimental Marine Biology and Ecology, 249 (1), 65-76. 
45 Compagno, L.J.V., 1984. FAO species catalogue. Vol. 4. Sharks of the world. An annotated and illustrated catalogue of shark 
species known to date. Part 1 - Hexanchiformes to Lamniformes. FAO Fisheries Synopsies, 125, 1-249 
46 Solandt, J-L. & Chassin, E., 2013. Marine Conservation Society Basking Shark Watch Overview of data from 2009 to 2013. 
Ross on Wye, UK: Marine Conservation Society, 6 pp. 
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 Summary  

Protected species known to present in the local marine area around the Development, with 
the potential to be impacted by the Development, are limited to great northern diver, 
common delphinid species and basking shark, all of which are considered likely to be only 
present seasonally/occasionally.  As a result, the risk of potential impacts to protected 
species is considered to be low, and any perceived effect is considered likely to be of low 
magnitude and temporary.  Furthermore, the implementation of the above embedded 
mitigation measures would further reduce the likelihood of detrimental effects arising.  The 
above assessment is considered to be sufficiently robust, and as no significant impacts on 
protected species are predicted, the requirement for further detailed assessment has been 
scoped out. 

12 IMPACTS ON OTHER MARINE USES 

 Tourism and Recreational Uses 

The majority of tourism activity on Arran is located in the south of the island around Brodick, 
Whiting Bay and Blackwaterfoot.  The north coast of Arran is popular with tourists and is 
used for recreational sailing and kayaking47, particularly in the summer months with popular 
sailing routes between the port of Lochranza and Millport.  The impact on these activities 
is anticipated to be minimal. 

Recent research carried out in three locations on the West Coast of Scotland has shown 
that a large percentage of respondents (87% of 120 people surveyed) had seen fish farming 
before.  The majority of respondents stated that current levels of fish farming had no effect 
on their perception of the area, impact on scenery, natural environment, recreational 
activities and willingness to re-visit the area.  This research provides qualitative evidence 
that the addition of a fish farm development on the north-east coast of Arran will not affect 
visitors’ willingness to visit the area or affect their key recreational activities48.  As such, the 
addition of the Development is not anticipated to have a negative impact upon existing 
tourism and recreation.  

 Commercial Fishing 

Commercial fishing in the Firth of Clyde has been on the decline since the late 1990’s/early 
2000’s, with a move to Nephrops (lobster) now making up the vast majority of commercial 
catches49.  Vessel Monitoring System (VMS) data from 2009 to 2013 shows a medium to 
high level of intensity for this species and for commercial herring fishing50.  There is a small 
number of prawn fishing boats often found present in the Sound of Bute51 and scallop diving 
activity off the coast of Arran.  The location of the Development close to the shore means 
it is unlikely to have a detrimental impact upon commercial fishing.   

 Ferry Routes [and General Navigation] 

As an island community, Arran is reliant on ferries for Scottish mainland transport links. 
Safety is the paramount consideration in all aspects of marine traffic and ferry operations. 
Given the location of the Development, off the north-east coast of the island, and the 
distance from any operational ferry routes, the Development should not have any adverse 
effects on existing ferry routes, navigational safety and access to ports. 

                                                
47 LUC (2016) Scottish Marine Recreation and Tourism Survey 2015. Marine Scotland 
48 Fiona Nimmo, Rod Cappell, Tim Huntington & Alison Grant, Aquaculture Research, 2011, 42, 132^141, Does fish farming 
impact on tourism in Scotland? 
49 http://britishseafishing.co.uk/the-decline-of-the-firth-of-clyde/  
50 Kafas, A., Jones, G., Watret, R., Davies, I., Scott, B., 2013.2009 - 2013 amalgamated VMS intensity layers, GIS Data. Marine 
Scotland, Scottish Government http://data.marine.gov.scot/dataset/2009-2013-amalgamated-vms-intensity-layers 
51 http://www.clydemarineplan.scot/wp-content/uploads/2016/05/12-Sound-of-Bute.pdf 
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13 LANDSCAPE AND VISUAL IMPACTS 

This section sets out the methodology for Seascape, Landscape and Visual Impact 
Assessment for the Development and defines a study area where the extent of effects on 
landscape and visual receptors may be experienced based on current guidance.  It also 
identifies the landscape and visual baseline of the study area and summarises the likely 
significant effects the Development may have on landscape and visual receptors; together 
with those unlikely to be affected and which are therefore scoped out of requirements for 
further assessment.  

 Definition of Landscape and Visual Receptors 

SLVIA assesses the effects of development upon both landscape and visual receptors which 
are defined as follows: 

Landscape Receptors - “…the constituent elements of the landscape, its specific 
aesthetic or perceptual qualities and the character of the landscape.” 52 

Visual Receptors -“…the people who will be affected by changes in views or visual 
amenity at different places.” 53 

SLVIA uses a structured methodology that combines both objective assessment and 
subjective assessment (or professional judgement).  

It is important to understand the distinction between impacts upon landscape character 
and amenity and impacts upon visual amenity.  

Landscape character - "…a distinct, recognisable and consistent pattern of elements in 
the landscape that makes one landscape different from another, rather than better or 
worse." 

13.1.1 Landscape Receptors 

The landscape is comprised of elements (individual components such as trees and hedges 
which make up the landscape) and features (particularly eye-catching elements such as 
tree clumps, church towers or wooded skylines). The way in which people perceive the 
pattern of elements gives landscape character. 

Effects of development on landscape character occur when physical elements are altered 
such that the pattern of elements in the landscape changes.  The level of change is 
dependent on the elements which are affected and the extent to which the pattern of the 
landscape and people’s perception of it will change.  As a result of this the distinctiveness 
of character or the difference between one character area and another could be affected. 

13.1.2 Visual Receptors 

Visual amenity can be defined as the quality of views of the landscape experienced by 
people. Visual amenity will vary depending on the location of an individual in the landscape 
and whether or not they are static or moving.  Impacts of development on visual amenity 
occur when there are changes to views experienced by people.  Impacts may improve or 
reduce the quality of views or visual amenity with the level of change dependent upon the 
size and scale of the development and the geographical area over which such changes may 
occur. 

                                                
52 Landscape Institute and Institute of Environmental Management and Assessment, 2013, Guidelines for Landscape and Visual 
Impact Assessment, 3rd Edition, Routledge, London. Paragraph. 3.21, page 36. 
53 Ibid. 2. 
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 Methodology 

The SLVIA will be undertaken in accordance with the principles set out in the Landscape 
Institute and Institute of Environmental Management and Assessment Guidelines for 
Landscape and Visual Impact Assessment, 3rd Edition (2013) ('GLVIA3')54. The 
methodology for the assessment of sensitivity and magnitude of change on landscape and 
visual resources will be based on chapters 5 and 6 of GLVIA3. This guidance will be used 
in conjunction with the following additional sources: 

 The Landscape Institute (2013), GLVIA3 Statement of Clarification 1/13; 
 Landscape Institute (2011) Advice Note 01/11 Photography and Photomontage in 

Landscape and Visual Impact Assessment; 
 Scottish Natural Heritage and The Countryside Agency (2002) Landscape Character 

Assessment Guidance for Scotland and England; 
 Scottish Natural Heritage (2018) Visualisations for Aquaculture; 
 Scottish Natural Heritage (2011) The siting and design of aquaculture in the 

landscape: visual and landscape considerations; 

 Scottish Natural Heritage (2008) Guidance on Landscape/Seascape Capacity for 
Aquaculture; 

 Scottish Natural Heritage (2010) The special qualities of the National Scenic Areas. 
Scottish Natural Heritage Commissioned Report No. 374 

 Scottish Natural Heritage (1998) Ayrshire Landscape Assessment, Scottish Natural 
Heritage Review No 111; 

 Scottish Natural Heritage (1996) Landscape Character Assessment of Argyll and the 
Firth of Clyde, Scottish Natural Heritage Review No 78; 

 North Ayrshire Development Plan Scheme (March 2018); and 
 Seascape/Landscape Assessment of the Firth of Clyde (March 2013), Firth of Clyde 

Forum. 

13.2.1 Information Sources 

A number of different sources of information are also used to help understand the site and 
its surrounding context as follows: 

 OS mapping; 
 Aerial Photography; 
 Google Earth, Street View and Maps, Bing Maps; 
 North Ayrshire Council Website55; and 
 Suite of Figures 1 and 4-9 (Appendix A). 

 
13.2.2 Figures 

This section should be read in conjunction with the following figures (Appendix A): 

 Figure 1 Site Layout; 
 Figure 4 Aerial Mapping; 
 Figure 5 Landscape Baseline; 
 Figure 6 Landscape/Seascape Character Types 

 Figure 7 Zone of Theoretical Visibility – Proposed 
 Figure 8 Zone of Theoretical Visibility – with Landscape and Seascape Baseline 
 Figure 9 Topography 

  

                                                
54 Landscape Institute and Institute of Environmental Management and Assessment, 2013, Guidelines for Landscape and Visual 
Impact Assessment, 3rd Edition, Routledge, London. 
55 https://www.north-ayrshire.gov.uk 

https://www.north-ayrshire.gov.uk/
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13.2.3 Approach  
Following a desk-based assessment of the proposed study area, fieldwork will be 
undertaken to understand the baseline, assess the seascape/landscape, and: 
 
 To augment the published descriptions of landscape character with fieldwork 

observations; 
 To undertake an assessment of the quality or condition of baseline seascape, 

landscape and visual resources; 

 To identify any significant features and elements in the landscape such as woodland 
or vegetation that will screen the Development; 

 To visit each proposed viewpoint location identified during the desk study and to 
microsite each viewpoint location in accordance with good practice guidance and 
obtain accurate coordinates using GPS; 

 To undertake photography using a digital SLR camera at each viewpoint location; and 
 To identify landscape features and elements that may be altered or removed as a 

result of the Development. 
 

The baseline fieldwork will include travel by boat across the Sound of Bute to assess 
water-based receptors (boats etc.) and will also allow the study area to be refined and 
therefore the focus of the assessment stage of the SLVIA; together with informing 
appropriate mitigation of the Development. 
 
Fieldwork during the assessment stage would include an assessment of effects of the 
Development on the following receptors: 
 
 Seascape/Landscape Receptors including: 

 National and local designations; 
 Landscape and seascape character; 
 Development context; 
 Topography and drainage; 
 Vegetation and land cover; and 
 Land use. 

 Visual Receptors including: 

 Residential, settlements, and business; 
 Recreational receptors (core paths, routes and other footpaths; and 
 Roads. 
 

Visual receptors would be represented by a series of representative viewpoints. 
 

13.2.4 Zone of Theoretical Visibility ('ZTV') 
ZTVs are computer-generated from a digital terrain model of the study area with a 3-
dimensional model of the Development incorporated.  They illustrate the theoretical 
visibility of the Development throughout the study area based on the average eye height 
(1.6 m) of an adult person. 
 
ZTVs do have a couple of limitations which need to be considered when looking at the 
theoretical visibility illustrated.  Firstly, they do not take account of screening elements 
such as buildings, vegetation and local landform which can substantially reduce visibility.  
Secondly, ZTVs do not take account of the decreasing size of the Development with 
increased distance as a proportion of the view, and the reduction in effect arising from 
this.  Notwithstanding these limitations, ZTVs are currently the best tool for predicting the 
likely visibility of the Development and may be used to inform viewpoint selection and to 
refine the scope of the SLVIA. 
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13.2.5 Study Area 

A SLVIA study area is guided by the potential visibility of the Development in the 
surrounding seascape/landscape and depends on the nature of the Development and its 
potential to impact the surrounding landscape and visual receptors.  The SLVIA study area 
should be proportionate to the scale of the Development.  

A SLVIA study area of 10 km is proposed with the greatest likely effects expected within 2 
km of the Development.  The SLVIA study area is guided by the ZTV as shown in Figures 7 
and 8 (Appendix A), and a desk based assessment including the following: 

 Receptor function/activity; 
 Distance from the Development; 
 Topography and elevation; 
 Degree of openness and period of exposure; 
 Designation of the viewing place; and 
 Distribution of receptors. 

The above is also determined following guidance within chapter 29 of the Scottish Natural 
Heritage (2018) Visualisations for Aquaculture56 which states the following: 

 “where a development is proposed for a steep-sided, narrow loch with limited access 
and no high-level views, the visual effect is likely to be restricted within the loch 
system. A ZTV with a radius of 2km may suffice. 

 for elevated views, the nature of view will differ and it will probably be necessary to 
consider a greater distance;  

 where a proposal is sited in an open or expansive coast, the ZTV radius will be 
greater, e.g. 7km or up to 10km”. 

In line with the above SNH guidance, and following a desk-based assessment, it is assessed 
that due to the location of the Development on the edge of an open and expansive coast; 
together with the regular coastline, the effects of the Development may be experienced 
over a long distance seaward.  The effects on the seascape are generally restricted to the 
west and south by land form and topography in the form of a long ridgeline of high land 
running north-west to south-east between the A841 road and the coastline with Creag 
Ghlas Laggan (Fionn Bhealach) 444 m AOD forming a Marilyn – (hill with a drop of 150 m 
or more on all sides) limiting the landscape and visual effects.  Given the low profile of the 
finfish pens and the limited size of the feed barge, together with the proposed design of 
the Development (in line with SNH guidance), the presence of intervening landform and 
vegetation to the south and landform to the west, it is concluded that it is unlikely that the 
Development would cause any seascape/landscape and visual impacts on receptors located 
further than 10 km from the Development. 

The SLVIA will therefore assess seascape and visual baseline conditions and impacts within 
a 10 km radius from the centre of the Development (Figure 7, Appendix A). 

13.2.6 Planning Policy and Legislation 

The SLVIA will take account of the legislation relevant to landscape and visual issues, 
including the European Landscape Convention of the Council of Europe and both national 
and local planning policy as defined in Section 5.  

 Baseline Description 

This section will assess the contextual landscape designations, character and receptors that 
may be affected by the Development.  The Development is located off the north-east coast 
of the Isle of Arran in the Sound of Bute and sits to the south of the Cock of Arran, a local 
landmark.  Two small coastal settlements, Lochranza and Sannox, lie roughly equidistant 

                                                
56 Scottish Natural Heritage (2018) Visualisations for Aquaculture 
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from the Development to the north-west and south-east respectively.  The immediate 
landscape context to the Development is a steep sided ridge which wraps around the north-
east tip of Arran from Lochranza to Sannox north-west to south-east.  The summit of this 
ridge is known as Creag Ghlas Laggan (Fionn Bhealach), and lies approximately 1.75 km to 
the west of the Development. 

13.3.1 Landscape Designations 

The Development lies within the North Arran National Scenic Area ('NSA') and approximately 
3 km north-east of the North Arran Wild Land Area ('WLA') shown in Figure 5 (Appendix A). 

13.3.1.1 North Arran (NSA) 

The Development lies within the north-eastern edge of the North Arran NSA, classified as 
a statutory designation.   

The special qualities of the North Arran NSA are listed below: 

 A mountain presence that dominates the Firth of Clyde; 
 The contrast between the wild highland interior and the populated coastal strip;  
 The historical landscape in miniature; 
 A dramatic, compact mountain area;  
 A distinctive coastline with a rich variety of forms; 
 One of the most important geological areas in Britain; 
 An exceptional area for outdoor recreation; and  
 The experience of highland and island wildlife at close hand57. 

The NSA may experience likely significant effects due to the sensitivity of the receptor and 
the introduction of aquaculture into an undeveloped landscape. 

13.3.1.2 North Arran (WLA) 

The Development lies approximately 3 km to the northeast of North Arran WLA, as shown 
on Figure 5 (Appendix A).  

The key qualities of the North Arran WLA are listed below: 

 A readily accessible area, but with strong wild land attributes, especially within the 
remote interior; 

 The contrast in experience between the rugged east and smoother and more remote 
west mountain ranges; 

 A landscape which is well-defined, whose rugged qualities are widely experienced 
from the surrounding areas; and 

 A strong sense of naturalness, with unmodified catchment systems and little intensive 
land use within the wild land area58. 

There would be no inter-visibility due to distance, intervening landform, topography, and 
vegetation and as such there are no likely effects. 

13.3.1.3 North Arran Area of Panoramic Quality 

The Development lies approximately 0.2 km to the east of the North Arran Area of 
Panoramic Quality (at its closest point) as shown in Figure 5 (Appendix A).  Due to the 
proximity of the Development to this local designation there are likely to be significant 
effects. 

                                                
57 Scottish Natural Heritage (2010) The Special Qualities of the National Scenic Areas. Scottish National Heritage Commissioned 
Report No.374, pg 59   
58 https://www.nature.scot/sites/default/files/2017-11/Consultation-response-Description-of-Wild-Land-North-Arran-July-2016-
03.pdf (January 2019) 

https://www.nature.scot/sites/default/files/2017-11/Consultation-response-Description-of-Wild-Land-North-Arran-July-2016-03.pdf
https://www.nature.scot/sites/default/files/2017-11/Consultation-response-Description-of-Wild-Land-North-Arran-July-2016-03.pdf
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13.3.1.4 Bute and South Cowal Area of Panoramic Quality 

The Bute and South Cowal Area of Panoramic Quality lies approximately 8 km (at its closest 
point) to the north-east of the Development as shown in Figure 5 (Appendix A).  Due to 
the distance to this local designation, the Development will be barely discernible in the 
seascape and therefore there are unlikely to be any effects. 

13.3.2 Historic Designations 

13.3.2.1 Scheduled Ancient Monument 

The Development lies approximately 0.4 km to the north-east of the Scheduled Ancient 
Monument of Laggantuin deserted settlement.  Whilst this historic designation informs an 
assessment of the landscape character, the quality of the landscape and how the landscape 
has been shaped, the assessment of the impact upon this designation would be assessed 
in close consultation with the Cultural Heritage consultant ,to ensure that assessments 
made upon landscape character are informed correctly.  Due to the proximity of the 
Development to this local designation there are likely to be significant effects. 

13.3.2.2 Corrie and High Corrie Conservation Areas 

There are two conservation areas within the SLVIA study area; Corrie and High Corrie, 
located approximately 6 km and 7.2 km (respectively) to the south-east of the 
Development. Based on a desk top assessment and the ZTV on Figure 7 (Appendix A), there 
would be no inter-visibility due to distance, intervening landform, topography, built form 
and vegetation and as such no impacts. 

13.3.3 Seascape/Landscape Assessment of the Firth of Clyde (March 2013) 

The Development lies within the Seascape/Landscape Assessment of the Firth of Clyde 
assessment area, with two defined Landscape Character Areas (LCA) within the SLVIA study 
area as listed below:  

 Sound of Bute; and 
 Lower Firth of Clyde (East). 

 
The Sound of Bute is defined as follows:  
 
“The Sound of Bute forms a more expansive seascape as the confined west Kyle of Bute 
opens to the south beyond Ardlamont Point, an area of sea framed by the northern coast 
of Arran and the west coast of the Isle of Bute.”59 
 

The Lower Firth of Clyde (East) - Brodick Bay to Sannox is defined as follows: 

“The Lower Firth of Clyde (East) is dominated by the expanse of the sea and the island 
of Arran. The two complement each other, with the high rugged peaks of the island 
appearing to rise vertically out of the horizontal expanse of bright sea. The simplicity of 
this wide stretch of water contrasts with the narrower more complex channels to the 
north, and the sense of distance is reinforced by ‘borrowed views’ of the vast expanse of 
the Outer Firth.”60 

The Development is located approximately 0.2 km from the Sound of Bute LCA and the 
Development is likely to result in significant effects upon the seascape character identified 
within the assessment due to its proximity to the Development.  Based on the ZTV on Figure 
8 (Appendix A), there is no inter-visibility between the Development and the Lower Firth of 

                                                
59 http://www.clydemarineplan.scot/wp-content/uploads/2016/05/12-Sound-of-Bute.pdf (January 2019) 
60 http://www.clydemarineplan.scot/wp-content/uploads/2016/05/8-Lower-Firth-of-Clyde-East.pdf (January 2019) 

http://www.clydemarineplan.scot/wp-content/uploads/2016/05/8-Lower-Firth-of-Clyde-East.pdf
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Clyde (East) LCA and therefore there are unlikely to be any effects upon this area of 
Seascape/Landscape character. 

13.3.4 Landscape Character 

The SLVIA study area is surrounded by a number of Landscape Character Types ('LCTs') 
recognised in two SNH Landscape Character Assessments as follows: 

 Ayrshire Landscape Assessment (1998) Scottish Natural Heritage Review No 111; and 
 Landscape Character Assessment of Argyll and the Firth of Clyde (1996), Scottish 

Natural Heritage Review No 78 (LCA). 

It is understood that SNH are currently undertaking an exercise to update the suite of 
Landscape Character Assessments for Scotland.  These are anticipated to be completed by 
the end of March/early April 2019.  Should this updating exercise be completed at the time 
of assessment, then the relevant new SNH Landscape Assessments would supersede the 
above. 

13.3.4.1 Ayrshire Landscape Assessment  

Coastal Headland 

The Development lies 0.2 km to the east of the Coastal Headland LCT (AYS4) defined as 
follows: 

“…elongated headland, running from north-west to south-east, with a very steep northern 
face and more shallow south facing slopes”61. 

Due to the proximity of the Development to this character type there are likely to be 
significant effects upon the landscape character defined within the LCT. 

There are several other LCTs within the SLVIA study area as follows: 

 Raised Beach Coast (AYS1); 
 Rugged Granite uplands (AYS25); and 
 Inland Loch (LOCH) 

All of the above LCTs would not be seen within the context of the Development and 
therefore there would be no effects from the Development.  Whilst it is acknowledged that 
at the boundaries of such LCTs the characteristic elements that define such areas will often 
converge, such convergence within this landscape would not be relevant due to the visual 
separation between them and the Development.  

13.3.4.2 Landscape Character Assessment of Argyll and the Firth of Clyde 

The Development lies approximately 8 km to the west of the nearest LCT (Open Ridgeland 
LCT – AGC5) located on the Isle of Bute.  There are a number of other LCTs located within 
the SLVIA study area as follows: 

 Coastal Plain (AGC19); 
 Rocky Mosaic (AGC20); 
 Basalt Lowlands (AGC17); and 
 Rolling Farmland with Estates (AGC13). 

Given the distance between the Development and the LCTs it is unlikely that their character 
would be affected by the Development. 

                                                
61 Scottish Natural Heritage (1998) Ayrshire Landscape Assessment Scottish Natural Heritage Review No 111.  
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13.3.5 Visual Receptors 

13.3.5.1 Residential and Visual Receptors 

There are two settlements both approximately 4.5 km from the Development.  Lochranza 
lies 4.5 km to the west and Sannox lies 4.5 km to the south-east of the Development.  There 
is no intervisibility between the Development and the above receptors and as such no 
effects.  A local landmark building ‘Laggan Cottage’ is located to the north-west of the 
proposed Development.  The cottage was until recently rentable for holiday lets; however 
it is understood that is currently neither inhabited by residents nor used as a holiday let.  

13.3.5.2 Core Paths, Other footpaths and recreational routes  

There are limited defined footpath or recreational routes within the immediate setting of 
the Development, however there are several core paths within the 10 km Study Area and 
one known walking route from Lochranza to the summit of Creag Ghlas Laggan. Core paths 
within the SLVIA study area most likely to be affected include the following: 

Isle of Arran 

 AR03 Laggan to Fallen Rocks – 3.8km (length); 
 AR12 Lochranza to Laggan – 3.9km (length); 
 AR04 Fallen Rocks to Picnic Site - 2km (length); 
 AR02 Newton Point to Laggan – 5.6km (length); 

 AR21 NCN7 Lochranza to Sannox – 11.3km (length); 

Users of the above would be in close proximity to the Development and as such would be 
likely to experience significant effects. 

Isle of Bute 

 C247(b) - Dunagoil, St Blanes, Bute – 0.8km 

There are several core paths within the wider study area to the south and west,however 
there would be no views from these core paths as shown on Figure 8 (Appendix A).  There 
is one core path located within the SLVIA study area on the Isle of Bute which would be 
assessed as part of representative viewpoint of VP11 (location shown on Figures 7 and 8, 
Appendix A), however it is not anticipated that likely significant effects would be found. 

13.3.5.3 Roads 

The closest road is the A841 located approximately 2.5 km west of the Development, 
running between Lochrnaza and Sannox in a north-west to south-east direction along Glen 
Chalmadale.  There are no views from the road to the Development and therefore no 
effects. 

13.3.5.4 Seascape/recreational users of the water 

The Sound of Bute is well used by both business and recreational boat users consisting of 
Lochranza to Tarbert winter ferry receptors, fishing vessel receptors, recreational users, 
kayak/canoe receptors and pleasure boats.  Given the low profile nature of the finfish pens, 
the nautical design of the feed barge and the location of the Development components 
against the shoreline the impact upon such receptors is likely to range from high to low. 
However, given the sensitivity of the users and the absence of any recent development 
along the shoreline, a series of representative viewpoints is proposed as shown on Figures 
7 and 8 (Appendix A) which will illustrate views towards the Development. It is assessed 
that likely effects would be experienced by some receptors within 2 km of the Development.  
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 Viewpoints 

Viewpoints are proposed from the following locations listed in Table 13.1 as being 
representative of views from local receptors, with their locations shown on Figures 7 and 8 
(Appendix A).  Viewpoints have been informed based on the ZTVs in Figures 7 and 8 
alongside desk-based assessment and scrutiny of the additional figures in Appendix A 
produced in support of this report (Figures 1 and 4-9). 

Table 13.1: Proposed Viewpoints 

View Point  
Number 

Name Distance/Direction to 
Development 

Receptors 

1 Core Path AR03 0.2 km, east Recreational - core 
path 

2 Core Path AR03 1 km, south-east Recreational - core 
path 

3 Laggans Cottage, 
junction of Core Paths 
AR02, AR03 and AR12 

1.65 km, south-east Recreational - core 
paths 

4 Core Path AR04 2 km, north-west Recreational - core 
path 

5 Core Path AR12 
(elevated) 

1.8 km, south-east Recreational - core 
path 

6 Summit of Greag 
Ghlas Laggan 

1.6 km, north-east Recreational 

7 Summit of Torr 
Meadhonach 

4.0 km, south-east Recreational 

8 Sound of Bute 0.4 km, south-west Boaters 

9 Sound of Bute 2.0 km, south-west Boaters 

10 Sound of Bute 5.0 km, south-west Boaters 

11 Port Dornach (Isle of 
Bute), Core C247(b) 

9.2 km, south-west Recreational - core 
path  

 

12 Ardscalpsie Point (Isle 
of Bute), 

4.0 km, south-east Recreational 

13 Sound of Bute, 
Lochranza to East 
Loch Tarbert winter 
ferry 

7.5 km, south-east Ferry users, Boaters 

14 Sound of Bute 3.5 km, north-west Boaters 

 Cumulative Assessment 

Cumulative Landscape and Visual impacts may occur when a proposed development is seen 
in the context of other proposed developments or existing developments of the same or 
different types. 

Aquaculture is not prevalent within the wider landscape with one finfish farm located at 
Lamlash approximately 20 km to the south-east, which would also act as the shore base 
for the Development, and one at Tarbert South approximately 16.6 km to the north-west. 
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 Potential Landscape and Visual Impacts 

Following an initial desk-based assessment, it is assessed that there are a number of 
sensitive receptors who may experience likely significant seascape and visual effects from 
a variety of distances which would require detailed assessment to determine the landscape 
and visual effects.  A full SLVIA will be required to understand the effects upon the 
landscape and visual receptors identified and to ensure that effects are avoided or mitigated 
where possible through embedded design.  

The following landscape and visual effects would be assessed as part of the SLVIA for the 
Development: 

13.6.1 Landscape Receptors 

 North Arran NSA; 
 North Arran Area of Panoramic Quality; 
 Scheduled Ancient Monument Laggantuin deserted settlement; 

 Seascape/Landscape Assessment of the Firth of Clyde (March 2013) 
 Sound of Bute 

 Ayrshire Landscape Assessment; and 
 Landscape Character Types: 

 Coastal Headland – AYS4 

13.6.2 Visual Receptors 

 Clarification of the current use of ‘Laggan Cottage’; 
 Changes in views experienced by people within the SLVIA study area with particular 

focus on core paths listed in Section 13.3.5.2 and elevated views in close proximity to 
the Development; and 

 Views from boat traffic travelling through the Sound of Bute. 

 Elements scoped out of SLVIA 

The following elements have been scoped out of further consideration for the following 
reasons:   

 There would be no intervisibility due to distance, intervening landform and 
topography, built form and vegetation and as such there are no impacts likely; 

 Due to distance from the Development views of the largest element of the 
Development (feed barge) from the sea and the Isle of Bute are unlikely to be 
perceptible within the landscape due to its limited scale, and through the reduction of 
visual effects over distance; and  

 Beyond 5 km the finfish pens are unlikely to be perceptible in views from the sea and 
the Isle of Bute due to their low profile and location against the foreshore of the Isle 
of Arran. 

Landscape Designations 

 North Arran WLA; 

 Corrie and High Corrie Conservation Areas; 
 Bute and South Cowal Area of Panoramic Quality; 

Seascape/Landscape Assessment of the Firth of Clyde (March 2013) 

 Lower Firth of Clyde (East). 

Ayrshire Landscape Assessment  

Landscape Character Types: 

 Raised Beach Coast (AYS1); 
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 Rugged Granite uplands (AYS25); and 
 Inland Loch (LOCH). 

Landscape Character Assessment of Argyll and the Firth of Clyde 

 Coastal Plain (AGC19); 
 Rocky Mosaic (AGC20); 

 Basalt Lowlands (AGC17); and 
 Rolling Farmland with Estates (AGC13). 

Visual Receptors 

 Residential Receptors; 
 Road Users; and 
 Core paths outside the ZTV. 

Cumulative Assessment 

There are no cumulative sites within the SLVIA study area and no further assessment is 
anticipated.  This would be verified at the time of the SLVIA. 

 Consultation 

Consultation would be undertaken with SNH and North Ayrshire Council as part of the 
assessment process. Key questions for consultees are:  

 Are consultees content that the SLVIA scope has identified the most important 
receptors to be assessed? 

 Are consultees in agreement with elements scoped out of further assessment? 
 Are consultees in agreement with the proposed study area and focus of the 

assessment? 
 Are consultees content with the proposed viewpoints identified in Table 13.1 and 

could they advise of any additional viewpoints they consider necessary to assess the 
effects of the Development?  

 Are consultees content with the proposed guidance and methodology? 

