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Introduction

Background

The Scottish Government has made a long-term commitment to ensuring the sustaina-
ble management of the marine environment by balancing the competing interests of use
and protection of the sea. This reflects their vision for the marine environment of “clean,
healthy, safe, productive and diverse seas; managed to meet the long term needs of
nature and people”. The commitment includes a number of protective designations.
These include Nature Conservation Marine Protected Areas®%19 (NCMPAs) and Special
Areas of Conservation'",'? (SACs) (hereafter these MPAs and SACs will be referred to
as MPAs when they are being considered collectively). These designations arise from
domestic legislation, including legislation that implemented the requirements of Euro-
pean Union (EU) Directives prior to the United Kingdom (UK) leaving the EU, as well as
wider UK and international legislation focused on building a cohesive network of pro-
tected areas to benefit the conservation of vulnerable and characteristic marine species
and habitats.

There are 58 SACs with marine components in Scotland, 47 of which are wholly in in-
shore waters'®, nine are completely in offshore waters'#, and a further two sites which
have parts in both inshore and offshore waters. In addition, the Scottish Government
has designated 36 Nature Conservation MPAs under the Marine (Scotland) Act 2010
and Marine and Coastal Access Act 2009 in inshore and offshore waters, respectively.

In line with the relevant legislation, suitable management measures must be imple-
mented at each site to conserve the protected features. The first phase of fisheries
management measures for 20 inshore MPAs (comprising 10 NCMPAs and 10 SACs)
were finalised and implemented in early 2016. The Scottish Government has made a
commitment to deliver fisheries management measures for existing MPAs where these
are not already in place. These measures will give protection for MPA features. This in-
cludes fisheries management measures for 21 offshore MPAs (comprising 11 NCMPAs
and 10 SACs) which are now also in development and need to be implemented to en-
sure the site conservation objectives are achieved. The location of these sites are
shown in Figure 1.

7 Scottish Government (2022). Marine Environment: Conservation [online] (accessed 12/10/2022)

8 Scottish Government (undated). Marine environment: Marine Protected Areas (MPAs) [online]
(accessed 12/10/2022)

9 SNH (2021) Marine Protected Areas (MPAs) [online] (accessed 12/10/2022)

10 JNCC (2019) Nature Conservation Marine Protected Areas [online] (accessed 12/10/2022)
" SNH (2021) Special Areas of Conservations (SACs) [online] (accessed 12/10/2022)

12 JNCC (2020) SACs with marine components [online] (accessed 12/10/2022)

3 The inshore area extends from the coast to the limit of the territorial sea (i.e. 12 nautical miles (nm) off
the coast)

4 The offshore area extends from the limit of the territorial sea to the UK Continental Shelf Claim Limit
(i.e. 12-200nm off the coast).
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Figure 1

Map of offshore MPAs that are subject to the current management
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The proposed consultation on and implementation of fisheries management measures
at the 21 offshore MPAs shown in Figure 1 are the subject of this Environmental Re-
port, produced as part of a Strategic Environmental Assessment (SEA). For the pur-
poses of clarity, Nature Conservation MPAs and SACs are referred to as MPAs when
they are being considered collectively in this report.

Strategic environmental assessment

The SEA has been undertaken in line with The Environmental Assessment of Plans and
Programmes Regulations 2004 (“the 2004 Regulations”) which require that certain pub-
lic plans, programmes and strategies be assessed for their potential effects on the envi-
ronment’®.

A screening and scoping exercise of the proposed offshore fisheries management
measures options was undertaken by Scottish Government in line with the require-
ments of 2004 Regulations. A combined Screening and Scoping Report was published
in March 2022, setting out the proposed approach to the SEA, including the proposed
scope and level of detail. Comments were invited from the Scottish Consultation Au-
thorities'®.

'S The Environmental Assessment of Plans and Programmes Regulations 2004 [online] (accessed
25/07/2024)

16 Historic Environment Scotland (HES), NatureScot and Scottish Environment Protection Agency
(SEPA).
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The outcome from the Screening and Scoping Report and the consultation responses
confirmed the need for an SEA as there is potential for significant environmental effects
to occur as a direct result of proposed management measures. The proposed scope of
the assessment and assessment methods were broadly accepted by the Scottish Con-
sultation Authorities (see Section 3).

Scottish Government commissioned ABP Marine Environmental Research Ltd. (ABP-
mer) to undertake the assessment stage of the SEA and prepare this Environmental
Report.

Purpose and structure of this report

The purpose of this Environmental Report is to document the findings of the SEA on the
implementation of the proposed fisheries management measures at the 21 offshore
MPAs. A Socio-Economic Impact Assessment (SEIA) has also been undertaken and is
reported separately. The key findings of both the SEA and the SEIA are summarised in
an overall Sustainability Appraisal (SA) document.

The views of the public and the Consultation Authorities on the proposed management
measures and the findings of this Environmental Report are now being sought.
The remainder of this Environmental Report is structured as follows:

e Section 2 provides background information on the proposed management
measures and their policy context;

e Section 3 presents the approach to the SEA and the methods used;

e Section 4 describes the relevant components of the environment that could be
affected by the proposed management measures;

e Section 5 sets out the results of the assessment; and

e Section 6 considers the next steps in the implementation of the proposed
measures and the SEA process.

The Non-Technical Summary precedes Section 1.
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Proposals for Fisheries Management Measures

Designation of the MPA Network to Date

The Scottish MPA network consists of a large number of sites, designated under vari-
ous legislative frameworks and include:

e Nature Conservation MPAs;

e Special Areas of Conservation (SACs);

e Special Protection Areas (SPAs);

e Sites of Special Scientific Interest (SSSI); and
e Ramsar sites.

In addition, there is one demonstration and research MPA, eight Historic MPAs, and
five Other Area Based Measures recognised as part of the Scottish MPA network'”.

Offshore Marine Protected Areas

The Marine and Coastal Access Act 20098 gives Scottish Ministers powers to desig-
nate MPAs in Scottish offshore waters'®. To inform this process, the Scottish Nature
Conservation MPA Project was established to ensure MPAs are designated in the most
appropriate locations for their particular objectives. The Joint Nature Conservation
Committee (JNCC) is responsible for providing advice on Nature Conservation MPAs in
the offshore environment?°. There are currently 36 Nature Conservation MPAs located
within Scotland’s seas, 13 of which are offshore?’.

Nature Conservation MPAs help protect rare, representative, and productive benthic
species and habitats in Scottish waters, as well as significant geodiversity features??. In
addition to fulfilling statutory conservation obligations under the UK Marine and Coastal
Access Act 2009, offshore MPAs also form part of the wider OSPAR network of MPAs
that are found across the North East Atlantic?3.

7 NatureScot (2021) The MPA Network [online] (accessed 12/10/2022)
'8 Marine and Coastal Access Act 2009 [online] (accessed 12/10/2022)
19 NatureScot (2022). Scotland’s Marine Protected Area network [online] (accessed 12/10/2022)

20 SNH/JNCC (2012) Commissioned Report No. 547: Advice to the Scottish Government on the selection
of Nature Conservation Marine Protected Areas (MPAs) for the development of the Scottish MPA network
[online] (accessed 12/10/2022)

21 JNCC (2022) Nature Conservation Marine Protected Areas [online] (accessed 12/10/2022)
22 JNCC (2019) Nature Conservation Marine Protected Areas [online] (accessed 12/10/2022)
2 OSPAR Commission (2022) Marine Protected Areas [online] (accessed 12/10/2022)
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https://jncc.gov.uk/our-work/nature-conservation-mpas/
https://jncc.gov.uk/our-work/nature-conservation-mpas/
https://jncc.gov.uk/our-work/nature-conservation-mpas/
https://jncc.gov.uk/our-work/nature-conservation-mpas/
https://www.ospar.org/work-areas/bdc/marine-protected-areas

Special Areas of Conservation

Following the UK leaving the EU, the Conservation (Natural Habitats, &c.) Regulations
19942425 the Conservation of Habitats and Species Regulations 20172, the Conserva-
tion of Offshore Marine Habitats and Species Regulations 2017%7, and the Offshore Pe-
troleum Activities (Conservation of Habitats) Regulations 200122 (collectively known as
the Habitats Regulations) have been amended by the Conservation of Habitats and
Species (Amendment) (EU Exit) Regulations 2019?%°. These changes ensure that the re-
quirements of the EU Habitats Directive are part of UK domestic legislation and con-
tinue to apply to how SACs are designated and protected®.

Now that the UK has left the EU, Scottish Ministers are able to designate SACs in Scot-
land that they consider contribute significantly to the achievement of favourable conser-
vation status in their natural range of habitats listed in Annex | or species listed in An-
nex |l of the Habitats Directive, and to the maintenance of biological diversity within the
Atlantic biogeographic region3'. SACs will still be determined on the basis of criteria in
Annex Il of the Habitats Directive®?.

Scotland currently has 58 SACs with marine components, covering 8% of the Scottish
sea area. Nine of these SACs are completely in offshore waters, and a further two sites
have parts in both inshore and offshore waters.

Special Protection Areas

Following the UK leaving the EU, the Habitats Regulations as amended by the Conser-
vation of Habitats and Species (Amendment) (EU Exit) Regulations 20193 ensure that
the requirements of the EU Birds Directive are a part of UK domestic legislation and
continue to apply to how SPAs are designated and protected®-.

There are a number of SPAs that overlap with Scottish offshore waters. Proposed man-
agement measures for these sites are being developed and taken forward as part of the
Scottish Government’s commitment to deliver fisheries management measures for ex-
isting inshore MPAs where these are not already in place.

24 The Conservation (Natural Habitats, &c.) Regulations 1994 [online] (accessed 12/10/2022)
2 UK Government (2022) Changes to Legislation Results [online] (accessed 12/10/2022)
26 The Conservation of Habitats and Species Regulations 2017 [online] (accessed 12/10/2022)

27 The Conservation of Offshore Marine Habitats and Species Regulations 2017 [online] (accessed
12/10/2022)

28 The Offshore Petroleum Activities (Conservation of Habitats) Regulations 2001 [online] (accessed
12/10/2022)

29 The Conservation of Habitats and Species (Amendment) (EU Exit) Requlations 2019 [online]
(accessed 12/10/2022)

30 Scottish Government (2020). EU Exit: habitats regulations in Scotland [online] (accessed 12/10/2022)
31 ibid

32 ibid

33 The Conservation of Habitats and Species (Amendment) (EU Exit) Regulations 2019 [online]
(accessed 12/10/2022)

34 Scottish Government (2020). EU Exit: habitats regulations in Scotland [online] (accessed 12/10/2022)
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Requirement for and introduction of management measures

The Marine and Coastal Access Act 2009% contain a number of legal provisions which
support the protected features of offshore Nature Conservation MPAs. This includes the
need for public authorities to further the achievement of the conservation objectives of
Nature Conservation MPAs where possible whilst exercising their own functions. If they
cannot further the objectives then they should act in a way that least hinders them. Fur-
thermore, public authorities should only grant authorisation via the marine licensing sys-
tem to regulated activities, such as oil and gas or marine renewable energy develop-
ment, which do not present a significant risk of hindering the conservation objectives.
For non-regulated activities in offshore waters, such as fishing, Scottish Ministers have
powers under the Marine and Coastal Access Act 2009 to further the achievement of
the conservation objectives. This may entail prohibiting, restricting or regulating any ac-
tivity in any way that is considered necessary.

The Habitats Regulations as amended by the Conservation of Habitats and Species
(Amendment) (EU Exit) Regulations 2019 require that SACs are managed to ensure
that the conservation objectives of the features of interest are achieved. The manner in
which these sites should be managed and protected is set out in the Habitats Regula-
tions. In summary, the designation of these sites requires the implementation of conser-
vation measures. Appropriate steps should also be taken to avoid the deterioration of
the natural habitats and habitats of species, as well as significant disturbance of spe-
cies for which the site is designated. In addition, any plan or project (e.g. fishing activ-
ity) should be assessed to ensure that it does not have any negative implications for an
SAC. Where there is a likely significant effect (or it cannot be ruled out) the proposal
must undergo an appropriate assessment to determine the implications for the site. Au-
thority for the plan or project must only be given where it can be established that site in-
tegrity will not be adversely affected. A plan or project may be authorised even if such
assessment shows negative implications for a SAC only where there are no alternative
solutions and where the plan or project must be carried out for imperative reasons of
overriding public interest. Where this is the case all compensatory measures necessary
must be taken to ensure that the UK site network®” is protected.

The Scottish Government has been working to develop measures for the management
of MPAs since they were designated, in addition to a review and development of man-
agement measures for marine SACs®. The inclusion of SACs stemmed from a re-eval-
uation of the implementation of the Habitats Directive®®. As part of developing these
measures, Fisheries Assessments have been undertaken to determine the level of im-
pact to the site from fisheries activity. These assessments fulfil the requirements of the
Habitats Regulations where required, for the European sites. In addition, the Scottish

35 Marine and Coastal Access Act 2009 [online] (accessed 12/10/2022)

36 The Conservation of Habitats and Species (Amendment) (EU Exit) Requlations 2019 [online]
(accessed 12/10/2022)

37 Scottish Government (2020) EU Exit: habitats regulations in Scotland [online] (accessed 12/10/2022)

38 Scottish Government (2014) 2014 Consultation on the Management of Inshore Special Areas of
Conservation and Marine Protected Areas Overview [online] (accessed 12/10/2022)

39 Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna
and flora [online] (accessed 12/10/2022)
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Government have taken the policy decision to conduct these for Nature Conservations
MPAs .

Development of offshore fisheries management measures

Prior to the UK leaving the EU, the management of offshore MPAs was administered
via the EU Common Fisheries Policy (CFP)*. According to Article 11 of the CFP, EU
Member States are empowered to adopt conservation measures that are necessary to
comply with their obligations under Article 6 of the Habitats Directive and Article 13(4) of
the Marine Strategy Framework Directive (MSFD)*'.

Where measures are required outwith waters where the Member State has exclusive
competence, the European Commission (EC) is empowered to adopt such measures
by means of delegated acts. As was required, the UK was in the process of developing
Joint Recommendations for submission to the EC, Advisory Councils and stakeholders
in respect of the MPAs and SACs in Scottish offshore waters.

Scotland was required to follow this process in order to implement fisheries manage-
ment measures for conservation purposes in the Scottish offshore region. This process,
however, was not completed prior to the UK exiting the EU and, therefore, Scotland is
now progressing offshore fisheries management using domestic processes and powers.
Scottish Government, following advice from JNCC, has identified MPAs and SACs in
Scottish offshore waters that are considered to require fisheries management measures
to ensure that they achieve their site conservation objectives. In total, eight SACs and
13 Nature Conservation MPAs, have been identified as requiring fisheries management
measures. The location of the offshore MPAs that fisheries management measures are
proposed for is shown in Figure 1. The key protected features and fisheries manage-
ment measures that are proposed at these sites are set out in Table 1.

The development of the proposed management measures has been informed by advice
from JNCC on the sensitivity of the protected features at each site as well as on possi-
ble management options and associated risks. Under Option 1, several sites have zonal
measures, whereby only certain areas are subject to the proposed management
measures and not the entirety of the site. Option 2 extends any zonal measures to the
entirety of the site. Proposed measures under each option are outlined in Table 3 and
Table 4. Maps showing the zonal measures are included in Appendix B.

Details on the principles and process that have been followed to develop these
measures is provided as part of the suite of documents on and implementation of fisher-
ies management measures that has been published for public consultation.

The Marine and Coastal Access Act 2009 has been amended by the Fisheries Act 2020
to allow Scottish Ministers to make orders for the purpose of conserving marine flora,

40 European Commission (undated) Common fisheries policy (CFP) [online] (accessed 12/10/2022)

41 Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a
framework for community action in the field of marine environmental policy (Marine Strategy Framework
Directive) [online] (accessed 12/10/2022)
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fauna or habitats. This is the mechanism the Scottish Government intends to use to en-
act the required fisheries management within the offshore MPAs.

The remaining MPAs that are not included in this round of management proposals are
as follows:

Three SPAs for marine birds which are partially in the offshore region and are
being taken forward as part of the fisheries management measures that are be-
ing developed for inshore MPAs;

Hatton Bank SAC which is managed by North-east Atlantic Fisheries Commis-
sion (NEAFC) and is already considered to be well managed,;

Hatton Rockall Basin NCMPA which is located in NEAFC waters and falls out-
side the existing bottom fishing area footprint;

North-west Orkney NCMPA which is designated for sandeel and does not re-
quire fisheries management measures because the seabed in this area prevents
sandeel fishing from taking place; and

Turbot Bank MPA is also designated for sandeel, however proposed measures
were initially developed for the site which would prohibit targeted sandeel fishing
across the full area. However, in 2023, the Scottish Government consulted on a
closure to all fishing for sandeel in all Scottish waters. As a result of this consul-
tation The Sandeel (Prohibition Of Fishing) (Scotland) Order 2024 came into
force on 26 March 2024 ahead of the 2024 fishery season and applies to all ves-
sels (UK and EU) fishing within Scottish waters. Therefore no site specific man-
agement measures are proposed for this site.

Turbot Bank NCMPA will still feature within this assessment and the wider package of
consultation documents which were prepared before the sandeel fisheries closure. Re-
moving the site from the documents is not considered practical at this stage. This is be-
cause in addition to site specific assessments, overall assessments have been under-
taken for the impacts of implementing measures as a full package.
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Table 3 Offshore MPAs for which two management measures options are
proposed

Site name

Protected feature

Option 1

Option 2

Central Fladen
MPA

Burrowed Mud

Zonal exclusion of
demersal mobile
gears.

Demersal mobile
gears prohibited
throughout the site.

East of Gannet
and Montrose
Field MPA

Offshore deep-sea
muds

Ocean quahog ag-
gregations (includ-
ing sands and
gravels as their
supporting habitat)

Mechanised dredge
and beam trawling
prohibited
throughout site.

Zonal exclusion of
demersal trawls.

Demersal mobile
(excluding seines)
and demersal static
gears prohibited
throughout site.

Faroe-Shetland

Deep-sea sponge

Zonal exclusion of

Demersal mobile and

ment Plain MPA

(including sands
and gravels as
their supporting
habitat)

trawls and demersal
trawls (including pair
trawls/seines)
prohibited from the
whole site.

Zonal exclusion of
demersal seines.

Sﬁi&‘ge Belt aggregations demersal mobile and | demersal static gears
Offshore subtidal d:amrzrsal static Eirt(;hlblted throughout
sands and gravels 9 ' |
Ocean quahog
aggregations

Firth of Forth Ocean quahog Zonal exclusion of | Demersal mobile

I\B/I?Drjél\(s Complex | aggregations beam trawls, (excluding seines)
SeSCIe T dredges. throughout site.

Northeast Deep-sea sponge | Zonal exclusion of Demersal mobile and

Faroe-Shetland | aggregations demersal mobile and | demersal static gears

Channel MPA Offshore sands demersal static prohibited throughout
and gravels gears. site.

Deep-sea muds
Norwegian | Ocean quahog Mechanised Demersal mobile
Boundary Sedi- | aggregations dredges, beam gears prohibited

throughout site.

Pobie Bank
Reef SAC

Bedrock and stony
reef

Zonal exclusion of
demersal mobile
gears.

Demersal mobile
gears prohibited
throughout site.
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Site name

Protected feature

Option 1

Option 2

Barra Fan and
Hebrides Ter-
race Seamount
MPA

Seamount
communities

Offshore sands
and gravels/

Deep-sea muds

Demersal mobile
gears prohibited
throughout site.

Demersal static gear

prohibited from
seamount feature.

Demersal mobile
gears and demersal
static gears prohibited
throughout site.

East Rockall
Bank SAC

Stony, bedrock
and biogenic reef

Demersal mobile
gears prohibited
from zone covering
94% of site.
Demersal static
gears prohibited in
areas of known/pre-
dicted biogenic reef.

Demersal mobile and
demersal static gears
prohibited throughout
site.

Geikie Slide and

Burrowed mud

Zonal exclusion of

Demersal mobile

Hebridean (sea-pens and bur- | demersal mobile gears prohibited
Slope MPA rowing mega- gears. throughout site.
fauna)
Offshore subtidal
sands and gravels
Offshore deep-sea
muds
Northwest Stony and biogenic | Zonal exclusion of Demersal mobile and
Rockall Bank reef demersal mobile and | demersal static gears
SAC demersal static prohibited throughout
gears across 98% of | site.
the site.
Solan Bank Bedrock and stony | Mechanised dredges | Demersal mobile
Reef SAC reef and beam trawls

prohibited
throughout site.

Demersal trawls and
seines prohibited
within the site,
except September
and October where
demersal trawls and
seines are permitted
within designated
zone.

gears prohibited
throughout site.

Stanton Banks
SAC

Bedrock and stony
reef

Zonal exclusion of
demersal mobile
gears.

Demersal mobile
gears prohibited
throughout site.
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Site name Protected feature | Option 1 Option 2
West Shetland | Offshore subtidal | Dredges and beam | Demersal mobile
Shelf MPA sands and gravels | trawls prohibited gears prohibited
throughout site. throughout site.
Zonal exclusion of
demersal trawls and
seines.
Wyville-Thom- | Stony and bedrock | Zonal exclusion of | Demersal mobile and
son Ridge SAC | reef demersal mobile and | demersal static gears
demersal static prohibited throughout
gears. site.

Table 4 Offshore MPAs for which one management measure option is proposed

Site name

Protected
feature

Proposed measures

Anton Dohrn
Seamount SAC

Stony, bedrock
and biogenic reef

Demersal mobile gears and demersal static
gears prohibited throughout site.

Braemar
Pockmarks SAC

Submarine
structures made
by leaking gases

Demersal mobile and demersal static gears
prohibited throughout site.

Darwin Mounds
SAC

Stony, bedrock
and biogenic reef

Demersal mobile and demersal static gears
prohibited throughout site.

Scanner
Pockmark SAC

Submarine
structures made
by leaking gases

Demersal mobile gears and demersal static
gears prohibited throughout site.

Turbot Bank MPA

Sandeels

Targeted fishing for sandeel prohibited
throughout site.

West of Scotland
NCMPA

Burrowed mud

Deep-sea sponge
aggregations

Coral gardens

Cold-water coral
reefs

Offshore deep-
sea muds

Offshore subtidal
sands and
gravels

Seamount
communities

Demersal mobile and demersal static gears
prohibited throughout site.
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Policy context overview of proposals for offshore fisheries
management measures

The 2004 Regulations require that Responsible Authorities define the plan’s broader
policy context, particularly any relevant environmental protection objectives that will in-
fluence the plan’s development and implementation. This assessment has been con-
ducted in line with that requirement.

The immediate policy context for the proposed management measures is described in
Sections 2.1 to 2.4. Appendix A includes a detailed review of the broader policy context
in which the proposed management measures sit, beginning with a summary of rele-
vant marine policies and followed by an overview of policies relating to the SEA topics
that have been scoped into the assessment: Biodiversity, Flora and Fauna; Soil (as-
sessed under Biodiversity, Flora and Fauna); Water (assessed under Biodiversity, Flora
and Fauna); and Climatic Factors (assessed under Biodiversity, Flora and Fauna) 2
(Section 3.3).

The key legislative and policy context for implementing fisheries management
measures in NCMPAs and SACs is:
e Marine and Coastal Access Act 2009 (Offshore NCMPAS)

e Sea Fish (Conservation) Act 1967 (Inshore NCMPAs)
e Habitats Regulations 2017 (SACs)

e UK Marine Strategy

e National Marine Plan

e OSPAR Convention.

42 Although it is proposed that Soil, Water and Climatic Factors be scoped in under ‘Biodiversity, Flora
and Fauna’, relevant policies relating to each are presented under their own headings for clarity.
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Approach to the Assessment

Purpose of the assessment

The purpose of this SEA is to assess the potential for likely significant environmental ef-
fects associated with the enforcement of the proposed fisheries management measures
within the identified MPAs. This will allow corresponding mitigation measures to be
identified where necessary and highlight opportunities for enhancement in cases where
beneficial effects are likely.

Scope of the proposals to be assessed

The proposals include two options of draft management measures for each of the 21
sites that remove/avoid, reduce/limit, or make no changes to particular fishing practices.
Based on the previous SEA work that has been undertaken on proposed fisheries man-
agement measures, it is considered that the scope of potentially significant environmen-
tal effects associated with the proposed offshore management measures is largely lim-
ited to beneficial effects to the MPAs, spill-over benefits beyond the location of MPAs
and potential negative effects as a result of the displacement of fishing activities to ei-
ther other areas which do not have restrictions either within the MPAs or to areas out-
with the protected sites. In terms of displacement of activities, there may also be a po-
tential indirect intensification of other activities in MPAs that are not targeted by the pro-
posed management measures, namely an increase in the use of other fishing gear not
targeted by the proposed measures.

It is not considered within the scope of this SEA to review the scientific justification for
the management proposals which is provided in the JNCC management advice docu-
ments available on their website*3. Similarly, it is not within the scope of this SEA to
evaluate the management proposals’ effectiveness at conserving or recovering pro-
tected features. The MPAs will have their own reporting and monitoring requirements, in
line with the Marine and Coastal Access Act 2009 and the Habitats Regulations.

The potential economic and social impacts that may result from the implementation of
the proposals does not form part of the scope of this SEA. The Socio-Economic Impact
Assessment (SEIA) and overarching Sustainability Appraisal (SA), the latter of which
this SEA is a part, will address any potential economic and social impacts.

It is important to note that the SEIA includes an assessment of ecosystem services, and
this provides an assessment of similar impacts associated with the sites to the SEA, but
on a different basis. The SEIA is primarily assessing the importance of site manage-
ment impacts to Scotland. Therefore, both economic effects and ecosystem services
changes are considered in a national context (i.e. the scale of the Scottish fishing sec-
tor, the overall value to people in Scotland). The distribution of these impacts is also
considered (e.g. where socio-economic effects occur in remote rural areas).

43 JNCC (2022) About Marine Protected Areas [online] (accessed 12/10/2022)
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The SEA considers the significance of impacts within and outside the MPA in the con-
text of the protected site itself (i.e. for its own management and the integrity of its fea-
tures). Interactions with the wider marine ecosystem are also considered.

This difference is particularly notable for smaller sites: management measures may be
regarded as strongly beneficial to the site itself (in the SEA), but of lower value in a
wider context of ecosystem services value to Scotland.

Business and Regulatory Impact Assessments (BRIA) will be undertaken for the fisher-
ies management measures that are proposed based on the outcomes of the SEIA in or-
der to identify any socio-economic impacts that may result from the implementation of
the proposals. Potential economic and social effects of the proposed suite of Nature
Conservation MPAs in Scottish offshore and territorial waters on other sectors were as-
sessed in 2013 and informed a BRIA for each Nature Conservation MPA at that time*4.
A Habitats Regulations Appraisal (HRA) has been undertaken separately for SACs
where the management measures are not fully excluding activities that JNCC has ad-
vised should be removed or avoided. In addition, an Islands Communities Impact As-
sessment (ICIA) will be undertaken in accordance with guidance to assess and take
into account the impacts of the proposed management measures on island communi-
ties in Scotland*.

Scope of the assessment

An initial review of the environmental topics set out in Schedule 2 of the 2004 Act*® sug-
gests that potentially significant environmental effects as a result of the implementation
of the fisheries management measures would be focused on the SEA topics of Biodi-
versity, Flora and Fauna; Water; Soil; and Climatic factors. The Screening and Scoping
Report*” proposed that the SEA should consider all these topics under the overarching
topic of ‘Biodiversity, Flora and Fauna’ given their strong linkages. The rationale for
scoping in and out each of the SEA topics is provided in Table 5.

44 ABPmer (2013) The Scottish Marine Protected Area Project — Developing the Evidence Base for
Impact Assessments and the Sustainability Appraisal. Final Report to Marine Scotland. Report R.2097,
July 2013

45 Scottish Government (2020). Island Communities Impact Assessments: guidance and toolkit. [Online]
(accessed 16/11/2022)

46 The Environmental Assessment of Plans and Programmes Requlations 2004 (legislation.gov.uk)
(accessed 25/07/2024)

47 Marine Scotland (2022) SEA of Proposed Offshore MPA Fisheries Management Measures — Strategic
Environmental Assessment Screening and Scoping Report March 2022.
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Table 5

Proposed scoping in/out of SEA topics

SEA topic | In/out | Reasons for inclusion / exclusion

Biodiversity, | In The fisheries management proposals are considered to be
Flora and inherently beneficial to biodiversity within the context of the
Fauna offshore MPAs for which they were developed as they extend

additional protection to vulnerable marine species and habitat
features. However, as noted previously, it is not within the
scope of this SEA to assess the proposals’ effectiveness at
conserving or recovering protected features. There may also
be spill-over benefits to species and habitats outwith the
boundaries of the offshore MPAs. As such, the proposed
fisheries management measures may benefit not only the
species for which they are intended, but marine biodiversity
more generally.

It is recognised that the displacement of fishing activities from
the areas that are subject to the proposed management
measures to other areas that are not restricted could
adversely affect biodiversity, for example, by increasing
fishing intensity within existing fisheries. These impacts have
the potential to be significant and, as such, the SEA topic of
‘Biodiversity, Flora and Fauna’ has been scoped into the
assessment.

We propose that geodiversity be scoped into the assessment
under the SEA topic of ‘Biodiversity, Flora and Fauna’ as the
viability and health of both flora and fauna populations are
highly dependent upon the availability of good habitats, which
in turn is influenced by the condition of underlying
geodiversity features.

Although certain soil features are protected features in their
own right, it is felt that impacts on the SEA topic of ‘Soil’ are
intrinsically linked to the SEA topic of ‘Biodiversity, Flora and
Fauna’ as any improvements to or decline in the condition of
the seafloor will inevitably alter its suitability as a habitat. In
recognition of these cross-cutting impacts, it is proposed that
the ‘Soil’ topic be scoped in under the ‘Biodiversity, Flora and
Fauna’ topic (see below).

Biodiversity is a key consideration underlying the
environmental quality objectives of the Marine Strategy
Regulations. As such, it is proposed that impacts on the SEA
topics of ‘Soil’ and ‘Water’ as they relate to meeting these
Regulations are also scoped in under the ‘Biodiversity, Flora
and Fauna’ topic (see below).

The potential impacts of the proposals on the ecological
status of River Basin Management Plan (RBMP) water
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SEA topic | In/out | Reasons for inclusion / exclusion

bodies are proposed to be scoped out of on the basis that
water bodies are limited to inshore waters and are unlikely to
be significantly affected by the proposed measures for
offshore MPAs (see below).

In addition, it is proposed that the potential impacts of the
proposals on the capacity of the marine environment to
mitigate and adapt to climate change under the SEA topic of
‘Climatic Factors’ also receive consideration under the
‘Biodiversity, Flora and Fauna’ topic, as such impacts are
likely to include the potential for deep-sea marine flora to
serve as long term carbon stores (see below).

Population Out The SEA topic of ‘Population and Human Health’ is proposed
and Human to be scoped out of the assessment as the implementation of
Health the proposed management measures in offshore MPAs is
unlikely to lead to any significant environmental impacts on
this topic. The BRIA will address any potential socio-
economic impacts.

Soil*® In The proposals will contribute towards Scotland’s marine
waters achieve and maintain Good Environmental Status
(GES), as per Marine Strategy Regulations criteria (i.e. the
indicator relating to protecting and improving the condition of
the seafloor in order to support the health of the greater
marine environment). Given the close links between
geodiversity features and the condition of the overall
ecosystem, we propose to cover issues such as seafloor
condition under the ‘Biodiversity, Flora and Fauna’ topic.

Water In Scotland has a commitment under the Marine Strategy
Regulations to take measures aimed at achieving GES in its
marine environment. This involves satisfying several
qualitative descriptors relating to biodiversity. Given this link,
it is proposed that role of the proposed management
measures in working towards GES be covered under the
topic of ‘Biodiversity, Flora and Fauna’.

The proposed management measures will be located well
offshore of the waters covered by the RBMPs and, therefore,
the consideration of RBMP water bodies in achieving Good
Ecological Status is proposed to be scoped out of the
assessment.

Air Out Displacement of fisheries activities targeted by the proposed
management measures may result in longer journey
times/lengths and thus lead to increased greenhouse gas
(GHG) emissions. However, relative to current marine vessel
emissions within Scottish waters, these increases are not

48 Soil has been interpreted as marine sediments for the purposes of this assessment.
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SEA topic

In/out

Reasons for inclusion / exclusion

considered to be significant. The SEA topic ‘Air’ is, therefore,
proposed to be scoped out.

Climatic
Factors

Deep-sea habitats play a role in climate change regulation by
acting as long-term carbon stores*°. The proposals could
result in a potential change in marine carbon
sequestration/blue carbon processes and in turn climate
change mitigation and adaptation. The SEA topic ‘Climatic
Factors’ has, therefore, been scoped into the assessment.
Given the close link between marine carbon
sequestration/blue carbon and marine habitats, the potential
impact of the proposals on ‘Climatic Factors’ will be
addressed within the topic of ‘Biodiversity, Flora and Fauna’.
This will include, as far as possible, a consideration of
generic impacts on carbon stocks outwith the boundaries of
the areas covered by the offshore MPA management
proposals due to the displacement of certain activities that
result in the potential re-suspension of stored carbon in the
water where it can more easily break down.

Material
Assets

Out

No environmental impacts on the ‘Material Assets’ SEA topic
are likely to result from the proposed management measures.
This topic has, therefore, been scoped out of the
assessment. The socio-economic effects of the proposals on
other users of the marine environment, both adverse and
beneficial, will be assessed by the BRIA.

Cultural
Heritage

Out

The regulation of certain marine activities and forms of
development is implicit to the designation and subsequent
management of MPAs. In practice, this could mean that more
environmentally damaging activities move out of the MPAs or
else are never introduced, thereby indirectly benefiting any
submerged cultural heritage. However, this benefit is
contingent upon the MPA overlapping cultural heritage
resources, the true extent of which can be difficult to
determine as some of these features remain undiscovered,
particularly in the offshore marine area.

Further, conservation and cultural heritage objectives would
need to be compatible (e.g. some historic features may
require excavation in order to ensure their preservation,
which may be at odds with conservation interests). At this
time, the impacts of the management proposals for offshore
MPAs are not predicted to be significant and so it is proposed
that Cultural Heritage be scoped out of the assessment.

4% Thompson, K., Miler, K., Johnston, P., and Santillo D. (2017). Storage of carbon by marine ecosystems

and their contribution to climate change mitigation. Greenpeace Research Laboratories Technical Report

(Review) 03-2017. (accessed 12/10/2022).
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SEA topic | In/out | Reasons for inclusion / exclusion

Landscape/ | Out The displacement of activities as a result of the proposals is

Seascape unlikely to have an effect on the ‘Landscape/Seascape’ topic.
This SEA topic has, therefore, been scoped out of the
assessment.
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This approach to defining the scope of the assessment reflects the approach taken dur-
ing the previous and ongoing SEAs of the MPA network and MPA management
measures (see Section 3.6).

Reasonable alternative

In line with the 2004 Act, there is a requirement to consider a reasonable alternative
that fulfils the objective of the plan as part of the SEA. The reasonable alternative (Op-
tion 2) that has been identified as part of the development of the management pro-
posals to meet conservation objectives has been assessed. This reasonable alternative
represents an ‘alternative option’ whereby the proposed management measures under
Option 1 are extended across the entire site where this is not already the case (e.g.,
gears targeted by zoned management measures under Option 1 are excluded from the
entire area of the MPA for Option 2). In the context of the consultation, the reasonable
alternative is referred to as ‘Option 2’

Assessment methods
Assessment of potential effects

Based on the available data and strategic nature of SEAs, a high-level and qualitative
assessment of potential effects arising at each site from the two management measure
options has been undertaken.

The key potential environmental effects or impact pathways that are likely to arise from
the implementation of the proposed management measures are as follows:

¢ Potential benefits to habitats and species within the offshore MPAs;

e Potential spill-over benefits beyond site boundaries;

o Potential adverse effects resulting from the displacement of fishing activities
and the intensification of activities in areas where they already occur (this is
based on the outcomes of the displacement test applied in the SEIA); and

e Potential adverse effects of increased fishing effort from other gear types that
might not be targeted by the proposed management measures.

The assessment of potential benefits to habitats and species within the offshore MPAs
has considered how the pressures on protected features of these sites will reduce as a
result of both proposed management measures options taking account of feature sensi-
tivities. This has been informed by a desk-based review of the following information:

e Fishing activity data across different gear types held by Scottish Government.
This spatial data has been analysed to determine value of catches, volume
(weight) of landings, sum of time fishing and number of vessels fishing within
proposed management areas and protected sites. In addition, a displacement
test has been applied to this data to determine whether the fishing activity
can be displaced and if so at what level (within the remaining MPA that is not
managed, the surrounding ICES rectangle or the surrounding Clean and Safe
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Seas Evidence Group (CSSEG) region). The key outputs and limitations of
this data is discussed in detail in the SEIA;

e Spatio-temporal information on the existing environment within and around
the boundaries of the offshore MPAs (e.g., GeMS, EMODNET habitat map).
This baseline review is presented in Section 4; and

e The latest understanding of the sensitivity (tolerance/recoverability) of fea-
tures identified as part of the baseline review to changes in fishing pressures
has also been reviewed drawing on relevant JNCC management guidance,
advice documents and previous studies.

The assessment of potential for spill-over benefits beyond site boundaries has taken
account of the scale of change in fishing pressure as a result of both proposed manage-
ment measures options, the potential benefits to habitats and species and existing sci-
entific literature that has sought to quantify spill-over benefits from protected areas.

For the assessment of adverse environmental effects, the fishing spatial data described
above has provided an indication of the nature and scale of fishing activity that may be
displaced as a result of both proposed management measures options. The displace-
ment test that has been applied in the SEIA has informed the assessment of this poten-
tial environmental effect. The potential environmental effect on the locations to which
fishing effort might be displaced has been assessed taking account of the amount of ef-
fort that might be displaced relative to overall existing effort in the local offshore area,
as well as availability of suitable alternative fishing grounds and habitat types (where
these relate to a specific fishery e.g., burrowed muds - nephrops).

The proposed fisheries management measures apply only to Scottish offshore waters
beyond 12 nautical miles (nm) from the coast, or within non-territorial waters. Trans-
boundary effects on other EU Member States, for example as a result of the displace-
ment of fishing activity to areas outwith Scottish jurisdiction, could also occur. The as-
sessment has identified the nature and scale of displacement of fishing activity, and if
this has the potential to result in transboundary effects.

Assessment criteria

For the purposes of this assessment, the indicative criteria set out in Table 64 have
been used to help determine the type (beneficial, adverse or neutral) and magnitude
(none, negligible, very minor, minor, moderate or major) of potential immediate effects
that may result from both proposed management measures options. The potential for
future effects has also been identified where relevant. However, it has not been possi-
ble to predict the magnitude of these potential future effects based on available infor-
mation.

An overall (cumulative) assessment of the potential effects from both proposed man-
agement measures options has been undertaken. For this, the magnitude of the overall
(cumulative) effect was considered to be the highest magnitude of all potential benefi-
cial effects minus the magnitude of all potential adverse effects. For example, where the
proposed management measures are considered to result in potential moderate bene-
fits to habitats and species within the offshore MPA and minor spill-over benefits versus
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minor adverse displacement effects and negligible adverse effects from changes in
gear types, the magnitude of the overall (cumulative) effect is considered to be moder-
ate beneficial.

Table 6 Indicative criteria of potential effects
Type Magnitude | Indicative criteria
Adverse/ Major Large spatial scale (size/number);
Beneficial Major intensity of activity (level/magnitude);

Long-term (temporary/permanent); and/or
High sensitivity of features.

Adverse/ Moderate Medium spatial scale;
Beneficial Moderate intensity of activity;
Medium-term; and/or

Moderate sensitivity of features.

Adverse/ Minor Small spatial scale;
Beneficial Low intensity of activity;
Short-term; and/or

Low sensitivity of features.

Adverse/ Negligible There is likely to be a change, but the level will
Beneficial be indiscernible from baseline conditions.
Neutral None No change from baseline conditions.

SEA objectives

The potential implications of both proposed management measures options have also
been assessed against SEA objectives. The SEA objectives that have been applied in
this assessment are presented in Table 75. These have built on those used to inform
recent related marine assessments (see Section 3.6). Those objectives reflected the
scope of their respective assessments as well as environmental protection objectives
found across relevant legislation (discussed further in Section 4) and remain applicable
to the present assessment.