14 IMPACTS ON POPULATION AND HUMAN HEALTH 

Aquaculture is an increasingly important industry for Scotland, helping to sustain economic 
growth in the rural and coastal communities of the north and west, with ambitious targets 
to grow it further.  In 2016, Scotland Food and Drink published an industry growth strategy, 
supported by the Scottish Government, with aims to: 

 “double the economic contribution of the sector from £1.8 billion in 2016, to £3.6 
billion by 2030”; and 

 “double the number of jobs to 18,000 by 2030.”  

In Arran, the existing operational SSC aquaculture site, situated in Lamlash, currently 
supports 7 full time jobs adding around £1.86 million of direct value to the Scottish economy 
every year.  

The Development would continue to bring further social and economic benefit to Arran and 
Scotland, and play a key part in the contribution to the sector targets.  As part of the 
Development, SSC is looking to recruit up to 10 full-time equivalent (FTE) site-level jobs.  
Based on industry-wide impact analysis62, the Development is estimated to support a 
further 41 jobs across the Scottish supply chain, plus another 10 jobs in the wider Scottish 
Economy.  This will give a total Scotland-wide economy contribution of 61 jobs and a total 

                                                
62 Highlands and Islands Enterprise (2017) Value of Scottish Aquaculture 2017 [Online] Available at:  
http://www.hie.co.uk/regional-information/economic-reports-and-research/archive/value-of-aquaculture-2017.html (Accessed 
21/02/2019) 

http://www.hie.co.uk/regional-information/economic-reports-and-research/archive/value-of-aquaculture-2017.html
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GVA contribution expecting to exceed £8-10 million per year.  Jobs across the aquaculture 
supply chain include:   

 Transport and distribution jobs in Larkhall in South Lanarkshire; 

 Feed supply jobs in Grangemouth and Bathgate; 
 Biotech, Science and Technology jobs across Argyll and Bute, Highlands and Central 

Belt; and 
 Various other jobs in veterinary services, administrative positions and retail. 

It is anticipated that Development would have a potentially significant positive socio-
economic benefit for the Isle of Arran.  To develop a more comprehensive understanding 
of socio-economic impacts, SSC have commissioned an impact study covering diverse 
impacts such on: 

 Economic impacts: jobs, income, GVA locally and across Scotland 
 Supply chain impacts for local (Arran, North Ayrshire) and Scottish firms: e.g. 

boat and transport services, engineering and maintenance, accommodation  
 Population: including schools, leisure services, public service provision 
 Physical capital such as telecoms, ferries (business case for services, 

bottlenecks) 
 Human capital: training, careers, youth employment 
 Other sectors: fishing, tourism. 

 
The closest settlement to the proposed fish farm is over 3 km to the southeast.  Every 
effort will be made to keep current site operations as unobtrusive as possible.  This will be 
done by adhering to the following methods: 

 Reducing boat journeys between the shore base and the farm site; 
 Continued insulation of power generating equipment and feeding systems; 
 Restricting working hours to 8am to 5pm with the exception of grading, 

harvesting and treatments; 
 No additional requirement for onshore vehicle movements. 

 

No negative impact on human health and therefore this topic can be scoped out from 
further assessment 

15 IMPACTS ON CULTURAL HERITAGE 

A review of the datasets held by Historic Environment Scotland ('HES') and West of Scotland 
Archaeological Service ('WoSAS') revealed two scheduled monuments within the vicinity of 
the Development, one Historic Environment Record ('HER') and nine Canmore sites within 
a 1 km radius of the Development. The two scheduled monuments (SM4482 and SM412) 
are located 300 m and 1.6 km to the west and south respectively. These monuments have 
been included in this impact assessment as both have key views which look out onto the 
Development.  Additional designated heritage sites along the coast have not be considered 
in this impact assessment as they are each located at too great a distance from the 
Development. While no site visit has been conducted, the natural topography of the area 
indicates that the Development would not be visible from these additional assets and 
therefore can be scoped out of the assessment.  

Laggantuin (SM4882), is a deserted settlement from the 17th to 19th century. This 
scheduling includes a main building of 21 m x 6 m, and four other ruinous buildings.  There 
are also four associated agricultural enclosures and a corn-drying kiln. The setting for this 
settlement is its proximity to the sea, which provides the context for understanding and 
appreciation its significance. The key views are to the east, out over the Sound of Bute. 
The Development would be visible from this scheduled monument and would lie within a 
key view shed. This has the potential to affect the appreciation and experience of the 
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scheduled monument. The Development does still allow for views across the Sound of Bute 
and would not change the relationship between the deserted settlement and the waterside. 
As a result, the understanding of the scheduled monument is not changed and therefore 
there is only a minor change in the setting.   

Torr an t’Sean Chiasteil fort (SM412) is a prehistoric domestic and defence fort. Its location 
on raised ground overlooking the Sound of Bute is important to its understanding and the 
proximity of the water provides its setting. The key views over the Sound of Bute are 
important for the understanding and appreciation of the monument. These views would 
largely not be impacted on, as the Development would only be visible in views to the north-
north-east. The views that span north-east to south-east would remain unchanged. As 
such, there would still be many uninterrupted views from the fort across the Sound of Bute 
and therefore the change is of low magnitude. Therefore, the change to the setting is only 
minor, as it does not change the understanding or significance of the scheduled monument.  

The undesignated heritage assets (HER 4393; Canmore ID 357914-5; 357976-81; and 
357984) are all located along the coastline within a 1 km radius of the Development. The 
proximity of these sites to the Sound of Bute is important for their understanding and 
provides their setting and context. While the Development would be visible in long distance 
views from each of these heritage assets, it would only equate to a small change in overall 
views across the Sound of Bute. The significance of change in the setting would be 
negligible and can be scoped out of the assessment.  

16 WASTE MANAGEMENT (NON-FISH) 

The Waste Management Plan, which forms part of the Environmental Management System 
('EMS') will be provided as part of the final planning application.  In addition, details of site-
specific waste management forms part of the site specific Environmental Risk Assessments, 
which are written for each site once it is in operation.  Site specific waste management is 
also covered with the internal and external EMS audits, for operational sites. 

Short term and long term organic and sea lice medicine deposition rates have been 
predicted for the Development based on feed and medicine inputs, water depth and current 
data.  The modelling results indicate that short-term deposition of waste is restricted to the 
area beneath the pen groups.  Beyond the immediate area, no measureable impact is 
predicted due to the flushing characteristics of the Development location. 

Notwithstanding the low nutrient input, feed waste and the potential for nutrient 
enrichment would be minimised.  This would be achieved by the use of automated 
computer-controller feeding systems with feed-back loops and feed guides to ensure excess 
feed is not released.  In addition, routine monitoring of the seabed would be undertaken 
to ensure that licence conditions were being met, as required by the CAR licence.   

17 TRAFFIC AND TRANSPORT 

There would be no access by land to the Development. The Development would be 
routinely serviced from one of the SSC bases where work boats would depart for the 
Development. The final location will be confirmed in the EIA.  

Food and feed equipment for the normal operation of the Development would be stored in 
the service barge at the Development.  Food deliveries to the Development would be 
carried out solely by sea, which would significantly reduce the requirement for transporting 
food by road.  This would significantly reduce the pressure on the area’s road network.  
The number of feed deliveries estimated during the production cycle would be 
approximately 36 deliveries (based on c. 250 tonne feed deliveries and a consumption rate 
of approximately 900 tonnes per production cycle).  It is believed that any additional feed 
boat activity would have a low impact on maritime traffic in the vicinity of the Development.  
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A well boat would be used to stock the Development with smolts at the start of the 
production cycle, this will take place over 1 – 2 months.  

The Development would be harvested using a well boat. Harvesting would usually take 
place over six months in the second year of production. During these harvesting months, 
the harvesting boat activity would be around 11 trips per month during the harvest season 
window (6 months) and no activity at all other times. Boat activities during harvesting 
would have a low impact on the maritime traffic in the vicinity of the Development.  

Staff access would be by vehicle to an existing SSC shore base and then by boat to the 
Development. It is anticipated that the staff vehicle usage would continue to be 1-2 return 
journeys each day between normal working hours (0800 – 1700). It is normal practice for 
staff to share transport where possible.  

As no significant effects are predicted a result of the Development, it is proposed to scope 
out traffic and transport effects from further assessment.  

18 IMPACTS ON/RESILIENCE TO CLIMATE CHANGE 

The Development would be inherently designed to reduce adverse effects of climate change 
by promoting a sustainable method of food production. The global warming potential of 
methane is estimated to be 23 times that of carbon dioxide. When comparing livestock 
farming, which is estimated to account for approximately 18% of the world’s total 
greenhouse gas emissions due to methane emission, aquaculture does not emit methane 
and as such, is not a direct contributor to the causative issue of rising greenhouse gas 
emissions63. 

Climate trends and projections are published by the Met Office through the UK Climate 
Projections website64.  The UK Climate Projections 2018 (UKCP18) became available in 
November 2018 and provide the most up to date assessment of how the climate of the UK 
may change over this century. 

In regard to the Development, the main elements of climate change that could potentially 
impact on aquaculture production are: 

 Temperature rise;  
 Storm events, and  
 Sea-level rise. 

Temperature rise could result in faster growth rates for some aquatic species such as 
Atlantic Salmon but extended periods of warmer summer temperatures may result in 
thermal stress, especially to cold water and temperate water species e.g. cod and halibut. 
Thermal stress may also cause cultured species to become more susceptible to disease, 
and sea lice are likely to remain an issue with rising temperatures extending their season.  

Storm events are predicted to increase, which could threaten the stability of pens.  Pens 
are designed to withstand significant storm events and all pens, nets and moorings would 
be checked on a routine basis and would be purpose-built to withstand the environmental 
conditions predicted at the Development.  

Sea-level rise may result in a reduction or loss of suitable habitat for aquaculture.  Sea 
levels have risen over the 20th century and this will continue over the coming centuries.  
Projections show variations around the UK, with the amount of sea level rise depending on 

                                                
63 Silver and Sota (2009) Climate change and aquaculture: potential impacts, adaptation and mitigation [Online] Available at: 
http://www.fao.org/docrep/012/i0994e/i0994e04.pdf (Accessed 07/11/2018) 
64 Met Office (2018) UK Climate Projections. Available at https://www.metoffice.gov.uk/research/collaboration/ukcp (Accessed 
29/11/18) 

http://www.fao.org/docrep/012/i0994e/i0994e04.pdf
https://www.metoffice.gov.uk/research/collaboration/ukcp
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geographic location and the level of emissions.  The rises are greatest in the south of the 
UK, with lowest values centred around South-West Scotland65.  

Additionally, SSC has achieved the ISO14001:2015 standard, which is an internationally 
recognised standard for environmental management which sets out the criteria for an 
Environmental Management System ('EMS') and the framework that businesses can follow 
to setup an effective EMS.  ISO14001 provides assurance that the environmental impact of 
a business is being continually measured, monitored and improved.  The key environmental 
objectives and targets set out in the SSC’s Environmental Policy are as follows:   

 Promote energy saving with a target of a 5% reduction in total energy use by the end 
of 2018; 

 Commitment to the responsible use of resources to minimise the environmental 
impact of our business, with a specific target of 5% reduction in total water use by 
the end of 2018; 

 Promote waste reduction with a target of 5% reduction in waste disposal by the end 
of 2018; 

 Actively promote recycling with a target of 10% increase in recycling by the end of 
2018; and 

 Meet or exceed all the environmental legislation and compliance obligations that 
relates to SSC’s activities. 

19 CUMULATIVE EFFECTS 

The NACLDP considers cumulative effects and discusses the proposed implications of future 
aquaculture development. It considers cumulative effects stating that: 

“Proposals for aquaculture (landward and marine fish farm) developments shall accord 
with the LDP subject to the proposal having no unacceptable impacts (including 
cumulatively) on: 

a) communities, settlements and their settings; 
b) landscape character, scenic quality and visual amenity; 
c) North Arran National Scenic Area and Special Landscape Areas; 
d) the isolated coast; 
e) statutorily protected nature conservation sites, habitats or species, including seabird 

colonies along with wild fish populations; 
f) navigational interests; 
g) sites of historic or archaeological interest and their settings; 
h) existing aquaculture sites with planning permission or sites engaged in the 

Environmental Assessment process;  
i) water quality and the carrying capacity of land and water bodies including lochs and 

river systems; and  
j) access to and along the foreshore for recreational purposes and established anchorages 

and harbours. 
 

There are two other marine fish farms operating within approximately 20 km of the 
Development, Lamlash Bay to the south and Tarbert South to the north-west.  These are 
SSC owned and all management techniques and protocols would be rolled out to cover the 
Development.  In addition there is a site which has been submitted for scoping to Argyll 
and Bute Council, approximately 12 km to the north-east, off the Isle of Bute.   

Given the limited number of cumulative developments within the wider area, and none 
within 10 km, there is a little potential for significant cumulative effects.  As such, this can 
be scoped out of further assessment as a stand-alone section.  The extent of the cumulative 

                                                
65 Palmer et al (2018). UKCP18 Marine Projections Report. The Met Office. Available at 
https://www.metoffice.gov.uk/pub/data/weather/uk/ukcp18/science-reports/UKCP18-Marine-report.pdf 
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assessment relative to each technical assessment will be considered further in their 
appropriate sections. 

20 IMPACTS ON LAND 

The Development has no requirements for any development on the associated shoreline. 
This means there would be no physical impacts on the surrounding land.  

The seabed would be leased from Crown Estate Scotland.  An application for a lease 
agreement will be submitted to Crown Estate Scotland to match the planning/mooring area.  
As no additional shore-based infrastructure is required no potential significant effects can 
occur.  Therefore, impacts on land can be scoped out from further assessment. 

21 ENVIRONMENTAL EFFECTS ARISING FROM VULNERABILITY TO MAJOR 
ACCIDENTS AND DISASTERS 

Although the ability to accurately predict risk to wild populations is difficult to quantify, SSC 
recognises that a large-scale escape of Atlantic salmon from the Arran fish farm could have 
potential negative effects both genetically and ecologically on local wild fish populations.  
This is discussed further in Section 10: Interactions with Wild Salmonids. 

SSC employs specific escapes prevention and containment policies as recommended by the 
SSPO, SEERAD Escapes Working Group and the Industry Code of Good Practice. SSC has 
prepared a Prevention and Contingency Plan which is included as an appendix to the draft 
EMP (Appendix E).  This plan outlines measures which would be taken to minimize the risk 
of escapes occurring and protocols which should be implemented in the event of an escape. 
The plan also contains equipment attestations, which indicate the suitability of pens, 
moorings and nets for conditions expected at the Development.  This equipment has been 
selected taking into account the variable hydrographic, wave climate and seabed substrate 
conditions at the Development.   

22 CONCLUSIONS 

Scotland’s National Marine Plan sets out a framework within which the industry should aim 
to achieve their growth targets. The framework aims to minimise and mitigate 
environmental impacts through: 

“Ensuring farms are located so that they do not negatively affect the carrying capacity 
of the environment.” 

The Development is located in open water with associated benefits of operating in a high 
energy site on fish health and impact of waste.  The innovative SeaQure Farm concept at 
the heart of the Development is designed for use in high energy locations and enhances 
many aspects of the fish farming operations.  Innovation has been guided by the objective 
to deliver sustainable growth through improved stock welfare and safety for people and 
equipment.  

In relation to nutrient enhancement and benthic impacts, as set out in the MSS Locational 
Guidelines66, the Development is located in uncategorised water.  Modelling of nutrient 
enrichment has been undertaken, and this indicates that the Development would not have 
a significant impact on the water column. 

Initial assessment has demonstrated that the Development has a limited potential for 
significant effects.  Further assessment will be required to confirm this as outlined in the 
Report, and it is believed that the application would still warrant a full EIA, due to the scale 
of the Development, its location and major development classification.  It is suggested that 

                                                
66 Scottish Government. Quarterly updates. Locational Guidelines for the Authorisation of Marine Fish Farms in Scottish Waters 
(December 2018) http://www.gov.scot/Topics/marine/Publications/publicationslatest/farmedfish/locationalfishfarms. Accessed 
29 Jan 2019 
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further HRA is not required, with regard to the effects on the South Arran MPA and South-
East Islay Skerries SAC.   

It is proposed that all other aspects be scoped out as unlikely to give rise to a potentially 
significant effect.  Where receptors have been scoped out of further assessment, evidence 
has been put forward to support this conclusion.  Following the rollout of extensive 
management techniques and mitigation measures currently used in all SSC’s operational 
sites, no likely significant effects are predicted to occur in relation to any other 
environmental topic area.  

Table 22.1 shows a summary of aspects to be scoped out of further assessment in the EIA 
process.  

Table 22.1: Summary of Scoped Out Aspects 

Aspect Scoped Out  Reference in text 

Marine Protected Area Habitat Regulation Appraisal  Section 7 

East Islay Skerries SAC Habitat Regulation Appraisal Section 9 

Benthic Habitats Further assessment  Section7 

Watercolumn  Further assessment Section 8  

Predators   Further assessment on birds and 
otters 

Section 9,  

Wild salmonids Further assessment on impact of 
Escapees 

Section 10 

Protected Species Further assessment on Great 
Northern Diver and Basking Shark 

Section 11 

SLVIA:  Landscape Designations 

 North Arran WLA; 

 Corrie and High Corrie 
Conservation Areas; 

 Bute and South Cowal Area 
of Panoramic Quality; 

Seascape/Landscape 
Assessment of the Firth of 
Clyde (March 2013) 

 Lower Firth of Clyde (East). 

Ayrshire Landscape 
Assessment  

Landscape Character Types: 

 Raised Beach Coast (AYS1); 

 Rugged Granite uplands 
(AYS25); and 

 Inland Loch (LOCH). 

Landscape Character 
Assessment of Argyll and the 
Firth of Clyde 

 Coastal Plain (AGC19); 

 Rocky Mosaic (AGC20); 

 Basalt Lowlands (AGC17); 

and 

 Rolling Farmland with Estates 
(AGC13). 

Visual Receptors 

 Residential Receptors; 

Section 13 
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Aspect Scoped Out  Reference in text 

 Road Users; and 

 Core paths outside the ZTV. 

 

Impacts on Population Further assessment on impacts re 
human health 

Section 14 

Cultural Heritage Further Assessment Section 15 

Traffic & Transport Further Assessment Section 17 

Climate Change Further Assessment Section 18 

Cumulative Effects Further Assessment 

The will be validated during the 
EIA should there be a change to 
the cumulative situation. 

Section 19 

Impacts on Land Further Assessment Section 20 

We welcome comments from consultees on the above. An EIA Report will be drafted in 
accordance with the methodology detailed within this Scoping Report and any applicable 
scoping responses.  
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1 Introduction 
 
This baseline visual seabed survey report has been prepared by The Scottish Salmon Company (SSC) in 
support of Controlled Activities Licences (CAR) applications for a proposed marine fish farm at North 
Arran, Firth of Clyde.  The site will consist of two cage groups, each with an individual CAR licence.  The 
reported visual survey was conducted on various dates; 30th October 2018, 31st October 2018, 12th 
November 2018 and 13th November 2018. 
 
The survey used Remote Operated Vehicle (ROV) survey methods and followed the procedures as per 
the ‘Baseline Survey, Visual - Standard’ sections of Scottish Environmental Protection Agency’s (SEPA) 
Fish Farm Manual (September 2008). 
 
The survey and report provides a visual description of the sea floor under, and in the vicinity of, the 
proposed site and in particular, highlights any species or habitats of potential conservation importance. 
Biota and substratum seen on the survey footage has been identified and details are provided in this 
report. The proposed site development area is illustrated in  
Figure 1. 

 

 
Figure 1: Proposed North Arran Development Area for Fish Farm, Firth of Clyde 
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2 Equipment and Methods 
2.1.   Equipment 

 
The seabed visual survey was conducted by Aquasky Ltd between the 30th October 2018 and 13th 
November 2018 using a VideoRay Pro 4 standard BASE ROV. The ROV is fitted with a MicroNav navigation 
and positioning system to ensure accurate plotting of the vessels location at all times, it is also fitted with 
a multi-beam system set at 90°. The system is also set up with a full set of LED lighting which has auto-
contrasting to help clear aggregate blizzards.  
 
The ROV is connected to the Pro 4 integrated control box which is fully loaded with Video Ray Cockpit 
Control software and data management software for piloting of the vehicle. The ROV is connected to the 
vessel by cable and rope producing a live feed overlay of information such as time, depth and coordinates 
enabling stills to be taken of different species observed. Field of view ranged from 1m2 to 4m2 throughout 
the survey, therefore an average value of 2.5m2 was used for the purpose of this report. 
 
2.2.  Survey Transects 

 
Two surveys were completed, one for each proposed cage group, this was to ensure a full representation 
of the seabed surrounding the proposed site was surveyed. Each survey was composed of the following 
transects; 
 

- Transect N1 and S1 ran the length of the proposed depositional footprint from the south to the 
north, parallel with the length of the site, ensuring the video footage covered the Allowable Zone 
of Effects (AZE) 
 

- Transect  N2 and S2 ran through the north of the proposed grid area perpendicular to the cage 
group 
 

- Transect N3 and S3 ran through the proposed group centre grid area perpendicular to the cage 
group  
 

- Transect N4 and S4 ran through the south of the proposed grid area perpendicular to the cage 
group 
 

This transect layout provides a good representation of the seabed conditions under the area of proposed 
development. Details of the transect locations are provided in Figure 2.  
 
Due to tidal and weather conditions at the proposed site on the day of surveying, each transect was split 
into segments to ensure the control of the ROV equipment was as accurate as possible. The details of 
each segment surveyed can be found in Error! Reference source not found. and Table 2 and an illustrated 
plot taken from the ROV mapping tool is provided in Error! Reference source not found. and Figure 4. 
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Figure 2: Location of survey transects and proposed site area 

 
 

Table 1: Details of proposed north group individual transects (colour corresponds with segments shown in Figure 3) 

North Arran Visual Seabed Survey 

Date of survey 30th/31st October 2018 

Orientation of  
site 

 
North Group SE- NW 

Location of 
proposed site 

centre 

 
NR 99502 49861 

Video Transect Start End Start 
Time 

End 
Time 

Duration 
(min:sec) 

Length 
(m) 

Bearing 
˚ 

Colour 

N1-1 
199678 
649560 

199591 
649703 

14:42:46 15:03:58 21:11 167.2 326.1 Yellow 

N1-2 199589 
649700 

199411 
649905 

15:25:37 15:50:32 24:55 271.5 316.1 Purple 

N1-3 199453 
649916 

199368 
650102 

16:31:25 16:46:00 14:49 204.9 332.9 Red 

N1-4 199359 
650108 

199308 
650212 

08:51:48 09:01:18 09:18 116.4 332.2 Blue 

N2-1 199237 199431 09:19:56 09:40:03 20:07 215.2 62.3 Light Blue 
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Figure 3: Visual representation of north group transect segments from ROV plotter 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

649927 650018 

N2-2 199421 
650031 

199585 
650118 

10:05:52 10:23:54 18:05 186.5 59.3 Yellow 

N3-1 199322 
649757 

199474 
649810 

10:45:22 10:56:39 11:17 159.9 67 Yellow 

N3-2 199459 
649827 

199684 
649946 

11:13:43 11:37:43 30:36 254.6 59.6 Green 

N4-1 199422 
649597 

199601 
649696 

14:50:32 15:29:55 19:00 204.8 58.1 Red  

N4-2 199594 
649696 

199757 
649802 

15:29:55 15:44:39 14:44 196.9 56.3  Blue 
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Table 2: Details of proposed south group individual transects (colour corresponds with segments shown in Figure 4) 

 
 
 
 
 

 
 
 

North Arran Visual Seabed Survey 

Date of survey 12th/13th November 2018 

Orientation of  
site 

 
South Group SE- NW 

Location of 
proposed site 

centre 

 
NR 99858 49378 

Video Transect Start End Start 
Time 

End 
Time 

Duration 
(min:sec) 

Length 
(m) 

Bearing 
˚ 

Colour 

T1-1 
200265 
648993 

200123 
649164 

13:37:18 14:04:32 27:14 221.8 317.7 Yellow 

T1-2 
200105 
649159 

199855 
649316 

14:42:03 15:07:53 24:56 296.4 299.9 Pink 

T1-3 
199790 
649439 

199706 
649438 

15:36:52 15:43:03 06:05 81.7 268.3 Blue 

T1-4 
199749 
649486 

200360 
650164 

16:03:09 16:14:09 11:02 147.9 285 Pink 

T1-5 
199638 
649569 

199589 
649616 

16:30:54 16:38:44 07:50 68.3 132.5 Turquoise 

T2-1 
199590 
649360 

199747 
649501 

09:00:10 09:19:01 18:50 209.4 45.8 Green 

T2-2 
199738 
649525 

199852 
649650 

09:41:19 09:54:34 13:16 171.7 40.5 Orange 

T3-1 
199729 
649235 

199933 
649399 

10:16:27 10:42:27 26:01 260.7 48.2 Yellow 

T3-2 
199895 
649425 

200010 
649486 

11:03:50 11:21:50 17:40 133.9 59.4 Turquoise 

T4-1 
199862 
649115 

199976 
649273 

11:41:26 12:03:09 21:43 196.4 33.4 Green 

T4-2 
199967 
649240 

200143 
649317 

12:20:00 12:42:48 22:48 191 63.2 Turquoise 

T4-3 
200060 
649341 

200101 
649344 

13:02:31 13:09:29 06:59 43.1 77.2 Red 
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Figure 4: Visual representation of south group transect segments from ROV plotter 

 

3 Results  
 
3.1.   Results 
 
The footage from each transect was reviewed and screenshots were taken every 30 seconds to provide a 
representative sample of the seabed. All species were identified as far as possible, however full 
identification was not always possible due to the amount of suspended material in the water column. If 
this was the case, species were grouped into a higher taxonomic level. A full list of species recorded and 
their position in the survey is provided in Appendix 1. 
 
The abundance scale used to analyse the data was the MNCR (Marine Nature Conservation Review) 
SACFOR (Super-Abundant, Abundant, Common, Frequent, Occasional, Rare) scale, which is commonly 
used to record the abundance or density of a variety of benthic fauna and flora.  Details of this scale are 
provided in Table 3. 



Seabed Video Report, North Arran 
Revision A3  

 

 
Page 9 of 55 

Table 3: SACFOR scale and example species categorisation 

Growth Form Size of Individuals/Colonies 
% Cover Crust / Meadow Massive / Turf < 1 cm 1-3 < cm 3-15 cm > 15 cm Density 

> 80 % S   S       > 10000 / m² 

40-79 % A S A S     1000-9999 / m² 

20-39 % C A C A S   100-999 / m² 

10-19 % F C F C A S 10-99 / m² 

5-9 % O F O F C A 1-9 / m² 

1-5 % or density R O R O F C 0.1-1 / m² 

< 1 % or density   R   R O F 0.01-0.009 / m² 

       R O 0.001-0.009 / m² 

         R < 1 / 1000 m² 

Common groups  and species for each category 

Porifera 
Crusts 

Halichondria 
Massive spp. 

Pachymatisma  
Small solitary 

Grantia 
Large solitary 

Stelligera   

Hydrozoa  
Turf spp. 
Tublaria 

Abietinaria 
 

Small clumps 
Sarsia 

Aglaophenia 

Solitary 
Corymorpha 
Nemertesia 

  

Anthpzoa Corynactis Alcynium  
Small solitary 
Epizoanthus 
Caryophyllia 

Medium solitary 
Virgularia 
Cerianthus 

Urticina 

Large solitary 
Eunicella 

Funiculina 
Pachycerianthus 

 

Anelida 
Saberllaria 
spinulosa 

Saberllaria 
alveolata 

Spinorbis 
Scale worms 

Nephts 
Pomatoceros 

Chaetopterus 
Arenicola 
Sabella 

  

Crustacea 
Barnacles 
Tubiculous  
amphipods 

 
Semibalanus 
Amphipods 

B. Balanus 
Anapagurus 

Pisidia 

Pagarus 
Galathea 

Small crabs 

Homarus 
Nephrops 

Hyas araneus 
 

Mollusca 
Mytilus 

Modiolus 
 

Small gastropod 
L. neritoides 

Small bivalves 
Nucula 

Chitons 
Medium gastropod 

L. littorea 
Patella 

Medium bivalves 
Mytilus 

Podoesmus 

Large gastropod 
Buccinum 

Large bivalves 
Mya,Pecten 

Arctica 

  

Brachiopoda    Neocrania    

Bryozoa Crusts 
Pentapora 

Bugula Flustra 
  

Alcyonidium 
Porella 

  

Echinodermata    
Edhinocyamus 

Ocnus 

Antedon 
Small starfish 

Brittlestars 
Echinocardium 
Aslia, Thyone 

Large starfish 
Echinus 

Holothuria 
 

Ascidacea 
Cononial 

Dendrodoa 
  

Small solitary 
Dendrodoa 

Large solitary 
Ascidia, Ciona 

Diazona  

Pisces 
        

Gobies 
Blennies 

Dog fish 
Wrasse 

 



Seabed Video Report, North Arran 
Revision A3  

 

 
Page 10 of 55 

The SACFOR classification was calculated for each species observed in each screenshot. This was done by 
dividing the total species abundance by the number of screenshots taken during each transect to obtain 
species density.  An average field of view of 2.5m2 was determined for this survey, therefore species 
density was further divided by a factor of 2.5 to calculate species abundance in m2 used in SACFOR 
categorization.  
 
Screenshots which do not show the seabed for more than 50% of the field of view due to suspended 
material or disorientation of the ROV camera have been discounted from SACFOR calculations. These 
specific screenshots have been highlighted grey in Appendix 1. 
 
Individual species counts are provided in Appendix 2 and species abundance under the SACFOR scale are 
provided in Tables 4 to 8 for the proposed north group, and Tables 9 to 13 for the proposed south group. 
 
Other species noted in the survey which were recorded out of the screenshots have been mentioned, and 
any features of significance have been investigated further. 
 