Table 7 Proposed SEA objectives

SEA Topics Proposed SEA Objective

Biodiversity, Flora and e To safeguard and enhance marine ecosystems,
Fauna including species, habitats, and their interactions;

e To maintain and protect the character and integrity of
the seabed,;

e To avoid the pollution of seabed strata and/or bottom
sediments;

e To avoid pollution of the marine water environment;
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SEA Topics Proposed SEA Objective

e To maintain or work towards achieving ‘Good
Environmental Status’ of the marine environment; and

e To preserve and enhance existing marine carbon
stocks and carbon sequestration potential.

Soil, Water or Climatic | See Biodiversity, Flora and Fauna (as relevant).
Factors

Building on previous assessments

This SEA builds upon the following SEAs of relevant marine conservation work under-
taken by the Scottish Government:

e The designation of Nature Conservation MPAs (assessed in 2013)%;

e Previous round of fisheries management measures for inshore MPAs which
were assessed in 2014°%"%2 and new round of measures which are due to be
assessed for remaining inshore MPAs where these are not already in place,
as well as PMFs identified as most at risk from bottom-contacting mobile fish-
ing gear outwith MPAs;

e The designation of an additional suite of marine SPAs (assessed in 2018) %3,

e The designation of four additional MPAs (assessed in 2019)%4; and

e The designation of a deep-sea marine reserve as an offshore MPA (assessed
in 2019).

The assessment methods applied in this SEA has been similar to that which under-
pinned the previous and ongoing assessments of fisheries management measures for
inshore MPAs and PMFs. This has helped ensure a consistent approach to the assess-
ment of the full suite of management measures is undertaken as part of the cumulative
effects assessment.

50 Scottish Government (2013) Planning Scotland’s Seas: 2013 — Possible Nature Conservation Marine
Protected Areas Consultation Overview — Strategic Environmental Assessment Report [online] (accessed
12/10/2022)

51 Scottish Government (2014) 2014 Consultation on the Management of Inshore Special Areas of
Conservation and Marine Protected Areas Overview [online] (accessed 12/10/2022)

52 Scottish Government (2014) MPA/SAC Consultation Environmental Assessment [online] (accessed
12/10/2022)

53 Scottish Government (2018) SEA of Marine Proposed Special Protection Areas Strategic
Environmental Assessment Environmental Report. (accessed 12/10/2022)

54 Marine Scotland (2019) Sustainability Appraisal of proposed Marine Protected Areas Sustainability
Appraisal [online] (accessed 12/10/2022)

55 Marine Scotland (2019) Proposed Deep Sea Marine Reserve Strategic Environmental Assessment
Environmental Report [online] (accessed 12/10/2022)
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Other relevant sources of information include the SEAs undertaken on the Sectoral Ma-
rine Plans for Offshore Renewable Energy in Scottish Waters®, the more recent Sec-
toral Marine Plan for Offshore Wind Energy®’, Management Proposals of Inshore Fish-
eries Groups®®, and the Seaweed Policy Statement®. In addition, the ongoing SEA that
is being undertaken for the Sectoral Marine Plan for Offshore Wind for Innovation pro-
jects and Targeted Oil and Gas Decarbonisation (INTOG) has also been considered.

56 Scottish Government (2013) Planning Scotland’s Seas: Draft Sectoral Marine Plans for Offshore
Renewable Energy in Scottish Waters — Strategic Environmental Assessment: Environmental Report and
Appendix A [online] (accessed 12/10/2022)

57 Scottish Government (2019) SEA of Sectoral Marine Plan for Offshore Wind Energy Strategic
Environmental Assessment Environmental Report [online] (accessed 12/10/2022)

58 Scottish Government (2014) Management Proposals of Inshore Fisheries Groups: Strategic
Environmental Assessment Post Adoption Statement [online] (accessed 12/10/2022)

59 Scottish Government (2016) Wild seaweed harvesting: strategic environmental assessment -
environmental report [online] (accessed 12/10/2022)
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Environmental Baseline

Introduction

This section of the Environmental Report describes the character of the environment
which may be affected by the offshore MPA fisheries management measures. The fo-
cus of this baseline information is, therefore, on Biodiversity, Flora and Fauna; Soil (ge-
odiversity); Water (the environmental status of the marine region under the UK Marine
Strategy Regulations); and Climatic Factors (carbon cycling, storage and sequestra-
tion), reflecting the scope of the assessment as described in Section 3.3.

Scotland’s offshore waters cover a sea area of 462,263km?2. The seas around Scotland
contain a wide variety of habitats and species. This diversity is due in part to the geo-
graphic position of Scotland, with influences from warm Gulf Stream waters in the west
and cooler waters from the Arctic in the north and east®°.

Biodiversity, flora and fauna

Scotland’s marine environment supports a diverse complex of different habitats, which
in turn support a wide range of marine plants and animals. Estimates suggest there are
around 6,500 species of animals and plants (excluding microbial flora and seabirds) in
Scotland’s seas®.

Scotland’s deep sea is characterised by soft sediments, steep submarine ridges (Rock-
all Bank) and seamounts (Rosemary Bank). The interaction between deep-ocean cur-
rents and these topographically distinct features provide ideal habitat for vulnerable and
slow growing species®.

Offshore marine habitats

The offshore marine habitats present within the study area can be generally
characterised as mud, sand and coarse sediment, with small areas of rock in the North
Sea, to the west of the Hebrides and in the north of Scotland. The seabed in the far
west and north of Scotland is mainly characterised by mud and fine clay, with coarser
sediments in shallower water and on banks and seamounts, and small areas of rock
and hard substrate®3.

The information presented in Figure 2 on predicted seabed habitats is provided by
National Marine Plan Interactive (NMPi) and European Marine Observation and Data
Network (EMODnet) Seabed Habitats. The layer is a predictive European Nature
Information System (EUNIS) seabed habitat map for the UK continental shelf, which

60 Scotland’s Environment (2014). Offshore Waters. [online] (accessed 12/10/2022)
61 Marine Scotland (2011) Scotland's Marine Atlas: Information for The National Marine Plan

62 Marine Scotland (2020) Case study: Deep sea vulnerable marine ecosystems. Marine Scotland
Assessment. [online] (accessed 13/10/2022)

63 UK Marine Monitoring and Assessment Strategy (UKMMAS) (2010) Charting Progress 2: An
assessment of the state of UK seas
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has been created using five pre-processed input datasets: substrate, biological zone,
energy, salinity and biogeographic region.

Offshore circalittoral mud, offshore circalittoral sand, upper bathyal sediment and
offshore circalittoral coarse sediment can be found in large patches throughout offshore
waters of Scotland.

To the far north of Scotland in the northern and deeper Norwegian basin area, the
substrates are dominated by muds and an area of mixed sediments. As the Channel
narrows toward the Wyville-Thomson Ridge the substrate changes with increasing
particle size to sandy muds and muddy sands, through sands to mixed and coarse
sediments. Sands and coarse sediments occur along the southern edge of the Faroe-
Shetland Channel.

To the far west of Scotland, the substrate type along the Hebridean Slope comprises a
mixture of mud, sandy muds and muddy sands with occasional coarser sediments on
the upper slope. A larger area of sand and coarse sediment exists toward the Darwin
Mounds and Wyville-Thomson Ridge. West of the Hebridean Slope the low energy and
deep-water environment of the Rockall Trough results in the vast majority of the area
being sandy-mud and muddy-sand habitat, with sands and coarser sediments being
located around the larger geological features such as seamounts and banks and within
the narrow channel between the George Bligh Bank and East Rockall Bank. North of
the George Bligh Bank, bands of mixed and coarse sediments are predicted to be
present.

Within Scottish waters, deep-sea habitats are found almost exclusively to the west and
north of Scotland and include cold-water coral reefs, aggregations of deep-sea
sponges, sea-pens, coral carbonate mounds, submarine canyons, sea mounts and
deep-sea sediments®5%. There is also some (> 2000 m water depth) abyssal plain
habitat within Scottish waters.

Benthic habitats in the deep-sea support a considerable biomass and are considered to
be the largest ecosystem on earth®. However, ecological information is sparse for
deep-sea habitats for all but a few species®’.

Deep-sea habitats, including Scotland’s seamounts, provide refuge, nursery and
feeding grounds for once commercially valuable species, such as orange roughy
(Hoplostethus atlanticus), which are now in decline due to over-fishing. Deep-sea
environments are also of conservation interest for species such as deep-sea skate
(Bathyraja richardsoni), which utilise seamounts to deposit eggs®®.

64 Scottish Government (2020). Offshore Wind Energy in Scottish Waters: Regional Locational Guidance
[online] (accessed 12/10/2022)

65 Marine Scotland (2020) Case study: Deep sea vulnerable marine ecosystems. Marine Scotland
Assessment. [online] (accessed 13/10/2022)

% T. J. Webb, E. Vanden Berghe, R. O'Dor. (2010) Biodiversity's big wet secret: The global distribution of
marine biological records reveals chronic under-exploration of the deep pelagic ocean, PLoS One [online]
(accessed 12/10/2022)

67K. J. Mengerink, C. L. Van Dover, J. Ardron, M. Baker, E. Escobar-Briones, K. Gjerde, L. A. Levin.
(2014) A call for deep-ocean stewardship, Science. [online] (accessed 12/10/2022)

68 Marine Scotland (2021). Deep Sea. Scotland’s Marine Assessment 2020 [online] (accessed
12/10/2022)

Fisheries Management Measures within Scottish Offshore Marine Protected Areas 42
SEA Environmental Report


https://www.gov.scot/publications/sectoral-marine-plan-regional-locational-guidance/documents/
https://www.gov.scot/publications/sectoral-marine-plan-regional-locational-guidance/documents/
https://marine.gov.scot/sma/assessment/case-study-deep-sea-vulnerable-marine-ecosystems
https://marine.gov.scot/sma/assessment/case-study-deep-sea-vulnerable-marine-ecosystems
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https://marine.gov.scot/sma/assessment/deep-sea

Collectively, carbonate mound communities, cold-water coral reefs, coral gardens,
deep-sea sponge aggregations and seamount communities that characterise Scotland’s
deep sea have been categorised as Vulnerable Marine Ecosystems (VMEs). These fea-
tures are considered under threat and subject to decline®®.

Mobile species

Scotland’s marine environment supports a wide range of mobile species with several
populations considered to be either of international or national importance. Several
mobile species within Scottish waters are already protected through designation or
classification of areas within Scottish waters or around Scottish coastlines, some of
which overlap with MPAs, as discussed below under ‘Protected habitats and species’.
Mobile species in Scottish waters include the following groups:

e Seals (grey and harbour seals);

e Cetaceans (277° species have been recorded in Scottish waters over the last
25 years; of these, 11 are regularly sighted);

e Birds (both breeding seabirds and overwintering waterbirds);
e Fish, including sharks, rays and skates; and
e FEuropean otter.

Otters will have little interaction with the offshore environment and are, therefore, not
described further.

69 Marine Scotland (2020) Case study: Deep sea vulnerable marine ecosystems. Marine Scotland
Assessment. [online] (accessed 13/10/2022)

70 NBN Atlas Scotland (2022) Search for dolphin [online] (accessed 12/10/2022)
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Figure 2 Seabed habitats in Scottish waters [Full key is provided below figure]
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Key for Figure 2.

Key

A3 Infralittoral rock and biogenicreef A5.33 Infralittoral mud

A3.1 Infralittoral rock and biogenic reef A5.330r A5.34 Infralittoral mud

A3.2 Infralittoral rock and biogenic reef A5.34 Infralittoral mud

A3.3 Infralittoral rock and biogenicreef A5.35 Circalittoral mud

Ad Circalittoral rock and biogenic reef A5.350r A5.36 Circalittoral mud

A4.1 Circalittoral rock and biogenic reef A5.36 Circalittoral mud

A4.12 Offshore circalittoral rock and biogenicreef [A5.37 Offshore circalittoral mud

A4.12 or A4.27 or A4.33 Offshore circalittoral rock and biogenicreef [A5.43 Infralittoral mixed sediment

A4.2 Circalittoral rock and biogenic reef A5.44 Circalittoral mixed sediment

A4.27 Offshore circalittoral rock and biogenicreef [A5.45 Offshore circalittoral mixed sediment
A4.3 Circalittoral rock and biogenic reef A6 Upper bathyal sediment

A4.33 Offshore circalittoral rock and biogenicreef [A6.11 Upper bathyal rock and biogenic reef
A5.13 Infralittoral coarse sediment A6.2 Upper bathyal sediment

A5.14 Circalittoral coarse sediment A6.3 Upper bathyal sediment

A5.15 Offshore circalittoral coarse sediment A6.4 Upper bathyal sediment

A5.23 0or A5.24 Infralittoral sand A6.40r A6.5 Upper bathyal sediment

A5.25 or A5.26 Circalittoral sand A6.5 Upper bathyal sediment

A5.27 Offshore circalittoral sand Na Not applicable (land)
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Marine Mammals (cetaceans and seals)

Marine mammals are widely distributed around Scotland. Species distributions are a
function of prey availability and habitat distribution. They occur all around Scotland, but
the greatest diversity can be found off the continental shelf waters to the north and
west’!. Eleven species of cetacean are regularly sighted around Scottish seas. These
comprise species with important resident populations, such as bottlenose dolphin,
alongside more migratory species passing through Scottish seas, such as sperm whale.
Key marine mammal species in Scottish seas include:

o Grey seal;

e Harbour seal;

e Harbour porpoise;

e Bottlenose dolphin;

¢ White-beaked dolphin;

e Fin whale;

e Minke whale;

e Short-beaked common dolphin;
¢ Atlantic white-sided dolphin;
¢ Risso’s dolphin;

e Long-finned pilot whale;

¢ Killer whale; and

e Sperm whale.

As cetaceans are highly mobile, it is not possible to assess changes in the dominant
species at a Scottish Marine Region scale and, therefore, changes in abundance are
reported at a smaller scale e.g. the European Continental Shelf’2.

Information regarding cetaceans in the deep-sea is limited, although some species pre-
sent in Scottish waters are known to dive to significant depths and could, therefore,
have some interaction with the seabed in the offshore environment. For example, it is
known that most migrating individuals of humpback whales remain in deep water off the
continental shelf®, with increasing records year on year’®. However, the current under-
standing of the interaction of cetaceans in offshore waters is limited.

Grey and harbour seals breed around the Scottish coast and forage in Scottish waters.
As seals are long-lived predators whose populations can be readily monitored when

™ Marine Scotland (2020) Cetaceans. Marine Scotland Assessment. [online] (accessed 13/10/2022)
2 Marine Scotland (2020) Cetaceans. Marine Scotland Assessment. [online] (accessed 13/10/2022)
3 Whaletrack. UiT (2018) In: The Arctic University of Norway [online] (accessed 12/10/2022)

7 O'Neil, Katie E. Cunningham, Emily G. Moore, Daniel M. (2019) Sudden seasonal occurrence of
humpback whales Megaptera novaeangliae in the Firth of Forth, Scotland and first confirmed movement
between high-latitude feeding grounds and United Kingdom waters- Marine Biodiversity Records- 12 - 1
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they are on land, this makes them useful indicators of the health of seas around Scot-
land”®.

Fish

There are a number of fish species present in the offshore waters of Scotland. The In-
ternational Bottom Trawl Survey identified 167 different species in the seas around
Scotland, including a range of non-commercial and commercial species (e.g. mackerel,
herring, haddock, monkfish, cod, hake, whiting and saithe)’®. JNCC has reviewed litera-
ture available on eleven species of fish regarded as potential features of designation in-
terest and present in the deep waters to the west and north of Scotland””.

Three species, the gulper shark, Atlantic halibut and orange roughy are very rarely en-
countered in surveys. The gulper shark is of uncertain status. This is the southern limit
of the Greenland halibut which probably only occurs in the Faroe-Shetland channel and
further north. Fisheries for porbeagle shark, spurdog, leafscale gulper shark and Portu-
guese dodfish are all prohibited. The round-nose grenadier, blue ling, anglerfish and
Greenland halibut are fished commercially within total allowable catch (TAC) limits. For
the roundnose grenadier, blue ling, anglerfish and orange roughy, deep-sea Scottish
offshore waters provide important areas for spawning and may be of critical importance
as a source of juveniles within the area and for surrounding seas. The offshore waters
of Scotland contain distinctive habitat for endangered species of deep-sea sharks, the
gulper sharks and Portuguese dogfish. Of the species included here, the gulper shark,
leafscale gulper shark, Portuguese dogfish and orange roughy are included in the
OSPAR list of threatened and declining species and habitats’®.

A number of fish, sharks, skates and rays have been recorded in Scottish waters’. Fish
which are known to use the offshore area and are also designated as PMFs include an-
glerfish, Atlantic halibut, Atlantic herring, black scabbardfish, blue ling, blue whiting,
cod, European hake, Greenland halibut, horse mackerel, ling, leafscale gulper shark,
Norway pout, orange roughy, porbeagle shark, Portuguese dogfish, round-nose grena-
dier, saithe, sandeel and whiting®.

Sharks and rays which are known to use the offshore marine area include the basking
shark, sandy ray, thresher shark and blackmouth catshark®'. The basking shark is a
PMF which migrates over large distances in both Scottish offshore and coastal waters
at depths from the surface to over 750m. They are particularly associated with tidal
fronts on the continental shelf and shelf edge where they feed on plankton. The sandy
ray is a PMF, which occurs at depths from 70 to 275m, and is typically found on sandy

5 Marine Scotland (2020) Seals. Marine Scotland Assessment. [online] (accessed 13/10/2022)
6 Marine Scotland (2020). Fish. Marine Scotland Assessment. [online] (accessed 14/10/2022)

7 Priede, 1.G. (2018) Deep sea Fishes Literature Review. JNCC Report No. 619. JNCC, Peterborough.
ISSN 0963-8091

78 OSPAR commission (2019) List of Threatened and / or Declining Species and Habitats [online]
(accessed 12/10/2022)

® Marine Scotland (2011) Scotland's Marine Atlas: Information for The National Marine Plan.
80 NatureScot (2022) Priority Marine Features in Scotland’s Seas [online] (accessed 07/10/2022)
81 ibid.
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or muddy sea beds to the north-west of Scotland. The thresher shark is typically found
40 to 75 miles offshore and is considered rare in Scottish waters. The blackmouth cat-
shark is found throughout Scottish waters but is more abundant in deeper offshore wa-
ters.

Rockall Bank is an example of an offshore area where fish species have been commer-
cially exploited, indicating a presence of monkfish, black scabbardfish, torsk, ling, ar-
gentines, blue ling, roundnose grenadier, orange roughy, deep-water sharks and Portu-
guese dogfish®.

Birds

Scottish offshore waters are important for marine birds, namely seabirds®. Seabirds re-
spond to a range of factors, such as changes in food availability, weather, predation
and pollution.

Scotland’s seabirds are of international importance, with 24 species regularly breeding
in Scotland. Of these, Scotland hosts 56% of the world’s breeding population of great
skua, 16% of the world’s Manx shearwater and 20% of the world’s northern gannet.
Within Europe, Scotland also has 12% of the continent’s northern fulmar, 11% of black-
legged kittiwake and 43% of Europe’s common guillemot. For many other species,
Scotland holds between 1 and 10% of the European breeding population®.

The highly pathogenic avian influenza (HPAI) virus H5N1 is circulating widely within
wild bird populations in Scotland®. The situation is rapidly evolving and there is concern
about the impact of HPAI on vulnerable bird species, including seabirds. The outbreak
has already resulted in significant declines in northern gannet and great skua®®.

Protected sites

The importance of Scotland’s marine ecosystems is reflected in the range of designa-
tions which protect them at the international and national levels. All designations are in-
cluded and incorporated into Scotland’s MPA network, covering approximately 37% of
Scottish seas®’. The current designations in Scottish inshore and offshore waters are:

e Special Areas of Conservation (SAC): These include both inshore and offshore
SAC and a number of different marine habitat types which occur in offshore wa-
ters (Annex | reef: stony, bedrock and biogenic reef; submarine structures made
by leaking gases; and submerged or partially submerged sea caves). Marine

82 Marine Scotland (2020) Deep Sea Fish. Marine Scotland Assessment. [online] (accessed 13/10/2022)
83 Scottish Government (2011) Scotland's Marine Atlas: Information for the National Marine Plan.
84 Marine Scotland (2020). Seabirds. Marine Scotland Assessment. [online] (accessed 13/10/2022)

85 Nature Scot (2022) Highly pathogenic avian influenza (bird flu) - Guidance for site managers. [online]
(accessed 12/10/2022)

86 ibid
87 Nature Scot (2020) NatureScot has today welcomed the designation of 12 Special Protection Areas
(SPAs) and four Marine Protected Areas (MPASs) in Scotland’s seas. [online] (accessed 12/10/2022)
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species that occur in offshore waters are also protected (bottlenose dolphin, har-
bour porpoise, grey seal, harbour seal, sea lamprey and Atlantic salmon);

e Special Protection Areas (SPAs): These protect and are of international im-
portance for a number of bird species (e.g., seabirds and some seaducks); and

e Nature Conservation MPAs (NCMPAs): These protect habitats and species, in-
cluding a range of offshore habitats and species (Annex | reef; burrowed mud;
cold-water coral reefs; coral gardens; deep-sea sponge aggregations; ocean
quahog aggregations; offshore deep-sea muds; offshore subtidal sands and
gravels; sandeels; and seamount communities).

Existing and proposed SACs
Existing and proposed SACs, SPAs and NCMPAs are shown in Figure 4.

There are 58 SACs with marine components in Scotland, 47 of which are in inshore wa-
ters®, nine are completely in offshore waters®®, and a further two sites which have parts
in both inshore and offshore waters.

Scotland currently has 56 marine SPAs with marine or coastal components, 53 of which
are wholly within Scottish inshore waters and three which overlap both inshore and off-
shore waters.

The Scottish Government has designated 36 NCMPAs, 13 of which are offshore®.
There is also a Demonstration and Research MPA around Fair Isle®’.

There are 65 SSSIs® with marine components in Scotland. These include land and the
foreshore generally only down to mean low water spring tide level.

There are also 51 Ramsar sites in Scotland designated as internationally important wet-
lands, covering a total area of about 326,719 hectares®?, of which 16 form part of the
MPA network®.

8 The inshore area extends from the coast to the limit of the territorial sea (i.e. 12 nautical miles (nm) off
the coast)

89 The offshore area extends from the limit of the territorial sea to the UK Continental Shelf Claim Limit
(i.e. 12-200nm off the coast).

% JNCC (2022) Nature Conservation Marine Protected Areas [online] (accessed 12/10/2022)
91 Nature Scot (2022). Fair Isle MPA [Online] (accessed 07/09/2022).
92 Nature Scot (2022). The MPA Network [online] (accessed 12/10/2022).

93 Scottish Government (2022) Ramsar sites contributing to the MPA Network [online] (accessed
12/10/2022)

% Nature Scot (2022). The MPA Network [online] (accessed 12/10/2022)
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The Habitats Regulations® as amended by the Conservation of Habitats and Species
(Amendment) (EU Exit) Regulations 2019%:°7 also affords protection to certain species
of plants and animals (European Protected Species). In the marine environment these
include cetaceans and otters.

Priority marine features

In July 2014, Scottish Ministers adopted a list of 81 PMFs. PMFs are species and habi-
tats which have been identified as being of conservation importance to Scotland®. Most
are a subset of species and habitats identified on national, UK or international lists. The
National Marine Plan includes a policy (GEN 9 Natural Heritage) for safeguarding PMFs
whereby ‘Development and use of the marine environment must not result in significant
impact on the national status of PMFs’®°.

The list of 81 PMFs comprises 26 broadscale habitats (e.g., burrowed mud), seven low
or limited mobility species (e.g., ocean quahog) and 48 mobile species, including fish
(e.g., blue ling) and marine mammals (e.g., minke whale).

Available PMF data relevant to the offshore waters of Scotland are presented in Figure
4 and Figure 5. The information has been collated in a computer database called GeMS
(Geodatabase for Marine Habitats and Species adjacent to Scotland) and has contrib-
uted to the Scottish MPA process'®.

% The Conservation of Habitats and Species Regulations 2017, the Conservation of Offshore Marine
Habitats and Species Regulations 2017, and the Offshore Petroleum Activities (Conservation of Habitats)
Regulations 2001 are collectively known as the Habitats Regulations

% The Conservation of Habitats and Species (Amendment) (EU Exit) Requlations 2019 [online]
(accessed 25/07/2024)

97 Scottish Government (2020). EU Exit: habitats regulations in Scotland [online] (accessed 12/10/2022)
% Nature Scot (2020). Priority marine features in Scotland's seas. [online] (accessed 12/10/2022)

% The Scottish Government, 2015. Scotland’s National Marine Plan. A single framework for managing
our seas. [online] (accessed 12/10/2022)

100 Scottish Government (2019) GeMS — Scottish Priority Marine Features (PMF). [online]. (accessed
12/10/2022).
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Figure 3 Nature conservation sites
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Figure 4 PMF habitats in offshore waters
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Figure 5 PMF species in offshore waters
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Trends and pressures

Within the marine environment there are a number of pressures on biodiversity, flora
and fauna. Scotland’s Marine Atlas presented an assessment of the condition of Scot-
land’s seas and a summary of significant pressures and the impacts of human activ-
ity'01. It was based on scientific evidence from available data and analysis, supported
by expert judgement and taking account of key data gaps'%2.

The Marine Atlas reviewed the condition of major seabed habitat types in Scottish wa-
ters. In terms of offshore habitats, there were few or no concerns about subtidal rock.

There were also some concerns about the effects of trawling on deep-sea habitat, alt-
hough such activity has since been banned at depths greater than 800 m. Vulnerable

marine ecosystems are also closed to bottom gear fishing at depths greater than

400 m.

There are a number of current and future pressures on marine biodiversity, flora and
fauna in the deep-sea, such as loss and/or damage of habitat and species, and climate
change. The Feature Activity Sensitivity Tool (FEAST) provides comprehensive infor-
mation on the relevant pressures associated with a range of marine activities and the
sensitivity of MPA protected features to these activities and pressures'®. The JNCC
has more recently compiled an activities-pressures matrix comprising 39 human use ac-
tivity categories and 34 human pressure types. The matrix provides a comprehensive
evidence base for understanding the relationships between these human activities and
pressures within the marine environment'%4,

Geodiversity

Seafloor geodiversity

Geodiversity is defined as the natural range (diversity) of geological features (rocks,
minerals and fossils), geomorphological features (landforms and processes) and soil
features that make up the landscape both on land and below water. The condition of
underlying geodiversity features such as sand banks and seabed influence the quality
of habitats which in turn affects the viability and health of both flora and fauna
populations.

There are six protected features of Scottish geodiversity that are protected by NCMPAs:
e Quaternary of Scotland;
e Submarine Mass Movement;
e Marine Geomorphology of the Scottish Deep Ocean Seabed;
e Seabed Fluid and Gas Seep;

101 Marine Scotland (2011) Scotland's Marine Atlas: Information for The National Marine Plan

192 Marine Scotland (2013) Marine Atlas Data Sources: General & Overall Assessment. (accessed
12/10/2022)

103 The Scottish Government (2013) FEAST — Feature Activity Sensitivity Tool. [online] (accessed
12/10/2022)

104 JNCC (2022) Marine Pressures-Activities Database (PAD) v1.5 2022. [online] (accessed 14/10/2022)

Fisheries Management Measures within Scottish Offshore Marine Protected Areas 54
SEA Environmental Report


https://www.gov.scot/publications/scotlands-marine-atlas-information-national-marine-plan/pages/1/
https://feature-activity-sensitivity-tool.scot/
https://hub.jncc.gov.uk/assets/97447f16-9f38-49ff-a3af-56d437fd1951

e Cenozoic Structures of the Atlantic Margin; and
e Marine Geomorphology of the Scottish Shelf Seabed.

Each feature is in turn comprised of a variety of components, such as continental slope
channels, iceberg ploughmark fields, moraines, slide deposits, sand wave fields, pock-

marks, seamounts, sand banks and mega-scale glacial lineation. Major physiographical
features of the Scottish marine environment are shown in Figure 6.

Data from the British Geological Society (BGS) indicates that Scottish waters have a
wide range of seabed habitats, ranging from scoured rock or coarse sediment to muddy
gravel or fine sand in some areas (Figure 7). A description of the key habitat types in
Scottish waters is provided in the section on ‘Offshore Marine Habitats’ above.

In general, marine sediments are sandy or gravelly and originate from deposits from the
Quaternary glaciation. Muddy sediments occur principally nearshore or, further off-
shore, in depressions on the sea floor, where currents may be relatively weak, particu-
larly to the east of Scotland. They also occur beyond the shelf break (200 m water
depth) to the west of Scotland. The concentration of calcareous material varies greatly
in seabed sediments, reflecting the amount of shell material in different areas, and can
locally be very high'%.

Throughout the west of Scotland and north-east of the Wyville-Thomson Ridge, topo-
graphic features influence the prevailing currents and consequently, the sediment types
present!06.107,108,109.110 '|n general, deep-sea, subsurface currents are weaker when
compared with surface flows but are intensified around topographic features such as
seamounts, the continental slope and the Rockall Bank''!,''2, In deeper areas, away
from large topographic features and with low or negligible currents, finer, muddy sedi-
ments are present’'3, The highly varied topography in the region of the Faroe-Shetland

195 Taken from Marine Scotland (2008) Scotland's Seas: Towards Understanding their State, Chapter 2
1% nall, M.E. & Sherwin, T.J. (2006). SEA7 Technical Report - Hydrography. SAMS Report No. 251,
76pp

197 Holmes, R., Fraser, J., Gunn, V., Henni, P., Jacobs, C., Shannon, P. & Unnithan, V. (2002). DTI
Strategic Environmental Assessment Area 7 (SEA7) Geological Metadata. British Geological Survey,
Commissioned Report CR/02/275, 123pp

1% Holmes, R., Cooper, R. & Jones, S. (2003). DTI Strategic Environmental Assessment Area 4 (SEA4):
Continental shelf seabed geology and processes. British Geological Survey Commercial Report
CR/03/081

199 Masson, D.G. (2003). Seafloor sediments and sedimentary processes on the outer continental shelf,
continental slope and basin floor. DTI SEA4 Report, 49pp [online] (accessed 12/10/2022)

10 Bett, B.J. (2012). Seafloor biotope analysis of the deep waters of the SEA4 region of Scotland’s seas.
JNCC Report No. 472, INCC, Peterborough, ISSN 0963-809 [online] (accessed 12/10/2022)

"1 Baxter, J.M., Boyd, I.L., Cox, M., Donald, A.E., Malcolm, S.J., Miles, H., Miller, B. & Moffat, C.F.
(Editors) (2011)

"2 Holmes, R., Fraser, J., Gunn, V., Henni, P., Jacobs, C., Shannon, P. & Unnithan, V. (2002). DTI
Strategic Environmental Assessment Area 7 (SEA7) Geological Metadata. British Geological Survey,
Commissioned Report CR/02/275, 123pp

3 Holmes, R., Cooper, R. & Jones, S. (2003). DTI Strategic Environmental Assessment Area 4 (SEA4):
Continental shelf seabed geology and processes. British Geological Survey Commercial Report
CR/03/081
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Channel results in complex current patterns, which in turn influence sediment distribu-
tion patterns. Within the Faroe-Shetland Channel, stronger currents are present as the
channel narrows toward the Wyville-Thomson Ridge; this results in coarser sediments
being located at greater depths compared with the deep-sea to the west of Scotland'“.
Low sediment deposition rates in the Faroe-Shetland Channel also play a role in deter-
mining which sediments are present''. Overall, there is a trend of increasing mud con-
tent from the southwest to the northeast within the Faroe-Shetland Channel. There are
higher percentages of sands and gravels around such features as the Rockall Bank, the
continental slope and around the Wyville Thomson Ridge.

Several geological sedimentary features exist in Scottish offshore waters. These fea-
tures may take the form of slide deposits, iceberg plough marks, sediment drifts, sedi-
ment wave fields, sand contourites and barchan sand wave fields''®, mud diapirs''” /
mounds and sediment plains. Within the Faroe-Shetland Channel, including the ap-
proach to the Wyville-Thomson Ridge, Bett (2012)"8 illustrates the distribution of the
known sedimentary physical features. Below 800 m these include contourite deposits,
barchan sand dunes, gravel / cobble deposits, landslide debris (mud blocks) and mud
diapirs and mud mounds.

Sediments along the Hebridean slope to the west of Scotland show a general decrease
in grain size with increasing depth and are described as being thickest within the east-
ern Rockall Trough and along the Hebridean slope and thinnest in the western Rockall
Trough and on the Rockall Plateau''®. A survey to locate rocky reef features on the
Rockall Bank also recorded this gradation in sediment type, identifying mud habitats at
the base of the bank in ~1,100 — 1,600 m depth'?°. Along the continental slope, sedi-
ments change from sands at 700 m to silty mud and mud between 700 — 1,000 m depth
with gravel patches being rare and cobbles and boulders even rarer'?!. Sediments ex-
tending into the Rockall Trough are described as being mainly mud with some areas of
coarse sand and gravel'??,

14 Masson, D.G. (2003). Seafloor sediments and sedimentary processes on the outer continental shelf,
continental slope and basin floor. DTI SEA4 Report, 49pp [online] (accessed 12/10/2022)

15 Hughes, A.J., Narayanaswamy, B.E. & Bett, B.J. (2003). SEA 4: An overview of the benthic ecology of
the Faroe-Shetland Channel. 63pp [online] (accessed 12/10/2022)

16 Barchan sand dunes are crescent-shaped and can be found in high-energy areas. The ‘horns’ of the
crescent face down current. The dunes may be up to 120 m across and the slopes can support abundant
fauna such as sea-pens and anemones

"7 Mud diapirs are vertical intrusions of mud through fractures or zones of weakness of over-lying brittle
rock layers. The resulting structures can be mushroom-shaped, mound-like or elongated ‘dykes’
depending on the geological materials involved

118 Bett, B.J. (2012). Seafloor biotope analysis of the deep waters of the SEA4 region of Scotland’s seas.
JNCC Report No. 472, INCC, Peterborough, ISSN 0963-8091 [online] (accessed 12/10/2022)

19 Davies, A.J., Narayanaswamy, B.E., Hughes, D.J. & Roberts, J.M. (2006). An introduction to the
benthic ecology of the Rockall — Hatton Area (SEA 7). A Report for the Department of Trade and Industry
[online] (accessed 12/10/2022)

120 Howell, K.L., Davies J.S., Jacobs, C. & Narayanaswamy, B.E. (2009). Broadscale Survey of the
Habitats of Rockall Bank, and mapping of Annex | Reef Habitat. JNCC Report No. 422, JNCC,
Peterborough, ISSN 0963-8091 (accessed 12/10/2022)

21 Davies, A.J., Narayanaswamy, B.E., Hughes, D.J. & Roberts, J.M. (2006). An introduction to the
benthic ecology of the Rockall — Hatton Area (SEA 7). A Report for the Department of Trade and Industry
[online] (accessed 12/10/2022)

122 ibid
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Trends and pressures

Pressures on geodiversity features in Scottish seas arise from multiple activities, includ-
ing renewable energy development, seafloor exploration activities, oil and gas extrac-
tion, and seafloor mining and fishing'23.

123 SNH (2013) Assessing the sensitivity of geodiversity features in Scotland’s seas to pressures
associated with human activities. Report 590 [online] (accessed 12/10/2022)
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Figure 6 Extent of Scotland’s seas, showing bathymetry and locations of major physiographical features
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Figure 7 Seabed sediments
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Water (environmental status of marine region)

The mechanism in place for monitoring and managing the quality of Scottish offshore
waters is the UK Marine Strategy Regulations. The offshore MPAs overlap with the
North-East Atlantic Ocean marine region (Celtic Seas and Greater North Sea sub re-
gions) (Figure 8).

Achieving GES under the UK Marine Strategy involves satisfying several elements
(known as descriptors (D)), namely D1 biological biodiversity (cetaceans, seals, birds,
fish, pelagic habitats and benthic habitats); D2 non-indigenous species; D3 commer-
cially-exploited fish and shellfish; D4 food webs (cetaceans, seals, birds, fish and pe-
lagic habitats); eutrophication; sea-floor integrity (pelagic habitats and benthic habitats);
hydrographical conditions; contaminants; contaminants in fish and other seafood for hu-
man consumption; litter and introduction of energy, including underwater noise'?*,

Trends and pressures

The updated UK Marine Strategy Part 1 published in 2019 presents the progress that
has been made towards achieving GES in the North-East Atlantic Ocean marine region
since the first assessment was undertaken in 2012'?%, In summary, GES has been
achieved for eutrophication, changes in hydrographical conditions, contaminants, and
contaminants in seafood'?. GES has been partially achieved for cetaceans, seals, pe-
lagic habitats, food webs and input of anthropogenic sound. GES has not been
achieved for birds, fish, benthic habitats, non-indigenous species, commercial fish and
shellfish, and litter.

Since 2012 environmental status has declined for birds, and has remained stable for
cetaceans, pelagic habitats, benthic habitats, non-indigenous species, eutrophication,
changes in hydrological conditions, litter and input of anthropogenic sound'?’. Environ-
mental status has improved since 2012 for seals, fish, commercial fish and shellfish,
food webs, contaminants, and contaminants in seafood.

There is limited data on the condition of offshore and deep-sea habitats in Scottish
seas, and as such it is not possible to assess trends against relevant habitat and spe-
cies group indicators.

Potential pressures against the UK Marine Strategy applicable to the offshore MPAs in-
clude increases in fishing activity, increases in oil and gas activity (and associated
chemical discharges), increases in seabed extractive activities (i.e. seabed mining).

124 Defra (2019) Marine Strategy Part One: UK updated assessment and Good Environmental Status.
October 2019 [online] (accessed 12/10/2022)

125 UKMMAS (2022) Introduction to UK Marine Strategy [online] (accessed 12/10/2022)

126 UKMMAS (2022) Summary of progress towards Good Environmental Status [online] (accessed
12/10/2022)

127 UKMMAS (2022) Summary of progress towards Good Environmental Status [online] (accessed
12/10/2022)
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Figure 8 UK Marine Strategy region and subregions
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Climatic factors (specifically carbon cycling, storage and
sequestration)

The term ‘carbon cycle’ refers to the circulation of carbon in the environment. In the
context of this report, it focusses on the exchange of carbon between the ocean and the
atmosphere. The proportion of carbon incorporated into biomass is said to be ‘stored’;
thus, marine ecosystems such as kelp forests, maerl beds and marine sediments are
able to store carbon. The addition of solid carbon to these long-term stocks is referred
to as sequestration, and the conversion of atmospheric carbon dioxide to solid carbon
in living material is referred to as fixation. The stored carbon can be released, however,
through physical disturbance, bacterial decomposition of organic matter or respiratory
processes within the food chain.

A significant proportion of carbon sequestration occurs through fixation during oceanic
photosynthesis and the subsequent long-term storage of the produced organic material.
In addition to carbon being sequestered within the oceanic sediments, a significant por-
tion is stored within living marine organisms. These organisms include taxa that pos-
sess calcium carbonate skeletons and shells such as coral and molluscs, with other
carbon captured and stored in plant dominated habitats such as seagrass beds, kelp
forests and maerl.

Within the marine environment, habitats and processes capable of carbon fixation and
sequestration are defined as ‘blue carbon sinks’. Multiple habitats across Scottish seas
and coastal areas can be termed blue carbon sinks due to their fixation and sequestra-
tion ability. Their effectiveness as carbon sinks is highly dependent upon their long-term
capacity to store carbon. Habitats present in Scottish waters and classed as blue car-
bon sinks are'?:

o Kelp forests;

e Intertidal and sub-canopy macroalgae;
e Saltmarshes;

e Seagrass beds;

e Maerl beds;

e Horse mussel beds (Modiolus modiolus);
e Flame shell beds (Limaria hians);

e Lophelia pertusa reef;

e Tubeworm (Serpula vermicularis) reef;
e Blue mussel beds (Mytilus edulis),

e Brittlestar beds;

e Sediment; and

e Phytoplankton.