Table 4: Transect 1 (north group) species frequency categorised by the SACFOR scale 

Species  Frequency 

Squat Lobster (Munida rugosa) F 

Turritella O 

Fish sp. O 

Sea Squirt sp. R 

Langoustine (Nephrops norvegicus) O 

Octopus (Octopus vulgaris) R 

Cushion Star (Asterina gibbosa) R 

 
Table 5: Transect 2 (north group) species frequency categorised by the SACFOR scale 

Species Frequency 

Shrimp spp. R 

Langoustine (Nephrops norvegicus) F 

Squat Lobster (Munida rugosa) O 

Common Starfish (Asteria rubens) O 

Cushion Star (Asterina gibbosa) R 

Fish sp. R 

 
Table 6: Transect 3 (north group) species frequency categorised by the SACFOR scale 

Species  Frequency 

Shrimp spp. R 

Sea Squirt spp. O 

Common Starfish (Asteria rubens) F 

Squat Lobster (Munida rugosa)  O 

Fish spp. F 

Spiny Starfish (Marthasterias glacialis) O 
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Species  Frequency 

Hermit Crab (Pagurus berhardus) R 

Fireworks Anemone (Pachycerianthus 
multiplicatus) 

O 

 
Table 7: Transect 4 (north group) species frequency categorised by the SACFOR scale 

Species  Frequency 

Squat Lobster (Munida rugosa) O 

Shrimp spp. R 

Langoustine (Nephrops norvegicus) F 

Cushion Star (Asterina gibbosa) O 

Fish spp. F 

Sea Squirt spp. R 

Common Starfish (Asteria rubens) O 

 
Table 8: Total north survey species frequency categorised by the SACFOR scale 

Species Frequency 

Shrimp spp. R 

Squat Lobster (Munida rugosa) O 

Turritella R 

Fish sp. F 

Langoustine (Nephrops norvegicus) F 

Sea Squirt sp. F 

Cushion Star (Asterina gibbosa) R 

Common Starfish ( Asteria rubens) O 

Octopus (Octopus vulgaris) O 

Spiny Starfish (Marthasterias glacialis) O 

Hermit Crab (Pagurus berhardus) R 

Fireworks Anemone (Pachycerianthus 
multiplicatus) 

O 
 

 
Other species noted in the north survey include Common Urchin (Echinus esculentus), Seven Armed 
Starfish (Luidia ciliaris), Scallop (Pecten maximus) and Crab (Cancer pagurus). 
 

Table 9: Transect 1 (south group) species frequency categorised by the SACFOR scale 

Species  Frequency 

Squat Lobster (Munida rugosa) O 

Fish spp. O 

Crab spp. R 

Spiny Starfish (Marthasterias glacialis) O 

Common Starfish (Asterias rubens) R 

Cushionstar (Asterina gibbosa) R 
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Table 10: Transect 2 (south group) species frequency categorised by the SACFOR scale 

Species  Frequency 

Squat Lobster (Munida rugosa) O 

Fish spp. F 

Sea Squirt spp. O 

Langoustine (Nephrops norvegicus) F 

Spiny Starfish (Marthasterias glacialis) O 

 
Table 11: Transect 3 (south group) species frequency categorised by the SACFOR scale 

Species  Frequency 

Squat Lobster (Munida rugosa) O 

Fish spp. O 

Turitella R 

 
Table 12: Transect 4 (south group) species frequency categorised by the SACFOR scale 

Species  Frequency 

Squat Lobster (Munida rugosa) O 

Common Urchin (Echinus esculentus) F 

Scallop (Pecten maximus) R 

Seven Armed Starfish (Luidia ciliaris) O 

Fish sp. O 

 
Table 13: Total south survey species frequency categorised by the SACFOR scale 

Species  Frequency 

Squat Lobster (Munida rugosa) O 

Fish spp. F 

Sea Squirt spp. R 

Common Urchin (Echinus esculentus) O 

Langoustine (Nephrops norvegicus) O 

Crab spp. O 

Scallop (Pecten maximus) R 

Spiny Starfish (Marthasterias glacialis) R 

Common Starfish (Asterias rubens) R 

Cushionstar (Asterina gibbosa) R 

Turitella R 

Seven Armed Starfish (Luidia ciliaris) O 

 
Other species noted in the south survey include Seven Armed Starfish (Luidia ciliaris), Sea Loch Anemone 
(Protanthea simplex) and Brown Crab (Cancer pagurus). 
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4 Discussion 
 

The area surrounding the proposed fish farm covers a range of depths, from 13m found on the shore side 
of the transverse transects, to 96m on the loch side of the transverse transects. Depths on Transect 1 of 
both cage groups, which ran parallel to the proposed cage orientation, ranged from 27m to 67m. The 
seabed consisted of sand, gravel and rocks towards the shore but gradually changes to sand and gravel 
with depth.  Muddy sand was recorded where the depth exceeds 50m. 
 
4.1 North group  
 
Transect 1 covered the length of the depositional footprint of the proposed north cage group, from a 
south to north direction.  The transect ran parallel with the length of the site and covered the Allowable 
Zone of Effect (AZE). The seabed consisted of muddy sand with patches of mixed gravel and rocks. Squat 
Lobster (Munida rugosa) and Turritella were the most common features recorded throughout this 
transect. Other features observed included unidentified fish spp., Sea Squirt spp. and Langoustine 
(Nephrops norvegicus). The SACFOR classification indicated Squat Lobsters were recorded at the highest 
abundance (‘frequent’), and Turritella, Fish spp. and Norway Lobster were recorded as (‘Occasional’). 
 
Transect 2 ran covered the northern end of the proposed cage group perpendicular to the length of the 
group. The transect started on the shore side of the proposed cage group were the seabed consisted of 
stone, gravel and shell. As the transect progressed easterly the depth increased the seabed changed to 
muddy sand and gravel, a maximum depth of 96m was recorded. The main features observed were Shrimp 
spp. and Langoustine (Nephrops norvegicus). Using the SACFOR classification the most abundant specie 
recorded was the Langoustine (Nephrops norvegicus) noted as ‘frequent’. Squat Lobsters (Munida rugosa) 
and Common Starfish (Asteria rubens) were next in abundance, noted as ‘occasional’ 
 
Transect 3 ran through the centre of the proposed group, perpendicular to the cage group.  The transect 
started on the shore side of the proposed fish farm where the seabed consisted of sand and gravel. As the 
transect progressed and depth increased the seabed consistency changed to muddy sand with occasional 
gravel patches. The most abundant specie observed were Shrimp spp. and Sea Squirt spp., however the 
SACFOR classification abundance of these species was ‘rare’ and ‘occasional’ respectively. A SACFOR 
classification of ‘frequent’ was recorded for Common Starfish (Asterias rubens) and Fish spp.. 
 
Transect 4 ran through the southern end of the proposed cage group perpendicular to the proposed cage 
group. Depths along the transect ranged from 13m to 84m.  Rocks, gravel and sand were recorded at the 
beginning of the transect however this changed to predominantly sand and gravel for the majority of the 
survey. Towards the end of the transect the sediment was recorded as muddy sand.  Squat Lobster 
(Munida rugosa) and Shrimp spp. were observed to be the most common features, however according to 
the SACFOR classification were classed as ‘occasional’ and ‘rare’. The most abundant species using SACFOR 
classification were Langoustine (Nephrops norvegicus) and Fish spp. (recorded as ‘frequent’). 
 
Throughout the survey of the north group, Fish spp., Langoustine and Sea Squirt spp. were recorded as 
the most abundant species, and classified as ‘frequent’ using the SACFOR scale. Species noted as 
‘occasional’ included Squat Lobster (Munida rugosa), Common Starfish (Asteria rubens), Octopus (Octopus 
vulgaris), Spiny Starfish (Marthasterias glacialis) and Fireworks Anemone (Pachycerianthus multiplicatus). 
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4.2 South Group 
 
Transect 1 ran the length of the depositional footprint of the proposed south group from south to north, 
parallel with the length of the site, ensuring the video footage covered the Allowable Zone of Effect (AZE). 
The seabed was predominantly sand and gravel, however in  deeper areas, muddy sand was also recorded. 
Squat Lobsters (Munida rugosa) were recorded as the most common feature with 35 individuals noted in 
total. The SACFOR classification for Squat Lobster was ‘occasional’ for Transect 1, other species recorded 
as ‘occasional’ include Fish spp. and the Spiny Starfish (Marthasterias glacialis). 
 
Transect 2 ran through the northern end of the proposed cage group perpendicular to the proposed cage 
group. The transect started on the shore side of the proposed fish farm where the seabed consisted of 
stone, gravel and shell. As the transect progressed and the depth increased, the seabed changed to sand 
and gravel with patches of muddy sand and a maximum depth of 74m was recorded. The most common 
species recorded was the Squat Lobster (Munida rugosa), followed by Sea Squirt spp. and Fish spp.  The 
SACFOR classification for Squat Lobster, Sea Squirt spp. and Spiny Starfish (Marthasterias glacialis) was 
‘occasional’, these were the most abundant species recorded. 
 
Transect 3 ran through the  cage group centre perpendicular to the proposed cage group. Depths ranged 
from 26m to 69m. The sea bed generally consisted of sand and gravel, however patches of muddy sand 
and clumps of rock patches were also noted. Only three species were recorded in the transect, most 
abundant being Squat Lobster (Munida rugosa). The SACFOR classification,  Squat Lobster (Munida 
rugosa) and Fish spp. were recorded as ‘occasional’ and Turitella were recorded at ‘rare’. 
 
Transect 4 ran through the southern end of the proposed cage group area perpendicular to the cage 
group. The seabed generally consisted of sand and gravel, with more muddy sand areas at greater depths. 
The most abundant species noted was the Squat Lobster (Munida rugosa) (which was noted as 
‘occasional’ by the SACFOR classification.  The most abundant species using SACFOR classification was the 
Common Urchin (Echinus esculentus) recorded as ‘frequent’. 
 
Throughout the survey of the southern group, Squat Lobster ((Munida rugosa) was recorded as the most 
common feature. Using the SACFOR classification, Fish spp. were noted as ‘frequent’, and were observed 
in high abundance. Squat Lobster (Munida rugosa), Common Urchin (Echinus esculentus), Norway Lobster 
(Nephrops norvegicus), Crab spp. and the Seven Armed Starfish (Luidia ciliaris) were recorded as 
‘occasional’, using the SACFOR classification. 
 
4.3 Priority Marine Features (PMF) 
 

4.3.1 Broad Habitat ‘Burrowed Mud’ 
 
The broad habitat ‘Burrowed mud’ presence of indicative species such as burrowing crustaceans; 
Langoustine (Nephrops norvegicus) and mud shrimps Calocaris macandreae, Callianassa subterranean, or 
Maera loveni). Prominent features of this habitat include burrows or mounds which are created by the 
burrowing action of these species. A further order of species which are typically found in Burrowed Mud 
are Seapens, common species including the Slender Seapen (Virgularia mirabilis), the Phosphorescent 
Seapen (Pennatula phosphorea), and in deeper water species including Kophobelemnon stelllfera and 
Umbellula encrinus.  Large populations of the Fireworks Anemone (Pachycerianthus multuplicatus) and 
the Tall Seapen (Funiculina quadrangularis) may also be indicative of this habitat.  
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This broad habitat is usually found in depths ranging from 10m to greater than 500m, in areas where 
sediment is predominantly fine mud, sandy mud or muddy sand. It can also be found in a range of 
environments including deep, open water and sheltered, muddy basins in sea lochs. 
 
This PMF is made up of the following component biotopes; 
  

 SS.SMu.CFiMu.SpnMeg: Seapens and Burrowing Megafauna in Circalittoral Fine Mud 

 SS.SMu.CFiMu.MegMax: Burrowing Megafauna and Maxmeulleria in Circalittoral Mud 
 
The PMF also contains the following component species; 
 

 Tall Seapen (Funiculina quadrangularis) 

 Fireworks Anemone (Pachycerianthus multiplicatus) 

 Mud Burrowing Amphipod (Maera loveni) 
 
The survey footage identified a number of features indicative of the broad habitat ‘Burrowed Mud’. These 
included Langoustine (Nephrops norvegicus) and Fireworks Anemone (Pachycerianthus multuplicatus), 
which were found in low abundance. Shrimps were observed at greater depths, however classification to 
species level was not possible.  Occasional burrows were also observed throughout the survey.  These 
features were mainly observed towards the end of the transverse transects in depths greater than 50m. 
 
SS.SMu.CFiMu.SpnMeg- Seapens and Burrowing Megafauna in Circalittoral Fine Mud 
 
Circalittoral mud with protruding populations of Phosphorescent Seapens and Slender Seapens are the 
primary feature of this component biotope.  No Seapens were recorded throughout the whole survey.  
The sediment associated with this biotope is often characterised by prominent mounds and burrows 
which are created by megafauna such at Langoustines (Nephrops norvegicus), Mud Shrimps and Fries 
Goby (Lesueurigobius friesii).  Burrows are seen throughout the surveys of both proposed cage groups, 
however they are highly localised to the deeper water where the sediment is composed of muddy sand. 
Langoustines (Nephrops norvegicus) are recorded throughout the survey footage and their abundance is 
classed as ‘frequent’ in the survey of the proposed north cage group and ‘occasional’ in the survey of the 
proposed south cage group (using the SACFOR scale).   Shrimps are recorded at depths greater than 85m 
throughout the survey area.  
 
Whilst Langoustines (Nephrops norvegicus) were observed throughout the survey area, the absence of a 
Seapen population would suggest that the seabed surrounding the proposed fish farm area is not 
indicative of the ‘Seapens and Burrowing Megafauna in Circalittoral Fine Mud’ biotope.   
 
SS.SMu.CFiMu.MegMax- Burrowing Megafauna and Maxmeulleria in Circalittoral Mud 
 
This biotope is usually found in circalittoral stable mud with distinctive populations of megafauna, 
including Langoustine (Nephrops norvegicus), Calocaris macacandreae and Callianassa subterranean. The 
presence of the Spoon worm Maxmuelleria lankesteri is also distinctive to this biotope.  The Slender 
Seapen (Virgularia mirabilis) may also occur in this biotope, but not in the same abundance as SpnMeg, 
to which MegMax is similar.  Throughout the survey no obvious mounds associated with the Spoon Worm 
were recorded. Burrowing fauna such as Langoustine (Nephrops norvegicus) were noted throughout the 
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survey footage at a low abundance.  It is proposed that the seabed surrounding the proposed fish farm 
is not indicative of this biotope. 

 

4.3.1.1 Sensitivity of ‘Burrowed Mud’ Habitat 
 
The key pressures associated with the proposed fish farm which may interact with the ‘Burrowed Mud’ 
habitat are organic enrichment and siltation. The Marine Scotland Feature Activity Sensitivity Tool (FEAST) 
classifies the sensitivity of ‘Burrowed Mud’ to organic enrichment as medium, and to siltation as medium.   
This is due to most species that are associated with the feature being able to tolerate sediments relatively 
high in organic content.  It should be noted, however, that Seapens generally have a slightly lower 
tolerance to high levels of organic enrichment compared to the burrowing species associated with the 
‘Burrowed Mud’ habitat. Organic enrichment can also result in physio-chemical changes in the sediment, 
resulting in increases in abundance of tolerant/ opportunistic species.   
 
The majority of species found in the ‘Burrowed Mud’ feature are burrowing megafauna and are likely to 
be tolerant to smothering/ siltation by up to 5 cm of sediment.  Species such as Langoustines (Nephrops 
norvegicus) are also able to burrow through this level of additional sediment layer. Tolerance of the key 
indicator species to siltation is therefore assessed as medium and recovery assessed as medium using the 
FEAST tool 
  
Fireworks Anemone (Pachycerianthus multiplicatus) 
 
Two Fireworks Anemones were recorded throughout the survey. The abundance of this species, according 
to the SACFOR classification scale is ‘occasional’ for the proposed north cage group and ‘absent’ from the 
proposed south group.  The localised observations could be a result of the deeper depths experienced in 
the proposed north group survey area. These anemones are usually found in mud or muddy sand at depths 
ranging from 10m to210m. They are generally restricted to very sheltered conditions with weak tidal flow, 
however in this case were recorded in an open coastal location. 
 
The Marine Life Information Network website (MarLIN: www.marlin.ac.uk) provides information on the 
intolerance, recoverability and sensitivity of a particular species to a variety of potential physical, 
biological and chemical impacts. 
 
The MarLIN sensitivity tool was used to assess the sensitivity of the Fireworks Anemone against a range 
of impacts such as; 
 

 Smothering; and 

 Increase in suspended sediment. 
 
The MarLIN sensitivity tool suggests that Fireworks Anemones are tolerant to smothering by suspended 
sediments, which may be associated with muddy sediments. The anemone has been observed to extend 
its tentacles up to 30cm from the sediment surface, this suggests an increase in the sedimentation level 
may not cause significant disturbance or mortality. The MarLIN sensitivity tool (www.marlin.ac.uk) also 
suggest that it possible that the anemone would be able to extend its feeding tube further to cope with 
an increase of surface sediment. Therefore, intolerance to smothering is recorded as low and recovery is 
recorded as immediate, resulting in a sensitivity assessment of ‘not sensitive’ to smothering and an 
increase in suspended sediment. 

http://www.marlin.ac.uk/
http://www.marlin.ac.uk/
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5 Conclusion 
 
The survey identified the presence of the broad habitat ‘Burrowed Mud’, however not all indicative 
species were recorded during the survey.  Abundances of the species which were recorded (such as 
Langoustines (Nephrops norvegicus) and Fireworks Anemones (Pachycerianthus multiplicatus)) were in 
low abundances and localised to the deeper waters to the east of the proposed fish farm. There was no 
indication of primary associated species for the two component biotopes which suggests that these are 
not significant examples of this habitat. In general, the species recorded have a medium to low sensitivity 
to the effects associated with aquaculture operations. Therefore no significant risk is predicted to the 
conservation status of these species from the proposed fish farm development.  
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6 Appendix 1 Location and Description of Observed Species and Substrate 

Transect  
 North Group T1 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T1-1 199678 649560 0:00 14:42:46 43.76 Muddy sand, stone None recorded 

T1-2 199675 649556 0:30 14:43:16 42.70 Muddy sand, stone None recorded 

T1-3 199673 649563 1:00 14:43:46 43.06 Muddy sand, stone 
Squat Lobster (Munida rugosa), Fish 

spp., 
 Sea Squirt sp. 

T1-4 199670 649570 1:30 14:44:16 42.92 Muddy sand None recorded 

T1-5 
199668 649573 2:00 14:44:46 42.71 

Muddy sand, rocks Squat Lobster (Munida rugosa), Sea 
Squirt Sp. 

T1-6 199669 649574 2:30 14:45:16 43.04 Muddy sand, shell Turritella sp., 

T1-7 199669 649577 3:00 14:45:46 43.59 Muddy sand, shell Turritella sp., 

T1-8 199669 649579 3:30 14:46:16 43.46 Muddy sand Squat Lobster (Munida rugosa) 

T1-9 199670 649579 4:00 14:46:46 42.75 Muddy sand Squat Lobster (Munida rugosa) 

T1-10 199667 649578 4:30 14:47:16 41.99 Muddy sand, shell Squat Lobster (Munida rugosa) 

T1-11 199666 649582 5:00 14:47:46 41.41 Muddy sand, shell None recorded 

T1-12 199662 649584 5:30 14:48:16 40.94 Muddy sand Squat Lobster (Munida rugosa) 

T1-13 199663 649587 6:00 14:48:46 40.73 Muddy sand, shell None recorded 

T1-14 199660 649587 6:30 14:49:16 40.58 Muddy sand Octopus (Octopus vulgaris) 

T1-15 199655 649583 7:00 14:49:46 39.80 None recorded None recorded 

T1-16 199654 649590 7:30 14:50:16 40.86 Muddy sand, shell None recorded 

T1-17 199652 649594 8:00 14:50:46 41.09 Muddy sand, shell Squat Lobster (Munida rugosa) 

T1-18 199651 649592 8:30 14:51:16 40.96 Muddy sand Squat Lobster (Munida rugosa) 

T1-19 199651 649592 9:00 14:51:46 41.04 Muddy sand Squat Lobster (Munida rugosa) 

T1-20 199646 649610 9:30 14:52:16 40.91 Muddy sand, shell  None recorded 

T1-21 199645 649607 10:00 14:52:46 40.78 Muddy sand Squat Lobster (Munida rugosa) 
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Transect  
 North Group T1 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T1-22 199642 649610 10:30 14:53:16 41.09 Muddy sand Turritella sp., 

T1-23 199640 649614 11:00 14:53:46 41.11 Muddy sand None recorded 

T1-24 199641 649617 11:30 14:54:16 41.19 Muddy sand None recorded 

T1-25 199640 649618 12:00 14:54:46 41.57 Muddy sand None recorded 

T1-26 199638 649622 12:30 14:55:16 41.48 Muddy sand None recorded 

T1-27 199631 649624 13:00 14:55:46 40.96 Muddy sand Squat Lobster (Munida rugosa) 

T1-28 199633 649629 13:30 14:56:16 40.78 Muddy sand Squat Lobster (Munida rugosa) 

T1-29 199629 649633 14:00 14:56:46 40.57 Muddy sand None recorded 

T1-30 199626 649642 14:30 14:57:16 40.52 Muddy sand None recorded 

T1-31 199621 649638 15:00 14:57:46 40.63 Muddy sand None recorded 

T1-32 199616 649642 15:30 14:58:16 40.22 Muddy sand None recorded 

T1-33 199620 649659 16:00 14:58:46 40.47 Muddy sand, shell None recorded 

T1-34 199617 649664 16:30 14:59:16 40.40 Muddy sand None recorded 

T1-35 199616 649670 17:00 14:59:46 40.40 Muddy sand Turritella sp., Fish sp. 

T1-36 199620 649667 17:30 15:00:16 40.37 Muddy sand None recorded 

T1-37 199603 649674 18:00 15:00:46 39.62 Muddy sand None recorded 

T1-38 199554 648679 18:30 15:01:16 38.71 Muddy sand None recorded 

T1-39 199600 649684 19:00 15:01:46 38.76 Muddy sand None recorded 

T1-40 199600 649685 19:30 15:02:16 38.50 Muddy sand None recorded 

T1-41 199593 649692 20:00 15:02:46 38.17 Muddy sand, shell None recorded 

T1-42 199590 649694 20:30 15:03:16 37.83 Muddy sand None recorded 

T1-43 199589 649698 21:00 15:03:46 37.73 Muddy sand None recorded 

T1-44 199591 649703 21:11 15:03:58 38.12 Muddy sand Squat Lobster (Munida rugosa) 

T1.2-45 199589 649700 0:00 15:25:37 43.23 Muddy sand  Squat Lobster (Munida rugosa) 
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Transect  
 North Group T1 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T1-46 199586 649703 0:30 15:26:07 42.70 Muddy sand None recorded 

T1-47 199583 649714 1:00 15:26:37 42.76 Muddy sand Squat Lobster (Munida rugosa) 

T1-48 199582 649721 1:30 15:27:07 42.83 Muddy sand None Recorded 

T1-49 199580 649727 2:00 15:27:37 42.74 Muddy sand Squat Lobster (Munida rugosa) 

T1-50 199575 649731 2:30 15:28:07 42.27 Muddy sand None recorded 

T1-51 199572 649733 3:00 15:28:37 41.82 Muddy sand None recorded 

T1-52 199570 649738 3:30 15:29:07 41.36 Muddy sand, rock Fish sp. 

T1-53 199566 649741 4:00 15:29:37 39.09 None recorded None recorded 

T1-54 199562 649746 4:30 15:30:07 39.50 Muddy sand, rocks Fish spp. 

T1-55 199557 649753 5:00 15:30:37 39.74 Muddy sand None recorded 

T1-56 199555 649757 5:30 15:31:07 40.02 Muddy sand None recorded 

T1-57 199556 649766 6:00 15:31:37 41.51 Muddy sand, rocks Squat Lobster (Munida rugosa) 

T1-58 199553 649770 6:30 15:32:07 41.95 Muddy sand, boulders None recorded 

T1-59 199547 649770 7:00 15:32:37 42.28 Muddy sand, rocks Cushion Star (Asterina gibbosa) 

T1-60 199548 649774 7:30 15:33:07 42.43 Muddy sand, rocks Sea Squirt sp. 

T1-61 199545 649776 8:00 15:33:37 42.48 Muddy sand, rocks Fish sp. 

T1-62 199542 649781 8:30 15:34:07 43.05 Muddy sand None recorded 

T1-63 199534 649785 9:00 15:34:37 43.75 Muddy sand None recorded 

T1-64 199535 649796 9:30 15:35:07 45.45 Muddy sand, shell Squat Lobster (Munida rugosa) 

T1-65 199527 649797 10:00 15:35:37 43.70 Muddy sand Squat Lobster (Munida rugosa) 

T1-66 199532 649806 10:30 15:36:07 48.40 Muddy sand None recorded 

T1-67 199527 649811 11:00 15:36:37 49.86 Muddy sand  None recorded 

T1-68 199524 649813 11:30 15:37:07 50.35 Muddy sand  None recorded 

T1-69 199519 649780 12:00 15:37:37 50.37 Muddy sand None recorded 
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Transect  
 North Group T1 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T1-70 199524 649820 12:30 15:38:07 50.89 Muddy sand None recorded 

T1-71 199520 649828 13:00 15:38:37 51.39 Muddy sand Squat Lobster (Munida rugosa) 

T1-72 199521 649831 13:30 15:39:07 51.41 Muddy sand None recorded 

T1-73 199514 649836 14:00 15:39:37 50.34 Muddy sand None recorded 

T1-74 199509 649837 14:30 15:40:07 50.70 Muddy  sand None recorded 

T1-75 199503 649843 15:00 15:40:37 50.52 Muddy sand Fish spp. 

T1-76 199492 649846 15:30 15:41:07 50.54 Muddy sand Squat Lobster (Munida rugosa) 

T1-77 199484 649846 16:00 15:41:37 51.46 Muddy sand Squat Lobster (Munida rugosa) 

T1-78 199492 649860 16:30 15:42:07 52.95 Muddy sand Squat Lobster (Munida rugosa) 

T1-79 199491 649865 17:00 15:42:37 54.24 Muddy sand None recorded 

T1-80 199485 649872 17:30 15:43:07 54.57 Muddy sand Seaweed sp. 

T1-81 199487 649877 18:00 15:43:37 54.94 Muddy sand None recorded 

T1-82 199493 649885 18:30 15:44:07 55.44 Muddy sand None recorded 

T1-83 199478 649879 19:00 15:44:37 54.86 Muddy sand None recorded 

T1-84 199470 649883 19:30 15:45:07 54.89 Muddy sand Squat Lobster (Munida rugosa) 

T1-85 199477 649893 20:00 15:45:37 54.84 Muddy sand Seaweed sp. 

T1-86 199474 649897 20:30 15:46:07 55.52 Muddy sand None recorded 

T1-87 199453 649894 21:00 15:46:37 55.14 Muddy sand None recorded 

T1-88 199450 649895 21:30 15:47:07 55.45 Muddy sand Squat Lobster (Munida rugosa) 

T1-89 199447 649900 22:00 15:47:37 55.27 Muddy sand None recorded 

T1-90 199434 649896 22:30 15:48:07 55.76 Muddy sand Squat Lobster (Munida rugosa) 

T1-91 199480 649933 23:00 15:48:37 56.17 Muddy sand Squat Lobster (Munida rugosa) 

T1-92 199480 649937 23:30 15:49:07 56.00 Muddy sand None recorded 
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Transect  
 North Group T1 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T1-93 
199479 649925 24:00 15:49:37 55.84 Muddy sand 

Squat Lobster (Munida rugosa),Fish 
sp. 

T1-94 199422 649911 24:30 15:50:07 55.82 Muddy sand None recorded 

T1-95 199411 649905 24:54 15:50:32 56.05 Muddy sand None recorded 

T1.3-96 199453 649916 0:00 16:31:25 53.66 None recorded None recorded 

T1-97 199449 649927 0:30 16:31:55 54.97 Muddy sand None recorded 

T1-98 199447 649935 1:00 16:32:25 54.94 Muddy sand None recorded 

T1-99 199442 649945 1:30 16:32:55 54.19 None recorded None recorded 

T1-100 199433 649957 2:00 16:33:25 54.27 Muddy sand  None recorded 

T1-101 199431 649965 2:30 16:33:55 53.04 Muddy sand None recorded 

T1-102 199430 649977 3:00 16:34:25 53.25 Muddy sand None recorded 

T1-103 199427 649981 3:30 16:34:55 53.10 Muddy sand None recorded 

T1-104 199419 649986 4:00 16:35:25 52.78 None recorded None recorded 

T1-105 199419 649994 4:30 16:35:55 52.82 None recorded None recorded 

T1-106 199416 649998 5:00 16:36:25 53.04 Muddy sand  None recorded 

T1-107 199413 650007 5:30 16:36:55 53.39 Muddy sand None recorded 

T1-108 199404 650016 6:00 16:37:25 53.51 Muddy sand None recorded 

T1-109 199405 650024 6:30 16:37:55 53.24 Muddy sand None recorded 

T1-110 199404 650030 7:00 16:38:25 53.31 Muddy sand None recorded 

T1-111 199399 650038 7:30 16:38:55 53.87 Muddy sand None recorded 

T1-112 199393 650037 8:00 16:39:25 53.84 Muddy sand  None recorded 

T1-113 199494 650043 8:30 16:39:55 53.75 Muddy sand None recorded 

T1-114 199388 650048 9:00 16:40:25 54.47 Muddy sand None recorded 

T1-115 199387 650051 9:30 16:40:55 54.47 Muddy sand None recorded 
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T1-116 199386 650060 10:00 16:41:25 54.77 Muddy sand None recorded 

T1-117 199381 650063 10:30 16:41:55 55.25 Muddy sand None recorded 

T1-118 199383 650067 11:00 16:42:25 55.40 Muddy sand None recorded 

T1-119 199376 650071 11:30 16:42:55 55.74 Muddy sand Seaweed sp. 

T1-120 199381 650085 12:00 16:43:25 56.15 Muddy sand  Langoustine (Nephrops norvegicus) 

T1-121 199386 650090 12:30 16:43:55 56.27 Muddy sand None recorded 

T1-122 199373 650090 13:00 16:44:25 56.40 Muddy sand None recorded 

T1-123 199365 650094 13:30 16:44:55 56.35 Muddy sand None recorded 

T1-124 199358 650096 14:00 16:45:25 56.63 Muddy sand  None recorded 

T1-125 199362 650098 14:30 16:45:55 56.76 Muddy sand None recorded 

T1-126 199368 650102 14:48 16:46:00 56.91 Muddy sand  None recorded 

T1.4-127 199359 650108 0:00 08:51:48 60.80 Muddy sand, gravel None recorded 

T1-128 199360 650110 0:30 08:52:18 61.40 Muddy sand, boulders None recorded 

T1-129 199346 650101 1:00 08:52:48 62.15 Sand, rocks None recorded 

T1-130 199345 650113 1:30 08:53:18 63.20 Sand, rocks None recorded 

T1-131 
199348 650125 2:00 08:53:48 64.13 Muddy sand 

Squat Lobster (Munida rugosa), Fish 
sp. 