128 Burrows, M.T., Hughes, D.J., Austin, W.E.N., Smeaton, C., Hicks, N., Howe, J.A., Allen, C., Taylor, P.
& Vare, L.L. 2017. Assessment of Blue Carbon Resources in Scotland’s Inshore Marine Protected Area
Network. Scottish Natural Heritage Commissioned Report No. 957
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The largest contribution to carbon fixation and sequestration in Scottish waters comes
from phytoplankton, via photosynthesis and subsequent deposition of the produced or-
ganic matter in seabed sediments. This may occur either directly through the export of
phytoplankton or indirectly through the consumption of phytoplankton by other organ-
isms and subsequent export of this organic matter through the food chain'?°.

Carbon stored in shallow shelf sediment tends to be ephemeral and constantly ex-
changed due to the dynamic nature of such habitats. Therefore, the potential for shal-
low shelf sediments to provide long term carbon storage is a function of sedimentation
rates and the degree of recycling of organic carbon. The rate of recycling of organic car-
bon is driven by the level of oxygen available for bacterial and chemical breakdown of
organic matter'®, which is primarily influenced by disturbance of seabed sediments and
the oxygen content of the seawater above the seabed.

Research to date on the function of the marine environment in carbon cycling, storage
and sequestration has primarily focussed on inshore habitats. Deeper offshore sedi-
ments which are the subject of this SEA are less mobile and dynamic and, therefore,
are expected to be able to store carbon to a greater extent, but the rate of uptake into
the sediment is likely to slower as sedimentation rates in deeper waters are reduced.

Trends and pressures

Shelf seas around the UK are predicted to be 1°C to 4°C warmer by the end of the 21st
century''. Warmer sea temperatures could result in a shift in distribution of certain hab-
itats and species and both biodiversity and benthic biomass in the deep oceans are pre-
dicted to decrease as a result of climate change'®?. This additional warmth will, eventu-

ally, also be circulated and lead to warmer conditions in the deep oceans, having poten-
tially similar impacts on biodiversity features to those seen in shallower waters.

An increase in atmospheric carbon dioxide will lead to a subsequent increase in dis-
solved CO- concentrations within the ocean, increasing ocean acidity. This has the po-
tential to hinder calcium carbonate producing organisms and, therefore, their ability to
sequester carbon in the long term.

Calcifying organisms such as pelagic gastropods, bivalves and corals may be particu-
larly affected33. For example cold-water corals found in deep waters, such as the Dar-
win Mounds to the north-east of Rockall, may also be particularly sensitive to decreases

129 Kroger S, Parker R, Cripps G & Williamson P (Eds.) 2018. Shelf Seas: The Engine of Productivity,
Policy Report on NERC-Defra Shelf Sea Biogeochemistry programme. Cefas, Lowestoft. DOI:
10.14465/2018.ssb18.pbd [online] (accessed 12/10/2022)

130 ibid
131 Tinker, J.P. and Howes, E.L. (2020) The impacts of climate change on temperature (air and sea),

relevant to the coastal and marine environment around the UK. MCCIP Science Review 2020, 1-32
[online] (accessed 12/10/2022)

132 Sweetman, A. K. et al 2017 Major impacts of climate change on deep-sea benthic ecosystems. Elem
Sci Anth, 5: 4

133 Marine Scotland 2020. Ocean acidification. Marine Scotland Assessment. (accessed 12/10/2022)
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in pH and concentration of carbonate ions. These coral colonies serve as shelter, feed-
ing and breeding habitats for a wide range of species including commercial fish'34.

In addition, following mortality of such organisms, there is increased potential for car-
bonate shells or skeletons to dissolve faster, in both shallow shelf seas and deeper eco-
systems, and, therefore, recycle greater amounts of carbon before they can be seques-
tered in seabed sediments. This pathway is particularly significant where the carbonate
pump forms a considerable portion of the carbon export to deep-sea sediments.

Climate change has also resulted in changes in the mean state of the North Atlantic Os-
cillation (NAO) which has led to alterations in water current strength and circulation in
the North Atlantic. This has resulted in negative impacts on the dispersal and settlement
of the cold-water coral larvae. Furthermore, models working under high emissions sce-
narios predict a decrease in seafloor habitat suitability for cold-water corals in the North
Atlantic, with a large percentage of features predicted to be exposed to increasingly
acidic waters'3°.

The increased frequency of severe storm events that will result from climate change
has the potential to affect the carbon storage and sequestration capacity of inshore ma-
rine habitats as a result of the wave scour damage and subsequent resuspension. Con-
versely, storm events in offshore waters are unlikely to influence deep sea habitats due
to the greater water depths.

Several methods of fishing, deep-sea mining and oil and gas activities physically disturb
the seafloor. As previously stated, any physical damage caused to a habitat has the po-
tential to disturb, remove or release any carbon held within that store. However, it may
also increase other nutrient levels, which could in turn increase the levels of primary
production. The level of impact will depend on the specific area affected. For example,
the trawling of ephemeral, gravelly areas will release negligible amounts of carbon, but
a trawl across deep-sea carbon rich sediments may have greater impacts. In general,
direct pressure from fishing activity has the potential to affect how Scotland’s marine
environments regulate atmospheric carbon levels.

134 ibid
135 Marine Climate Change Impacts Partnership (2020). Marine Climate Change Impacts Report Card
2020. [online] (accessed 13/10/2022)
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Protected features

Bedrock and stony reef

Pressure/ activity/ impact
pathway

Option 1

Option 2

Demersal mobile gears prohibited from zones across most of the site

Demersal mobile gears prohibited throughout site

SEA Objective 6 - To preserve
and enhance existing marine
carbon stocks and carbon
sequestration potential

The implementation of the proposed management measures for this site are
expected to result in an immediate negligible contribution to SEA Objective 6
by reducing the disturbance of seabed sediments and potentially supporting
the long term storage of carbon locked within these sediments within this
site, through the exclusion of a low volume of demersal fishing activity across
the proposed management areas. The potential displacement of fishing
activity to new unfished areas may release stored carbon. The more likely
displacement of fishing activity to nearby areas that are already fished is
unlikely to release additional significant stores of carbon as these areas are
already subject to these pressures. There will also be a beneficial
contribution to this SEA objective in the future by providing enhanced
protection to the environment from future demersal mobile fishing activities
within the proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate negligible contribution to SEA Objective 6 by reducing the
disturbance of seabed sediments and potentially supporting the long term
storage of carbon locked within these sediments within this site, through the
exclusion of a low volume of demersal fishing activity across the protected
site. The potential displacement of fishing activity to new unfished areas may
release stored carbon. The more likely displacement of fishing activity to
nearby areas that are already fished is unlikely to release additional
significant stores of carbon as these areas are already subject to these
pressures. There will also be a beneficial contribution to this SEA objective in
the future by providing enhanced protection to the environment from future
demersal mobile fishing activities within the protected site.
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Table C19 West of Scotland MPA

Protected features

Burrowed mud, deep-sea sponge aggregations, coral gardens, cold-water coral reefs, offshore deep-sea muds, offshore sands and gravels, seamount communities, seamount, blue ling, leafscale
gulper shark, gulper shark, orange roughy, Portuguese dogfish, round-nose grenadier, geological and geomorphological features

Pressure/ activity/ impact pathway

Option 1

Option 2

Demersal mobile and demersal static gears prohibited throughout
site

Demersal mobile and demersal static gears prohibited throughout
site

Potential benefits to habitats and species
within the site

The fishing activities that are targeted by the proposed management
measures comprise demersal mobile and demersal static gear types. This
is based on the sensitivity of the biological communities associated with
the protected features to damage or death by abrasion as a result of direct
physical contact. The species associated with seamount communities tend
to be composed of erect and fragile species that are sensitive to physical
disturbance, particularly deep-sea stony corals, gorgonians and black
corals, sea anemones, hydroids and sponges (Clark and Tittensor,
2010828; Clark et al., 201082°). Trawling can cause mortality to species by
disturbance on the seabed or by bringing them to the surface resulting in a
reduction in abundance (Kaiser and Spencer, 1996%°; Jennings and
Kaiser, 1998%; ICES, 2010). Recovery from such damage is estimated to
be measured in decades, depending on the environmental conditions
(Clark and Tittensor, 20108%;ICES, 2010833). Mobile bottom contact gears
reduce the long-term natural distribution of cold-water coral reef, as well as
impacting the structure and function of the habitat and the long term
survival of its associated species. The passage of towed fishing gear may
increase mortality of the coral by crushing, burying or wounding corals,
increasing susceptibility to infection and epifaunal recruitment that may
eventually smother corals (Fossa et al., 20028%*). Studies on deep-sea
sponge aggregations have found that trawling damages, displaces and
removes sponges through direct physical impact, as well as from disturbed
sediment resettling and causing smothering beyond the path of the trawl
itself (ICES, 20078%; ICES, 20108%; OSPAR, 2010a%"). Deep-sea
sponges have some capacity for recovery from mild damage, but
significant disturbance, damage or smothering may result in sponges

There is no difference between the proposed management measures
under Option 1 and Option 2.

828 Clark, M.R., Tittensor, D.P., 2010. An index to assess the risk to stony corals from bottom trawling on seamounts. Mar. Ecol. 31, 200-211.

829 Clark, M.R., Rowden, A.A., Schlacher, T., Williams, A., Consalvey, M., Stocks, K.I., Rogers, A.D., O’'Hara, T.D., White, M., Shank, T.M., Hall-Spencer, J.M., 2010. The Ecology of Seamounts: Structure, Function, and Human Impacts.
Annu. Rev. Mar. Sci. 2, 253-278. https://doi.org/10.1146/annurev-marine-120308-081109

830 Kaiser, M.J. and Spencer, B.E., 1996. The effects of beam-trawl disturbance on infaunal communities in different habitats. Journal of Animal Ecology, pp.348-358
831 Jennings, S. and Kaiser, M.J., 1998. The effects of fishing on marine ecosystems. Advances in marine biology, 34, pp.201-352.

832 Clark, M.R., Tittensor, D.P., 2010. An index to assess the risk to stony corals from bottom trawling on seamounts. Mar. Ecol. 31, 200-211.
833 ICES, 2010. Report of the ICES Advisory Committee, 2010. ICES Advice, 2010. Books 1 -11. 1,928 pp.

834 Fossa, J.H., Mortensen, P.B., Furevik, D.M., 2002. The deep-water coral Lophelia pertusa in Norwegian waters: distribution and fishery impacts. Hydrobiologia, 471, 1-12.

835 |CES, 2007. Report of the Working Group on Deep-water Ecology (WGDEC). 26-28 February 2007, Chapter 7 Soft corals in the North Atlantic. ICES Advisory Committee on Ecosystems. ICES CM 2007/ACE: 01, 35-49.
836 |CES, 2010. Report of the ICES Advisory Committee, 2010. ICES Advice, 2010. Books 1 -11. 1,928 pp.

837 OSPAR, 2010a. Background Document for Deep-sea sponge aggregations. Publication number: 491/2010.
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Protected features

Burrowed mud, deep-sea sponge aggregations, coral gardens, cold-water coral reefs, offshore deep-sea muds, offshore sands and gravels, seamount communities, seamount, blue ling, leafscale
gulper shark, gulper shark, orange roughy, Portuguese dogfish, round-nose grenadier, geological and geomorphological features

Pressure/ activity/ impact pathway Option 1 Option 2
Demersal mobile and demersal static gears prohibited throughout Demersal mobile and demersal static gears prohibited throughout
site site

being unlikely to survive (ICES, 20078%; ICES, 2010%%). In lower energy
locations, such as muddy sands and sand in deep water (such as in the
West of Scotland MPA), sediments tend to be more stable and their
associated fauna less tolerant of disturbance (Hiddink et al., 200684°;
Kaiser et al., 2006%"). Stable gravels often support a ‘turf of fragile
species which are easily damaged by trawling and recover slowly (Collie et
al., 200584?; Foden et al., 2010843). Trawling and dredging tend to cause
increased mortality of fragile and long lived species and favour
opportunistic, disturbance-tolerant species (Eleftheriou and Robertson,
1992844; Bergman and van Santbrink, 2000%4%). Some particularly sensitive
species may disappear entirely (Bergman and van Santbrink, 2000846).
The net result is benthic communities modified to varying degrees relative
to the un-impacted state (Bergman and van Santbrink, 2000847; Kaiser et
al., 200684%). No studies providing evidence of the effects of static gears on
Scottish seamounts were found, however impacts occurring on analogous
vulnerable habitats and species, such as sponges and corals in Scottish
waters are applicable (Mufioz et al., 201084°). Impacts can arise from
hooks, lines, nets and ropes becoming entangled with corals and other
fragile species, including ‘plucking’ them from the seabed during hauling
(Mortensen et al., 2005; Mufioz et al., 20118%; OSPAR, 2010a8%"). While
the extent of damage caused by individual static gear fishing events is
likely to be lower than that for trawling and mobile gear types (Pham et al.,
20148%?), the effect of cumulative damage may be significant. The deep-

838 |CES, 2007. Report of the Working Group on Deep-water Ecology (WGDEC). 26-28 February 2007, Chapter 7 Soft corals in the North Atlantic. ICES Advisory Committee on Ecosystems. ICES CM 2007/ACE: 01, 35-49.
839 ICES, 2010. Report of the ICES Advisory Committee, 2010. ICES Advice, 2010. Books 1 -11. 1,928 pp.

840 ibid

841 Kaiser, M.J. and Spencer, B.E., 1996. The effects of beam-trawl disturbance on infaunal communities in different habitats. Journal of Animal Ecology, pp.348-358.

842 Collie, J.S., Hermsen, J.M., Valentine, P.C. & Almeida, F.P., 2005. Effects of fishing on gravel habitats: assessment and recovery of benthic megafauna on Georges Bank. American Fisheries Society Symposium. American Fisheries
Society. 325pp.

843 Foden, J., Rogers, S.I. & Jones, A.P., 2010. Recovery of UK seabed habitats from benthic fishing and aggregate extraction-towards a cumulative impact assessment. Marine Ecology Progress Series, 411, 259-270.

844 Eleftheriou, A. & Robertson, M. R., 1992. The effects of experimental scallop dredging on the fauna and physical environment of a shallow sandy community. Netherlands Journal of Sea research, 30, 289-299

845 Bergmann, M.J.N. & Van Santbrink, J.W., 2000. Fishing mortality and populations of megafauna in sandy sediments. In: Kaiser M.J. & de Groot S.J. (eds.) Effects of fishing on non-target species and habitats. Blackwell, Oxford.
846 ibid

847 ibid

848 Kaiser, M.J. and Spencer, B.E., 1996. The effects of beam-trawl disturbance on infaunal communities in different habitats. Journal of Animal Ecology, pp.348-358.

849 Mufioz, P.D., Murillo, F.J., Sayago-Gil, M., Serrano, A., Laporta, M., Otero, |. and Gomez, C., 2011. Effects of deep-sea bottom longlining on the Hatton Bank fish communities and benthic ecosystem, north-east Atlantic. Journal of the
Marine Biological Association of the United Kingdom, 91(4), pp.939-952.

850 Mufioz, R. D. & Sayago-Gil, M., 2011. An overview of cold-water coral protection on the high seas: The Hatton bank (NE Atlantic) — A case study. Marine Policy, 35, 615-622.
851 OSPAR, 2010a. Background Document for Deep-sea sponge aggregations. Publication number: 491/2010.
852 Pham, C. K., Diogo, H., Menezes, G., Porteiro, F., Braga-Henriques, A., Vandeperre, F., Morato, T. 2014. Deep-water longline fishing has reduced impact on Vulnerable Marine Ecosystems. Scientific Reports, 4, 6p.

Fisheries Management Measures within Scottish Offshore Marine Protected Areas 259
SEA Environmental Report



Protected features

Burrowed mud, deep-sea sponge aggregations, coral gardens, cold-water coral reefs, offshore deep-sea muds, offshore sands and gravels, seamount communities, seamount, blue ling, leafscale
gulper shark, gulper shark, orange roughy, Portuguese dogfish, round-nose grenadier, geological and geomorphological features

Pressure/ activity/ impact pathway

Option 1

Option 2

Demersal mobile and demersal static gears prohibited throughout
site

Demersal mobile and demersal static gears prohibited throughout
site

sea sponge aggregation feature is considered to be sensitive to static gear
activity, notably because sponges may become caught or entangled in
static gears and damaged on the seabed or brought to the surface. In
certain conditions, for example during retrieval, static gears may move
laterally across the seabed resulting in impacts (Sampaio et al., 2012853).;
Ewing and Kilpatrick, 20148%). Static bottom contact gears are likely to
reduce the long-term natural distribution of cold-water coral reef features,
as well as impacting the structure and function of the habitat and the long
term survival of its associated species.

VMS data from 2015 to 2019 indicate that the demersal fishing activity by
UK vessels within the protected site is undertaken using demersal
trawling, set nets and hooks and lines. The overall fishing intensity is
considered to be moderate to high taking account of the overall volume
(weight) of landings, indicative time fishing and number of fishing vessels
located within the protected site. Considering the value of catch and
number of fishing vessels within the protected site, the overall importance
of the fishing ground is deemed moderate to high. The intensity and
importance of demersal trawling fishing activity is moderate, whereas the
intensity and importance of set nets and hooks and lines fishing activity is
considered low. VMS data from 2015 to 2020 also suggest that there is a
high level of demersal fishing activity within the areas protected under the
proposed management measure by non-UK vessels, mainly from Norway,
Faroes and France. According to EMODnet data, the protected site
consists of Atlantic mid bathyal sand or muddy sand, Atlantic mid bathyal
mud, Atlantic mid bathyal sandy mud, Atlantic mid bathyal mixed
substrata, Atlantic mid bathyal coarse sediment, Atlantic mid bathyal
sandy mud or Atlantic mid bathyal mud, Atlantic mid bathyal seabed,
Atlantic lower bathyal sandy mud, Atlantic lower bathyal sandy mud or
Atlantic lower bathyal mud, Atlantic lower bathyal sand or muddy sand,
Atlantic upper bathyal mixed substrata, Atlantic lower bathyal rock or other
hard substrata, Atlantic lower bathyal mud, Atlantic lower bathyal coarse
sediment, Atlantic lower bathyal mixed substrata, Atlantic mid bathyal rock
or other hard substrata, Atlantic upper abyssal sandy mud, Atlantic upper
abyssal mud, Atlantic upper bathyal coarse sediment and communities of

853 Sampaio, ., Braga-Henriques, A., Pham, C., Ocana, O., De Matos, V., Morato, T., & Porteiro, F. M. 2012. Cold-water corals landed by bottom longline fisheries in the Azores (north-eastern Atlantic). Journal of the Marine Biological

Association of the United Kingdom, 92: 1547—1555.

854 Ewing, G. P., and Kilpatrick, R. 2014. Estimating the gear footprint of demersal trawl and longline fishing gears used in the Heard Island and McDonald Islands fisheries. In Demersal fishing interactions with marine benthos in the
Australian EEZ of the Southern Ocean: An assessment of the vulnerability of benthic habitats to impact by demersal gears Final Report FRDC Project 2006/042. Ed. by D. C. Welsford, G. P. Ewing, A. J. Constable, T. Hibberd, and R.
Kilpatrick. The Department of the Environment, Australian AntArctic Division and the Fisheries Research and Development Corporation, Hobart, Tasmania, Australia, 265 pp.
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Protected features

Burrowed mud, deep-sea sponge aggregations, coral gardens, cold-water coral reefs, offshore deep-sea muds, offshore sands and gravels, seamount communities, seamount, blue ling, leafscale
gulper shark, gulper shark, orange roughy, Portuguese dogfish, round-nose grenadier, geological and geomorphological features

Pressure/ activity/ impact pathway Option 1 Option 2
Demersal mobile and demersal static gears prohibited throughout Demersal mobile and demersal static gears prohibited throughout
site site

deep-sea corals, Atlantic lower bathyal mixed substrata and Atlantic mid
bathyal seabed habitat. GeMS habitat data indicate burrowed mud, cold-
water reefs, coral gardens, deep-sea sponge aggregations, offshore deep-
sea muds, offshore subtidal sands and gravels and seamount
communities within the protected area. GeMS species data suggest the
protected area supports populations blue ling, orange roughy and
sandeels. The site also supports other protected feature species including
leafscale gulper shark, gulper shark, Portuguese dogfish and round-nose
grenadier. The proposed management measure will benefit species and
habitats that are sensitive to the direct or indirect pressures from demersal
fishing activity.