T1-132 199350 650130 2:30 08:54:18 64.42 Muddy sand None recorded 

T1-133 199353 650134 3:00 08:54:48 65.83 Sand, rocks None recorded 

T1-134 199349 650139 3:30 08:55:18 67.35 Sand Fish sp. 

T1-135 199346 650140 4:00 08:55:48 66.74 Sand Fish sp. 

T1-136 199342 650146 4:30 08:56:18 65.03 Muddy sand None recorded 

T1-137 199342 650152 5:00 08:56:48 64.50 Muddy sand None recorded 

T1-138 199340 650153 5:30 08:57:18 63.66 Muddy sand  None recorded 
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T1-139 199339 650162 6:00 08:57:48 63.02 Muddy sand None recorded 

T1-140 199326 650022 6:30 08:58:18 62.82 Sand, shell None recorded 

T1-141 199323 650022 7:00 08:58:48 62.40 Muddy sand None recorded 

T1-142 199322 650023 7:30 08:59:18 62.73 Muddy sand None recorded 

T1-143 199322 650194 8:00 08:59:48 63.09 Muddy sand None recorded 

T1-144 199327 650205 8:30 09:00:18 63.72 Muddy sand Squat Lobster (Munida rugosa), 

T1-145 199313 650213 9:00 09:00:48 64.26 Muddy sand Fish sp. 

T1-146 199308 650212 9:18 09:01:18 64.65 Muddy sand  Langoustine (Nephrops norvegicus) 
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T2-1 199237 649927 0:00 09:19:56 16.74 Stone, gravel, shell Seaweed sp. 

T2-2 199233, 649932 0:30 09:20:26 17.33 Stone, gravel, shell None recorded 

T2-3 199245 649931 1:00 09:20:56 18.76 Sand, gravel, shell None recorded 

T2-4 199263, 649933 1:30 09:21:26 21.05 Sand, gravel, shell None recorded 

T2-5 199268, 649941 2:00 09:21:56 23.36 Sand, gravel None recorded 

T2-6 199270, 649945 2:30 09:22:26 24.36 Sand, gravel None recorded 

T2-7 199272 649946 3:00 09:22:56 25.88 Sand, stone , gravel None recorded 

T2-8 199277 649945 3:30 09:23:26 26.23 Sand, gravel Seaweed spp. 

T2-9 199278, 649943 4:00 09:23:56 26.38 

Sand, gravel Seaweed spp., Common Starfish  
( Asteria rubens) 

T2-10 199283 649946 4:30 09:24:26 28.20 Sand, gravel None recorded 
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T2-11 199299 649953 5:00 09:24:56 30.36 Sand, stone Cushion Star (Asterina gibbosa) 

T2-12 199307 649958 5:30 09:25:26 31.59 Sand, gravel None recorded 

T2-13 199306 649958 6:00 09:25:56 33.03 Sand, gravel Seaweed spp. 

T2-14 199300, 649949 6:30 09:26:26 34.98 Sand None recorded 

T2-15 199310 649948 7:00 09:26:56 37.59 Sand None recorded 

T2-16 199325, 649948 7:30 09:27:26 41.29 Sand None recorded 

T2-17 199331 649968 8:00 09:27:56 42.33 Muddy sand None recorded 

T2-18 199339 649981 8:30 09:28:26 43.45 Muddy sand None recorded 

T2-19 199343 649983 9:00 09:28:56 44.43 Muddy sand None recorded 

T2-20 199345 649981 9:30 09:29:26 45.02 Muddy sand None recorded 

T2-21 199351 649982 10:00 09:29:56 46.97 Muddy sand None recorded 

T2-22 199357 649989 10:30 09:30:26 47.49 Muddy sand Squat Lobster (Munida rugosa) 

T2-23 199364 649994 11:00 09:30:56 48.57 Muddy sand Squat Lobster (Munida rugosa) 

T2-24 199370 649994 11:30 09:31:26 49.28 Muddy sand None recorded 

T2-25 199378 649998 12:00 09:31:56 49.85 Muddy sand Langoustine (Nephrops norvegicus) 

T2-26 199382 650022 12:30 09:32:26 50.75 Muddy sand None recorded 

T2-27 199384 650001 13:00 09:32:56 50.95 Muddy sand None recorded 

T2-28 199386 650006 13:30 09:33:26 51.20 Muddy sand None recorded 

T2-29 199386 650013 14:00 09:33:56 51.46 Muddy sand None recorded 

T2-30 199391 650021 14:30 09:34:26 51.74 Muddy sand None recorded 

T2-31 199393 650018 15:00 09:34:56 51.86 Muddy sand None recorded 

T2-32 199396 650013 15:30 09:35:26 52.15 Muddy sand  None recorded 

T2-33 199396 650002 16:00 09:35:56 52.35 Muddy sand None recorded 

T2-34 199392 649994 16:30 09:36:26 52.53 Muddy sand  None recorded 
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T2-35 199399, 649990 17:00 09:36:56 52.66 Muddy sand None recorded 

T2-36 199407 649999 17:30 09:37:26 53.34 Muddy sand None recorded 

T2-37 199410 650011 18:00 09:37:56 53.41 Muddy sand  None recorded 

T2-38 199417 650022 18:30 09:33:26 54.24 Muddy sand None recorded 

T2-39 199423 650028 19:00 09:33:56 55.88 Muddy sand None recorded 

T2-40 199430 650015 19:30 09:34:26 58.39 Muddy sand, gravel None recorded 

T2-41 199431 650018 20:00 09:34:56 61.18 Muddy sand, gravel None recorded 

T2-42 199431 650018 20:07 09:40:03 61.18 Muddy sand, gravel None recorded 

T2.2-43 199421 650031 0:00 10:05:52 56.22 Muddy sand None recorded 

T2-44 199421 650031 0:30 10:06:22 57.15 Muddy sand Squat Lobster (Munida rugosa) 

T2-45 199430 650029 1:00 10:06:52 58.28 Muddy sand Langoustine (Nephrops norvegicus) 

T2-46 199436 650029 1:30 10:07:22 60.12 Muddy sand None recorded 

T2-47 199442 650031 2:00 10:07:52 62.40 Muddy sand None recorded 

T2-48 199448 650033 2:30 10:08:22 65.11 Muddy sand None recorded 

T2-49 199449 650046 3:00 10:08:52 66.47 Muddy sand Squat Lobster (Munida rugosa) 

T2-50 199452 650058 3:30 10:09:22 68.31 Muddy sand None recorded 

T2-51 199463 650054 4:00 10:09:52 69.92 Muddy sand None recorded 

T2-52 199468 650056 4:30 10:10:22 72.18 Muddy sand  None recorded 

T2-53 199471 650064 5:00 10:10:52 73.34 Muddy sand None recorded 

T2-54 199475 650064 5:30 10:11:22 74.06 Muddy sand None recorded 

T2-55 199481 650066 6:00 10:11:52 74.67 Muddy sand None recorded 

T2-56 199481 650066 6:30 10:12:22 74.61 Muddy sand Fish sp. 

T2-57 199486 650061 7:00 10:12:52 76.69 Muddy sand None recorded 

T2-58 199503 650060 7:30 10:13:22 77.74 Muddy sand None recorded 
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T2-59 199508 650055 8:00 10:13:52 79.40 Muddy sand None recorded 

T2-60 199510 650061 8:30 10:14:22 80.04 Muddy sand None recorded 

T2-61 199513 650062 9:00 10:14:52 80.49 Muddy sand None recorded 

T2-62 199513 650070 9:30 10:15:22 80.64 Muddy sand None recorded 

T2-63 199512 650087 10:00 10:15:52 80.92 Muddy sand None recorded 

T2-64 199522 650099 10:30 10:16:22 81.25 Muddy sand None recorded 

T2-65 199525 650106 11:00 10:16:52 81.53 Muddy sand None recorded 

T2-66 199532 650085 11:30 10:17:22 81.96 Muddy sand None recorded 

T2-67 199543 650104 12:00 10:17:52 83.14 Muddy sand None recorded 

T2-68 199551 650113 12:30 10:18:22 84.18 Muddy sand None recorded 

T2-69 199558 650117 13:00 10:18:52 85.13 Muddy sand None recorded 

T2-70 199563 650122 13:30 10:19:22 86.15 Muddy sand None recorded 

T2-71 199565 650124 14:00 10:19:52 87.26 Muddy sand None recorded 

T2-72 199566 650137 14:30 10:20:22 89.21 Muddy sand None recorded 

T2-73 199578 650114 15:00 10:20:52 90.98 Muddy sand  Shrimp spp. 

T2-74 199579 650099 15:30 10:21:22 92.85 Muddy sand None recorded 

T2-75 199582 650092 16:00 10:21:52 94.03 Muddy sand, rock Shrimp spp. 

T2-76 199575 650089 16:30 10:22:22 94.75 Muddy sand Shrimp spp. 

T2-77 199584 650098 17:00 10:22:52 95.96 Muddy sand None recorded 

T2-78 199586 650105 17:30 10:23:22 96.24 Muddy sand Shrimp spp. 

T2-79 199585 650118 18:00 10:23:52 96.25 Muddy sand Shrimp spp. 

T2-80 199585 650118 18:05 10:23:54 96.22 Muddy sand Shrimp spp. 
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T3-1 199322 649757 0:00 10:45:22 7.17 Sand, gravel None recorded 

T3-2 199328 649764 0:30 10:45:52 10.00 Sand, gravel Seaweed sp. 

T3-3 199337 649768 1:00 10:46:22 12.44 Seaweed Seaweed spp. 

T3-4 199335 649772 1:30 10:46:52 12.45 Seaweed Seaweed spp. 

T3-5 199338 649774 2:00 10:47:22 14.15 Sand, gravel Seaweed spp. 

T3-6 199350 649771 2:30 10:47:52 17.63 Sand, stone, gravel None recorded 

T3-7 199356 649776 3:00 10:48:22 19.25 Sand, gravel 
Spiny Starfish (Marthasterias 

glacialis) 

T3-8 199358 649784 3:30 10:48:52 19.78 Sand, gravel None recorded 

T3-9 199368 649783 4:00 10:49:22 21.37 Sand, gravel None recorded 

T3-10 199369 649798 4:30 10:49:52 22.98 Sand, gravel None recorded 

T3-11 199381 649796 5:00 10:50:22 24.42 Sand, stone None recorded 

T3-12 199382 649802 5:30 10:50:52 25.71 Stone, gravel None recorded 

T3-13 199388 649813 6:00 10:51:22 27.32 Sand, gravel Common Starfish (Asteria rubens) 

T3-14 199391 649815 6:30 10:51:52 28.55 Sand, gravel None recorded 

T3-15 199405 649807 7:00 10:52:22 29.29 Sand None recorded 

T3-16 199415 649806 7:30 10:52:52 30.75 Sand, gravel None recorded 

T3-17 199419 649810 8:00 10:53:22 31.54 Muddy sand Hermit Crab (Pagurus berhardus ) 

T3-18 199428 649810 8:30 10:53:52 32.28 Muddy sand None recorded 

T3-19 199426 649820 9:00 10:54:22 33.51 Muddy sand, gravel None recorded 

T3-20 199432 649822 9:30 10:54:52 35.84 Muddy sand, gravel None recorded 

T3-21 199451 649819 10:00 10:55:22 36.99 Muddy sand, gravel 
Common Starfish (Asteria rubens), 

Squat Lobster (Munida rugosa) 

T3-22 199446 649826 10:30 10:55:52 38.79 Muddy sand, gravel None recorded 

T3-23 199474 649810 11:00 10:56:22 41.07 Muddy sand, gravel None recorded 
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T3-24 199474 649810 11:17 10:56:39 41.83 Muddy sand, gravel None recorded 

T3.2-25 199459 649827 0:00 11:13:43 38.61 Muddy sand,  rock    Sea Squirt sp. 

T3-26 199456 649838 0:30 11:14:13 39.64 Muddy sand, gravel None recorded 

T3-27 199461 649839 1:00 11:14:43 42.39 Muddy sand None recorded 

T3-28 199466 649844 1:30 11:15:13 45.09 Muddy sand None recorded 

T3-29 199464 649848 2:00 11:15:43 46.69 Muddy sand Squat Lobster (Munida rugosa) 

T3-30 199470 649847 2:30 11:16:13 48.28 Muddy sand None recorded 

T3-31 199478 649847 3:00 11:16:43 50.07 Muddy sand Squat Lobster (Munida rugosa) 

T3-32 199483 649848 3:30 11:17:13 51.24 Muddy sand Squat Lobster (Munida rugosa) 

T3-33 199490 649850 4:00 11:17:43 52.19 Muddy sand None recorded 

T3-34 199498 649856 4:30 11:18:13 53.83 Muddy sand None recorded 

T3-35 199500 649862 5:00 11:18:43 54.44 Muddy sand None recorded 

T3-36 199508 649859 5:30 11:19:13 55.56 Muddy sand None recorded 

T3-37 199516 649858 6:00 11:19:43 56.25 Muddy sand None recorded 

T3-38 199521 649866 6:30 11:20:13 57.84 Muddy sand None recorded 

T3-39 199525 649866 7:00 11:20:43 58.56 Muddy sand None recorded 

T3-40 199533, 649863 7:30 11:21:13 59.16 Muddy sand None recorded 

T3-41 199540 649874 8:00 11:21:43 60.27 Muddy sand None recorded 

T3-42 199544 649877 8:30 11:22:13 60.87 Muddy sand None recorded 

T3-43 199551 649879 9:00 11:22:43 61.91 Muddy sand None recorded 

T3-44 199551 649879 9:30 11:23:13 61.88 Muddy sand  Fish spp. 

T3-45 199554 649883 10:00 11:23:43 62.39 Muddy sand Squat Lobster (Munida rugosa) 

T3-46 199558 649887 10:30 11:24:13 63.16 Muddy sand None recorded 

T3-47 199565 649889 11:00 11:24:43 64.37 Muddy sand None recorded 
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T3-48 199575 649881 11:30 11:25:13 65.24 Muddy sand None recorded 

T3-49 199577 649885 12:00 11:25:43 66.59 Muddy sand Squat Lobster (Munida rugosa) 

T3-50 199580 649887 12:30 11:26:13 67.39 Muddy sand None recorded 

T3-51 199583 649890 13:00 11:26:43 68.32 Muddy sand None recorded 

T3-52 199593 649885 13:30 11:27:13 69.40 Muddy sand None recorded 

T3-53 199589 649900 14:00 11:27:43 70.35 Muddy sand None recorded 

T3-54 199599 649892 14:30 11:28:13 71.24 Muddy sand None recorded 

T3-55 199604 649902 15:00 11:28:43 73.06 Muddy sand None recorded 

T3-56 199607 649899 15:30 11:29:13 74.37 Muddy sand None recorded 

T3-57 199610 649896 16:00 11:29:43 75.11 Muddy sand None recorded 

T3-58 199613 649890 16:30 11:30:13 75.96 Muddy sand None recorded 

T3-59 199615 649902 17:00 11:30:43 76.50 Muddy sand None recorded 

T3-60 199623 649905 17:30 11:31:13 77.53 Muddy sand Langoustine (Nephrops norvegicus) 

T3-61 199622 649910 18:00 11:31:43 79.01 Muddy sand None recorded 

T3-62 199622 649910 18:30 11:32:13 80.63 Muddy sand None recorded 

T3-63 199630 649924 19:00 11:32:43 83.25 Muddy sand None recorded 

T3-64 199639 649911 19:30 11:33:13 84.66 Muddy sand 
Fireworks Anemone (Pachycerianthus 

multiplicatus), Shrimp spp. 

T3-65 199644 649918 20:00 11:33:43 85.64 Muddy sand None recorded 

T3-66 199647 649921 20:30 11:34:13 87.05 Muddy sand None recorded 

T3-67 199659 649921 21:00 11:34:43 88.05 Muddy sand None recorded 

T3-68 199665 649920 21:30 11:35:13 89.09 Muddy sand 
Langoustine (Nephrops 
norvegicus),Shrimp spp. 

T3-69 199671 649923 22:00 11:35:43 90.13 Muddy sand Seaweed spp., Shrimp sp. 
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T3-70 199674 649933 22:30 11:36:13 91.63 Muddy sand None recorded 

T3-71 199674 649947 23:00 11:36:43 92.97 Muddy sand Shrimp spp. 

T3-72 199687 649947 23:30 11:37:13 94.41 Muddy sand None recorded 

T3-73 199684 649946 24:00 11:37:43 93.02 None recorded Shrimp spp. 
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T4-1 199422 649597 0:00 14:50:32 13.65 Gravel, rocks None recorded 

T4-2 199429 649599 0:30 14:51:02 15.53 Sand, rocks, shell None recorded 

T4-3 199437 649597 1:00 14:51:32 17.02 Rocks, shell None recorded 

T4-4 199447 649595 1:30 14:52:02 18.20 Rocks, shell None recorded 

T4-5 199450 649603 2:00 14:52:32 19.43 Rocks, shell None recorded 

T4-6 199452 649615 2:30 14:53:02 20.48 Rocks, shell None recorded 

T4-7 199461 649611 3:00 14:53:32 21.38 Rocks, shell None recorded 

T4-8 199467 649614 3:30 14:54:02 22.61 Rocks, shell None recorded 

T4-9 199475 649615 4:00 14:54:32 23.25 Sand, gravel None recorded 

T4-10 199478 649620 4:30 14:55:02 24.27 Rocks, shell None recorded 

T4-11 199483 649619 5:00 14:55:32 24.83 Sand, rocks, shell None recorded 

T4-12 199480 649637 5:30 14:56:02 25.32 Sand, rocks, shell None recorded 

T4-13 199485 649641 6:00 14:56:32 26.16 Sand, rocks None recorded 

T4-14 199504 649614 6:30 14:57:02 26.59 Sand, gravel Sea Squirt sp. 

T4-15 199507 649623 7:00 14:57:32 26.69 Sand, gravel None recorded 
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T4-16 199519 649615 7:30 14:58:02 27.75 Sand, gravel None recorded 

T4-17 199516 649631 8:00 14:58:32 28.25 Sand, gravel None recorded 

T4-18 199517 649641 8:30 14:59:02 28.66 Sand, gravel Common Starfish (Asteria rubens) 

T4-19 199511 649640 9:00 14:59:32 29.43 Sand, gravel None recorded 

T4-20 199520 649676 9:30 15:00:02 30.48 Sand, gravel None recorded 

T4-21 199521 649665 10:00 15:00:32 30.94 Sand, gravel None recorded 

T4-22 199528 649660 10:30 15:01:02 31.38 Sand, gravel None recorded 

T4-23 199549 649639 11:00 15:01:32 32.06 Sand, gravel Cushion Star (Asterina gibbosa), 
Sea Squirt sp. 

T4-24 199550 649645 11:30 15:02:02 32.89 Sand, gravel None recorded 

T4-25 199546 649663 12:00 15:02:32 33.09 Sand None recorded 

T4-26 199553 649656 12:30 15:03:02 33.86 Sand, gravel None recorded 

T4-27 199569 649676 13:00 15:03:32 34.11 Sand None recorded 

T4-28 199566 649655 13:30 15:04:02 34.78 Sand None recorded 

T4-29 199566 649662 14:00 15:04:32 35.07 Sand None recorded 

T4-30 199572 649664 14:30 15:05:02 35.45 Sand None recorded 

T4-31 199574 649674 15:00 15:05:32 36.19 Sand Cushion Star (Asterina gibbosa) 

T4-32 199576 649680 15:30 15:06:02 36.58 Sand None recorded 

T4-33 199582 649681 16:00 15:06:32 37.80 Sand Squat Lobster (Munida rugosa) 

T4-34 199595 649672 16:30 15:07:02 38.60 Sand None recorded 

T4-35 199585 649690 17:00 15:07:32 39.09 Sand, gravel None recorded 

T4-36 199596 649683 17:30 15:08:02 40.09 Sand, gravel Squat Lobster (Munida rugosa) 

T4-37 199594 649691 18:00 15:08:32 40.40 Sand, gravel None recorded 

T4-38 199596 649692 18:30 15:09:02 41.05 Sand, gravel None recorded 
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T4-39 199601 649684 19:00 15:09:32 41.07 Sand, gravel None recorded 

T4.2-40 199594 649696 0:00 15:29:55 41.51 Sand None recorded 

T4-41 199601 649693 0:30 15:30:25 41.95 Sand None recorded 

T4-42 199604 649694 1:00 15:30:55 42.87 Sand None recorded 

T4-43 199617 649697 1:30 15:31:25 43.45 Sand None recorded 

T4-44 199610 649707 2:00 15:31:55 43.91 Sand, gravel None recorded 

T4-45 199608 649711 2:30 15:32:25 44.68 Sand gravel None recorded 

T4-46 199628 649707 3:00 15:32:55 45.99 Sand, rocks None recorded 

T4-47 199636 649713 3:30 15:33:25 49.45 Sand, rocks Squat Lobster (Munida rugosa) 

T4-48 199634 649720 4:00 15:33:55 51.69 Boulder None recorded 

T4-49 199637 649720 4:30 15:34:25 55.44 Sand, rocks Squat Lobster (Munida rugosa) 

T4-50 199647 649733 5:00 15:34:55 61.13 Sand, rocks Squat Lobster (Munida rugosa) 

T4-51 199656 649741 5:30 15:35:25 64.12 Muddy sand None recorded 

T4-52 199660 649747 6:00 15:35:55 65.27 Muddy sand Squat Lobster (Munida rugosa) 

T4-53 199661 649752 6:30 15:36:25 66.01 Muddy sand Fish spp. 

T4-54 199670 649749 7:00 15:36:55 66.75 Muddy sand Langoustine (Nephrops norvegicus) 

T4-55 199672 649746 7:30 15:37:25 67.70 Muddy sand None recorded 

T4-56 199683 649737 8:00 15:37:55 68.88 Muddy sand None recorded 

T4-57 199690 649733 8:30 15:38:25 70.37 Muddy sand None recorded 

T4-58 199700 649752 9:00 15:38:55 71.91 Muddy sand None recorded 

T4-59 199706 649755 9:30 15:39:25 72.45 Muddy sand None recorded 

T4-60 199710 649755 10:00 15:39:55 73.56 Muddy sand Langoustine (Nephrops norvegicus) 

T4-61 199715 649753 10:30 15:40:25 74.68 Muddy sand None recorded 

T4-62 199724 649767 11:00 15:40:55 76.35 Muddy sand Squat Lobster (Munida rugosa) 
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T4-63 199731 649769 11:30 15:41:25 79.61 Muddy sand None recorded 

T4-64 199738 649771 12:00 15:41:55 82.33 Muddy sand None recorded 

T4-65 199749 649788 12:30 15:42:25 85.34 Muddy sand Langoustine (Nephrops norvegicus) 

T4-66 199753 649811 13:00 15:42:55 85.65 Muddy sand None recorded 

T4-67 199756 649800 13:30 15:43:25 84.90 Muddy sand None recorded 

T4-68 199756 649800 14:00 15:43:55 84.92 Muddy sand None recorded 

T4-69 199757 649803 14:30 15:44:25 84.15 Muddy sand Shrimp spp. 

T4-70 199757 649802 14:14 15:44:39 83.95 Muddy sand Squat Lobster (Munida rugosa) 
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T1-1 200265 648993 00:00 13:37:18 42.61 Muddy sand None recorded 

T1-2 200267 648995 00:30 13:37:48 43.27 Muddy sand Squat Lobster (Munida rugosa) 

T1-3 200274 649000 01:00 13:38:18 43.87 Muddy sand None recorded 

T1-4 200276 649003 01:30 13:38:48 44.36 Muddy sand None recorded 

T1-5 200271 649005 02:00 13:39:18 43.47 Muddy sand Squat Lobster (Munida rugosa) 

T1-6 200304 649748 02:30 13:39:48 43.75 Muddy sand Squat Lobster (Munida rugosa) 

T1-7 200270 649018 03:00 13:40:18 42.13 None recorded None recorded 

T1-8 200266 649023 03:30 13:40:48 43.94 Muddy sand None recorded 

T1-9 200261 649019 04:00 13:41:18 43.44 Muddy sand, gravel None recorded 

T1-10 200261 649021 04:30 13:41:48 43.54 Muddy sand Squat Lobster (Munida rugosa) 

T1-11 200258 649031 05:00 13:42:18 43.69 Muddy sand, gravel None recorded 
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T1-12 200255 649035 05:30 13:42:48 43.48 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-13 200252 649037 06:00 13:43:18 42.89 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-14 200249 649036 06:30 13:43:48 41.98 Muddy sand, gravel None recorded 

T1-15 200245 649038 07:00 13:44:18 41.64 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-16 200243 649043 07:30 13:44:48 41.47 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-17 200240 649042 08:00 13:45:18 40.46 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-18 200239 649036 08:30 13:45:48 39.78 Muddy sand, gravel None recorded 

T1-19 200230 649037 09:00 13:46:18 38.94 Muddy sand, gravel None recorded 

T1-20 200225 649046 09:30 13:46:48 38.78 Muddy sand, gravel None recorded 

T1-21 200226 649050 10:00 13:47:18 38.65 Muddy sand, gravel None recorded 

T1-22 200228 649052 10:30 13:47:48 38.38 Muddy sand, None recorded 

T1-23 200223 649050 11:00 13:48:18 38.13 Muddy sand Crab spp. 

T1-24 200219 649051 11:30 13:48:48 37.57 Muddy sand, gravel None recorded 

T1-25 200217 649056 12:00 13:49:18 37.34 Muddy sand None recorded 

T1-26 200212 649061 12:30 13:49:48 36.54 Muddy sand None recorded 

T1-27 200210, 649067 13:00 13:50:18 36.33 Muddy sand None recorded 

T1-28 200206 649067 13:30 13:50:48 35.94 Muddy sand, gravel None recorded 

T1-29 200200 649070 14:00 13:51:18 35.12 Muddy sand, gravel None recorded 

T1-30 200198, 649071 14:30 13:51:48 34.53 Muddy sand, gravel None recorded 

T1-31 200193 649070 15:00 13:52:18 34.22 Muddy sand, gravel None recorded 

T1-32 200200 649082 15:30 13:52:48 34.5 Muddy sand, gravel None recorded 

T1-33 200194 649087 16:00 13:53:18 34.12 Sand, gravel None recorded 

T1-34 200188 649085 16:30 13:53:48 33.61 Sand, gravel None recorded 

T1-35 200194 649100 17:00 13:54:18 33.2 Sand, gravel None recorded 
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T1-36 200196 649100 17:30 13:54:48 32.68  Sand, gravel None recorded 

T1-37 200188 649094 18:00 13:55:18 32.12 Sand, gravel None recorded 

T1-38 200182 649093 18:30 13:55:48 31.76 Sand, gravel None recorded 

T1-39 200177 649095 19:00 13:56:18 31.35 Sand, gravel None recorded 

T1-40 200173 649101 19:30 13:56:48 31.09 Sand, gravel None recorded 

T1-41 200165 649099 20:00 13:57:18 30.86 Sand, gravel None recorded 

T1-42 200171 649109 20:30 13:57:48 30.89 Sand, gravel Crab sp. 

T1-43 200167 649109 21:00 13:58:18 30.5 Sand, gravel None recorded 

T1-44 200163 649116 21:30 13:58:48 29.61 Sand, gravel None recorded 

T1-45 200156 649118 22:00 13:59:18 29.64 Sand, gravel None recorded 

T1-46 200149 649120 22:30 13:59:48 28.78 Sand, gravel None recorded 

T1-47 200145 649128 23:00 14:00:18 28.84 Sand, gravel None recorded 

T1-48 200143, 649135 23:30 14:00:48 28.78 Sand, gravel None recorded 

T1-49 200142 649144 24:00 14:01:18 28.66 Sand, gravel None recorded 

T1-50 200143 649155 24:30 14:01:48 28.32 Sand, gravel None recorded 

T1-51 200130 649153 25:00 14:02:18 28.11 Sand, gravel None recorded 

T1-52 200125 649151 25:30 14:02:48 27.48 Sand, gravel None recorded 

T1-53 200131 649164 26:00 14:03:18 27.84 Sand, gravel None recorded 

T1-54 200120 649162 26:30 14:03:48 27.69 Sand, gravel None recorded 

T1-55 200123 649164 27:00 14:04:18 24.53 None recorded None recorded 

T1-56 200123 649164 27:14 14:04:32 22.05 None recorded None recorded 

T1.2-57 200105 649159 00:00 14:42:03 42.91 Sand, gravel None recorded 

T1-58 200104 649164 00:30 14:42:34 42.75 Sand, gravel None recorded 
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T1-59 
200096 649166 01:00 14:43:05 43.15 

Muddy sand Squat Lobster (Munida rugosa), Fish 
spp. 

T1-60 200082 649170 01:30 14:43:36 43.22 Muddy sand None recorded 

T1-61 200078 649171 02:00 14:44:07 43.24 Muddy sand None recorded 

T1-62 200088 649169 02:30 14:44:38 43.53  Muddy sand Squat Lobster (Munida rugosa) 

T1-63 200092 649169 03:00 14:45:09 43.57 Muddy sand None recorded 

T1-64 200098 649171 03:30 14:45:40 44.47 Muddy sand Squat Lobster (Munida rugosa) 

T1-65 200097 649184 04:00 14:46:11 45.29 Muddy sand, gravel None recorded 

T1-66 200088 649180 04:30 14:46:42 44.92 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-67 200073 649183 05:00 14:47:13 45.10 Muddy sand None recorded 

T1-68 200065 649187 05:30 14:47:44 44.88 Muddy sand, gravel None recorded 

T1-69 200058 649177 06:00 14:48:15 44.77 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-70 200051 649178 06:30 14:48:46 44.66 Muddy sand, gravel None recorded 

T1-71 200046 649184 07:00 14:49:17 46.43 Muddy sand None recorded 

T1-72 200049 649196 07:30 14:49:48 48.48 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-73 200041 649192 08:00 14:50:19 49.20 Muddy sand None recorded 

T1-74 200050 649208 08:30 14:50:50 49.83 Muddy sand None recorded 

T1-75 200042 649217 09:00 14:51:21 50.08 Muddy sand Squat Lobster (Munida rugosa) 

T1-76 200032 649192 09:30 14:51:52 50.08 Muddy sand None recorded 

T1-77 200025 649209 10:00 14:52:23 49.79 Sand None recorded 

T1-78 200105 649159 10:30 14:52:54 50.51 Muddy sand Squat Lobster (Munida rugosa) 

T1-79 200018 649208 11:00 14:53:25 50.20 Muddy sand None recorded 

T1-80 200015 649224 11:30 14:53:56 50.22 Muddy sand 
Spiny Starfish (Marthasterias 

glacialis) 

T1-81 200013 649217 12:00 14:54:27 50.01 Muddy sand None recorded 
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T1-82 199986, 649193 12:30 14:54:58 49.80 Muddy sand None recorded 

T1-83 199974 649214 13:00 14:55:29 49.85 Muddy sand None recorded 

T1-84 199986 649234 13:30 14:56:00 51.51 None recorded None recorded 

T1-85 199973 649230 14:00 14:56:31 52.23 Muddy sand None recorded 

T1-86 199973 649231 14:30 14:57:02 51.84 Muddy sand None recorded 

T1-87 199973 649201 15:00 14:57:33 51.71 Muddy sand None recorded 

T1-88 199958 649239 15:30 14:58:04 52.46 Muddy sand None recorded 

T1-89 199960 649246 16:00 14:58:35 53.64 Muddy sand None recorded 

T1-90 199947 649245 16:30 14:59:06 53.94 Muddy sand None recorded 

T1-91 199944, 649256 17:00 14:59:37 54.30 Muddy sand None recorded 

T1-92 199940 649245 17:30 15:00:08 55.63 Muddy sand None recorded 

T1-93 199929, 649280 18:00 15:00:39 56.43 Muddy sand None recorded 

T1-94 199922 649272 18:30 15:01:10 57.74 Muddy sand None recorded 

T1-95 199906 649293 19:00 15:01:41 58.38 Muddy sand None recorded 

T1-96 199915 649306 19:30 15:02:12 58.26 Muddy sand None recorded 

T1-97 199946 649347 20:00 15:02:43 57.67 Muddy sand None recorded 

T1-98 199935 649340 20:30 15:03:14 57.57 Muddy sand  None recorded 

T1-99 199911 649325 21:00 15:03:45 56.68 Muddy sand None recorded 

T1-100 199872 649295 21:30 15:04:16 56.14 Muddy sand None recorded 

T1-101 199863 649273 22:00 15:04:47 55.88 Muddy sand None recorded 

T1-102 199927 649379 22:30 15:05:18 56.24 Muddy sand None recorded 

T1-103 199927 ,649379 23:00 15:05:49 56.87 Muddy sand None recorded 

T1-104 199878 649331 23:30 15:06:20 57.04 Muddy sand None recorded 

T1-105 199856 649315 24:00 15:06:51 57.63 Muddy sand None recorded 
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T1-106 199830 649260 24:30 15:07:22 57.82 Muddy sand None recorded 

T1-107 199855 649316 24:56 15:07:53 56.41 None recorded None recorded 

T1.3-108 199790 649439 10:00:00 15:36:52 42.09 Muddy sand None recorded 

T1-109 199783 649440 10:30 15:37:22 42.01 Muddy sand, gravel None recorded 

T1-110 199768 649423 11:00 15:37:52 41.55 Muddy sand, gravel None recorded 

T1-111 199754 649399 11:30 15:38:22 41.91 Muddy sand, gravel None recorded 

T1-112 199751 649424 12:00 15:38:52 42.60 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-113 199743 649425 12:30 15:39:22 42.70 Muddy sand None recorded 

T1-114 199749 649457 13:00 15:39:52 43.29 Muddy sand, gravel None recorded 

T1-115 199775 649491 13:30 15:40:22 42.47 None recorded None recorded 

T1-116 199744, 649474 14:00 15:40:52 55.65 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T1-117 199734 649474 14:30 15:41:22 45.82 Muddy sand, gravel None recorded 

T1-118 199764 649509 15:00 15:41:52 45.85 Muddy sand, gravel None recorded 

T1-119 199737, 649483 15:30 15:42:22 44.21 None recorded None recorded 

T1-120 199717 649457 16:00 15:42:52 43.88 Sand, rock None recorded 

T1-121 199706 649438 16:11 15:43:03 43.98 Sand, rock None recorded 

T1.4-122 199749 649486 00:00 16:03:09 38.59 Muddy sand, gravel None recorded 

T1-123 199742 649487 00:30 16:03:39 38.79 Sand, gravel Common Starfish (Asterias rubens) 

T1-124 199734 649493 01:00 16:04:09 38.72 Sand, gravel Squat Lobster (Munida rugosa) 

T1-125 199725 649496 01:30 16:04:39 38.70 Sand, gravel None recorded 

T1-126 199718 649516 02:00 16:05:09 39.41 Sand, gravel None recorded 

T1-127 199716 649505 02:30 16:05:39 39.32 Sand, gravel Cushionstar (Asterina gibbosa) 

T1-128 199698 649517 03:00 16:06:09 40.05 Sand, gravel None recorded 

T1-129 199693 649518 03:30 16:06:39 40.71 Sand, gravel None recorded 
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T1-130 199688 649527 04:00 16:07:09 41.8 Muddy sand None recorded 

T1-131 199686 649522 04:30 16:07:39 42.23 Muddy sand None recorded 

T1-132 199673 649534 05:00 16:08:09 41.55 Sand, gravel None recorded 

T1-133 199676 649525 05:30 16:08:39 40.68 Sand, gravel None recorded 

T1-134 199666 649514 06:00 16:09:09 40.26 Sand, gravel None recorded 

T1-135 199662 649535 06:30 16:09:39 40.28 Sand, rock None recorded 

T1-136 199679 649564 07:00 16:10:09 40.32 Sand, rocks Squat Lobster (Munida rugosa) 

T1-137 199655 649546 07:30 16:10:39 38.73 Sand, gravel None recorded 

T1-138 199645 649528 08:00 16:11:09 38.15 Sand, gravel None recorded 

T1-139 199636 649536 08:30 16:11:39 38.46 Sand, gravel None recorded 

T1-140 199633 649542 09:00 16:12:09 38.89 Sand, gravel None recorded 

T1-141 199628 649549 09:30 16:12:39 39.09 Sand, gravel None recorded 

T1-142 199642 649581 10:00 16:13:09 39.72 Sand, gravel None recorded 

T1-143 199635 649579 10:30 16:13:39 38.98 Sand, gravel None recorded 

T1-144 199612 649532 11:00 16:14:09 38.77 Sand, gravel None recorded 

T1-145 199612 649532 11:02 16:14:11 38.57 None recorded None recorded 

T1.5-146 199638 649569 00:00 16:30:54 34.17 Sand, gravel Fish sp. 

T1-147 199637 649565 00:30 16:31:24 34.17 Sand None recorded 

T1-148 199635 649574 01:00 16:31:54 34.07 Sand, gravel None recorded 

T1-149 199635 649574 01:30 16:32:24 34.06 Sand, gravel Squat Lobster (Munida rugosa) 

T1-150 199626 649581 02:00 16:32:54 33.97 Sand, gravel Squat Lobster (Munida rugosa) 

T1-151 199623 649578 02:30 16:33:24 33.78 Sand, gravel None recorded 

T1-152 199619 649582 03:00 16:33:54 33.87 Sand, gravel None recorded 

T1-153 199617 649585 03:30 16:34:24 34.43 Sand, gravel None recorded 
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T1-154 199613 649597 04:00 16:34:54 34.88 Sand, gravel Fish sp. 

T1-155 199612 649595 04:30 16:35:24 34.90 Sand, gravel None recorded 

T1-156 199608 649601 05:00 16:35:54 34.45 Sand, gravel None recorded 

T1-157 199604 649601 05:30 16:36:24 34.94 Sand, gravel None recorded 

T1-158 199607 649599 06:00 16:36:54 34.93 Sand, gravel None recorded 

T1-159 199609 649605 06:30 16:37:24 35.77 Sand, gravel None recorded 

T1-160 199605 649609 07:00 16:37:54 35.74 Sand, gravel None recorded 

T1-161 199595 649622 07:30 16:38:24 34.94 Sand, gravel None recorded 

T1-162 199589 649616 07:50 16:38:44 34.50 Sand, gravel None recorded 
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T2-1 199590 649360 00:00 09:00:10 23.07 Sand, gravel None recorded 

T2-2 199586 649365 00:30 09:00:40 23.30 
Sand, gravel  Spiny Starfish (Marthasterias 

glacialis) 

T2-3 199590 649368 01:00 09:01:10 24.16 Sand, gravel  None recorded 

T2-4 199593 649369 01:30 09:01:40 23.46 Sand, gravel  None recorded 

T2-5 199604 649371 02:00 09:02:10 25.46 Sand, gravel  None recorded 

T2-6 199617 649372 02:30 09:02:40 26.378 Sand, gravel  None recorded 

T2-7 199615 649376 03:00 09:03:10 26.71 Sand, gravel  None recorded 

T2-8 199614 649383 03:30 09:03:40 37.66 Sand, gravel  None recorded 
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T2-9 199619 649386 04:00 09:04:10 27.98 Sand, gravel  
Seaweed spp., Common Starfish 

 ( Asteria rubens) 

T2-10 199627 649389 04:30 09:04:40 28.75 Sand, gravel  None recorded 

T2-11 199627 649393 05:00 09:05:10 29.05 Sand, gravel  None recorded 

T2-12 199632 649397 05:30 09:05:40 29.34 Sand, gravel  None recorded 

T2-13 199630 649366 06:00 09:06:10 29.64 Sand, gravel  None recorded 

T2-14 199633 649405 06:30 09:06:40 30.48 Sand, gravel  None recorded 

T2-15 199644 649409 07:00 09:07:10 30.78 Muddy sand, gravel  None recorded 

T2-16 199651 649420 07:30 09:07:40 31.06 Muddy sand, gravel  None recorded 

T2-17 199653 649423 08:00 09:08:10 31.47 Muddy sand, gravel  None recorded 

T2-18 199659 649422 08:30 09:08:40 31.87 Muddy sand, gravel  None recorded 

T2-19 199660 649431 09:00 09:09:10 32.23 Muddy sand, gravel  Fish sp. 

T2-20 199665 649433 09:30 09:09:40 32.23 Muddy sand, gravel  None recorded 

T2-21 199677 649426 10:00 09:10:10 32.82 Muddy sand, gravel  None recorded 

T2-22 199677 649450 10:30 09:10:40 32.95 Muddy sand, gravel  None recorded 

T2-23 199686 649447 11:00 09:11:10 32.92 Muddy sand, gravel  None recorded 

T2-24 199688 649447 11:30 09:11:40 33.15 Muddy sand, gravel  None recorded 

T2-25 199693 649454 12:00 09:12:10 33.25 Muddy sand, gravel  None recorded 

T2-26 199701 649457 12:30 09:12:40 33.38 Sand, rocks None recorded 

T2-27 199704 649452 13:00 09:13:10 33.56 Sand, rocks None recorded 

T2-28 199705 649468 13:30 09:13:40 33.98 Muddy sand, gravel  None recorded 

T2-29 199714 649467 14:00 09:14:10 34.24 Muddy sand, gravel  None recorded 

T2-30 199719 649469 14:30 09:14:40 34.55 Sand, gravel, rock None recorded 

T2-31 199726 649464 15:00 09:15:10 34.6 Sand, gravel None recorded 
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T2-32 199719 649493 15:30 09:15:40 35.66 Sand, gravel Squat Lobster (Munida rugosa) 

T2-33 199730 649487 16:00 09:16:10 36.11 Sand, gravel Squat Lobster (Munida rugosa) 

T2-34 199732 649493 16:30 09:16:40 36.83 Sand, gravel None recorded 

T2-35 199734 649496 17:00 09:17:10 37.53 Sand, gravel Squat Lobster (Munida rugosa) 

T2-36 199735 649502 17:30 09:17:40 38.03 Sand, gravel Squat Lobster (Munida rugosa) 

T2-37 199748 649494 18:00 09:18:10 39.09 Sand, gravel Squat Lobster (Munida rugosa) 

T2-38 199747 649500 18:30 09:18:40 39.62 Sand, gravel Squat Lobster (Munida rugosa) 

T2-39 199747 649501 18:50 09:19:01 39.78 Sand, gravel Squat Lobster (Munida rugosa) 

T2.1-40 199738 649525 00:00 09:41:19 43.21 Sand, rock None recorded 

T2-41 199737 ,649538 00:30 09:41:49 45.35 Sand, gravel None recorded 

T2-42 199747 649535 01:00 09:42:19 46.6 Sand, gravel None recorded 

T2-43 199749 649541 01:30 09:42:49 47.7 Sand, gravel None recorded 

T2-44 199755 649547 02:00 09:43:19 48.28 Muddy sand, gravel  None recorded 

T2-45 199759 649545 02:30 09:43:49 49.32 Muddy sand, gravel  None recorded 

T2-46 199775 649551 03:00 09:44:19 49.91 Muddy sand, gravel  None recorded 

T2-47 199785 649553 03:30 09:44:49 51.07 Muddy sand, gravel  None recorded 

T2-48 199796 649557 04:00 09:45:19 53.34 Rocks Sea Squirt sp. 

T2-49 199801 649558 04:30 09:45:49 55.44 Muddy sand, gravel  None recorded 

T2-50 199804 649568 05:00 09:46:19 58.34 Muddy sand, gravel  Langoustine (Nephrops norvegicus) 

T2-51 199802 649571 05:30 09:46:49 59.41 Muddy sand None recorded 

T2-52 199808 649571 06:00 09:47:19 59.91 Muddy sand None recorded 

T2-53 199804 649582 06:30 09:47:49 60.35 Muddy sand None recorded 

T2-54 199811 649584 07:00 09:48:19 60.79 Muddy sand None recorded 

T2-55 199823 649584 07:30 09:48:49 61.53 Muddy sand None recorded 
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South Group T2 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T2-56 199826 649605 08:00 09:49:19 62.25 Muddy sand None recorded 

T2-57 199827 649609 08:30 09:49:49 62.81 Muddy sand None recorded 

T2-58 199837 649613 09:00 09:50:19 63.38 Muddy sand Langoustine (Nephrops norvegicus) 

T2-59 199839 649611 09:30 09:50:49 62.1 Rocks None recorded 

T2-60 199844 649616 10:00 09:51:19 66.51 Rocks None recorded 

T2-61 199842 649626 10:30 09:51:49 70.03 Muddy sand None recorded 

T2-62 199859 649621 11:00 09:52:19 70.77 Muddy sand None recorded 

T2-63 199855 649631 11:30 09:52:49 71.52 Muddy sand None recorded 

T2-64 199857 649631 12:00 09:53:19 72.07 Muddy sand None recorded 

T2-65 199871 649632 12:30 09:53:49 72.68 Sand, rocks Fish sp. 

T2-66 199855 649646 13:00 09:54:19 74.43 Muddy sand Langoustine (Nephrops norvegicus)) 

T2-67 199852 649650 13:16 09:54:34 74.53 Muddy sand None recorded 

 

Transect  
 South Group T3 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T3-1 199729 649235 00:00 10:16:27 25.83 Sand, gravel None recorded 

T3-2 199727 649235 00:30 10:16:57 26.55 Sand, gravel  Turitella sp. 

T3-3 199733 649239 01:00 10:17:27 26.82 Sand, gravel  None recorded 

T3-4 199742 649247 01:30 10:17:57 27.72 Sand, gravel  None recorded 

T3-5 199749 649254 02:00 10:18:27 28.08 Sand, gravel  None recorded 

T3-6 199752 649259 02:30 10:18:57 28.77 Sand, gravel  None recorded 

T3-7 199755 649260 03:00 10:19:27 29.09 Sand, gravel  None recorded 
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Transect  
 South Group T3 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T3-8 199758 649259 03:30 10:19:57 29.36 Sand, gravel  None recorded 

T3-9 199760 649275 04:00 10:20:27 30.07 Sand, gravel  None recorded 

T3-10 199765 649272 04:30 10:20:57 30.40 Sand, gravel  None recorded 

T3-11 199768 649272 05:00 10:21:27 30.08 Sand, gravel  None recorded 

T3-12 199772 649275 05:30 10:21:57 30.09 Sand, gravel  None recorded 

T3-13 199778 649278 06:00 10:22:27 31.67 Sand, gravel  None recorded 

T3-14 199781 649287 06:30 10:22:57 32.06 Sand, gravel  None recorded 

T3-15 199786 649286 07:00 10:23:27 32.52 Sand, gravel  None recorded 

T3-16 199786 649300 07:30 10:23:57 32.93 Sand, gravel  None recorded 

T3-17 199793 649297 08:00 10:24:27 33.28 Sand, gravel  None recorded 

T3-18 199793 649310 08:30 10:24:57 33.46 Muddy sand, gravel None recorded 

T3-19 199801 649296 09:00 10:25:27 33.63 Muddy sand, gravel None recorded 

T3-20 199798 649313 09:30 10:25:57 33.77 Muddy sand, gravel None recorded 

T3-21 199805 649305 10:00 10:26:27 33.94 Muddy sand, gravel None recorded 

T3-22 199803 649316 10:30 10:26:57 34.15 Muddy sand None recorded 

T3-23 199799 649331 11:00 10:27:27 34.14 Muddy sand None recorded 

T3-24 199809 649324 11:30 10:27:57 34.24 Muddy sand None recorded 

T3-25 199814 649325 12:00 10:28:27 34.23 Muddy sand None recorded 

T3-26 199825 649314 12:30 10:28:57 34.54 Muddy sand None recorded 

T3-27 199820 649332 13:00 10:29:27 34.79 Muddy sand None recorded 

T3-28 199817 649345 13:30 10:29:57 34.97 Muddy sand, gravel None recorded 

T3-29 199826 649342 14:00 10:30:27 35.02 Muddy sand, gravel None recorded 

T3-30 199838 649328 14:30 10:30:57 35.12 Muddy sand, gravel None recorded 

T3-31 199831 649351 15:00 10:31:27 35.45 Muddy sand, gravel None recorded 
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Transect  
 South Group T3 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T3-32 199850 649336 15:30 10:31:57 35.75 Muddy sand, gravel Fish spp. 

T3-33 199842 649361 16:00 10:32:27 36.31 Muddy sand, gravel Squat Lobster (Munida rugosa) 

T3-34 199861 649339 16:30 10:32:57 36.83 Sand, gravel  None recorded 

T3-35 199866 649337 17:00 10:33:27 37.14 Sand, gravel  None recorded 

T3-36 199871 649339 17:30 10:33:57 37.76 Sand, gravel  None recorded 

T3-37 199861 649366 18:00 10:34:27 38.49 Sand, gravel  None recorded 

T3-38 199865 649366 18:30 10:34:57 38.70 Sand, gravel  None recorded 

T3-39 199854 649389 19:00 10:35:27 39.37 Sand, gravel  None recorded 

T3-40 199874 649372 19:30 10:35:57 39.77 Sand, gravel  None recorded 

T3-41 199888 649358 20:00 10:36:27 40.88 Sand, gravel  None recorded 

T3-42 199875 649392 20:30 10:36:57 41.54 Sand, gravel  None recorded 

T3-43 199871 649409 21:00 10:37:27 42.21 Sand, gravel  None recorded 

T3-44 199871 649409 21:30 10:37:57 43.42 Sand, gravel  None recorded 

T3-45 199898 649380 22:00 10:38:27 44.21 Sand, gravel  Squat Lobster (Munida rugosa) 

T3-46 199866 649429 22:30 10:38:57 45.01 Sand, gravel  None recorded 

T3-47 199880 649402 23:00 10:39:27 46.62 Sand, gravel  None recorded 

T3-48 199898 649409 23:30 10:39:57 46.68 Sand, gravel  None recorded 

T3-49 199896 649425 24:00 10:40:27 47.62 Muddy sand None recorded 

T3-50 199897 649430 24:30 10:40:57 48.35 Muddy sand Squat Lobster (Munida rugosa) 

T3-51 199936 649381 25:00 10:41:27 49.47 Sand, rock None recorded 

T3-52 199928 649406 25:30 10:41:57 51.00 Sand, gravel  None recorded 

T3-53 199933 649399 26:00 10:42:27 51.68 Sand None recorded 

T3.2-54 199895 649425 00:00 11:03:50 48.93 Muddy sand None recorded 

T3-55 199901 649424 00:30 11:04:20 49.09 Muddy sand None recorded 
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Transect  
 South Group T3 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T3-56 199901 649432 01:00 11:04:50 50.99 Muddy sand Squat Lobster (Munida rugosa) 

T3-57 199903 649433 01:30 11:05:20 52.08 Muddy sand Squat Lobster (Munida rugosa) 

T3-58 199909 649432 02:00 11:05:50 52.77 Muddy sand  None recorded 

T3-59 199923 649436 02:30 11:06:20 54.61 Muddy sand Squat Lobster (Munida rugosa) 

T3-60 199924 649441 03:00 11:06:50 55.37 Muddy sand None recorded 

T3-61 199930 649445 03:30 11:07:20 56.01 Muddy sand None recorded 

T3-62 199935 649450 04:00 11:07:50 56.15 Muddy sand  None recorded 

T3-63 199940 649447 04:30 11:08:20 56.90 Muddy sand None recorded 

T3-64 199943 649448 05:00 11:08:50 57.04 Muddy sand None recorded 

T3-65 199943 649449 05:30 11:09:20 57.37 Muddy sand None recorded 

T3-66 199950 649452 06:00 11:09:50 57.77 Muddy sand None recorded 

T3-67 199957 649457 06:30 11:10:20 57.72 Muddy sand None recorded 

T3-68 199958 649471 07:00 11:10:50 58.26 Muddy sand None recorded 

T3-69 199963 649463 07:30 11:11:20 58.43 Muddy sand None recorded 

T3-70 199966 649467 08:00 11:11:50 58.56 Muddy sand None recorded 

T3-71 199968 649471 08:30 11:12:20 58.50 Muddy sand None recorded 

T3-72 199970 649475 09:00 11:12:50 58.87 Muddy sand None recorded  

T3-73 199965 649482 09:30 11:13:20 58.80 Muddy sand None recorded 

T3-74 199974 649477 10:00 11:13:50 58.70 Muddy sand None recorded 

T3-75 199981 649467 10:30 11:14:20 59.07 Muddy sand, rocks None recorded 

T3-76 199987 649473 11:00 11:14:50 59.04 Muddy sand, rocks Squat Lobster (Munida rugosa) 

T3-77 199988 649479 11:30 11:15:20 59.17 Muddy sand, rocks None recorded 

T3-78 199981 649496 12:00 11:15:50 59.86 Muddy sand, rocks Squat Lobster (Munida rugosa) 

T3-79 199989 649493 12:30 11:16:20 60.66 Muddy sand rocks Fish spp. 
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Transect  
 South Group T3 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T3-80 199982 649505 13:00 11:16:50 60.86 Rocks None recorded 

T3-81 199976 649523 13:30 11:17:20 64.91 Sand, rock Squat Lobster (Munida rugosa) 

T3-82 199989 649511 14:00 11:17:50 67.10 Sand, rocks Squat Lobster (Munida rugosa) 

T3-83 200004 649490 14:30 11:18:20 68.23 Sand, rocks None recorded 

T3-84 200004 649490 15:00 11:18:50 68.95 Sand, rocks None recorded 

T3-85 200002 649499 15:30 11:19:20 68.72 Sand, rocks None recorded 

T3-86 200003 649491 16:00 11:19:50 68.82 Sand, rocks None recorded 

T3-87 200006 649484 16:30 11:20:20 68.75 Sand, rocks  None recorded 

T3-88 200010 649486 17:00 11:20:50 71.50 Sand, rocks None recorded 

T3-89 200010 649486 17:30 11:21:20 72.33 Sand, rocks None recorded 

T3-90 200010 649486 18:00 11:21:50 69.25 None recorded None recorded 

 

Transect  
 South Group T4 

Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T4-1 199862 649115 00:00 11:41:26 23.06 Sand, gravel None recorded 

T4-2 199870 649124 00:30 11:41:56 23.51 Sand, gravel None recorded 

T4-3 199872 649126 01:00 11:42:26 23.67 Sand, gravel None recorded 

T4-4 199877 649129 01:30 11:42:56 23.91 Sand, gravel None recorded 

T4-5 199879 649136 02:00 11:43:26 24.17 Sand, gravel None recorded 

T4-6 199884 649130 02:30 11:43:56 24.44 Sand, gravel None recorded 

T4-7 
199888 649140 

03:00 11:44:26 
24.53 

Sand, gravel Common Urchin (Echinus 
esculentus) 
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Transect 
Location 

Easting Northing 
Time on 

video 
(mm:ss) 

Time UTC 
(hh:mm:ss) 

Depth 
(m) 

Substrate Description Features Noted 

T4-8 199890 649149 03:30 11:44:56 24.62 Sand, gravel None recorded 

T4-9 199889 649164 04:00 11:45:26 24.79 Sand, gravel None recorded 

T4-10 199897 649152 04:30 11:45:56 24.93 Sand, gravel Scallop (Pecten maximus) 

T4-11 199900 649155 05:00 11:46:26 25.26 Sand, gravel None recorded 

T4-12 199903 649155 05:30 11:46:56 25.14 Sand, gravel None recorded 

T4-13 199908 649153 06:00 11:47:26 25.58 Sand, gravel None recorded 

T4-14 199912 649164 06:30 11:47:56 25.9 Sand, gravel None recorded 

T4-15 199913 649175 07:00 11:48:26 26.33 Sand, gravel None recorded 

T4-16 199917 649179 07:30 11:48:56 26.6 Sand, gravel None recorded 

T4-17 199919 649181 08:00 11:49:26 26.75 Sand, gravel None recorded 

T4-18 199920 649190 08:30 11:49:56 26.92 Sand, gravel None recorded 

T4-19 199920 649193 09:00 11:50:26 26.66 Sand, gravel None recorded 

T4-20 199925 649196 09:30 11:50:56 26.81 Sand, gravel None recorded 

T4-21 199930 649199 10:00 11:51:26 27.47 Sand, gravel None recorded 

T4-22 199934 649202 10:30 11:51:56 27.7 Sand, gravel None recorded 

T4-23 199936 649204 11:00 11:52:26 28.15 Sand, gravel None recorded 

T4-24 199939 649208 11:30 11:52:56 28.22 Sand, gravel None recorded 

T4-25 199945 649204 12:00 11:53:26 28.74 Sand, gravel None recorded 

T4-26 199944 649213 12:30 11:53:56 28.86 
Sand, gravel Common Urchin (Echinus 

esculentus) 

T4-27 199950 649214 13:00 11:54:26 29.25 Sand, gravel None recorded 

T4-28 199951 649223 13:30 11:54:56 29.76 Sand, gravel None recorded 

T4-29 199956 649223 14:00 11:55:26 30.62 Sand, gravel None recorded 

T4-30 199963 649216 14:30 11:55:56 30.7 Sand, gravel None recorded 

T4-31 199963 649227 15:00 11:56:26 31.49 Sand, gravel None recorded 
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T4-32 199963 649227 15:30 11:56:56 31.95 Sand, gravel None recorded 

T4-33 199968 649226 16:00 11:57:26 32.28 Sand, gravel Scallop (Pecten maximus) 

T4-34 199980 649209 16:30 11:57:56 32.77 Sand, gravel None recorded 

T4-35 199988 649199 17:00 11:58:26 33.07 Sand, gravel None recorded 

T4-36 199983 649219 17:30 11:58:56 33.54 Sand, gravel None recorded 

T4-37 199985 649220 18:00 11:59:26 33.99 Sand, gravel None recorded 

T4-38 199996 649202 18:30 11:59:56 34.63 Sand, gravel None recorded 

T4-39 199991 649213 19:00 12:00:26 34.63 Sand, gravel None recorded 

T4-40 199984 649230 19:30 12:00:56 35.25 Sand, gravel None recorded 

T4-41 
199981 649240 20:00 

12:01:26 
35.88 

Sand, gravel, rocks Common Urchin (Echinus 
esculentus) 

T4-42 199982 649243 20:30 12:01:56 36.86 Sand, gravel None recorded 

T4-43 199984 649249 21:00 12:02:26 38.21 Sand, gravel None recorded 

T4-44 199978, 649269 21:30 12:02:56 39.01 Sand, gravel None recorded 

T4-45 199976 649273 21:43 12:03:09 38.47 Sand, gravel None recorded 

T4.2-46 199967 649240 00:00 12:20:00 33.82 Sand, gravel None recorded 

T4-47 199976 649246 00:30 12:20:30 35.02 Sand, gravel None recorded 

T4-48 199981, 649249 01:00 12:21:00 36.55 Sand, gravel None recorded 

T4-49 199985 649250 01:30 12:21:30 37.57 Sand, gravel Squat Lobster (Munida rugosa) 

T4-50 199991 649259 02:00 12:22:00 38.38 Sand, gravel None recorded 

T4-51 199993 649261 02:30 12:22:30 38.92 Sand, gravel Squat Lobster (Munida rugosa) 

T4-52 199999 649249 03:00 12:23:00 39.68 Sand, gravel Squat Lobster (Munida rugosa) 

T4-53 200000 649251 03:30 12:23:30 40.68 Sand, gravel Squat Lobster (Munida rugosa) 

T4-54 199999 649261 04:00 12:24:00 41.29 Sand, gravel Squat Lobster (Munida rugosa) 
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Substrate Description Features Noted 

T4-55 200005 649252 04:30 12:24:30 42.18 Sand, gravel None recorded 

T4-56 200009 649256 05:00 12:25:00 43.18 Sand, gravel None recorded 

T4-57 200012 649257 05:30 12:25:30 44.18 Sand, gravel None recorded 

T4-58 200011 649259 06:00 12:26:00 44.48 Sand, gravel None recorded 

T4-59 200011 649259 06:30 12:26:30 45.23 Sand, gravel None recorded 

T4-60 200011 649263 07:00 12:27:00 45.94 Sand, gravel Squat Lobster (Munida rugosa) 

T4-61 200010 649271 07:30 12:27:30 46.27 Sand, gravel Squat Lobster (Munida rugosa) 

T4-62 200014 649271 08:00 12:28:00 47.17 Sand, gravel Squat Lobster (Munida rugosa) 

T4-63 200015 649274 08:30 12:28:30 47.8 Sand, gravel None recorded 

T4-64 200018 649273 09:00 12:29:00 48.24 Sand, gravel None recorded 

T4-65 200020 649278 09:30 12:29:30 48.91 Sand, gravel None recorded 

T4-66 200025 649280 10:00 12:30:00 49.95 Muddy sand None recorded 

T4-67 200027 649294 10:30 12:30:30 50.54 Muddy sand None recorded 

T4-68 200018 649318 11:00 12:31:00 51 Muddy sand None recorded 

T4-69 200029 649309 11:30 12:31:30 52.02 Muddy sand None recorded 

T4-70 200041 649296 12:00 12:32:00 52.41 Muddy sand  None recorded 

T4-71 200041 649306 12:30 12:32:30 52.97 Muddy sand None recorded 

T4-72 200054 649289 13:00 12:33:00 53.91 Muddy sand None recorded 

T4-73 200065 649261 13:30 12:33:30 54.58 Muddy sand Squat Lobster (Munida rugosa) 

T4-74 200045 649325 14:00 
12:34:00 

55.66 
Muddy sand Seven Armed Starfish (Luidia 

ciliaris) 

T4-75 200074 649261 14:30 12:34:30 55.66 Muddy sand None recorded 

T4-76 200076 649279 15:00 12:35:00 56.41 Muddy sand None recorded 

T4-77 200075 649298 15:30 12:35:30 57.27 Muddy sand None recorded 
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T4-78 200077 649303 16:00 12:36:00 58.2 Muddy sand None recorded 

T4-79 200083 649306 16:30 12:36:30 59.12 Muddy sand None recorded 

T4-80 200075 649328 17:00 12:37:00 59.48 Muddy sand None recorded 

T4-81 200079 649335 17:30 12:37:30 60.29 Muddy sand None recorded 

T4-82 200094 649316 18:00 12:38:00 60.44 Muddy sand Fish sp. 