The proposed removal of demersal mobile and static fishing is assessed
as having an immediate moderate benefit to the features of the MPA and
the wider community as the area that will be protected has a moderate to
high intensity of fishing activity but contains features and biological
communities associated with the features that have a high sensitivity.
There is also the potential for future benefits as any new fishers will be
restricted from setting up a fishery using the targeted gear types in future.

Potential spill-over benefits beyond site One of the benefits of restricting fishing effort in sensitive areas is the There is no difference between the proposed management measures
boundaries potential spill-over of species from protected areas into unprotected areas, | under Option 1 and Option 2.

which can lead to increased community complexity and species diversity
(Buxton et al., 20148% and Schratzberger et al., 20198%). Spill-over occurs
when there is a surplus of stock in the protected area and the carrying
capacity of that area is surpassed. As the protected area cannot support
all of the individuals present, a migration away from the more densely
populated area will occur and this movement may be outwith the area of
protection. This migration can result in a net increase in the number of
species outwith the protected area (Kerwath et al., 20138%). Furthermore
the increases in biomass of the formerly exploited species can lead to
increased production of their eggs and larvae within the protected area
(Schratzberger et al., 20198%8). There is, however, variation in the level of
effectiveness and scale of benefits that a fisheries closure can have and

855 Buxton CD, Hartmann K, Kearney R, Gardner C (2014) When is spill-over from marine reserves likely to benefit fisheries? PLOS ONE 9: e107032.

8% Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
857 Kerwath, S.E., Winker, H., Gotz, A. & Attwood, C.G., 2013, ‘Marine protected area improves yield without disadvantaging fishers’, Nature Communications 4(2347), 1-6. https://doi.org/10.1038/ncomms3347

858 Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
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Protected features

Burrowed mud, deep-sea sponge aggregations, coral gardens, cold-water coral reefs, offshore deep-sea muds, offshore sands and gravels, seamount communities, seamount, blue ling, leafscale
gulper shark, gulper shark, orange roughy, Portuguese dogfish, round-nose grenadier, geological and geomorphological features

Pressure/ activity/ impact pathway Option 1 Option 2
Demersal mobile and demersal static gears prohibited throughout Demersal mobile and demersal static gears prohibited throughout
site site

these are site dependent (Starr et al., 20158%; Hillborn, 20178°; Lenihan
et al., 20218¢"; and Pantzar et al., 2018%?2). The present conditions
encountered within a site (e.g. current stock level, species present, and
nursery and spawning areas for those species, level of fishing
activity/pressure prior to exclusion/restrictions being implemented) need to
be characterised in order to be able to undertake a detailed assessment of
the potential for spill-over benefits to occur.

Data indicate that the protected area is used as a spawning area for
mackerel and hake. Furthermore, the protected area may provide a
nursery area for whiting, spurdog, sandeel, mackerel, ling, herring,
European hake, common skate, cod, blue whiting and anglerfish (Coull et
al., 1998863)_In addition, landings data suggest molluscs and demersal
species are present within the protected area. The proposed management
measure will help support spawning and nursery fish, as well as
commercially targeted fish species, which in turn may increase the
opportunity for larval dispersal and a net increase in the number of these
fish species outwith the protected area.

On the basis of available evidence, taking account of the nature and scale
of current fishing and the size of the protected site, potential spill-over
benefits from the removal of demersal activity within the site are likely to
be minor beneficial.

Potential adverse environmental effects The existing intensity of fishing activity within the protected site is There is no difference between the proposed management measures
resulting from the displacement of fishing described above and, therefore, not repeated here . under Option 1 and Option 2.

and the likely intensification of activities in
areas where they already occur or

. . i Although a relatively high number of vessels (26 UK vessels, 13 Faroese,
potentially in new unfished areas

10 French, 6 German, 8 Irish, 5 Dutch, 28 Norwegian and an undisclosed
number of other non-UK vessels due to small numbers of less than 5
vessels) will be impacted by the proposed management measure, it is
considered that demersal mobile fishing activity can be displaced and
accommodated within the surrounding ICES rectangle and, therefore, the
distance needed to access already exploited fishing areas is small.

859 Starr RM, Wendt DE, Barnes CL, Marks Cl and others (2015) Variation in responses of fishes across multiple reserves within a network of marine protected areas in temperate waters. PLoS ONE 10: e0118502
860 Hillborn, R. (2017) Are MPAs effective? ICES Journal of Marine Science, Volume 75, Issue 2, P1160-1162

81| enihan, H.S., Gallagher, J.P., Peters, J.R., Stier, A.C., Hofmeister, J.K. and Reed, D.C., 2021. Evidence that spillover from Marine Protected Areas benefits the spiny lobster (Panulirus interruptus) fishery in southern California.
Scientific Reports, 11(1), pp.1-9.

862 pantzar, M., Russi, D., Hooper, T., and Haines, R. (2018). Study on the Economic Benefits of Marine Protected Areas. Report to the European Commission.
883 Coull K, Johnstone R, Rogers S (1998) Fisheries Sensitivity Maps in British Waters, 1st edn. UKOOA Ltd.
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Pressure/ activity/ impact pathway

Option 1

Option 2

Demersal mobile and demersal static gears prohibited throughout
site

Demersal mobile and demersal static gears prohibited throughout
site

However, existing low level of demersal static fishing activity will need to
travel further or use new grounds not previously fished, leading to higher
potential environmental impact.

There is potential for the fishing intensity at current grounds to increase or
for new grounds to be established as a direct result of the displacement.
The number of vessels and scale of existing fishing activity that will be
displaced will be moderate to high, but demersal mobile activity is likely to
be accommodated within nearby fishing grounds, whereas a low level of
demersal static activity is likely to be displaced to further grounds or to use
new areas that have not been fished. Overall, the environmental impact of
the displacement of fishing activities is considered to be minor adverse.

Potential environmental impact of
increased fishing effort from other gear
types that might not be targeted

The main fishing method that occurs within the protected area is demersal
trawling. The scale of this activity is moderate. There is also set nets and
hooks and lines at low levels. These activities will be targeted by the
proposed management measure. The only other fishing activity that
currently occurs within the protected site is midwater trawling at moderate
levels. However, it is considered unlikely that fisheries using demersal
mobile gears that are targeted by the proposed measure would alter their
gear type to one of the other methods as there would still be areas outside
the MPA and within the surrounding ICES rectangles, where they can fish
using their existing demersal mobile gears. It is possible that fisheries
using mobile static gears that are targeted by the proposed measure
would alter their gear type to one of the other methods as this fishing
activity cannot be displaced and accommodated within the surrounding
ICES rectangle or CSSEG region. However, the existing level of demersal
static fishing in the protected site is low.

There is potential for an increased fishing effort from other gear types to
occur within the proposed management area in future. For example, this
may include midwater trawls that take place within the protected area, as
well as pots and traps which currently take place near to but outside the
boundaries of the protected site. This could result in potential adverse
effects on targeted pelagic fish and demersal species. However, the
potential adverse impact on habitats and species from an increase in the
other gear types is considered to be less than the benefit that would result
from the prohibition of demersal fishing gear.

Overall, the proposed management measure is considered unlikely to
result in a significant increase in intensity of non-targeted fishing gears

There is no difference between the proposed management measures
under Option 1 and Option 2.
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Pressure/ activity/ impact pathway Option 1 Option 2
Demersal mobile and demersal static gears prohibited throughout Demersal mobile and demersal static gears prohibited throughout
site site

within the MPA, and therefore the impact on the environment is assessed
as minor adverse.
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gulper shark, gulper shark, orange roughy, Portuguese dogfish, round-nose grenadier, geological and geomorphological features

Pressure/ activity/ impact pathway

Option 1

Option 2

Demersal mobile and demersal static gears prohibited throughout
site

Demersal mobile and demersal static gears prohibited throughout
site

Overall (cumulative) assessment

Overall, when considering the balance between beneficial and adverse
effects, it is considered that there will be an immediate minor beneficial
effect on the environment following the implementation of the fisheries
management measure. The scale at which the pressures associated with
the demersal gear types targeted by the management measure occur is
moderate to high, and the prohibition of demersal mobile and static gear
from the entire site will protect and support the recovery of vulnerable
habitat and associated species within the MPA, and allow for potential
minor spill-over benefits. There is also the potential for future benefits as
the measures restrict new fishers utilising the area with the targeted gear
types. The overall negative impacts on the environment due to
displacement and the potential increased fishing effort from other gear
types are assessed as minor as the main method of fishing by demersal
mobile gear is likely to be accommodated within nearby fishing grounds.
Only a low level of demersal static activity is likely to be either displaced to
further grounds, to use new areas that have not been fished or result in the
alteration of gear type. The grounds to which the activity is displaced to
may also be less productive and thus require more effort per unit landed.
Despite this, the overall benefit of protection is likely to be slightly greater
than the negative impacts associated with displacement and other gear

types.

There is no difference between the proposed management measures
under Option 1 and Option 2.

Assessment against SEA objectives
(see Table 4 in main report)

SEA Objective 1 - To safeguard and
enhance marine ecosystems, including
species, habitats, and their interactions

The implementation of the proposed management measure for this site is
expected to result in an immediate minor beneficial contribution to SEA
Objective 1 through the direct exclusion of a moderate to high volume of
demersal fishing activity across the entire site. This will help protect and
improve the status of burrowed mud, deep-sea sponge aggregations, coral
gardens, cold-water coral reefs, offshore deep-sea muds, offshore sands
and gravels and seamount communities, all listed as OSPAR Threatened
and/or Declining habitats or species, which are found in the immediate
area of the protected site. There will also be a beneficial contribution to
this SEA obijective in the future by providing enhanced protection to the
environment from future demersal mobile and static fishing activities at this
site.

There is no difference between the proposed management measures
under Option 1 and Option 2.
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Pressure/ activity/ impact pathway

Option 1

Option 2

Demersal mobile and demersal static gears prohibited throughout
site

Demersal mobile and demersal static gears prohibited throughout
site

SEA Objective 2 - To maintain and
protect the character and integrity of
the seabed

The implementation of the proposed management measure for this site is
expected to result in an immediate minor beneficial contribution to the
achievement of SEA Objective 2 through the direct exclusion of a
moderate to high volume of demersal fishing activity across the entire site.
This will significantly reduce disturbance of the seabed, therefore
protecting the character and integrity site of the seabed. There will also be
a beneficial contribution to this SEA objective in the future by providing
enhanced protection to the environment from future demersal mobile and
static fishing activities at this site.

There is no difference between the proposed management measures
under Option 1 and Option 2.

SEA Objective 3 - To avoid the pollution
of seabed strata and/or bottom
sediments

The implementation of the proposed management measure for this site is
expected to result in an immediate negligible contribution to SEA Objective
3 through a reduction in the redistribution and settling of any contaminated
seabed sediments that are disturbed. It is, however, considered unlikely
that the seabed sediment in the protected site is significantly
contaminated, and therefore the contribution to SEA Objective 3 is
assessed as minor beneficial. There will also be a beneficial contribution to
this SEA objective in the future by providing enhanced protection to the
environment from future demersal mobile and static fishing activities at this
site.

There is no difference between the proposed management measures
under Option 1 and Option 2.

SEA Objective 4 - To avoid pollution of
the marine water environment

The implementation of the proposed management measure for this site is
expected to result in an immediate negligible contribution to SEA Objective
4 by reducing seabed disturbance and indirect water quality effects
associated with moderate to high fishing activity within the proposed
management area and displacing this activity to nearby areas that are
already fished, or to existing grounds located some distance away or new
grounds potentially being fished. There will also be a beneficial
contribution to this SEA objective in the future by providing enhanced
protection to the environment from future demersal mobile and static
fishing activities at this site.

There is no difference between the proposed management measures
under Option 1 and Option 2.

SEA Objective 5 - To maintain or work
towards achieving ‘Good Environmental
Status’ of water bodies

The implementation of the proposed management measure for this site is
expected to result in an immediate negligible contribution to SEA Objective
5, particularly in relation to Descriptors 1 (biological diversity) and 6 (sea-
floor integrity), by supporting the potential recovery of benthic communities
and the integrity of the seabed through the exclusion of a moderate to high
volume of demersal fishing activity across the entire site and displacing
this activity to nearby areas that are already fished, or to existing grounds
located some distance away or new grounds potentially being fished.
There will also be a beneficial contribution to this SEA objective in the
future by providing enhanced protection to the environment from future
demersal mobile and static fishing activities at this site.

There is no difference between the proposed management measures
under Option 1 and Option 2.
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Protected features

Burrowed mud, deep-sea sponge aggregations, coral gardens, cold-water coral reefs, offshore deep-sea muds, offshore sands and gravels, seamount communities, seamount, blue ling, leafscale
gulper shark, gulper shark, orange roughy, Portuguese dogfish, round-nose grenadier, geological and geomorphological features

Pressure/ activity/ impact pathway

Option 1

Option 2

Demersal mobile and demersal static gears prohibited throughout
site

Demersal mobile and demersal static gears prohibited throughout
site

SEA Objective 6 - To preserve and
enhance existing marine carbon stocks
and carbon sequestration potential

The implementation of the proposed management measure for this site is
expected to result in an immediate negligible contribution to SEA Objective
6 by reducing the disturbance of seabed sediments and potentially
supporting the long term storage of carbon locked within these sediments
within this site, through the exclusion of a moderate to high volume of
demersal fishing activity across the entire site and displacing this activity to
nearby areas that are already fished, or to existing grounds located some
distance away or new grounds potentially being fished. There will also be
a beneficial contribution to this SEA objective in the future by providing
enhanced protection to the environment from future demersal mobile and
static fishing activities at this site.

There is no difference between the proposed management measures
under Option 1 and Option 2.
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Table C20 West Shetland Shelf MPA

Protected features

Offshore subtidal sands and gravels

Pressure/ activity/ impact
pathway

Option 1

Option 2

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited in zones in the site

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited throughout site

Potential benefits to habitats and
species within the site

The fishing activities that are targeted by the proposed management
measures comprise dredges, trawling and demersal mobile gear types. This is
based on the sensitivity of the biological communities associated with the
protected feature to damage or death by abrasion as a result of direct physical
contact. In lower energy locations, such as muddy sands and sand in deep
water, sediments tend to be more stable and their associated fauna less
tolerant of disturbance (Hiddink et al., 2006%%4; Kaiser et al., 2006%°). Stable
gravels often support a ‘turf’ of fragile species which are easily damaged by
trawling and recover slowly (Collie et al., 20058; Foden et al., 2010%%7).
Trawling and dredging tend to cause increased mortality of fragile and long
lived species and favour opportunistic, disturbance-tolerant species
(Eleftheriou and Robertson, 199288; Bergman and van Santbrink, 200086°).
Some particularly sensitive species may disappear entirely (Bergman and van
Santbrink, 2000%7°). As with demersal trawls and dredges, demersal seines
may impact the structure and function of sedimentary habitats and the long-
term survival of their associated species. There are currently no direct studies
on the physical impacts of demersal seines. Modelling studies suggest that
demersal seines have a large overall footprint (i.e. the surface area covered

The fishing activities that are targeted by the proposed management
measures comprise dredges, trawling and demersal mobile gear types
mobile gear types. This is based on the sensitivity of the biological
communities associated with the protected feature to damage or death by
abrasion as a result of direct physical contact. In lower energy locations,
such as muddy sands and sand in deep water, sediments tend to be more
stable and their associated fauna less tolerant of disturbance (Hiddink et al.,
2006%75; Kaiser et al., 2006%76). Stable gravels often support a ‘turf of fragile
species which are easily damaged by trawling and recover slowly (Collie et
al., 2005%77; Foden et al., 2010878). Trawling and dredging tend to cause
increased mortality of fragile and long lived species and favour
opportunistic, disturbance-tolerant species (Eleftheriou and Robertson,
199287%; Bergman and van Santbrink, 2000%°). Some particularly sensitive
species may disappear entirely (Bergman and van Santbrink, 2000%"). As
with demersal trawls and dredges, demersal seines may impact the
structure and function of sedimentary habitats and the long-term survival of
their associated species. There are currently no direct studies on the
physical impacts of demersal seines. Modelling studies suggest that
demersal seines have a large overall footprint (i.e. the surface area covered

84 ibid

865 Kaiser, M.J. and Spencer, B.E., 1996. The effects of beam-trawl disturbance on infaunal communities in different habitats. Journal of Animal Ecology, pp.348-358.
86 Collie, J.S., Hermsen, J.M., Valentine, P.C. & Almeida, F.P., 2005. Effects of fishing on gravel habitats: assessment and recovery of benthic megafauna on Georges Bank. American Fisheries Society Symposium. American Fisheries

Society. 325pp.

867 Foden, J., Rogers, S.I. & Jones, A.P., 2010. Recovery of UK seabed habitats from benthic fishing and aggregate extraction-towards a cumulative impact assessment. Marine Ecology Progress Series, 411, 259-270.
868 Eleftheriou, A. & Robertson, M. R., 1992. The effects of experimental scallop dredging on the fauna and physical environment of a shallow sandy community. Netherlands Journal of Sea research, 30, 289-299
869 Bergmann, M.J.N. & Van Santbrink, J.W., 2000. Fishing mortality and populations of megafauna in sandy sediments. In: Kaiser M.J. & de Groot S.J. (eds.) Effects of fishing on non-target species and habitats. Blackwell, Oxford.
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873 ibid

876 Kaiser, M.J. and Spencer, B.E., 1996. The effects of beam-trawl disturbance on infaunal communities in different habitats. Journal of Animal Ecology, pp.348-358.
877 Collie, J.S., Hermsen, J.M., Valentine, P.C. & Almeida, F.P., 2005. Effects of fishing on gravel habitats: assessment and recovery of benthic megafauna on Georges Bank. American Fisheries Society Symposium. American Fisheries

Society. 325pp.

878 Foden, J., Rogers, S.I. & Jones, A.P., 2010. Recovery of UK seabed habitats from benthic fishing and aggregate extraction-towards a cumulative impact assessment. Marine Ecology Progress Series, 411, 259-270.
879 Eleftheriou, A. & Robertson, M. R., 1992. The effects of experimental scallop dredging on the fauna and physical environment of a shallow sandy community. Netherlands Journal of Sea research, 30, 289-299
880 Bergmann, M.J.N. & Van Santbrink, J.W., 2000. Fishing mortality and populations of megafauna in sandy sediments. In: Kaiser M.J. & de Groot S.J. (eds.) Effects of fishing on non-target species and habitats. Blackwell, Oxford.
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Protected features

Offshore subtidal sands and gravels

Pressure/ activity/ impact
pathway

Option 1

Option 2

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited in zones in the site

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited throughout site

during one hour fishing) (Eigaard et al. 2016%""). Hiddink et al. (2017%72)
suggest that depletion of biota is highly correlated with seabed penetration
depth by trawls. Seines lack the heavy gear components (e.g. otter doors,
trawl shoes) of other mobile gears (Suuronen et al. 2012873) and therefore,
despite the relatively large footprint, impacts associated with penetration into
the sediment are likely to be lower. Eigaard et al. (2016874) modelled surface
(<2cm) and subsurface (>2cm) impacts and found that demersal seines have
some of the smallest proportions of subsurface impact.

VMS data from 2015 to 2019 indicate that the demersal fishing activity by UK
vessels within the proposed management areas is undertaken using demersal
trawls and demersal seines. The overall fishing intensity is considered to be
moderate to high taking account of the overall volume (weight) of landings,
indicative time fishing and number of fishing vessels located within the
proposed management areas. Demersal trawl activity within the proposed
management area is considered high, and demersal seine fishing activity is
considered to be very low. Considering the value of catch and number of
fishing vessels within the proposed management areas, the overall
importance of the fishing ground is deemed moderate to high. VMS data from
2015 to 2020 also suggest that there is a low level of fishing activity using the
targeted gears within the areas protected under the proposed management
measures by non-UK vessels. According to EMODnet data, the proposed
management areas within the protected site consist of faunal communities on
deep low energy circalittoral rock, faunal communities on deep moderate
energy circalittoral rock, deep circalittoral sediment, deep circalittoral sand and
deep circalittoral coarse sediment habitat. GeMS habitat data indicate

during one hour fishing) (Eigaard et al. 20168%2). Hiddink et al. (2017883)
suggest that depletion of biota is highly correlated with seabed penetration
depth by trawls. Seines lack the heavy gear components (e.g. otter doors,
trawl shoes) of other mobile gears (Suuronen et al. 20128%4) and therefore,
despite the relatively large footprint, impacts associated with penetration
into the sediment are likely to be lower. Eigaard et al. (2016%%) modelled
surface (<2cm) and subsurface (>2cm) impacts and found that demersal
seines have some of the smallest proportions of subsurface impact.