T4-83 200098 649313 18:30 12:38:30 61.65 Muddy sand None recorded 

T4-84 200098 649313 19:00 12:39:00 61.62 Muddy sand None recorded 

T4-85 200120 649273 19:30 12:39:30 62.61 Muddy sand None recorded 

T4-86 200117 649334 20:00 12:40:00 63.09 Muddy sand  None recorded 

T4-87 200112 649357 20:30 12:40:30 65.12 Muddy sand Squat Lobster (Munida rugosa) 

T4-88 200138 649294 21:00 12:41:00 67.09 Muddy sand None recorded 

T4-89 200136 649324 21:30 12:41:30 68.01 Sand, rocks None recorded 

T4-90 200145 649307 22:00 12:42:00 69.42 Sand, rocks None recorded 

T4-91 200143 649317 22:30 12:42:30 71.06 Muddy sand None recorded 

T4-92 200143 649317 22:48 12:42:48 70.6 None recorded None recorded 

T4.3-93 200060 649341 00:00 13:02:31 56.55 Muddy sand Squat Lobster (Munida rugosa) 

T4-94 200065 649341 00:30 13:03:01 57.14 Muddy sand None recorded 

T4-95 200075 649346 01:00 13:03:31 59.21 Muddy sand None recorded 

T4-96 200071 649347 01:30 13:04:01 59.25 Muddy sand None recorded 

T4-97 200066 649370 02:00 13:04:31 59.24 Muddy sand None recorded 

T4-98 200071 649358 02:30 13:05:01 59.49 Muddy sand None recorded 

T4-99 200082 649367 03:00 13:05:31 59.9 Muddy sand None recorded 

T4-100 200091 649364 03:30 13:06:01 60.87 Muddy sand None recorded 

T4-101 200101 649362 04:00 13:06:31 61.9 Muddy sand None recorded 
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T4-102 200096 649358 04:30 13:07:01 62.48 Muddy sand None recorded 

T4-103 200105 649392 05:00 13:07:31 63.35 Muddy sand None recorded 

T4-104 200105 649404 05:30 13:08:01 64.22 Muddy sand Fish sp. 

T4-105 200116 649407 06:00 13:08:31 64.47 Muddy sand None recorded 

T4-106 200113 649386 06:30 13:09:01 65.36 Muddy sand None recorded 

T4-107 200101 649344 06:59 13:09:29 66.52 Muddy sand None recorded 
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7 Appendix 2 Species Abundance 
 

Transect 1 (North group) - Species Abundance 

Squat Lobster (Munida rugosa) 38 

Turritella sp., 35 

Fish sp. 14 

Sea Squirt sp. 3 

Langoustine (Nephrops norvegicus) 2 

Octopus (Octopus vulgaris) 1 

Cushion Star (Asterina gibbosa) 1 

 

Transect 2 (North group) - Species Abundance 

Shrimp spp. 37 

Langoustine (Nephrops norvegicus) 12 

Squat Lobster (Munida rugosa) 4 

Common Starfish (Asteria rubens) 1 

Cushion Star (Asterina gibbosa) 1 

Fish sp. 1 

 

Transect 3 (North group) - Species Abundance 

Shrimp spp. 51 

Sea Squirt spp. 6 

Common Starfish ( Asteria rubens) 2 

Squat Lobster (Munida rugosa) 2 

Fish spp. 2 

Spiny Starfish (Marthasterias glacialis) 1 

Hermit Crab (Pagurus berhardus ) 1 

Fireworks Anemone (Pachycerianthus 
multiplicatus) 

1 

 

Transect 4 (North group) - Species Abundance 

Squat Lobster (Munida rugosa) 14 

Shrimp spp. 10 

Langoustine (Nephrops norvegicus) 3 

Cushion Star (Asterina gibbosa) 2 

Fish spp. 2 

Sea Squirt spp. 1 

Common Starfish ( Asteria rubens) 1 

 
 
 
 



Seabed Video Report, North Arran 
Revision A3 
  

Page 55 of 55 

Transect 1 (South group) - Species Abundance 

Squat Lobster (Munida rugosa) 35 

Fish spp. 3 

Crab spp. 2 

Spiny Starfish (Marthasterias glacialis) 1 

Common Starfish (Asterias rubens) 1 

Cushionstar (Asterina gibbosa) 1 

 

Transect 2 (South group) - Species Abundance 

Squat Lobster (Munida rugosa) 10 

Fish spp. 6 

Sea Squirt spp. 6 

N Langoustine (Nephrops norvegicus) 2 

Spiny Starfish (Marthasterias glacialis) 1 

 

Transect 3 (South group) - Species Abundance 

Squat Lobster (Munida rugosa) 16 

Fish spp. 2 

Turitella sp., 1 

 

Transect 4 (South group) - Species Abundance 

Squat Lobster (Munida rugosa) 17 

Common Urchin (Echinus esculentus) 3 

Scallop (Pecten maximus) 2 

Seven Armed Starfish (Luidia ciliaris) 1 

Fish sp. 1 
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1 Summary 

This report was written by The Scottish Salmon Company (SSC) to meet the requirements of the Scottish 
Environment Protection Agency (SEPA) for a new application, under the Controlled Activities 
Regulations (CAR, 2011). This report describes the site-specific methodology used to model the 
appropriate consent limits for the proposed North Arran A site. A summary of the results of this 
modelling, carried out using AutoDEPOMOD, is presented in Table 1.1. 

 

Table 1.1. Summary of modelling results. 

Site Details 

Site Name North Arran A 

Site Location Isle of Arran 

Site Configuration Details 

Number of Cages 10 

Cage Circumference (m) 120 

Net Depth (m) 10 

Group Layout 5x2 

Hydrographic Summary 

Sub-surface Currents Average Speed (m/s) 0.101 

Residual Direction (°T) 319 

Wind Influence Weak 

Cage-bottom Currents Average Speed (m/s) 0.086 

Residual Direction (°T) 259 

Near-bed Currents Average Speed (m/s) 0.050 

Residual Direction (°T) 119 

Benthic Modelling 

Peak Biomass 2500 

Stocking Density (kg/m3) 21.8134 

In-feed Treatments 

Total Allowable Quantity – EmBz (g) 635.5 

Equivalent Biomass (t) 1,816.5 
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Bath Treatments – Recommended Mass (g) 

Azamethiphos – 3 hours 398.2g in 0.7 cages/3hr 

Cypermethrin – 3 hours 72.1g in 2.5 cages/3hr 

Deltamethrin – 3 hours 27g in 2.4 cages/3hr 
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2 Introduction 

This modelling report was written by SSC to describe the methodology, results and conclusion of an 
assessment for the finfish site, North Arran A, located in Isle of Arran (Figure 2.1). The proposed site is 
located northeast of the Isle of Arran, and is situated approximately 410m from the shoreline. The 
proposed net depth at the site is 10m. This modelling report has been submitted as part of a new CAR 
application with a maximum biomass of 2,500 tonnes. 

 

Figure 2.1. Location of the North Arran A site. 
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3 Model Input Data 

3.1 Bathymetry Data 

Bathymetry data was derived by combining the digitised admiralty charts with results of a bathymetry 

survey, conducted on 21st August 2018. A Garmin portable chart plotter with acoustic sounder was used 

to conduct the survey. Boat GPS was used at the start of the survey to verify the accuracy of the 

equipment. Recorded depths were corrected to Chart Datum (CD) using Admiralty Total Tide, and 

referenced against tide predictions for the secondary port Shieldaig. 

The grid used with AutoDEPOMOD is shown in Figure 3.1. The range in grid water depth beneath the 

cage group is 30m to 50m. 

 

Figure 3.1. North Arran A bathymetry used within AutoDEPOMOD. 

 

3.2 Cage Configuration 

The cage group geometry was set up in NorthArranA-FFMTv3.0.xls, with one group of 120m circular 

pens, in 5x2 formation, in a 75m grid (Figure 3.2). 
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Figure 3.2. Cage layout and configuration at North Arran A, taken from AutoDEPOMOD. 

 

3.3 Current Data 

SSC collected current data at North Arran A using a Teledyne Sentinel V100 Acoustic Doppler Current 
Profiler (ADCP). Methods for data collection and analysis followed current SEPA guidelines (SEPA, 2005) 
and are detailed in the Hydrographic Report provided alongside this report.  

Prior to commencement of modelling, the data required correction to Grid North, which was a 
correction of 2.88°W. The data for the surface, middle and bottom cells were processed in the hg-
analysis spreadsheets.  

The processed data indicates that the site is likely to be moderately flushed, typical of an open location 
(Table 3.1). The hydrography of this site is considered to be suitable for a site of this size and nature. 
The mean velocity of the site was 7.8cm/s, with a maximum surface recorded velocity of 45.7cm/s. The 
resuspension threshold of 9.5cm/s was exceeded 9% of the time for the near bed data. This indicates 
that there is going to be some resuspension at the site, with export of released solids from the grid.   

Table 3.1. Summary of ADCP data collected at North Arran A from 04/10/2018 to 19/10/2018. 

Aspect Near-bed Cage-bottom Sub-surface 

Mean velocity (cm/s) 5.0 8.6 10.1 

Minimum velocity (cm/s) 0.1 0.00 0.30 

Maximum velocity (cm/s) 22.4 36.4 45.7 

Ranked percentage of mean velocity (%) 58 61 58 

Ranked percentage of 9.5cm/s (%) 91 65 54 

Residual velocity (cm/s) 2.7 0.5 1.6 
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Aspect Near-bed Cage-bottom Sub-surface 

Residual direction (°T) 119 259 319 

Major axis (°T) 155 325 325 

Residual Parallel (cm/s) 2.2 0.2 1.6 

Residual normal (cm/s) -1.6 -0.5 -0.2 

Amplitude parallel (cm/s) 5.6 14.3 16.7 

Amplitude normal (cm/s) 4.5 4.5 5.1 

 

3.4 Biomass and Feed Load 

Biomass at the site was limited by maximum consentable biomass (2500 tonnes), equivalent to a 

stocking density of 21.8134kg/m3. Peak biomass feed load was derived from AutoDEPOMOD, using peak 

biomass and the default SFR (0.7%). This gave a daily feed load of 17,500kg, equivalent to 6387 t/yr. 

 

3.5 AutoDEPOMOD Configuration 

During the set-up of AutoDEPOMOD, default values were used, as described in SEPA guidelines, 

Regulation and Monitoring of Marine Cage Fish Farming in Scotland Annex H. Methods for Modelling In-

feed Anti-parasitics and Benthic Effects (Issue No. 2.3, 18 May 2005).  

 

3.6 BathAuto Configuration 

Of the available options within the BathAuto Excel spreadsheet, the North Arran A site was modelled as 

an open water location. The proposed site layout is detailed in Table 1.1. 

The current data used for this modelling was the surface cell of the ADCP deployment detailed in Table 

3.1. The averaging period was 20 minutes. 

Details of the set-up and configuration of the model are detailed in Appendix 5. 
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4 Modelling Results 

4.1 Biomass Results 

The passing run was for a biomass limited to 2,500 tonnes, a stocking density of 21.8134kg/m3, and a 

cage depth of 10m. All cages were in use during modelling, and feed was equally distributed throughout. 

Flux, ITI and area of the cage area, 80% solids depositional area and EQS boundary are tabulated below 

in Table 4.1, and the flux contour map is shown in Figure 4.1. 

Table 4.1. AutoDEPOMOD results for final 2,500t benthic run. 

 Flux (g/m2/yr) ITI Area (m2) 

Cage Area Equivalent 10,513 1 38,284 

80% Solids 1,502 10.3 90,180 

Benthic Sampling Area 191.8 30 156,009.1 

 

 

Figure 4.1. Flux contour plot for final passing run. 

 

The mass balance of solids retained in the model grid was 932.3T, and the total amount of solids 

released at peak biomass was 1020.8T. The log files is shown in Appendix 1, with results summarised in 

marine_sum_v3.xls, which can be found in Appendix 2. 
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4.1.1 Transect and Sampling Stations 

There were two transects identified on completion of benthic modelling (Figure 4.2); T1 (main; Figure 
4.3, top) and T2 (secondary; Figure 4.3, bottom). Sampling stations were positioned as close as 
practicable to the EQS boundary on the respective transects (Table 4.2). 

 

Figure 4.2. Location of sampling transects in relation to solids deposition. 
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Figure 4.3. Cross section of T1 (top) and T2 (bottom), showing ITI score compared with flux. 

 

Table 4.2. Details of AutoDEPOMOD transect start and end, as well as sampling stations. 

T1  Start AZE-10m AZE  AZE+10m 

Easting 199960.7 200125.7 200132.8 200139.9 

Northing 649237.9 649077.9 649070.8 649062.9 

Direction/Distance 134.1° 231.8m 241.8m 251.8m 

Depth 34.4m 32.4m 32.4m 32.2m 

ITI 1 28.5 30.1 32.8 

T2 Start AZE-10m AZE  AZE+10m 

Easting 200012.6 200131.4 200138.5 200144.2 

Northing 649294.1 649179.6 649172.5 649163.9 

Direction/ 
Distance 

134.1° 165m 175m 185m 

Depth 45.7m 42.3m 43.8m 44.5m 

ITI 1 25.1 30 31.4 
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4.2 In-feed Treatments 

AutoDEPOMOD was initially run using a TAQ of EmBz for the equivalent of one times maximum peak 

biomass. This quantity of EmBz passed and an increase in the TAQ was explored. The model was run 

using the iteration function, and gave a recommended consent of 0.73 times the peak biomass 

(1,815.6t), equating to 635.5g of EmBz (Figure 4.4).  

The passing run was above the trigger level for near-field concentration, therefore additional monitoring 

will be required. The EmBz mass balance was 346g.  

The 118 day run for five times the peak biomass indicates a difference between predicted far-field 

impact area and the far-field AZE (dArea) of -57,084m2. The average concentration of EmBz within the 

far-field area was 18.7µg/kg. The difference (dConc) between the predicted average concentration of 

medicine residue within the near field AZE and the near field EQS trigger value was 33.2µg/kg, and the 

predicted average concentration of medicine residue within the near-field AZE of 40.8µg/kg. 

 

Figure 4.4. Final run for EMBZ at North Arran A. 
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4.3 Bath Treatments 

Bath treatment modelling was undertaken by SSC for the use of Cypermethrin, Deltamethrin and 

Azamethiphos. Using the results from analysis of the sub-surface cell from the current meter 

deployments, the EQS compliance of all three medicines was determined (Table 4.3).  

Table 4.3. Results of bath treatment modelling at North Arran A. 

Medicine Permissible 
Quantity – 3 hours 

No. of Cages – 3 
hours 

Permissible 
Quantity – 24 hours 

No. of cages – 24 
hours 

Cypermethrin 72.1g 2.5 - - 

Deltamethrin 27.0g 2.4 - - 

Azamethiphos 398.2g 0.7 0g 0 
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5 Discussion 

5.1 Benthic Impacts 

The proposed biomass at North Arran A is the maximum currently able to be consented using 
AutoDEPOMOD at Scottish finfish farms. The site is characterised by moderate to strong current 
velocities, and therefore a large spatial footprint around the site was expected, as well as export of 
waste material from the model domain. 

The mass balance calculation indicates that 10% of waste is exported from the model domain. The 
exported mass is sufficient to theoretically affect an area of 0.5km2 at the EQS flux. The resuspension 
frequency is moderate, at 9% >0.095m/s at the near-bed cell. The near-bed residual direction is 119°. 
With an export of 10%, it is likely that the 92t exported from the model domain will remain in the Firth 
of Clyde area. 

Due to the local predicted footprint by AutoDEPOMOD, the recommended locations of sampling 
stations at the EQS boundary and 10m either side, range from 231.8m to 251.8m for the main transect, 
and 165m to 185m for the spare transect. 

 

5.2 In-feed Treatments  

SEPA applies two levels of EQS over the use of SLICE (EmBz) as an in-feed treatment. The first is the 

near-field AZE, which triggers when the concentration it higher than 7.63µg/kg, and the second is the 

far-field AZE, which triggers when the concentration in the area is higher than 0.763µg/kg. 

AutoDEPOMOD predicts that the area exceeding the far-field EQS for EmBz is equal to the far-field 

allowable impact area for a TAQ of more than 635.5g, equivalent to a peak biomass of 1,815.6t. 

The near-field AZE was triggered due to higher concentrations of EmBz that are allowed by SEPA, 

specifically a concentration of 40.8µg/kg. The site will therefore require additional monitoring. 

In order to determine the amount of export of EmBz from the domain, the mass balance was calculated 

for the site.  

𝑀𝑙𝑜𝑠𝑡−𝑆 = (𝑀𝑆𝑇𝐴𝑅𝑇 𝑥 0.74) − 𝑀𝐸𝑁𝐷 

The mass balance calculated for the equivalent biomass of 1,815.6t was 124.3g export. This result is 

indicative of a moderately flushed site. This indicates a potential impact area of 1.3km2. 
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6 Conclusion 

It is recommended that the biomass consent for the North Arran A site is set to 2,500t, with 
recommended sampling stations as detailed in this report. 

The amount of EmBz being applied for as part of the CAR application is 635.5g, equivalent to 0.73 times 
peak biomass. 

It is recommended that the bath treatment consent for Cypermethrin is set to 72.1g for 2.5 cages in 
three hours; for Deltamethrin 27.0g for 2.4 cages in three hours; and for Azamethiphos, 398.2g for 0.7 
cages in three hours. 
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Appendices 

Appendix 1: Benthic Log File 

 

 

Appendix 2: SLICE Treatment Log File 
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Appendix 3: Marine Summary for Biomass 
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Appendix 4: Marine Summary for In-feed Treatments 
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Appendix 5: Configuration of BathAuto for North Arran A. 
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1 Summary 

This report was written by The Scottish Salmon Company (SSC) to meet the requirements of the Scottish 
Environment Protection Agency (SEPA) for a new application, under the Controlled Activities 
Regulations (CAR, 2011). This report describes the site-specific methodology used to model the 
appropriate consent limits for the proposed North Arran B site. A summary of the results of this 
modelling, carried out using AutoDEPOMOD, is presented in Table 1.1. 

 

Table 1.1. Summary of modelling results. 

Site Details 

Site Name North Arran B 

Site Location Isle of Arran 

Site Configuration Details 

Number of Cages 10 

Cage Circumference (m) 120 

Net Depth (m) 10 

Group Layout 5x2 

Hydrographic Summary 

Sub-surface Currents Average Speed (m/s) 0.100 

Residual Direction (°T) 105 

Wind Influence Moderate 

Cage-bottom Currents Average Speed (m/s) 0.097 

Residual Direction (°T) 129 

Near-bed Currents Average Speed (m/s) 0.061 

Residual Direction (°T) 124 

Benthic Modelling 

Peak Biomass 2500 

Stocking Density (kg/m3) 21.8134 

In-feed Treatments 

Total Allowable Quantity – EmBz (g) 1,305.9 

Equivalent Biomass (t) 3,731.2 
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Bath Treatments – Recommended Mass (g) 

Azamethiphos – 3 hours 394.2g in 0.7 cages/3hr 

Cypermethrin – 3 hours 71.4g in 2.5 cages/3hr 

Deltamethrin – 3 hours 26.8g in 2.3 cages/3hr 
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2 Introduction 

This modelling report was written by SSC to describe the methodology, results and conclusion of an 
assessment for the finfish site, North Arran B, located in Isle of Arran (Figure 2.1). The proposed site is 
located north-east of the Isle of Arran, and is situated approximately 240m from the shoreline. The 
proposed net depth at the site is 10m. This modelling report has been submitted as part of a new CAR 
application with a maximum biomass of 2,500 tonnes. 

 

Figure 2.1. Location of the North Arran B site. 
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3 Model Input Data 

3.1 Bathymetry Data 
Bathymetry data was derived by combining the digitised admiralty charts with results of a bathymetry 
survey, conducted on 21st August 2018. A Garmin portable chart plotter with acoustic sounder was used 
to conduct the survey. Boat GPS was used at the start of the survey to verify the accuracy of the 
equipment. Recorded depths were corrected to Chart Datum (CD) using Admiralty Total Tide, and 
referenced against tide predictions for the secondary port Loch Ranza. 

The grid used with AutoDEPOMOD is shown in Figure 3.1. The range in grid water depth beneath the 
cage group is 30m to 50m. 

 

Figure 3.1. North Arran B bathymetry used within AutoDEPOMOD. 

 

3.2 Cage Configuration 
The cage group geometry was set up in NorthArranB-FFMTv3.0.xls, with one group of 120m circular 
pens, in 5x2 formation, in a 75m grid (Figure 3.2). 
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Figure 3.2. Cage layout and configuration at North Arran B, taken from AutoDEPOMOD. 

 

3.3 Current Data 

SSC collected current data at North Arran B using a Teledyne Sentinel V100 Acoustic Doppler Current 
Profiler (ADCP). Methods for data collection and analysis followed current SEPA guidelines (SEPA, 2005) 
and are detailed in the Hydrographic Report provided alongside this report.  

Prior to commencement of modelling, the data required correction to Grid North, which was a 
correction of 2.87°W. The data for the surface, middle and bottom cells were processed in the hg-
analysis spreadsheets.  

The processed data indicates that the site is likely to be moderately flushed, typical of an open location 
(Table 3.1). The hydrography of this site is considered to be suitable for a site of this size and nature. 
The mean velocity of the site was 8.6cm/s, with a maximum surface recorded velocity of 45.2cm/s. The 
resuspension threshold of 9.5cm/s was exceeded 17% of the time for the near bed data. This indicates 
that there is going to be some resuspension at the site, with export of released solids from the grid.   

Table 3.1. Summary of ADCP data collected at North Arran B from 24/10/2018 to 08/11/2018. 

Aspect Near-bed Cage-bottom Sub-surface 

Mean velocity (cm/s) 6.1 9.7 10.0 

Minimum velocity (cm/s) 0.0 0.4 0.3 

Maximum velocity (cm/s) 45.7 43.9 45.2 

Ranked percentage of mean velocity (%) 59 59 59 

Ranked percentage of 9.5cm/s (%) 83 58 56 

Residual velocity (cm/s) 2.7 2.2 1.7 
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Aspect Near-bed Cage-bottom Sub-surface 

Residual direction (°T) 124 129 105 

Major axis (°T) 120 150 150 

Residual Parallel (cm/s) 2.7 2.1 1.3 

Residual normal (cm/s) 0.2 -0.8 -1.3 

Amplitude parallel (cm/s) 8.7 15.2 15.6 

Amplitude normal (cm/s) 5.4 6.4 6.7 

 

3.4 Biomass and Feed Load 
Biomass at the site was limited by maximum consentable biomass (2500 tonnes), equivalent to a 
stocking density of 21.8134kg/m3. Peak biomass feed load was derived from AutoDEPOMOD, using peak 
biomass and the default SFR (0.7%). This gave a daily feed load of 17,500kg, equivalent to 6387 t/yr. 

 

3.5 AutoDEPOMOD Configuration 

During the set-up of AutoDEPOMOD, default values were used, as described in SEPA guidelines, 
Regulation and Monitoring of Marine Cage Fish Farming in Scotland Annex H. Methods for Modelling In-
feed Anti-parasitics and Benthic Effects (Issue No. 2.3, 18 May 2005).  

 

3.6 BathAuto Configuration 
Of the available options within the BathAuto Excel spreadsheet, the North Arran B site was modelled as 
an open water location. The proposed site layout is detailed in Table 1.1. 

The current data used for this modelling was the surface cell of the ADCP deployment detailed in Table 
3.1. The averaging period was 20 minutes. 

Details of the set-up and configuration of the model are detailed in Appendix 5. 
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4 Modelling Results 

4.1 Biomass Results 

The passing run was for a biomass limited to 2,500 tonnes, a stocking density of 21.8134kg/m3, and a 
cage depth of 10m. All cages were in use during modelling, and feed was equally distributed throughout. 
Flux, ITI and area of the cage area, 80% solids depositional area and EQS boundary are tabulated below 
in Table 4.1, and the flux contour map is shown in Figure 4.1. 

Table 4.1. AutoDEPOMOD results for final 2,500t benthic run. 

 Flux (g/m2/yr) ITI Area (m2) 

Cage Area Equivalent 7,851 3.4 38,284 

80% Solids 1,150 12.7 82,210 

Benthic Sampling Area 191.8 30 130,438.6 

 

 

Figure 4.1. Flux contour plot for final passing run. 

 

The mass balance of solids retained in the model grid was 626.6T, and the total amount of solids 
released at peak biomass was 1020.8T. The log files is shown in Appendix 1, with results summarised in 
marine_sum_v3.xls, which can be found in Appendix 2. 
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4.1.1 Transect and Sampling Stations 

There were two transects identified on completion of benthic modelling (Figure 4.2); T1 (main; Figure 
4.3, top) and T2 (secondary; Figure 4.3, bottom). Sampling stations were positioned as close as 
practicable to the EQS boundary on the respective transects (Table 4.2). 

 

Figure 4.2. Location of sampling transects in relation to solids deposition. 
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Figure 4.3. Cross section of T1 (top) and T2 (bottom), showing ITI score compared with flux. 

 

Table 4.2. Details of AutoDEPOMOD transect start and end, as well as sampling stations. 

T1  Start AZE-10m AZE  AZE+10m 

Easting 199561 199663.2 199668.3 199674.6 

Northing 649755.8 649613.3 649604.8 649596.9 

Direction/Distance 144.2° 176.4m 186.4m 196.4m 

Depth 42m 42.5m 42.3m 42.3m 

ITI 1 26.3 29.8 34.2 

T2 Start AZE-10m AZE  AZE+10m 

Easting 199352.3 199307.4 199301.7 199298.2 

Northing 650033.4 650114.6 650122.9 650132 

Direction/ 
Distance 

330.8° 90.8m 100.8m 110.8m 

Depth 48.3m 50.7m 50.6m 51m 

ITI 3.7 24.6 30 35.1 
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4.2 In-feed Treatments 
AutoDEPOMOD was initially run using a TAQ of EmBz for the equivalent of one times maximum peak 
biomass. This quantity of EmBz passed and an increase in the TAQ was explored. The model was run 
using the iteration function, and gave a recommended consent of 1.49 times the peak biomass 
(3,731.2t), equating to 1,305.9g of EmBz (Figure 4.4).  

The passing run was above the trigger level for near-field concentration, therefore additional monitoring 
will be required. The EmBz mass balance was 559g.  

The 118 day run for five times the peak biomass indicates a difference between predicted far-field 
impact area and the far-field AZE (dArea) of -235m2. The average concentration of EmBz within the far-
field area was 29.7µg/kg. The difference (dConc) between the predicted average concentration of 
medicine residue within the near field AZE and the near field EQS trigger value was 60.3µg/kg, and the 
predicted average concentration of medicine residue within the near-field AZE of 67.9µg/kg. 

 

Figure 4.4. Final run for EMBZ at North Arran B. 
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4.3 Bath Treatments 
Bath treatment modelling was undertaken by SSC for the use of Cypermethrin, Deltamethrin and 
Azamethiphos. Using the results from analysis of the sub-surface cell from the current meter 
deployments, the EQS compliance of all three medicines was determined (Table 4.3).  

Table 4.3. Results of bath treatment modelling at North Arran B. 

Medicine Permissible Quantity – 3 hours No. of Cages – 3 hours 

Cypermethrin 71.4g 2.5 

Deltamethrin 26.8g 2.3 

Azamethiphos 394.2g 0.7 
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5 Discussion 

5.1 Benthic Impacts 

The proposed biomass at North Arran B is the maximum currently able to be consented using 
AutoDEPOMOD at Scottish finfish farms. The site is characterised by moderate to strong current 
velocities, and therefore a large spatial footprint around the site was expected, as well as export of 
waste material from the model domain. 

The mass balance calculation indicates that 39% of waste is exported from the model domain. The 
exported mass is sufficient to theoretically affect an area of 2.1km2 at the EQS flux. The resuspension 
frequency is moderate, at 17% >0.095m/s at the near-bed cell. The near-bed residual direction is 124°. 
With an export of 39%, it is likely that the 394.2t exported from the model domain will remain in the 
Firth of Clyde area. 

Due to the local predicted footprint by AutoDEPOMOD, the recommended locations of sampling 
stations at the EQS boundary and 10m either side, range from 176.4m to 196.4m for the main transect, 
and 90.8m to 110.8m for the spare transect. 

 

5.2 In-feed Treatments  
SEPA applies two levels of EQS over the use of SLICE (EmBz) as an in-feed treatment. The first is the 
near-field AZE, which triggers when the concentration it higher than 7.63µg/kg, and the second is the 
far-field AZE, which triggers when the concentration in the area is higher than 0.763µg/kg. 

AutoDEPOMOD predicts that the area exceeding the far-field EQS for EmBz is equal to the far-field 
allowable impact area for a TAQ of more than 1,305.9g, equivalent to a peak biomass of 3,713.2t. 

The near-field AZE was triggered due to higher concentrations of EmBz that are allowed by SEPA, 
specifically a concentration of 67.9µg/kg. The site will therefore require additional monitoring. 

In order to determine the amount of export of EmBz from the domain, the mass balance was calculated 
for the site.  

𝑀𝑙𝑜𝑠𝑡−𝑆 = (𝑀𝑆𝑇𝐴𝑅𝑇 𝑥 0.74) − 𝑀𝐸𝑁𝐷 

The mass balance calculated for the equivalent biomass of 3,713.2t was 559g export. This result is 
indicative of a moderately flushed site. This indicates a potential impact area of 4.4km2. 
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6 Conclusion 

It is recommended that the biomass consent for the North Arran B site is set to 2,500t, with 
recommended sampling stations as detailed in this report. 