VMS data from 2015 to 2019 indicate that the demersal fishing activity by
UK vessels within the protected site is undertaken using demersal trawls
and demersal seines. The overall fishing intensity is considered to be high
taking account of the overall volume (weight) of landings, indicative time
fishing and number of fishing vessels located within the protected site.
Demersal trawl activity within the protected site is considered high, and
demersal seine fishing activity is considered to be very low. Considering the
value of catch and number of fishing vessels within the protected site, the
overall importance of the fishing ground is deemed high. VMS data from
2015 to 2020 also suggest that there is a low level of fishing activity using
the targeted gears within the protected site by non-UK vessels. According to
EMODnet data, the protected site consists of faunal communities on deep
low energy circalittoral rock, faunal communities on deep moderate energy
circalittoral rock, deep circalittoral sediment, deep circalittoral sand and
deep circalittoral coarse sediment habitat. GeMS habitat data indicate
Northern sea fan and sponge communities, and offshore subtidal sands and
gravels within protected site. GeMS species data suggest the protected

871 Eigaard, O.R., Bastardie, F., Breen, M., Dinesen, G.E., Hintzen, N.T., Laffargue, P., Mortensen, L.O., Nielsen, J.R., Nillsson, H.C., O'Neill, F.G., Polet, H., Reid, D.G., Sala, A., Skold, M., Sorensen, T.K,. Tully, O., Zengin, M.,
Rijnsdorp, A.D. 2016. Estimating seabed pressure from demersal trawls, seines, and dredges based on gear design and dimensions. ICES Journal of Marine Science, 73, Supplement 1,1, 27-43.

872 Hiddink, J.G., Jennings, S., Sciberras, M., Szostek, C.L,. Hughes, K.M., Ellis, N., Rijnsdrop, A.D., McConnaughey, R.A., Mazor, T., Hilborn, R., Collie, J.S., Pitcher, R., Amoroso., R.O., Parma, A.M., Suuronen, P., Kaiser, M.J. 2017.
Gsobal analysis of depletion and recovery of seabed biota after bottom trawling disturbance. Proceedings of the National Academy of Sciences of the United States of America, 114, 31, 8301-8306.

873 Suuronen, P., Chopin, F., Glass, C., Lekkeborg, S., Matsushita, Y., Queirolo, D. and Rihan, D., 2012. Low impact and fuel efficient fishing—Looking beyond the horizon. Fisheries research, 119, pp.135-146.

874 Eigaard, O.R., Bastardie, F., Breen, M., Dinesen, G.E., Hintzen, N.T., Laffargue, P., Mortensen, L.O., Nielsen, J.R., Nillsson, H.C., O'Neill, F.G., Polet, H., Reid, D.G., Sala, A., Skold, M., Sorensen, T.K,. Tully, O., Zengin, M.,
Rijnsdorp, A.D. 2016. Estimating seabed pressure from demersal trawls, seines, and dredges based on gear design and dimensions. ICES Journal of Marine Science, 73, Supplement 1,1, 27-43.

882 Eigaard, O.R., Bastardie, F., Breen, M., Dinesen, G.E., Hintzen, N.T., Laffargue, P., Mortensen, L.O., Nielsen, J.R., Nillsson, H.C., O'Neill, F.G., Polet, H., Reid, D.G., Sala, A., Skold, M., Sorensen, T.K,. Tully, O., Zengin, M.,
Rijnsdorp, A.D. 2016. Estimating seabed pressure from demersal trawls, seines, and dredges based on gear design and dimensions. ICES Journal of Marine Science, 73, Supplement 1,1, 27-43.

83 Hiddink, J.G., Jennings, S., Sciberras, M., Szostek, C.L,. Hughes, K.M., Ellis, N., Rijnsdrop, A.D., McConnaughey, R.A., Mazor, T., Hilborn, R., Collie, J.S., Pitcher, R., Amoroso., R.O., Parma, A.M., Suuronen, P., Kaiser, M.J. 2017.
Gsobal analysis of depletion and recovery of seabed biota after bottom trawling disturbance. Proceedings of the National Academy of Sciences of the United States of America, 114, 31, 8301-8306.

884 Suuronen, P., Chopin, F., Glass, C., Lekkeborg, S., Matsushita, Y., Queirolo, D. and Rihan, D., 2012. Low impact and fuel efficient fishing—Looking beyond the horizon. Fisheries research, 119, pp.135-146.

885 Ejgaard, O.R., Bastardie, F., Breen, M., Dinesen, G.E., Hintzen, N.T., Laffargue, P., Mortensen, L.O., Nielsen, J.R., Nillsson, H.C., O'Neill, F.G., Polet, H., Reid, D.G., Sala, A., Skold, M., Sorensen, T.K,. Tully, O., Zengin, M.,
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Protected features

Offshore subtidal sands and gravels

Pressure/ activity/ impact
pathway

Option 1

Option 2

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited in zones in the site

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited throughout site

Northern sea fan and sponge communities, and offshore subtidal sands and
gravels within the proposed management areas area. GeMS species data
suggest the protected areas may support populations of anglerfish, burrowed
mud, flapper skate and blue skate, harbour porpoise, ling, Norway pout, ocean
quahog, sandeels, white beaked dolphin and whiting. The proposed
management measures will benefit species and habitats that are sensitive to
the direct or indirect pressures from demersal fishing activity, such as ocean
quahog which is a filter feeding clam that lives in the seabed.

The proposed removal of dredges, trawling and demersal mobile fishing from
the proposed management areas is assessed as having an immediate
moderate benefit to the features of the MPA and the wider community as the
area that will be protected has a moderate to high intensity of fishing activity
and biological communities associated with the feature that have a high
sensitivity. There is also the potential for future benefits as any new fishers will
be restricted from setting up a fishery using the targeted gear types in future.

area may support populations of anglerfish, burrowed mud, flapper skate
and blue skate, harbour porpoise, ling, Norway pout, ocean quahog,
sandeels, white beaked dolphin and whiting. Option 2 will benefit species
and habitats that are sensitive to the direct or indirect pressures from
demersal fishing activity, such as ocean quahog which is a filter feeding
clam that lives in the seabed.

The proposed removal of dredges, trawling and demersal fishing from
protected site is assessed as having an immediate major benefit to the
features of the MPA and the wider community as the area that will be
protected has a high intensity of fishing activity and biological communities
associated with the feature that have a high sensitivity. There is also the
potential for future benefits as any new fishers will be restricted from setting
up a fishery using the targeted gear types in future.

Potential spill-over benefits beyond
site boundaries

One of the benefits of restricting fishing effort in sensitive areas is the potential
spill-over of species from protected areas into unprotected areas, which can
lead to increased community complexity and species diversity (Buxton et al.,
201488 and Schratzberger et al., 2019887). Spill-over occurs when there is a
surplus of stock in the protected area and the carrying capacity of that area is
surpassed. As the protected area cannot support all of the individuals present,
a migration away from the more densely populated area will occur and this
movement may be outwith the area of protection. This migration can result in
a net increase in the number of species outwith the protected area (Kerwath et
al., 20138%%%8). Furthermore the increases in biomass of the formerly exploited
species can lead to increased production of their eggs and larvae within the
protected area (Schratzberger et al., 201988). There is, however, variation in
the level of effectiveness and scale of benefits that a fisheries closure can

One of the benefits of restricting fishing effort in sensitive areas is the
potential spill-over of species from protected areas into unprotected areas,
which can lead to increased community complexity and species diversity
(Buxton et al., 20148% and Schratzberger et al., 20198%). Spill-over occurs
when there is a surplus of stock in the protected area and the carrying
capacity of that area is surpassed. As the protected area cannot support all
of the individuals present, a migration away from the more densely
populated area will occur and this movement may be outwith the area of
protection. This migration can result in a net increase in the number of
species outwith the protected area (Kerwath et al., 20138%7). Furthermore
the increases in biomass of the formerly exploited species can lead to
increased production of their eggs and larvae within the protected area

86 Buxton CD, Hartmann K, Kearney R, Gardner C (2014) When is spill-over from marine reserves likely to benefit fisheries? PLOS ONE 9: e107032.

87 Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
888 Kerwath, S.E., Winker, H., Gotz, A. & Attwood, C.G., 2013, ‘Marine protected area improves yield without disadvantaging fishers’, Nature Communications 4(2347), 1-6. https://doi.org/10.1038/ncomms3347

89 Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
895 Buxton CD, Hartmann K, Kearney R, Gardner C (2014) When is spill-over from marine reserves likely to benefit fisheries? PLOS ONE 9: e107032.

8% Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
897 Kerwath, S.E., Winker, H., Gotz, A. & Attwood, C.G., 2013, ‘Marine protected area improves yield without disadvantaging fishers’, Nature Communications 4(2347), 1-6. https://doi.org/10.1038/ncomms3347
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Protected features

Offshore subtidal sands and gravels

Pressure/ activity/ impact
pathway

Option 1

Option 2

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited in zones in the site

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited throughout site

have and these are site dependent (Starr et al., 20158%; Hillborn, 2017%°";
Lenihan et al., 20218%; and Pantzar et al., 2018%%3). The present conditions
encountered within a site (e.g. current stock level, species present, and
nursery and spawning areas for those species, level of fishing
activity/pressure prior to exclusion/restrictions being implemented) need to be
characterised in order to be able to undertake a detailed assessment of the
potential for spill-over benefits to occur.

Data indicate that the areas protected by the proposed management
measures are used as a spawning area for sandeels, mackerel and hake.
Furthermore the proposed management areas may provide a nursery area for
whiting, spurdog, spotted ray, sandeel, mackerel, ling, herring, European
hake, common skate, cod, blue whiting and anglerfish (Coull et al., 19988%).
In addition, landings data suggest pelagic and demersal species are present
within the proposed management areas. The proposed management
measures will help support spawning and nursery fish, as well as
commercially targeted fish species, which in turn may increase the opportunity
for larval dispersal and a net increase in the number of these fish species
outwith the proposed management areas (both within and outside of the
protected site).

On the basis of available evidence, taking account of the nature and scale of
current fishing activity and the size of the protected areas, potential spill-over
benefits from the removal of demersal activity within the proposed
management areas are likely to be minor beneficial.

(Schratzberger et al., 20198%). There is, however, variation in the level of
effectiveness and scale of benefits that a fisheries closure can have and
these are site dependent (Starr et al., 20158%; Hillborn, 2017°%; Lenihan et
al., 2021°°"; and Pantzar et al., 2018°2?). The present conditions
encountered within a site (e.g. current stock level, species present, and
nursery and spawning areas for those species, level of fishing
activity/pressure prior to exclusion/restrictions being implemented) need to
be characterised in order to be able to undertake a detailed assessment of
the potential for spill-over benefits to occur.

Data indicate that the protected site is used as a spawning area for
sandeels, mackerel and hake. Furthermore the protected site may provide a
nursery area for whiting, spurdog, spotted ray, sandeel, mackerel, ling,
herring, European hake, common skate, cod, blue whiting and anglerfish
(Coull et al., 1998%%3). In addition, landings data suggest pelagic and
demersal species are present within the protected site. Option 2 will help
support spawning and nursery fish, as well as commercially targeted fish
species, which in turn may increase the opportunity for larval dispersal and
a net increase in the number of these fish species outwith the protected site.

On the basis of available evidence, taking account of the nature and scale
of current fishing activity and the size of the protected site, potential spill-
over benefits from the removal of demersal activity within the protected site
are likely to be moderate beneficial.

8%0 Starr RM, Wendt DE, Barnes CL, Marks Cl and others (2015) Variation in responses of fishes across multiple reserves within a network of marine protected areas in temperate waters. PLoS ONE 10: e0118502
891 Hillborn, R. (2017) Are MPAs effective? ICES Journal of Marine Science, Volume 75, Issue 2, P1160-1162
892 enihan, H.S., Gallagher, J.P., Peters, J.R., Stier, A.C., Hofmeister, J.K. and Reed, D.C., 2021. Evidence that spillover from Marine Protected Areas benefits the spiny lobster (Panulirus interruptus) fishery in southern California.

Scientific Reports, 11(1), pp.1-9.

893 pantzar, M., Russi, D., Hooper, T., and Haines, R. (2018). Study on the Economic Benefits of Marine Protected Areas. Report to the European Commission.
8% Coull K, Johnstone R, Rogers S (1998) Fisheries Sensitivity Maps in British Waters, 1st edn. UKOOA Ltd.
898 Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
899 Starr RM, Wendt DE, Barnes CL, Marks Cl and others (2015) Variation in responses of fishes across multiple reserves within a network of marine protected areas in temperate waters. PLoS ONE 10: e0118502

900 Hillborn, R. (2017) Are MPAs effective? ICES Journal of Marine Science, Volume 75, Issue 2, P1160-1162
%1 enihan, H.S., Gallagher, J.P., Peters, J.R., Stier, A.C., Hofmeister, J.K. and Reed, D.C., 2021. Evidence that spillover from Marine Protected Areas benefits the spiny lobster (Panulirus interruptus) fishery in southern California.

Scientific Reports, 11(1), pp.1-9.
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Protected features

Offshore subtidal sands and gravels

Pressure/ activity/ impact Option 1 Option 2
pathway
Dredges and beam trawls prohibited throughout site Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited in zones in the site Demersal trawls and seines prohibited throughout site
Potential adverse environmental The existing intensity of fishing activity within the proposed management The existing intensity of fishing activity within the protected site is described
effects resulting from the areas is described above and, therefore, not repeated here. above and, therefore, not repeated here.

displacement of fishing and the
likely intensification of activities in

areas where they already ocour or Although a relatively high number of vessels will be impacted by the proposed | Although a relatively high number of vessels (64 UK vessels and an

. . i management measures, it is considered that the fishing activity can be undisclosed number of non-UK vessels due to small numbers of less than 5

SRl 00 ey MR siees displaced and accommodated within the surrounding ICES rectangle and, vessels) will be impacted by Option 2, it is considered that the fishing
therefore, the distance needed to access already exploited fishing areas is activity can be displaced and accommodated within the surrounding ICES
small. It is possible that the fishing activity could potentially be displaced to rectangle and, therefore, the distance needed to access already exploited
new unfished areas, including areas that are important for other protected fishing areas is small. It is possible that the fishing activity could potentially
features (e.g. PMFs outside of MPAs). However, it is considered more likely be displaced to new unfished areas, including areas that are important for
that displacement will be to areas that are already fished leading to the other protected features (e.g. PMFs outside of MPAs). However, it is
intensification of activities in areas where these pressures already occur. considered more likely that displacement will be to areas that are already

fished leading to the intensification of activities in areas where these

There is potential for the fishing intensity at current grounds to increase or for pressures already oceur.

new grounds to be established as a direct result of the displacement. The
number of vessels and scale of existing fishing activity that will be displaced There is potential for the fishing intensity at current grounds to increase or
will be moderate to high but is likely to be accommodated within nearby fishing | for new grounds to be established as a direct result of the displacement.
grounds. There may be increased displacement of fishing activity into the part | The number of vessels and scale of existing fishing activity that will be

of the MPA that is not covered by the proposed fishery management displaced will be high but is likely to be accommodated within nearby fishing
measures. Any displacement of fishing is more likely to be to an area already | grounds. Any displacement of fishing is more likely to be to an area already
fished, therefore the environmental impact of additional vessels and fishing fished, therefore the environmental impact of additional vessels and fishing
activity is assessed as minor adverse. activity is assessed as minor adverse.
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Protected features

Offshore subtidal sands and gravels

Pressure/ activity/ impact
pathway

Option 1

Option 2

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited in zones in the site

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited throughout site

Potential environmental impact of
increased fishing effort from other
gear types that might not be
targeted

The main fishing method that occurs within the areas protected by the
proposed management measures is demersal trawling. The scale of this
activity is moderate to high. There is also a lower level of demersal seine
fishing that takes place within the proposed management areas. These
demersal fishing activities will be targeted by the proposed management
measures. The other fishing activity that currently occurs within the areas
protected by the proposed management measures is midwater trawling at
moderate levels, pots and traps at high levels and hooks and lines at low
levels. However, it is considered unlikely that fisheries using gears that are
targeted by the proposed measures would alter their gear type to one of the
other methods as there would still be areas outside the MPA management
areas and within the surrounding ICES rectangles, where they can fish using
their existing gears.

There is potential for an increased fishing effort from other gear types to occur
within the proposed management areas in future. For example, this may
include, midwater trawls, pots and traps and hooks and lines, which currently
take place both within and near to but outside the boundaries of the protected
site. This could result in potential adverse effects on targeted pelagic fish and
demersal species. However, the potential adverse impact on habitats and
species from an increase in the other gear types is considered to be less than
the benefit that would result from the prohibition of demersal fishing gear.

Overall, the proposed management measures are considered unlikely to result
in a significant increase in the intensity of non-targeted fishing gears within the
MPA, and therefore the impact on the environment is assessed as minor
adverse.

The main fishing method that occurs within the protected site is demersal
trawling. The scale of this activity is moderate to high. There is also a lower
level of demersal seine fishing that takes place within protected site. These
demersal fishing activities will be targeted by Option 2. The other fishing
activity that currently occurs within the protected site is midwater trawling at
moderate levels, pots and traps at high levels and hooks and lines at low
levels. However, it is considered unlikely that fisheries using gears that are
targeted by Option 2 would alter their gear type to one of the other methods
as there would still be areas outside the protected site and within the
surrounding ICES rectangles, where they can fish using their existing gears.

There is potential for an increased fishing effort from other gear types to
occur within the protected site in future. For example, this may include,
midwater trawls, pots and traps and hooks and lines, which currently take
place both within and near to but outside the boundaries of the protected
site. This could result in potential adverse effects on targeted pelagic fish
and demersal species. However, the potential adverse impact on habitats
and species from an increase in the other gear types is considered to be
less than the benefit that would result from the prohibition of demersal
fishing gear.

Overall, Option 2 is considered unlikely to result in a significant increase in
the intensity of non-targeted fishing gears within the MPA, and therefore the
impact on the environment is assessed as minor adverse.
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Protected features

Offshore subtidal sands and gravels

Pressure/ activity/ impact
pathway

Option 1

Option 2

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited in zones in the site

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited throughout site

Overall (cumulative) assessment

Overall, when considering the balance between beneficial and adverse
effects, it is considered that there will be immediate minor beneficial effect on
the environment following the implementation of the fisheries management
measures. The scale at which the pressures associated with the dredges,
trawling and demersal mobile gear types targeted by the management
measures occur is moderate to high, and the prohibition of these gears from
the proposed management areas will protect and support the recovery of
vulnerable habitat and associated species within the MPA, and allow for
potential minor spill-over benefits. There is also the potential for future benefits
as the measures restrict new fishers utilising the area with the targeted gear
types. The negative impacts on the environment due to displacement and the
potential use of other gear types that are not targeted by the measures are
assessed as minor as the amount of effort displaced can be accommodated at
nearby fishing grounds, some of which may be within the site, and which are
already fished, thus having a community composition that is already
characterised by fishing pressures. The grounds to which the activity is
displaced to may also be less productive and thus require more effort per unit
landed. Despite this, the overall benefit of protection is likely to be slightly
greater than the impacts associated with displacement and use of other gear

types.

Overall, when considering the balance between beneficial and adverse
effects, it is considered that there will be immediate moderate beneficial
effect on the environment following the implementation of Option 2. The
scale at which the pressures associated with the dredges, trawling and
demersal mobile gear types targeted by Option 2 occur is high, and the
prohibition of these gears from the entire site will protect and support the
recovery of vulnerable habitat and associated species within the MPA, and
allow for potential moderate spill-over benefits. There is also the potential
for future benefits as the measures restrict new fishers utilising the area with
the targeted gear types. The negative impacts on the environment due to
displacement and the potential use of other gear types that are not targeted
by the measures are assessed as minor as the amount of effort displaced
can be accommodated at nearby fishing grounds which are already fished
and thus have a community composition that is already characterised by
fishing pressures. The grounds to which the activity is displaced to may also
be less productive and thus require more effort per unit landed. Despite this,
the overall benefit of protection is likely to be significantly greater than the
negative impacts associated with displacement and use of other gear types.