The amount of EmBz being applied for as part of the CAR application is 1,305.2g, equivalent to 1.49 
times peak biomass. 

It is recommended that the bath treatment consent for Cypermethrin is set to 71.4g for 2.5 cages in 
three hours; for Deltamethrin 26.8g for 2.3 cages in three hours; and for Azamethiphos, 394.2g for 0.7 
cages in three hours. 

  



Modelling Report – North Arran B 
Revision A1 

Page 17 of 21 

References 

AMSL (2005), Bath treatment modelling; in-feed treatment modelling; and biomass consent limit 
modelling using Autodepomod – generic methods report rev3. Report to Scottish Environment 
Protection Agency by Anderson Marine Surveys Ltd. August 2005. 

SEPA (2002), Regulation and Monitoring of Marine Cage Fish Farming in Scotland Annex H, Methods for 
Modelling In-feed Anti-parasitics (issue No. 2.2, 31 July 2002).  

SEPA (2005), Regulation and Monitoring of Marine Cage Fish Farming in Scotland Annex H, Methods for 
Modelling In-feed Anti-parasitics and Benthic Effects (issue No. 2.3, 18 May 2005). 

  



Modelling Report – North Arran B 
Revision A1 

Page 18 of 21 

Appendices 

Appendix 1: Benthic Log File 

 

 

Appendix 2: SLICE Treatment Log File 

  



Modelling Report – North Arran B 
Revision A1 

Page 19 of 21 

Appendix 3: Marine Summary for Biomass 
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Appendix 4: Marine Summary for In-feed Treatments 
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Appendix 5: Configuration of BathAuto for North Arran B. 
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1 Introduction 

Nutrient enhancement budgets have been calculated which give a conservative representation of the 
amount of nutrient waste released from salmon farming. These budgets consider the expected total 
production from the consented biomass, and use the intended Feed Conversion Rate (FCR) to 
determine total feed input throughout the growing cycle. By using the feed manufacturer’s value for 
nutrient content in the feed, and the relative nutrient content in the fish, the amount of particulate 
and soluble nutrient waste released to the receiving coastal environment can be determined. Most of 
these nutrients are in a bio-available form as ammonium.  

The nitrogenous component in nutrient loading is particularly important in the marine environment 
because it is predominantly nitrogen levels which limit primary production. An increase in primary 
productivity and phytoplankton biomass as a result of nitrogen enrichment has the potential to cause 
eutrophication in marine waters, providing hydrographic conditions are suitable. To assess the impact 
of nitrogen loading into the waters surrounding the proposed North Arran site as a result of fish 
farming operations and the potential for nutrient enrichment, the Equilibrium Concentration 
Enhancement (ECE) equation has been used.  

The ECE equation was developed by Marine Scotland for the Locational Guidelines for the 
Authorisation of Marine Fish Farms in Scottish Waters. The equation estimates the enhancement of 
nitrogen above background levels which occurs as a result of aquaculture, assuming that all the 
released nitrogen is conserved in the environment and only removed by tidal flushing. The ECE model 
considers dissolved nitrogen but also emissions of particulate nitrogen and nitrogen which has re-
dissolved into the water column from the seabed. 

 

ECE = S * M /Q 

Where:  

S = Source Rate (kg N Tproduction-1) 

M = Total Consented Biomass (T) 

Q = Flushing Rate (m3 yr-1) 

 

Source rate is calculated through the budgets discussed above, and biomass is known, but to assess 
site specific nutrient enrichment, the hydrographic conditions of the loch system must also be 
considered. In enclosed loch systems, the flushing rate is determined using the volume of the loch and 
flushing time, which is defined as the number of days it takes for 60% of the water in a well-mixed 
system to exchange with the open sea water outside of the loch.  

For the purpose of the calculation the flushing rate has been calculated using the mean low water 
volume and the flushing time both calculated from digitised admiralty charts (the waters surrounding 
the proposed North Arran site do not feature in Marine Scotland Science Locational Guidelines for the 
Authorisation of Marine Fish Farms in Scottish Waters, March 2018).  
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2 Calculations - North Arran 

The proposed North Arran site is located in an open water location, therefore a different approach 
was used to determine flushing rate, based on the Box Model Method. In the Box Model, flushing time 
is assumed as one day, which is considered appropriate based on the current speeds and distances in 
the area. The low water volume is calculated for a 10km2 box area (Figure 1), based on the SEPA 
definition in AutoDEPOMOD depositional modelling that unconstrained water systems should be 
limited to a 10km2 box. 

The bathymetry within the 10km2 area was calculated by digitising the Admiralty charts for the area. 
An average depth for the area was determined to be 57.76m. This depth was used with the low water 
area (6,212,285.30m2) to calculate the volume of water. Volume and flushing time were then used to 
calculate an estimated total flushrate (m3yr-1), which was then used within the ECE equation to 
determine potential nutrient loading for the North Arran Box Model area. 

The total volume of the low water area surrounding the North Arran site (10km2) is estimated at 
358,821,599m3, with a flushing time of one day. These values were used to calculate the flushing rate 
of the waters surrounding the North Arran site as 130,969,883,651m3 yr-1.  

 
Figure 1. North Arran site location and specified 10km2 area outlined in red and yellow. 

 
The estimates of enhancement of nitrogen concentration should be assessed against recognised 
quality standards. The SEPA Environmental Quality Standard (EQS) for dissolved available inorganic 
nitrogen is 168µg/l (Working arrangement Requirements of Statutory Consultees (Scottish 
Environment Protection Agency, Scottish Natural Heritage, Marine Scotland Science and the District 
Salmon Fisheries Boards) and consultation protocol for marine aquaculture planning applications, July 
2010) and calculated ECE values should be assessed against this SEPA EQS. In addition, the Oslo & Paris 
Commission (OSPAR) and UKTAG recommends that Cumulative Enhancement values should be added 
to locally relevant worst case (winter) background concentrations to assess the risk of potential 
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enrichment. OSPAR sets a quality standard criteria for nutrients at 50% above background, therefore 
the calculated cumulative ECE, added to background levels, should not be more than 50% of locally 
relevant background winter concentrations. 

The ECE for the proposed 5,000t North Arran site is 2.19µg L-1 (Table 1). The estimated level as a result 
of the proposed development is only 1.30% of the SEPA EQS (168µg L-1). The ECE calculation 
demonstrates that there will be a small increase in the level of nutrients released, therefore the 
potential for enrichment is minimised and thus it is unlikely that there will be significant effects as a 
result of the proposed development. 

 
Table 1. North Arran proposed nutrient enhancement calculations. 

Total 
Biomass 

budget Source Rate 
(kgN T-1 
production) 

Flush Rate (m3 

yr-1) 
ECE (kg m-3) ECE µg L-1 % ECE of 

SEPA 
EQS 

5000 Black 66.37 1.3097E+11 0.000002534 2.53 1.51 

5000 OSPAR 57.63 1.3097E+11 0.000002200 2.20 1.31 

5000 FRS 48.2 1.3097E+11 0.000001840 1.84 1.10 

AVERAGE  2.19 1.31 

 

3 Cumulative effects  

There are two other SSC sites operating within approximately 20km of the North Arran site, Lamlash 
Bay to the south and Tarbert South to the northwest of the site. These sites have not been included 
in this report or calculations, due to the proposed North Arran development being located in open 
water and the large distance between the sites.  
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4 Conclusion 

The total nutrient levels released in the area as a result of the farm are low in relation to the SEPA EQS 
for dissolved inorganic nitrogen loading, with an average value of 1.30% of the EQS of 168 µg l-1. The 
level of nitrogenous waste estimated to be released from the proposed North Arran development can 
be considered a “worst case scenario” as it has been assumed that all the nitrogen will be dispersed 
in the surrounding waters, at mean low water spring tidal levels. Additionally, the source rate includes 
both dissolved and particulate nitrogen; however, the EQS is only set for dissolved available nitrogen, 
with the result that a higher nitrogen loading has been used for comparisons with the SEPA EQS.  
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5 Appendices 

5.1 Appendix 1: North Arran Nutrient Calculations 
OSPAR 
Budgets 

MSB T 
production 
T yr-1 

FCR 
total feed 
input T yr-1 

N discharge T yr-

1 
N kg yr-1 

kg N T-1 
production 

      

North Arran 5000 4364 1.17 5098.47 251.48 251476.36 57.63       

FRS budget MSB T 
production 
T yr-1 

FCR 
total feed 
input T yr-1 

feed [N] T fish [N] T 
morts/esc 
[N]T 

solid [N] T 
soluble [N] 
T 

Tot waste 
T yr-1 

kg N for tot 
pro 

kg N T-1 
production 

 in year kg 
N/day 

North Arran 5000 4364 1.17 5098.47 367.09 148.30 5.87 55.06 155.28 210.34 210342.59 48.20 576.28 

Black budget MSB T 
production 
T yr-1 

FCR 
total feed 
input T yr-1 

feed [N] T fish [N] T 
morts/esc 
[N]T 

solid [N] T 
soluble [N] 
T 

Tot waste 
T yr-1 

kg N for tot 
pro 

kg N T-1 
production 

kg N/day 

North Arran 5000 4364 1.17 5098.47 407.88 110.13 8.16 93.81 195.78 289.59 289593.25 66.37 793.41 

 

Site MSB T budget 
N discharge (kg T-
1 production) 

Flush rate  Site MSB T budget 

North Arran 5000 Black 66.37 1.3097E+11 0.000002534 2.53 1.51 

5000 OSPAR 57.63 1.3097E+11 0.000002200 2.20 1.31 

5000 FRS 48.2 1.3097E+11 0.000001840 1.84 1.10 
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Glossary of Terms 
 

AFSA Aquaculture and Fisheries (Scotland) Act 

AGD Amoebic Gill Disease 

CMS Cardiomyopathy Syndrome 

COGP Code of Good Practice 

CPK Creatine Phosphokinase 

EMP Environmental Management Plan 

EN Enforcement Notice 

FMA Farm Management Plan 

HC North Ayrshire Council 

HSMI Heart and Skeletal Muscle Inflammation 

ISLM Integrated Sea Lice Management 

MA Management Area 

MSS Marine Scotland Science 

MTQ Maximum Treatment Quantity 

NTS National Treatment Strategy 

PD Pancreatic Disease 

SLAP Sea Lice Action Plan 

SSC Scottish Salmon Company 

SSPO Scottish Salmon Producer’s Organisation 

SWRFT Skye and Wester Ross Fisheries Trust 

TAQ Total Allowable Quantity 

VHP Veterinary Health Plan 

WRASFB Wester Ross and Skye Fisheries Board 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Environmental Management Plan, North Arran 
Revision A1 

 
 

Page 4 of 18 

1. Introduction 

Purpose of the Environmental Management (EMP) 
 
The Scottish Salmon Company (SSC) (hereafter referred to as ‘the Company’) intends to submit a Town 
and Country Planning Application to North Ayrshire Council for a new site at North Arran. 
 
A screening scoping request has been submitted to North Ayrshire Council in January 2019, and this 
Environmental Management Plan has been drafted to support this application. 
 
The purpose of this Environmental Management Plan (EMP) is to provide additional information to 
North Ayrshire Council in relation to the improved sea lice management measures and overall 
environmental compliance.  
 
This EMP is provided as supporting information for the proposed development and provides guidance 
and quick access to details on sea lice management issues.  This EMP also provides an overview of 
planned monitoring to be undertaken by the Company in relation to wild fishery sea lice monitoring. A 
high level overview is provided describing the proposed strategy, and associated programme.   
 

1.2. Site Information  
 
Figure 1 illustrates the location of the Site which this EMP covers. 
 

 North Arran 

o 20x120m circumference pens, two groups 

 
Figure 1: Site Location 

2. Scope and Objectives of the EMP 

Scope of the EMP 
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This EMP is for use by those parties involved in the operational activities of the Site and details the 
minimum environmental management requirements expected throughout the operational lifetime of 
the Site. This document will be updated and re-issued as appropriate times during the lifetime of the 
Site. 
 
The purpose of the EMP is to illustrate the actions taken to ensure effective sea lice management.  The 
strategies and procedures outlined in this plan apply to all SSC sites in the Firth of Clyde area. 
 
This plan has been prepared to meet the requirements of the Town and Country Planning Regulations, 
however it is also a functional document and is linked to various SSC Standard Operating Procedures 
and Strategies.   
 
This EMP will be maintained and reviewed alongside the Veterinary Health Plan and associated 
documents relating to sea lice and containment. 
 

Objectives of the EMP 
 
The broad objectives of the EMP are as follows: 
 

 To illustrate the improved Sea Lice Management Strategy;  

 To provide an overview of the current and ongoing Sea Lice Management Strategy; 

 To provide an overview of the Veterinary Health Plan; 

 To provide a framework for compliance auditing and monitoring to allow the Statutory 

Stakeholders to be assured that the necessary levels of sea lice management are being met. 
 
The objectives of the EMP listed above will be achieved through: 
 

 Ensuring specific compliance requirements with Code of Good Practice (Section 7.1); 

 Ensuring specific compliance requirements with thresholds for treatment consideration 

(Section 7.2); 

 Ensuring compliance with the Sea Lice Action Plan (Section 7.3); 

 Ensuring regular sea lice monitoring (Section 7.4);  

 Ensuring sea lice treatments are undertaken (Section 7.5); and 

 Ensuring data reporting and monitoring (Section 7.8 & 9). 

3. Summary of Compliance  

The Company will ensure compliance with this EMP as approved by North Ayrshire Council (and as 
updated or amended (if necessary)). 
 
Where updates or amendments are required to this EMP, the Company will ensure North Ayrshire 
Council is informed as soon as reasonably practicable. 

4. Organisation and Communication 

Organisation Structure 
The key personnel in relation to this EMP are the Production Director, Biology Director, the Head of Site 
Development and the Head of Regional Production. The lines of communication between the site 
management team are illustrated in Figure 2 below. 
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Figure 2: EMP Organogram 

Roles and Responsibilities 
 
This section sets out the roles and responsibilities of all relevant personnel, in relation to the delivery of 
this EMP. 
 

4.2.1 Production Director  
 
The Production Director has overall responsibility for the delivery and adherence to the EMP. 
 

4.2.2 Biology Director 
 
The Biology Director is responsible for the technical delivery of the Sea Lice Management Strategy. The 
Biology Director is also responsible for co-ordinating the various health strategies.  
 

4.2.3 Head of Site Development  
 
The Head of Site Development is responsible for ensuring that the Company adheres to the relevant 
consents, policies and processes and reports to the Production Director. Responsibilities and tasks with 
regards to this EMP are to: 
 

 Ensure that the Company remains compliant with the planning conditions; 

 Ensure that all consent conditions are discharged; and 

 Liaison with licensing authorities where required. 

 

4.2.4 Regional Production Manager 

 
The Regional Production Manager is responsible for ensuring that containment is maintained at sites. 

5. Commitments 

All staff are committed to achieving the objectives within this EMP through implementation of the 
required management practices. This will be achieved by: 
 

 Complying with all relevant statutes and laws; 

 Complying with all relevant standard operating procedures; 

 Complying with hazardous substances, ensuring correct handling and storage; 
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 Complying with the sea lice management strategy; 

 Implementing all necessary mitigation measures as required; and 

 On a regular basis, to evaluate the performance through appropriate audits and reviews and to 

strive for constant improvement towards best practice; 

6. Improved Sea Lice Management Plan 

SSC follow a stringent, quality assured integrated sea lice management plan (ISLM). This plan aims to 
actively reduce the use of medicinal products, whilst increasing the use of biological control (i.e. 
cleanerfish) and systems which physically remove sea lice (e.g Hydrolicer flushing system).  
 
A Sea Lice Action Plan (SLAP) is drawn up at the start of every new generation, coinciding with the 
Veterinary Health Plan and End of Cycle review, taking all available and appropriate tools for sea lice 
control into consideration. 
 
Once fish are stocked to the site, both a cleanerfish stocking plan and a SLICE treatment forecast is 
drawn up. SLICE is an in-feed sea lice treatment, with the active ingredient Emamectin Benzoate.  This 
is fed to the fish, usually over a week, and is usually given to the fish on a prophylactic basis.  Where 
SEPA discharge allows, smolt are fed SLICE in freshwater to give cover during the first few weeks at sea. 
Once transferred SLICE is fed for the first year at sea from as soon as the fish are fully feeding, giving 
ample protection to the salmon during this vulnerable phase of the cycle. Cleanerfish are aimed to be 
stocked as early as possible to ensure that they are well acclimatised to pens before a sea lice burden 
appears. Cleanerfish stocking density is closely monitored throughout the cycle, and further top-ups can 
be planned, as required. 
 
Lice monitoring is conducted from as soon as the fish are able to be caught with feed. SSC operates to 
an enhanced sea lice monitoring regime. Every stocked pen on site is health checked on a weekly basis 
for both lice and gill health, and 10 fish are randomly selected. SSC’s sea lice thresholds for treatment 
are significantly lower than those stated in the CoGP, which allows time for resource to be organised 
and treatment to be administered without loss of lice control. 
 
During the cycle, bioassays may be conducted to determine the trend in lice sensitivity, and help to 
make treatment decisions. More detail on bioassays can be found in section 7.4.1. 
 
Preventative health management is integral to SSC’s improved lice strategy, because lice control cannot 
be viewed in isolation to other health challenges that may impact ability to delouse. Gill disease (AGD) 
and Pancreas Disease (PD) have been limiting factors for lice intervention, as these diseases can 
significantly decrease the fish’s ability to tolerate being handled. Monitoring for these diseases occurs 
routinely (monthly during winter months, fortnightly during summer months) with an aim to intervene 
at the pre-clinical stage and mitigate clinical disease. For example strategic gill treatments are conducted 
during cooler water temperatures for AGD, and PD vaccine is used where appropriate. Where clinical 
disease is observed, a lower stress intervention option may need to be utilised, such as increased 
cleanerfish stocking density, short medicinal baths or freshwater treatments, whereas healthy, robust 
fish could be treated with any of the lice removal options available to them, including non-chemical 
treatments. 
 
Treatment intervention will continue throughout the harvest period as required, with appropriate 
grading at harvest undertaken to remove the upper size range of fish, thus reducing the risk of fish 
becoming too big to handle safely. Redistribution of cleanerfish as pens are emptied to increase the 
stocking density will also be conducted. If no further interventions are available, then full harvesting of 
the site will be conducted. 
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Figure 3: Integrated Sea Lice Management 

Treatments are determined to be successful if they achieve at least 50% clearance, dependant on fish 
health and treatment type.  If a treatment is determined not to be successful, the Biology Department 
are notified in the first instance, who will determine appropriate action.  If the failure is suspected to be 
of a pharmological nature, the Veterinary Medicines Directorate (VMD) is also notified.  Treatments are 
administered taking fish health and welfare into account.  If treatments are unsuccessful, and health 
suggests that fish would tolerate further treatment, then the next option in the ISLM would be 
conducted.  If no further options are available, or fish health suggests that handling will not be tolerated 
well, depopulation of biomass would occur. 
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7. Sea Lice Management Strategy  

Code of Good Practice Management Area  

 
The proposed Site is not located within an existing Code of Good Practice Management Area (MA), 
however it is proposed that a new, stand-alone MA is formed to cover operations at this Site.    
 
SSC will stock the North Arran site on a single year class basis, and administer treatments in a co-
ordinated and strategic way.  Sea lice treatments at the Site will be undertaken as part of the SSC Sea 
Lice Action Plan (Section 7.3). This is a live document designed to enable rapid real-time analysis of 
intervention requirements and success.   
 

Thresholds for treatment consideration 
 
SSC operates to a threshold for treatment that is below that of the National Treatment Strategy (NTS) 
(which is recommended by the SSPO (Scottish Salmon Producers Organisation) Code of Good Practice 
(http://thecodeofgoodpractice.co.uk/chapters/).   
 
The NTS recommends a threshold of 0.5 female lice per fish from February to June and one (1) female 
louse per fish from July to January. SSC’s threshold for intervention is 0.25 female lice when water 
temperature is above 10ºC, and 0.5 adult female lice when water temperature is below 10ºC. This is 
based on current knowledge of lice moult rates, which are temperature dependent, and allows ample 
time for treatment planning and resource allocation, as well as any other husbandry interventions that 
may reduce sea lice escalation.   
 
In addition, SSC adheres to the revised Marine Scotland Science (MSS) guidelines for lice reporting.  
These are as follows:  
 

 ‘A reporting limit, where an average of three (3) adult female sea lice per fish on any fish farming 
site would be required to be reported to MSS.  
 

 Where the reporting level is reached, increased monitoring would be implemented and 
continued until either; the average adult female count is reduced to below the reporting 
threshold of three, or the intervention limit of an average of eight (8) adult female sea lice per 
fish on any fish farming site is reached.  
 

 Enforcement notices (EN’s) will be issued when satisfactory measures for the prevention, 
control or reduction of sea lice are not in place.  EN’s will not be issued when the intervention 
limit is exceeded.    
 

 Reporting would be to the Fish Health Inspectorate Duty Inspector by telephone (0131 244 
3498) or by e-mail (MS.FishHealth@gov.scot).’ 

 
If sea lice levels reach company thresholds, SSC will follow the company Integrated Sea Lice Management 
Plan (as discussed in Section 6).  This plan details the options for intervention that are available to SSC 
and the decision making process that will be followed on site.  The appropriate course of action will be 
determined by SSC Production and Biology staff.   
 

Sea Lice Action Plan 
SSC follow a stringent, quality assured integrated sea lice management (ISLM) plan as outlined in Figure 
3, section 6.  

http://thecodeofgoodpractice.co.uk/chapters/
mailto:MS.FishHealth@gov.scot)


Environmental Management Plan, North Arran 
Revision A1 

 
 

Page 10 of 18 

 
The Sea Lice Action Plan (SLAP) translates the management strategy as circumstances unfold and 
provides a documented review of sea lice interventions, enabling informed decisions to be made 
regarding the next step to be taken in the ISLM dependent on current site challenges. Below follows a 
non-exhaustive list of scenarios that may occur throughout the course of a production cycle. 
 
Scenario 1 - Poor feeding post transfer leads to lice burden due to poor SLICE uptake 
Where a SLICE treatment is found to be ineffective due to poor feeding, there are several mitigation 
techniques that could be utilised. Firstly, the cleanerfish stocking plan could be amended to prioritise 
stocking a site earlier than planned to provide some coverage against lice settlement. A short medicinal 
treatment could also be considered if lice burden were to increase. 
 
Scenario 2 – Amoebic Gill Disease (AGD) is detected on site either grossly or by PCR analysis 
AGD can lead to inappetance (lack of appetite) and fish will tend to sit close to the surface of the water, 
making them targets for lice settlement, and ultimately reservoirs of AGD and lice. SSC aims to 
undertake preventative health, thereby reducing the risk of clinical disease and an escalation of health 
issues. Where AGD occurs in the first year at sea, fish will have generally been protected by SLICE and 
therefore lice burden is not an issue, however where lice are present, a combined gill and lice treatment 
could be conducted to improve gill health and reduce lice burden. This would normally be a peroxide 
bath, either in a wellboat or in a tarp, however some sites may have a freshwater bath option, which 
would optimise lice and amoeba clearance. In the second year at sea, if AGD is detected, the fish may 
have both lice and gill health to contend with. As poor gill health can lead to intolerance to long crowds 
and stressful treatments, short medicinal bath treatments would be prioritised, as well as increasing 
cleanerfish stocking density. In extreme cases, freshwater bathing would be prioritised and possibly 
combined with chemotheraputant to also reduce lice burden in a single handling event. 
 
SSC monitors gill health routinely using both gill scores and gill swabs. During high risk period (May-
October) gill swabs are taken fortnightly, which allows for early detection and thus earlier intervention 
where required. Strategic gill treatments are conducted during winter months to reduce amoeba burden 
in loch systems, thereby extending the period of time that fish are negative for the parasite. 
 
Scenario 3 – Viral disease is detected, such as Pancreas Disease (PD), Heart and Skeletal Muscle 
Inflammation (HSMI) or Cardiomyopathy Syndrome (CMS) 
Viral diseases manifest in various ways, but share similar clinical pathologies, including loss of appetite, 
fish becoming lethargic and sitting high in the water. Presence of viral disease can lead to high parasites 
burdens, as immune systems are compromised and unable to fight off concurrent infections, therefore 
lice settlement, and AGD levels, are often higher on these affected fish. Lice management on sites 
suffering with a viral disease is difficult, but SSC’s ISLM gives options for low stress mitigation and 
handling of affected fish. 
 
Sites with a history of PD will be earmarked to receive a PD vaccine ahead of smolt transfer, to reduce 
the risk of clinical disease developing. The vaccine is not a 100% assurance that disease will not present, 
however viral shedding is reduced and the infection period is shortened. SSC conducts routine blood 
sampling in order to monitor creatine phosphokinase (CPK), an enzyme that indicates muscle damage 
or fatigue often associated with viral myopathies. Elevated levels can indicate early disease and gives 
time to prepare mitigation (e.g. functional feed) in advance of a drop in appetite, or additional 
cleanerfish support. If disease is detected, enhanced monitoring is conducted, where every pen on site 
is sampled every fortnight to measure disease progression and enable treatment decisions to be made. 
Where clinical disease is identified and lice burden is escalating, low stress treatment options (short 
medicinal baths, cleanerfish deployments) would be favoured until CPK levels dropped back to within 
normal ranges. 
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Other viral diseases have no vaccine available to offer protection, however the same strategy would be 
applied, where low stress intervention would be prioritised until clinical disease was resolved. In cases 
where CMS is detected, depending on mortality profiles and size of fish, partial depopulation and/or full 
harvest may be employed to mitigate losses. 
 
Scenario 4 – Harvest is delayed on site due to issues elsewhere  
In some extreme cases where health issues are significantly impacting a site, harvest plans may be 
adjusted to accelerate the emptying of one site, which leaves other sites with more fish than forecast, 
often at a bigger average weight than expected. In the past this has led to difficulty in maintaining lice 
control throughout the harvest period, while fish are being crowded and mobilisation occurs. Partial 
depopulation occurs via grading at harvest, which removes the biggest grade of fish from the pens, thus 
maintaining fish at a size suitable to continue to be treated where required. SSC will increase its non-
chemical treatment resource in 2018, with the inclusion of a Hydrolicer vessel capable of treating fish 
up to 10Kg, which will also improve lice control during harvest. If no further intervention can be 
conducted due to health or lice control, full depopulation will occur, prioritising pens with highest lice 
burden. 
 
Scenario 5 - Planned treatment strategy cannot be conducted due to vessel breakdown, delay or 
change to priorities 
Twice weekly treatment planning discussions are held between the Biology department and regional 
Production Managers to determine where resource must be prioritised, which gives ample opportunity 
to amend treatment plans where required. In the event that a treatment is scheduled and the vessel 
becomes unavailable, then the next intervention option in the Integrated Sea Lice Management plan 
would be used, for example this may be to opt for a bath treatment, deploy more cleanerfish or reduce 
biomass. SSC can also approach other industry partners to hire out additional resource if available. To 
maximise vessel use, additional hours can be worked and treatments can be conducted through the 
night.  
For example, if the Hydrolicer is required to treat harvest sized fish, but the vessel cannot get to the 
desired site to begin treatments: 

 Treatment discussion is held to determine whether other mechanical resource is 
available e.g. contact other fish farming business to see if resource is available for hire 

 Next treatment options explored – baths considered sub-optimal (to be used as last 
resort), harvesting on-going (plan can be altered to target pens requiring immediate lice 
intervention and remove biomass), topping up cleanerfish stock (can be brought 
forward) 

 Available mechanical resource (for smaller fish) will treat for longer shifts, enabling 
treatment of suitable pens until bigger specification vessel is available, reducing overall 
burden on site 

 If larger specification vessel is still unavailable, a decision will be made on whether 
expected mortality from a sub-optimal treatment boat is acceptable. If yes, the 
treatment will be conducted. If no, revert to bath treatment to reduce lice burden. 

 

Sea Lice Monitoring  
 
Weekly monitoring for sea lice is undertaken at the Sites by trained personnel.  Monitoring is carried 
out by: 

 SSC Marine Operatives;  

 SSC Senior Marine Operatives;  

 SSC Regional Managers;  

 SSC Assistant Biologists;  



Environmental Management Plan, North Arran 
Revision A1 

 
 

Page 12 of 18 

 SSC Senior Health Managers; and  

 External independent veterinarians.   

 
All individuals undertaking this monitoring will have undertaken full lice identification and life cycle 
training, biology and health monitoring training, and environmental training.   
 
Lice counts at the Site will be undertaken on a weekly basis as a minimum, this is weather dependent 
and dependent on other operations such as harvesting (as there are restrictions on the use of 
anaesthetic prior to harvesting).   
 
The minimum lice monitoring that is undertaken is in accordance with the NTS (as outlined in Code of 
Good Practice) i.e. a minimum of 5 fish from 5 pens are sampled.  
 
SSC’s strategy involves sampling 10 fish from every stocked pen at least once a week, unless the health 
of the fish dictates that fewer fish are sampled.   
 
Count information is collated and stored on the Company’s Fishtalk database and included in the 
Monthly Health Reports.  This information is also held from previous cycles for review, this includes full 
staging breakdowns, trends, and treatments, to allow for benchmarking and improvements to be made 
in future production cycles.   
 
Weekly site specific lice data is also supplied to SSPO, which is published with a 3 month delay. As noted 
in Section 0, notifications of lice levels above 3 adult females are also made to Marine Scotland on an 
ad hoc basis. 
 

7.1.1. Bioassays 
 
Bioassays are conducted around once per generation of fish in an area to determine the general trend 
in lice sensitivity. Bioassays are not effective for informing the choice of medication for imminent 
treatments but can provide information for considering the background ‘climate’ of sea lice resistance 
in an area. 
 
Bioassays can be carried out as soon as lice are seen on fish post-transfer and become present in 
sufficient numbers to indicate a treatment may be required in the future. SSC’s lice strategy mitigates 
the risk of sea lice settlement in the first year by feeding SLICE, therefore bioassays are generally 
conducted in the second year at sea, when treatment intervention is more likely to be required. The 
bioassay used is a genetic marker and as such can be performed when a low lice level is observed. 
 
If SSC deems it necessary, bioassays can be repeated later in the cycle to determine if the treatment 
strategy has had an impact on the sensitivity profile and determine a course of action for the remainder 
of the cycle 
 

Sea Lice Treatments 
 
SSC has a number of different chemical treatment options available, all licenced by the Scottish 
Environmental Protection Agency (SEPA). The Site will be regulated against two separate CAR consents 
(i.e. one CAR consent per group).  Permitted and approved chemical sea lice treatment options at the 
Site, include: 

- The in-feed medicine SLICE (Emamectin Benzoate); 

- The topical treatments:  

o Excis (Cypermethrin),  
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o Alphamax (Deltamethrin) and  

o Salmosan (Azamethiphos).   

 
Strategic in-feed treatments will be administered as per the site specific Sea Lice Management Plan as 
discussed in Section 6. SLICE is planned to be fed from input until approximately the end of year one in 
the sea strategically across both pen groups. 
 
Bath treatments are undertaken primarily in full enclosure tarpaulins (either wedge or cone), although 
occasionally treatments may be administered by using well-boats (under license).    Bath treatments 
may be alternated to minimise the risk of resistance developing, however results from bioassay and 
analysis of pre/post treatment lice counts will determine how chemotheraputants will be used. 
 
North Arran A 
The CAR application for North Arran South Group (‘North Arran A’) details the following modelled 
results; 
 

Excis Consent - per 3 hours 72.10g of Cypermethrin 7210ml of Excis 

Alphamax Consent - per 3 hours 27.00g of Deltamethrin  2700ml of Alphamax 

Salmosan Consent - per 24 hours 398.20g of Azamethiphos 796.40g of Salmosan 

 
The proposed North Arran A site has a TAQ for Emamectin Benzoate of 635.5g, which would allow no 
treatments at maximum biomass if required. The ISLM Plan proposes that North Arran A is able to 
receive some SLICE treatments depending on requirement, as treatments will be administered earlier 
in the cycle, when fish are small and biomass lower. 
 
The site is planned to consist of 10 x 120m pens, which means that, independent of resource, the whole 
site could be treated with AMX or Excis in two days (2 pens per 3 hours). The consent for Salmosan 
(Azamethiphos) does not allow for efficacious use of this medicine. 
 
North Arran B 
The CAR application for North Arran North Group (‘North Arran B’) details the following modelled 
results; 
 

Excis Consent - per 3 hours 71.40g of Cypermethrin 7140ml of Excis 

Alphamax Consent - per 3 hours 26.80g of Deltamethrin  2680ml of Alphamax 

Salmosan Consent - per 24 hours 394.20g of Azamethiphos 788.40g of Salmosan 

 
The proposed North Arran B site has a TAQ for Emamectin Benzoate of 1305.9g, which would allow 1.5x 
treatments at maximum biomass if required. The ISLM Plan proposes that North Arran B is able to 
receive some SLICE treatments depending on requirement, as treatments will be administered earlier 
in the cycle, when fish are small and biomass lower. 
 
The site is planned to consist of 10 x 120m pens, which means that, independent of resource, the whole 
site could be treated with AMX or Excis in two days (2 pens per 3 hours). The consent for Salmosan 
(Azamethiphos) does not allow for efficacious use of this medicine. 
 
In extreme cases, additional boat resource can be allocated to the site to help with treatments and 
increase the number of pens treated per day. Where resource is required to be shared between areas, 
24 hour shifts can be organised to treat the site faster. 
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Where appropriate, other intervention methods can be used to support quicker, whole site treatments. 
 
All bath treatments adhere to SSC procedures and medicines are prescribed by the company 
veterinarian, taking health and lice trends into consideration. 
 

Biological Treatments 
 
The North Arran site will be stocked with cleaner fish (wrasse or lumpsuckers) from the first input, and 
is planned to receive cleanerfish around grading (approximately 12 months after stocking).  Currently 
the site is planned to be stocked with lumpfish, however this is subject to change and dependent on a 
number of factors, including fish health up to and at the time of deployment, and cleanerfish availability. 
 
Lumpfish are more active during cooler months, and tend to be less efficacious during the summer, so 
mixed stocking can be highly beneficial at keeping lice low throughout the year.  Wrasse, typically, are 
less active during the winter months, however additional measures such as non-chemical treatment 
intervention, bath treatments or deployments of lumpfish could be considered to reduce sea lice 
burdens. 
 
When cleanerfish are stocked it is accepted that this is done prior to the establishment of a significant 
population of sea lice. Cleanerfish preferentially target adult lice, and it is thought that a healthy 
population can keep control up to ~1 adult female per fish. Close monitoring of adult female lice is 
imperative for determining whether cleanerfish are working well, or whether additional intervention 
may be required.  
 
All farmed fish (wrasse and lumpsuckers) are vaccinated with an appropriate vaccine, and a full pre-
transfer examination is conducted prior to transfer. Deployments are subject to a documented risk 
assessment. Wild caught fish (i.e. wrasse) are caught by licenced fishermen, who adhere to the CoGP 
standards for wrasse capture and data collection. Wild wrasse fishermen are subject to audit by SSC 
staff, and all wrasse are visually assessed on delivery for signs of disease or damage. Any fish that are 
deemed not suitable for deployment are humanely culled. All stocked cleanerfish are subject to health 
checks and routine sampling, and intervention considered where a disease is identified. 
 

Non-chemical Treatments 
 
SSC will also utilise, where appropriate and deemed necessary, non-chemical intervention methods.  
These include;  
 

 Hydrolicer and  

 Thermolicer systems 

 
In 2017, SSC took on a long term hire for a Hydrolicer and this system has been used across the business 
with fish of varying sizes and health statuses.  
 
Generally treatments conducted by the Hydrolicer have achieved at least 85% clearance of all stages of 
lice. Lice bags are used to capture all removed lice from the system, so lice are not returned to the water, 
which has helped to reduce the speed of resettlement post treatment. As noted, the North Arran site 
will be stocked with cleanerfish, and the combination of both (cleanerfish and non-chemical treatments) 
has shown to reduce post treatment resettlement, thus increasing the recovery time for the fish 
between interventions.  
 
In 2016/2017 the Hydrolicer was limited by the size of fish it could safely treat. SSC deemed that a graded 
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pen of 4.2Kg fish could safely be treated without compromising welfare. In 2018, a new Hydrolicer vessel 
will be available to treat fish up to 10Kg average weight, thereby mitigating loss of lice control as the 
fish enter the harvest window and still require lice intervention. 
 
SSC does not have its own Thermolicer system, however has conducted several treatments in 2018 using 
a vessel on loan from another fish farming business, with excellent results. Clearance with the 
Thermolicer was a minimum of 85% all stages.  
 

Data Reporting 
 
SSC shares site specific weekly sea lice numbers for all of its stocked sites as part of the SSPO Fish Health 
Management Reporting.  The SSPO reporting is done on a monthly basis and is managed by qualified 
specialists within our Biology Department. SSPO data is published monthly with a 3 month lag in place. 
 
Data is reported ad hoc to Marine Scotland in compliance with the AFSA 2013 regulations.   
 
SSC commits to biannual meetings with the North Ayrshire Council to review trends in lice data, 
management and strategies for the Site. 
 
The EMP will be reviewed following every production cycle. Any changes will be notified to North 
Ayrshire Council for approval. 

8. Overview of Veterinary Health Plan 

All SSC sites have a site specific Veterinary Health Plan that outlines procedures in relation to health 
management and intervention, disease threats, biosecurity, husbandry procedures and lice control. VHP 
Part 1 is a live working document and contains all site specific documentation, including risk 
assessments, sea lice action plans, farm management statements and stock information. VHP Part 2 & 
3 is reviewed on an annual basis and lays out procedural information, as well as including the sites 
Biosecurity Measures Plan. 
 
VHP Part 1 is reviewed at the end of each generation, taking into consideration any health challenges 
that have been experienced, lice control, treatments and mortality, and identifies where improvements 
can be made. This might include vaccination strategy, strategic gill/lice treatments, cleanerfish stocking 
etc. All sections of the VHP are reviewed with involvement of the company veterinary to ensure that 
our current approach is best practice. 
 
SSC has taken a more preventative approach to fish health, with a view to detecting disease early and 
intervening before clinical pathology is evident. Gill swabs and blood samples are taken at least monthly 
(fortnightly during high risk periods) and treatment intervention planned accordingly. Strategic gill 
treatments are now planned to be conducted when water temperature is at its lowest, and ideally 
before the fish are graded, to ensure AGD burden is at its lowest before water temperature begins to 
increase. Planning of lice intervention occurs at a lower threshold than that stated in the CoGP to give 
ample time for resource organisation and early treatment. 
 
Better understanding of underlying health status helps inform decisions on the most appropriate sea 
lice management tools to be engaged. 

9. Overview of Monitoring  

SSC will prepare a monitoring protocol for the Site, to investigate and assess lice levels on site in relation 
to Code of Good Practice thresholds, and to allow effective adaptation of the Sea Lice Management 
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Strategy on a site specific basis.  This will be submitted with the final planning application.   

10. Escape Management Plan 

Prior to the installation of a new site, the following aspects are considered; hydrographic, wave climate 
and seabed substrate conditions.  This information ensures that the following site infrastructure is 
designed accordingly; 
 

 Net strength,  

 Net mesh sizes,  

 Net traceability,  

 Pen specifications,  

 Pen weighting,  

 Mooring loading and anticipated forces,  

 Mooring weight, rope and chain lengths.   

 
Following the installation of a new site, the installation contractor provides confirmation to the 
Company that the site equipment has been installed as per mooring specifications and permissions.  In 
addition, once in place, routine Remotely Operated Vehicle (ROV) inspections of nets and moorings are 
conducted to ensure equipment and stock integrity for containment and insurance purposes.    
 
At the start of the production cycle, when a site is stocked with smolts, these are transferred from the 
well boat via a counter.  Thereafter, stock numbers are amended on a daily basis if losses have occurred 
as a result of mortality, or following planned harvests.  These figures are uploaded daily onto the in-
house ‘Fishtalk’ database, and reported quarterly to SEPA.   
 
The Company has a site specific Escapes Prevention and Contingency Plan for the Site (provided in Annex 
1), which provides detail on the containment policies as recommended by the SSPO Code of Good 
Practice.  The plan outlines measures which minimize risk of escapes, and actions which should be taken 
in the event of an escape. The plan also contains equipment attestations, which are provided by the 
manufacturers and provide an assurance that their equipment (if used as specified) conforms to Industry 
standards and has been produced to recognized quality standards.   
 
Operations at the Site are subject to a risk assessment for containment. 
 
The Company has a site specific Predator Control Plan for the Site (provided in Annex 2), which provides 
detail on the risk of predation and the measures taken to minimize the risk of associated escapes.  This 
includes an assessment of local wildlife trends and is reviewed at least once per production cycle. 
 
In the unlikely event of an escape, staff follow a set procedure outlining required actions and a 
notification list (including the local DSFB and Argyll Fisheries Trust/ Ayrshire Fisheries Trust).  Details of 
this are provided within the site specific Escapes Prevention and Contingency Plan.  A copy of the Marine 
Scotland 2016 guidance ‘What to do in the Event of a Fish Farm Escape’ is available in feed barges and 
shorebases. 
 

10.1.  Site equipment 
The moorings installed at the Site have been designed to the highest specification for the environmental 
conditions anticipated at North Arran.  The moorings satisfy the following requirements (from the 
Marine Scotland Technical Standard for Scottish Finfish Aquaculture Developed by the Ministerial Group 
for Sustainable Aquaculture’s Scottish Technical Standard Steering Group June 2015): 
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The mooring system shall be designed in respect of all envisaged environmental conditions during all 
conceivable operations: 

 To consider the fatigue and accidental limit states as well as the ultimate limit state 
 To tolerate all expected loads and deformations with satisfactory safeguarding against failure – 

such safeguarding is applied through the use of various load, material and environmental factors 
contained within this Standard 

 To maintain all primary and secondary equipment, as planned 
 To prevent a significant deterioration of an initial incident – particularly ensuring that the failure 

of any single mooring component would not lead to the failure of any other component 
 To protect against those non-chemical, chemical, physical or biological processes that could have 

a significant negative impact on the equipment taking into account planned maintenance and 
expected operational life 

 Such that for steel pens mooring lines in the same direction will be of approximately the same 
tension, allowing the use of different materials 

 Such that unless the anchor is designed to carry vertical loads, the mooring lines shall be designed 
to avoid vertical loads 

 Such that all elements of the mooring system shall not be subject to chafing or snagging 
 To prevent the unplanned wear and/or damage of all primary and secondary equipment 

 
The pens at the Site satisfy the following requirements (from the Technical Standard for Scottish Finfish 
Aquaculture): 
 
The pen and associated connectors shall be designed and constructed: 

 To be suitable for the environmental conditions stated on the pen specification sheet 
 To be able to withstand the forces imposed from all loads acting upon them 
 So as not to chafe and/or snag the net or mooring system in the environmental conditions for 

which it has been designed (assuming the net and weighting systems are handled and installed 
in accordance with the manufacturer’s instructions) 

 So that it is capable of being towed to and from the site in the environmental conditions that may 
be encountered without damage – any restrictions in this regard shall be documented in the 
manufacturer’s instructions 

 So that the net, top net and weighting system is easily installed 
 So that it is easy to keep the pen equipment clean and remove growth/algae 
 To minimise the retention of water and debris on the pen equipment 
 To meet HSE advice for floating fish farm installations 

 
The nets at site are removed after every production cycle and sent back to the manufacturer for strength 
testing.  Should any break test result in unsatisfactory results of below 60%, the net manufacturer will 
carry out the necessary repairs.  If a net is determined to be beyond repair, it will be removed from 
service, on the agreement of both SSC and the net manufacturer.  
 
Furthermore, daily inspections by trained staff include checking nets (at surface) and weekly/fortnightly 
diver checks look at net integrity from surface to full net depth.  A net traceability database, which all 
site managers have access to, is maintained by the net manufacturer.   

11. Commitment for Action 

The Company commits to take appropriate action if there is a breach of either lice thresholds (as per 

MSS guidance) or if an escape event occurs or is suspected.  The course of action will be dependent on 

the exact situation, but will be communicated with the North Ayrshire Council, and documented.   
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Annex 1 
North Arran Escapes Prevention and Contingency Plan 
 
Annex 2 
North Arran Predator Control Plan 
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1. Introduction 
 
The Scottish Salmon Company (SSC) is committed to stock containment, and as such wish to take all 
precautionary steps to prevent escapes. All our containment measures and notification procedures 
fully meet the standards outlined by the Code of Good Practice for Scottish Finfish Aquaculture and 
adhere to strict record keeping policy as required by ‘The Fish Farming Businesses (Record Keeping) 
(Scotland) Order 2008’. 
 

2. Site Equipment Summary 

2.1 Pens 
There will be 20x 120m circumference circular pens installed at the North Arran site.  The installations 
will be purpose built to withstand the environmental conditions predicted at the site.  All pens are 
fitted with hand rails and walkways to ensure safety of staff. 
 
Reference 1: Pen specification  
Reference 2: Pen attestation 
 

2.2 Mooring 
The mooring equipment will be designed by Gael Force and installed by competent staff taking into 
account the stress loading of the equipment, depth and tidal current data to ensure that all moorings 
supplied are tailored to meet the needs of individual sites. The grid mooring system installed allows 
for even spread of stresses and loads imposed by tidal currents, and allows a degree of flex on each 
individual pen. 
 
Reference 3: Mooring specification  
Reference 4: Mooring attestation  
 

2.3 Nets 
All nets are designed to exceed the industry standards laid out in the Code of Good Practice for Scottish 
Finfish Aquaculture, as well as taking into account likely environmental conditions found on the site. 
 
Reference 5: Net specification 
Reference 6: Net attestation 
Reference 7: Site plan and equipment inventory 
 

2.4 Navigational Marking 
All SSC sites have navigational markers installed as recommended by the Northern Lighthouse Board 
during consultation, and the site locations have been logged with the UK Hydrographic Office for 
inclusion in admiralty charts updates. The North Arran site will be marked in accordance with the 
conditions set out by the Northern Lighthouse Board as specified in the Marine Scotland Marine 
Licence. 
 
Reference 8: Marine Scotland Marine Licence 
 

3. Training and Competency 
SSC has implemented an in-house training course on stock containment.  This course, containing both 
theoretical and practical elements, is now also being adopted by other companies within the Scottish 
Industry as best practice.  SSC will ensure that all staff that are required to undertake equipment 
maintenance and inspection will be suitably trained and therefore deemed competent. Training 
records will be kept on site. 
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Reference 9: Summary details from Stock Containment training course 
Reference 10: Site staff training records  
 

4. Inspection and Maintenance Schedule 

4.1 Pens  
All surface equipment including pen structures will be visually inspected on a daily basis and logs will 
be kept at the site.  All pens will be installed by suitably qualified persons. 
 
Reference 11: Daily inspection log 
 

4.2 Mooring Systems 
All surface mooring structures will be checked by site staff at the end of each production period. A 
record of inspection, resulting recommendations and equipment replacement will be held on site. 
 
Base moorings and anchors will be checked at regular intervals by either remote operated vehicle 
fitted with camera equipment or by contracted diving staff. This will be recorded and documents will 
be held both on site and centrally. 
 

4.3 Net Installations 
Net Replacement Strategy  
All net traceability is held with the net supplier/net cleaning company (WJ Knox) and includes the 
following details; 

 Date of Manufacture 

 Service ID 

 Net Number 

 Manufacture ID 

 Location of receiving site 

 Date of dispatch to site 

 Anti-foulant type 

 Net dimensions 

 Break Tests 

o Above water line 

o Below water line 

o Base 

o Supplier 

All nets are ID tagged and these numbers are recorded by the site manager, identifying which pen 
they are assigned too. 
 
Once nets arrive at site they must be stored away from direct sunlight/out of the weather. They should 
remain covered until they are in use. 
 
The Scottish Salmon Company is committed to replacing all nets within 6 years of purchase, with a 
max of 6 years 6 months for nets that are hung just prior to the 6 year cut off. 
 
Should any break test show unsatisfactory results of <60%, the net manufacturer is responsible for its 
repair.  If beyond repair then the decision to remove that net from service will be made by the net 
company along with the Production Manager/Regional Manager from SSC.  
 
Any changes/modifications to the nets must be agreed by both the net manufacturer and the 
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Production/Regional Managers from SSC. 
 
All nets are fitted with a seal ‘blind’ bottom and correctly tensioned, to deter seal attacks. Top nets (2 
inch mesh size), net supports and net tensioning are also used as part of our predator control strategy 
to reduce stock damage, and interactions with wildlife. 
 
Nets are inspected every two weeks by site staff.  Mobile cameras are also available for net 
inspections, if required. 
 

4.4 Uplifts  
All surface equipment will be visually inspected on a daily basis.  All equipment will be installed by 
suitably qualified persons.  Submerged equipment will be inspected at least monthly by divers. 
 

4.5 Husbandry/Operations 
There is a potential containment risk that can arise from daily husbandry and operational activities 
which The Scottish Salmon Company assesses and appropriately mitigates against. 
 
Reference 12: Risk assessment for containment on site 
 

5. Predator risk assessment 
The Scottish Salmon Company recognise that the presence of predators in the vicinity of a fish farm 

may present a risk to containment of fish.  A predator risk assessment and control plan has been 

compiled for the North Arran site and will be reviewed annually by the site and regional manager. 

 

Reference 13: Predator Control Plan 

Reference 14: Fish Mortality Plan 
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6. Actions to be taken in the event of an escape. 

6.1 Immediate actions 
1. If an escape event is suspected on site, staff should initially conduct a visual assessment of 

equipment and surrounding area for escapee fish, and immediately make safe any obvious 

equipment failures. 

2. Staff should then contact their Line Manager with any escape suspicions or escape 

confirmations, their Line Manager should keep a record of the potential escape incident and 

contact the Regional Manager with the details. 

3. The Regional Manager is responsible for reporting suspected escape incidence to the 

Company Biologist with the details of the incident. 

4. The Company Biologist will then call and report the incident to Marine Science Scotland in 

Aberdeen, followed by an initial notification form submitted to the Scottish Government ( if 

the Biologist is unavailable the Production Controller should be contacted in his absence) 

5. A phone call should be made to the District Salmon Fisheries Board giving the details of the 

escape with the offer of assistance for any recapture attempt that they may wish to make. 

Netting recapture is illegal without fishery board approval.  

6.2 Post-notification actions 
1. If an immediate repair can be made without endangering staff or increasing the risk of further 

loss of fish, this should be carried out and documented (log in site diary what was done, when 

and by who). 

2. If no obvious cause of escape can be identified, stop all on site operations, such as grading, 

treating etc. Finding a breach in containment must take priority.  

3. Feed response should be closely monitored following a suspected breach, as a drop in appetite 

could indicate a loss. Record all feed rates, as well as water quality, so that an assessment of 

feed response to fish numbers can be made. 

4. If the fish are crowded and it suspected that the breach is within the crowd, the crowd should 

be slackened until the net is inspected to reduce the risk of further fish escaping the net. The 

net washing RONC or site feed cameras should be utilised to get an immediate view of any 

damage. If the breach is thought to be outside the crowd, nets should be dropped to reduce 

the risk of fish finding a hole. 

5. Divers should be organised to inspect the site as a priority to check net, mooring and pen 

integrity. Any repairs made by the divers should be logged in the dive report. Where divers 

cannot attend immediately, if it safe to do so, the pen net may be changed. This is only to 

occur if the net has been inspected and deemed whole by RONC/feed camera and no further 

fish are likely to escape. 

6. Any observations of fish outside of the pen or in the vicinity of the site should be recorded. 

7. A wellboat count of the site or affected pens should be conducted as soon as possible, taking 

fish welfare into consideration.  

8. All actions taken must be documented and communicated to Regional Biologist and 

Production Manager so that appropriated bodies can be informed. 

 

Reference 15: Staff sign off sheet 
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6.3 Use of gill nets to recapture escapee fish 
Permission to use gill nets in an attempt to capture escapee farmed fish must be sought from Marine 
Scotland and the local DSFB – netting recapture is illegal without this permission. 

 
SSC has a central store of gill nets at the Stronachullin shorebase, near Tarbert, Loch Fyne.  It is 
believed that this location allows timely deployment to the sites detailed below, including the North 
Arran site.  The gill nets are of a mesh size sufficient to capture SSC farmed smolt, and therefore also 
the larger farmed fish. 

 
Once permission to deploy gill nets has been granted, SSC will seek advice on how the nets are to be 
deployed from the local Fisheries Trust and DSFB.  Nets will be deployed and manned during daylight 
hours and will cease when no farmed stock has been caught for 48 hours, or when otherwise directed 
by the DSFB.  If any wild salmonids are caught, fishing effort will immediately cease and any decision 
to continue this method of recapture will be the responsibility of the local DSFB. 

 

Reference 16: Marine Scotland Guidance ‘What to do in the event of an escape from a fish farm’ 

7. Argyll and Bute District 

7.1 Related Sites 

 Ardgaddan 

 Rubha Stillaig 

 Glenan Bay 

 Strondoir Bay 

 Gob a’ Bharra 

 Tarbert South 
 

 Furnace 

 Quarry Point 

 Ardyne 

 Strone point 

 Sgian Dubh 

 North Arran 

 Meall Mhor 

 Ardcastle 

 East Tarbert Bay 

 Lamlash Bay 

 Druimyeon Bay 
 

7.2 Local Contact Numbers. 
MSS in Aberdeen:    Duty/On Call Inspector 0131 244 3498 
Initial and Final Escapes Notification to:  ms.fishhealth@gov.scot  
Argyll District Salmon Fisheries Board:  Alan Kettle-white 01499 302 322 
Argyll Fisheries Trust:    Alan Kettle-white 01499 302 322 
SSPO:      01738 587 000 
Local Net Location:    Stronachullin shore base 
 

Author Penny Hawdon Reviewer  

Written 29/11/2018 Reviewed  

Disclaimer Uncontrolled document when printed 

 

mailto:ms.fishhealth@gov.scot
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8. Reference Documents 
 
Reference 1: Pen specification  
Reference 2: Pen attestation 
Reference 3: Mooring specification  
Reference 4: Mooring attestation  
Reference 5: Net specification 
Reference 6: Net attestation 
Reference 7: Site plan and equipment inventory 
Reference 8: Marine Scotland Marine Licence 
Reference 9: Summary details from Stock Containment training course 
Reference 10: Site staff training records  
Reference 11: Daily inspection log 
Reference 12: Risk assessment for containment on site 
Reference 13: Predator Control Plan 
Reference 14: Fish Mortality Plan 
Reference 15: Staff sign off sheet 
Reference 16: Marine Scotland Guidance ‘What to do in the event of an escape from a fish farm’ 
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1. Introduction 
 
The Scottish Salmon Company (SSC) recognises that predation on farmed stock is not only of welfare 
and financial concern to the company, but can have significant impacts to stock containment, and as 
such will take all reasonable steps to ensure that interaction with predators is minimised with minimal 
impact to other local wildlife. As a general policy SSC will not locate any fish farm in the vicinity of grey 
seal pupping sites.   
 
The anti-predation techniques and devices described in this document will be reviewed regularly by 
the site manager and area manager to assess their effectiveness; if found to be unnecessary or 
ineffective, the appropriate actions will be taken to modify and improve the site management of this 
aspect. In the unlikely event that a predator succeeds in net damage resulting in an escape incident, 
SSC has a Site Specific Containment and Escapes Contingency Plan in place for the North Arran site. 
 

2. Wildlife Assessment  
 
The North Arran site is a new site, therefore the wildlife assessment has been based on a desktop 
analysis and wildlife logs at neighbouring SSC sites (Tarbert South (~18km) and Lamlash (~20km)).  
 
The closest recognised seal haul-out site is Rubha nan Sgarbh (east coast of the Kintyre Peninsula), 
approximately 26km from the site.  At this distance, there is not expected to be significant interaction 
with the North Arran site.  The National Marine Plan (Interactive) (NMPi) indicates that both common 
and grey seals are observed in the Firth of Clyde, however there are no significant counts recorded in 
the vicinity of the proposed site.  The wildlife logs at the neighbouring SSC sites (Tarbert South and 
Lamlash) also contain occasional records of both common and grey seals seen in the vicinity of the 
sites. 
 
The NMPi also indicates that harbour porpoise and minke whales are sometimes present in the Firth 
of Clyde.  Anecdotal evidence suggests that minke whales are rarely seen in the vicinity of fish farms, 
however harbour porpoise are occasionally recorded close to farms.  No incidences of predation by 
harbour porpoise have been recorded at any SSC site.  
 
Various species of bird are often attracted to salmon pens as a potential food source. Surface feeding 
birds including heron, gannet, and gulls take fish, usually smolts, from or near the water surface, some 
by shallow plunging from the air. Diving birds, including cormorant, shag, auks and divers obtain their 
food during dives between periods of swimming on the surface of the water.  Wildlife logs at the 
neighbouring SSC sites indicate that these species are occasionally seen close to the sites, however 
very little direct interaction (i.e. predatory damage) is recorded. 
 
It is thought that seals are likely to be the most significant potential predator to the site. For this reason 
the site will be equipped with multiple methods of seal deterrent, and the measures will be monitored 
regularly by site staff to assess their effectiveness. The site will be fitted with the following anti-
predator deterrents. 
 

2.1 Wildlife Log Book 
The site staff will keep a log of wildlife sightings around the fish farm to record the incidence of wildlife 
sightings and any interactions with the fish farm. This will help to determine the need and 
effectiveness of site anti-predator devices and will help to inform the site and area managers during 
the annual predator control reviews. 
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3. Net Tensioning and Seal Blinds 
 
SSC typically employs a net tensioning system rather than external predator nets to deter seal 
predation. Net tensioning systems hold the pen net uniformly taut, so that it presents a “wall” to any 
underwater predator with no slack areas for entanglement or purchase on the net through which a 
seal can grab or bite fish. The use of a net tensioning system removes the need for predator nets and 
therefore eliminates the risk of entanglement for predators (both seals and diving birds).  
 
The use of net tensioning is recognised as best practice in terms of predator control. Seal blinds may 
also be used on site, which are sections of material hanging down from underwater net panels, acting 
as a curtain to prevent seals from reaching the fish from below the pen. This system is also recognised 
as best practice. 
 

3.1 Predatory Bird Protection 
This site will use tensioned 2'' mesh nets in conjunction with bird net supports in accordance with 
RSPB recommendations, which will reduce the risk of bird entanglement. Top nets will be inspected 
and re-tensioned on a daily basis and maintenance conducted as required which will further reduce 
the potential risk of entanglement to birds. There will be careful control of fish feed to make sure that 
it is not left available, and feed spreaders will be faced downwards and set to spread the feed evenly 
so there will be no available feed source to attract birds. Scare crows will be used on site, should there 
be an increase in predatory bird interaction.   
 

4. Effective Husbandry 
 
The presence of mortalities is known as an attractant to seals and an effective mortality removal 
procedure can reduce predator attacks. Mortalities will be removed by a Lift-Up system although 
manual removal of mort and moribund fish may also completed as required.  This practice will reduce 
predator attacks, particularly from seals, to a minimum. Careful site and waste management 
procedures will be in place that prevent net and rope debris entering the marine environment during 
site servicing, thereby removing any entanglement risks. The site will be kept in a neat and tidy state 
and any rubbish found on the adjacent shoreline will be collected by local site staff on a regular basis, 
to minimise impacts to the local environment. 
 
The above will be done as a requirement at all sites. The following predator deterrents have been 
identified as potentially necessary in site defence. 
 

5. Acoustic Deterrent Devices 
 
 If necessary at the site, Acoustic Deterrent Devices (ADDs) will be installed.  The specific type of ADD 
is yet to be determined, but will be operated in such a manner to minimise the potential risk of 
habituation and of potential interaction with non-target species.  ADD use will be triggered i.e. only 
when deemed necessary and for as long as deemed effective.  The devices will be implemented when 
site staff note high risk seal activity within the vicinity of the site. A log will be kept of the incidence of 
attack, and timings and duration of the ADD activation, to be assessed by SSC Managers annually to 
determine usage. 
 

6. Anti-predator nets 
 
It is not common practice for SSC to use anti-predator nets, as there is a high risk of entanglement to 
diving birds and mammals.  However, SSC may consider using these nets in certain circumstances – 
the Site Manager will consult with the Regional Manager prior to deploying these nets.  



Predator Control Plan, North Arran 
Revision A1 

Page 6 of 7 

7. Dispatch of Seals 
 
If all other methods of deterrents prove ineffective, as a last resort if necessary, persistent problem 
seals will be dispatched. Regional Managers must approve the requirement to remove a problem seal 
before this action can be taken. SSC will contract a licensed marksman to remove the rogue seal. 
Records will be kept of seal removal contracts, including the number and type of seals removed from 
the site and the company will ensure compliance with current legislation. SSC will follow guidelines of 
Scottish Government, to meet obligations and responsibilities as detailed in the Marine (Scotland) Act, 
issued in February 2010.   
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8. Flow Chart of Anti Predator Device Assessment 
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