Assessment against SEA
objectives (see Table 4 in main
report)

SEA Objective 1 - To safeguard
and enhance marine ecosystems,
including species, habitats, and
their interactions

The implementation of the proposed management measures for this site are
expected to result in an immediate minor beneficial contribution to SEA
Objective 1 through the direct exclusion of a moderate to high volume of
demersal fishing activity across the proposed management areas. This will
help protect and improve the status of the offshore subtidal sand and gravel
habitats in OSPAR Regions Il and Ill which are found in the immediate area of
the protected site. There will also be a beneficial contribution to this SEA
objective in the future by providing enhanced protection to the environment
from future dredges, trawling and demersal fishing activities within the
proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate moderate beneficial contribution to SEA Objective 1 through the
direct exclusion of a high volume of demersal fishing activity across the
protected site. This will help protect and improve the status of the offshore
subtidal sand and gravel habitats in OSPAR Regions Il and Il which are
found in the immediate area of the protected site. There will also be a
beneficial contribution to this SEA objective in the future by providing
enhanced protection to the environment from future dredges, trawling and
demersal fishing activities at this site.
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Protected features

Offshore subtidal sands and gravels

Pressure/ activity/ impact
pathway

Option 1

Option 2

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited in zones in the site

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited throughout site

SEA Objective 2 - To maintain
and protect the character and
integrity of the seabed

The implementation of the proposed management measures for this site are
expected to result in an immediate minor beneficial contribution to the
achievement of SEA Objective 2 through the direct exclusion of a moderate to
high volume of demersal fishing activity across the proposed management
areas. This will significantly reduce disturbance of the seabed, therefore
protecting the character and integrity of the seabed. There will also be a
beneficial contribution to this SEA objective in the future by providing
enhanced protection to the environment from future dredges, trawling and
demersal fishing activities within the proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate moderate beneficial contribution to the achievement of SEA
Objective 2 through the direct exclusion of a high volume of demersal
fishing activity across the protected site This will significantly reduce
disturbance of the seabed, therefore protecting the character and integrity of
the seabed. There will also be a beneficial contribution to this SEA objective
in the future by providing enhanced protection to the environment from
future dredges, trawling and demersal fishing activities at this site.

SEA Objective 3 - To avoid the
pollution of seabed strata and/or
bottom sediments

The implementation of the proposed management measures for this site are
expected to result in an immediate negligible contribution to SEA Objective 3
through a reduction in the redistribution and settling of any contaminated
seabed sediments that are disturbed. It is, however, considered unlikely that
the seabed sediment in the protected site is significantly contaminated, and
therefore the contribution to SEA Objective 3 is assessed as negligible. There
will also be a beneficial contribution to this SEA objective in the future by
providing enhanced protection to the environment from future dredges,
trawling and demersal fishing activities within the proposed management
areas.

The implementation of Option 2 for this site is expected to result in an
immediate minor beneficial contribution to SEA Objective 3 through a
reduction in the redistribution and settling of any contaminated seabed
sediments that are disturbed. It is, however, considered unlikely that the
seabed sediment in the protected site is significantly contaminated, and
therefore the contribution to SEA Objective 3 is assessed as minor
beneficial. There will also be a beneficial contribution to this SEA objective
in the future by providing enhanced protection to the environment from
future dredges, trawling and demersal fishing activities at this site.

SEA Objective 4 - To avoid
pollution of the marine water
environment

The implementation of the proposed management measures for this site are
expected to result in an immediate negligible contribution to SEA Objective 4
through a reduction in seabed disturbance and water quality effects
associated with a moderate to high volume of demersal fishing activity within
the proposed management areas and potentially displacing this activity to new
unfished areas or more likely to nearby areas that are already fished. There
will also be a beneficial contribution to this SEA objective in the future by
providing enhanced protection to the environment from future dredges,
trawling and demersal fishing activities within the proposed management
areas.

The implementation of alternative option for this site is expected to result in
an immediate minor beneficial contribution to SEA Objective 4 through a
reduction in seabed disturbance and water quality effects associated with a
high volume of demersal fishing activity within the protected site and
potentially displacing this activity to new unfished areas or more likely to
nearby areas that are already fished. There will also be a beneficial
contribution to this SEA objective in the future by providing enhanced
protection to the environment from future dredges, trawling and demersal
fishing activities at this site.

SEA Objective 5 - To maintain or
work towards achieving ‘Good
Environmental Status’ of water
bodies

The implementation of the proposed management measures for this site are
expected to result in an immediate negligible contribution to SEA Obijective 5,
particularly in relation to Descriptors 1 (biological diversity) and 6 (sea-floor
integrity), by supporting the potential recovery of benthic communities and the
integrity of the seabed through the exclusion of a moderate to high volume of
demersal fishing activity across the proposed management areas and
potentially displacing this activity to new unfished areas or more likely to
nearby areas that are already fished. There will also be a beneficial
contribution to this SEA objective in the future by providing enhanced
protection to the environment from future dredges, trawling and demersal
fishing activities within the proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate minor beneficial contribution to SEA Objective 5, particularly in
relation to Descriptors 1 (biological diversity) and 6 (sea-floor integrity), by
supporting the potential recovery of benthic communities and the integrity of
the seabed through the exclusion of a high volume of demersal fishing
activity across the protected site and potentially displacing this activity to
new unfished areas or more likely to nearby areas that are already fished.
There will also be a beneficial contribution to this SEA objective in the future
by providing enhanced protection to the environment from future dredges,
trawling and demersal fishing activities at this site.
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Protected features

Offshore subtidal sands and gravels

Pressure/ activity/ impact
pathway

Option 1

Option 2

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited in zones in the site

Dredges and beam trawls prohibited throughout site
Demersal trawls and seines prohibited throughout site

SEA Objective 6 - To preserve
and enhance existing marine
carbon stocks and carbon
sequestration potential

The implementation of the proposed management measures for this site are
expected to result in an immediate negligible contribution to SEA Objective 6
by reducing the disturbance of seabed sediments and potentially supporting
the long term storage of carbon locked within these sediments within this site,
through the exclusion of a moderate to high volume of demersal fishing
activity within the proposed management areas. The potential displacement of
fishing activity to new unfished areas may release stored carbon. The more
likely displacement of fishing activity to nearby areas that are already fished is
unlikely to release additional significant stores of carbon as these areas are
already subject to these pressures. There will also be a beneficial contribution
to this SEA objective in the future by providing enhanced protection to the
environment from future dredges, trawling and demersal fishing activities
within the proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate minor beneficial contribution to SEA Objective 6 by reducing the
disturbance of seabed sediments and potentially supporting the long term
storage of carbon locked within these sediments within this site, through
the exclusion of a high volume of demersal fishing activity within the
protected site. The potential displacement of fishing activity to new unfished
areas may release stored carbon. The more likely displacement of fishing
activity to nearby areas that are already fished is unlikely to release
additional significant stores of carbon as these areas are already subject to
these pressures. There will also be a beneficial contribution to this SEA
objective in the future by providing enhanced protection to the environment
from future dredges, trawling and demersal fishing activities at this site.
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Table C21

Wyville-Thomson Ridge SAC

Protected features

Stony and bedrock reef

Pressure/ activity/ impact
pathway

Option 1

Option 2

Demersal mobile gears prohibited from a zone in the site

Demersal static gears prohibited from a small area where VME indicator
species have been found on Annex 1 reef in the SAC

Demersal mobile gears prohibited throughout site
Demersal static gears prohibited throughout site

Potential benefits to habitats and
species within the site

The fishing activities that are targeted by the proposed management
measures comprise demersal mobile and static gear types. This is based on
the sensitivity of the biological communities that develop on the protected
feature to damage or death by abrasion as a result of direct physical contact.
The use of towed fishing gears is likely to cause damage or death of fragile,
erect species, such as sponges and corals (Freese et al., 1999%%; Lgkkeborg,
2005%53). Other species such as hydroids, anemones, bryozoans, tunicates
and echinoderms may also be vulnerable (McConnaughey et al., 2000%°,
Sewell and Hiscock, 2005%7). Where fragile, slow growing species occur,
even low levels of fishing have the potential to change the structure and
function of the habitats and may result in the loss of some characteristic
species. Mechanical impacts of static gear (e.g. weights and anchors hitting
the seabed, hauling gear over seabed, rubbing/entangling effects of ropes)
can damage some species (Eno et al., 1996°%). Other species appear to be
resilient to individual fishing operations but the effects of high fishing intensity
are unknown (Eno et al., 2001°%). Recovery will be slow (Foden et al.,
20109%19), resulting in significant reduction or even loss of characteristic
species. The individual impact of a single fishing operation may be slight but

The fishing activities that are targeted by Option 2 comprise demersal
mobile and static gear types. This is based on the sensitivity of the
biological communities that develop on the protected feature to damage or
death by abrasion as a result of direct physical contact. The use of towed
fishing gears is likely to cause damage or death of fragile, erect species,
such as sponges and corals (Freese et al., 1999°'3; Lgkkeborg, 2005°'4).
Other species such as hydroids, anemones, bryozoans, tunicates and
echinoderms may also be vulnerable (McConnaughey et al., 2000°5,
Sewell and Hiscock, 2005°'%). Where fragile, slow growing species occur,
even low levels of fishing have the potential to change the structure and
function of the habitats and may result in the loss of some characteristic
species. Mechanical impacts of static gear (e.g. weights and anchors hitting
the seabed, hauling gear over seabed, rubbing/entangling effects of ropes)
can damage some species (Eno et al., 1996°'"). Other species appear to be
resilient to individual fishing operations but the effects of high fishing
intensity are unknown (Eno et al., 2001°'8). Recovery will be slow (Foden et
al., 2010°'°), resulting in significant reduction or even loss of characteristic
species. The individual impact of a single fishing operation may be slight but

%4 Freese, L., Auster, P.J., Heifetz, J. & Wing, B.L., 1999. Effects of trawling on seafloor habitat and associated invertebrate taxa in the Gulf of Alaska. Marine Ecology Progress Series, 182, 119-126.
95 | gkkeborg, S., 2005. Impacts of trawling and scallop dredging on benthic habitats and communities. FAO Fisheries Technical Paper. No. 472. Rome, FAO. 58pp.
96 McConnaughey, R.A., K. Mier, & Dew. C.B., 2000. An examination of chronic trawling effects on soft-bottom benthos of the eastern Bering Sea. ICES Journal of Marine Science, 57, 1377-1388.

907 Sewell, J., & Hiscock, K., 2005. Effects of fishing within UK European Marine Sites: Guidance for nature conservation agencies. Report to the Countryside Council for Wales [now Natural Resources Wales], English Nature [now
Natural England], Scottish Natural Heritage and the Joint Nature Conservation Committee from the Marine Biological Association. Plymouth: Marine Biological Association. CCW Contract FC 73-03-214A.

908 Eno, N.C., MacDonald, D.S. & Amos, S.C. (eds), 1996. A study on the effects of fish (Crustacea/Mollusc) traps on benthic habitats and species. King’s Lynn. Eastern Sea Fisheries Joint Committee. Report to the European
Commission Directorate General X1V, Study Contract No.94/076.

09 ibid

910 Foden, J., Rogers, S.I. & Jones, A.P., 2010. Recovery of UK seabed habitats from benthic fishing and aggregate extraction-towards a cumulative impact assessment. Marine Ecology Progress Series, 411, 259-270.
913 Freese, L., Auster, P.J., Heifetz, J. & Wing, B.L., 1999. Effects of trawling on seafloor habitat and associated invertebrate taxa in the Gulf of Alaska. Marine Ecology Progress Series, 182, 119-126.

914 Lgkkeborg, S., 2005. Impacts of trawling and scallop dredging on benthic habitats and communities. FAO Fisheries Technical Paper. No. 472. Rome, FAO. 58pp.

915 McConnaughey, R.A., K. Mier, & Dew. C.B., 2000. An examination of chronic trawling effects on soft-bottom benthos of the eastern Bering Sea. ICES Journal of Marine Science, 57, 1377-1388.

916 Sewell, J., & Hiscock, K., 2005. Effects of fishing within UK European Marine Sites: Guidance for nature conservation agencies. Report to the Countryside Council for Wales [now Natural Resources Wales], English Nature [now
Natural England], Scottish Natural Heritage and the Joint Nature Conservation Committee from the Marine Biological Association. Plymouth: Marine Biological Association. CCW Contract FC 73-03-214A.

917 Eno, N.C., MacDonald, D.S. & Amos, S.C. (eds), 1996. A study on the effects of fish (Crustacea/Mollusc) traps on benthic habitats and species. King’s Lynn. Eastern Sea Fisheries Joint Committee. Report to the European
Commission Directorate General X1V, Study Contract No.94/076.

918 ibid

919 Foden, J., Rogers, S.I. & Jones, A.P., 2010. Recovery of UK seabed habitats from benthic fishing and aggregate extraction-towards a cumulative impact assessment. Marine Ecology Progress Series, 411, 259-270.
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Protected features

Stony and bedrock reef

Pressure/ activity/ impact
pathway

Option 1

Option 2

Demersal mobile gears prohibited from a zone in the site

Demersal static gears prohibited from a small area where VME indicator
species have been found on Annex 1 reef in the SAC

Demersal mobile gears prohibited throughout site
Demersal static gears prohibited throughout site

cumulative damage may be significant (Eno et al., 2001°'"; Foden et al.,
2010°12).

VMS data from 2015 to 2019 indicate that the demersal fishing activity by UK
vessels within the proposed management areas is undertaken using demersal
trawling and hooks and lines. The overall fishing intensity is considered to be
low to moderate taking account of the overall volume (weight) of landings,
indicative time fishing and number of fishing vessels located within the
proposed management areas. Considering the value of catch and number of
fishing vessels within the proposed management areas, the overall
importance of the fishing ground is deemed low. VMS data from 2015 to 2020
also suggest that there is high level of demersal fishing activity within the
areas protected under the proposed management measures by non-UK
vessels, mainly from the Faroes. According to EMODnet data the proposed
management areas within the protected site consist of Arctic mid bathyal
coarse sediment, Arctic mid bathyal rock or other hard substrata, Atlantic
upper bathyal coarse sediment, Atlantic mid bathyal coarse sediment, Atlantic
mid bathyal rock or other hard substrata, Atlantic mid bathyal sandy mud and
Atlantic upper bathyal rock or other hard substrata habitat. GeMS habitat data
indicate deep-sea sponge aggregations and offshore subtidal sands and
gravels occur within the protected areas. GeMS species data suggest the
protected area supports populations of sandeels. The proposed management
measures will benefit species and habitats that are sensitive to the direct or
indirect pressures from demersal fishing activity.

The proposed removal of demersal fishing from the prohibited zones is
assessed as having an immediate moderate benefit to the features of the SAC
and the wider community as the area that will be protected has a low to
moderate intensity of fishing activity and biological communities associated
with the feature that have a high sensitivity. There is also the potential for
future benefits as any new fishers will be restricted from setting up a fishery
using the targeted gear types in future.

cumulative damage may be significant (Eno et al., 2001°%°; Foden et al.,
2010921).

VMS data from 2015 to 2019 indicate that the demersal fishing activity by
UK vessels within the protected site is undertaken using demersal trawling
and hooks and lines. The overall fishing intensity is considered to be low to
moderate for demersal mobile gear and moderate to high for demersal
static gear taking account of the overall volume (weight) of landings,
indicative time fishing and number of fishing vessels located within the
protected site. Considering the value of catch and number of fishing vessels
within the protected site, the overall importance of the fishing ground is
deemed low for demersal mobile gear and low to moderate for demersal
static gear. VMS data from 2015 to 2020 also suggest that there is high
level of demersal fishing activity within the protected site by non-UK
vessels, mainly from the Faroes. According to EMODnet data the protected
site consists of Arctic mid bathyal coarse sediment, Arctic mid bathyal rock
or other hard substrata, Atlantic upper bathyal coarse sediment, Atlantic mid
bathyal coarse sediment, Atlantic mid bathyal rock or other hard substrata,
Atlantic mid bathyal sandy mud and Atlantic upper bathyal rock or other
hard substrata habitat. GeMS habitat data indicate deep-sea sponge
aggregations and offshore subtidal sands and gravels occur within the
protected site. GeMS species data suggest the protected site supports
populations of sandeels. Option 2 will benefit species and habitats that are
sensitive to the direct or indirect pressures from demersal fishing activity.

The proposed removal of demersal fishing from the protected site is
assessed as having an immediate moderate benefit to the features of the
SAC and the wider community as the area that will be protected has a low
to moderate intensity of fishing activity and biological communities
associated with the feature that have a high sensitivity. There is also the
potential for future benefits as any new fishers will be restricted from setting
up a fishery using the targeted gear types in future.

9 ibid
912 Foden, J., Rogers, S.I. & Jones, A.P., 2010. Recovery of UK seabed habitats from benthic fishing and aggregate extraction-towards a cumulative impact assessment. Marine Ecology Progress Series, 411, 259-270.
920 jbid
921 Foden, J., Rogers, S.I. & Jones, A.P., 2010. Recovery of UK seabed habitats from benthic fishing and aggregate extraction-towards a cumulative impact assessment. Marine Ecology Progress Series, 411, 259-270.
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Protected features

Stony and bedrock reef

Pressure/ activity/ impact
pathway

Option 1

Option 2

Demersal mobile gears prohibited from a zone in the site

Demersal static gears prohibited from a small area where VME indicator
species have been found on Annex 1 reef in the SAC

Demersal mobile gears prohibited throughout site
Demersal static gears prohibited throughout site

Potential spill-over benefits beyond
site boundaries

One of the benefits of restricting fishing effort in sensitive areas is the potential
spill-over of species from protected areas into unprotected areas, which can
lead to increased community complexity and species diversity (Buxton et al.,
2014%2 and Schratzberger et al., 20199%%). Spill-over occurs when there is a
surplus of stock in the protected area and the carrying capacity of that area is
surpassed. As the protected area cannot support all of the individuals present,
a migration away from the more densely populated area will occur and this
movement may be outwith the area of protection. This migration can result in
a net increase in the number of species outwith the protected area (Kerwath et
al., 2013%%%). Furthermore the increases in biomass of the formerly exploited
species can lead to increased production of their eggs and larvae within the
protected area (Schratzberger et al., 2019%9%%). There is, however, variation in
the level of effectiveness and scale of benefits that a fisheries closure can
have and these are site dependent (Starr et al., 2015%; Hillborn, 2017,
Lenihan et al., 2021°%; and Pantzar et al., 2018%°). The present conditions
encountered within a site (e.g. current stock level, species present, and
nursery and spawning areas for those species, level of fishing
activity/pressure prior to exclusion/restrictions being implemented) need to be
characterised in order to be able to undertake a detailed assessment of the
potential for spill-over benefits to occur.

One of the benefits of restricting fishing effort in sensitive areas is the
potential spill-over of species from protected areas into unprotected areas,
leading to increased community complexity and species diversity (Buxton et
al., 2014%" and Schratzberger et al., 2019%%?). Spill-over occurs when there
is a surplus of stock in the protected area and the carrying capacity of that
area is surpassed. As the protected area cannot support all of the
individuals present, a migration away from the more densely populated area
will occur and this movement may be outwith the area of protection. This
migration can result in a net increase in the number of species outwith the
protected area (Kerwath et al., 2013932). Furthermore the increases in
biomass of the formerly exploited species can lead to increased production
of their eggs and larvae within the protected area (Schratzberger et al.,
2019%34). There is, however, variation in the level of effectiveness and scale
of benefits that a fisheries closure can have and these are site dependent
(Starr et al., 2015%5; Hillborn, 2017%6; Lenihan et al., 2021%%"; and Pantzar
et al., 2018%%8). The present conditions encountered within a site (e.g.
current stock level, species present, and nursery and spawning areas for
those species, level of fishing activity/pressure prior to exclusion/restrictions
being implemented) need to be characterised in order to be able to

922 Buxton CD, Hartmann K, Kearney R, Gardner C (2014) When is spill-over from marine reserves likely to benefit fisheries? PLOS ONE 9: e107032.

923 Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
924 Kerwath, S.E., Winker, H., Gotz, A. & Attwood, C.G., 2013, ‘Marine protected area improves yield without disadvantaging fishers’, Nature Communications 4(2347), 1-6. https://doi.org/10.1038/ncomms3347

925 Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
926 Starr RM, Wendt DE, Barnes CL, Marks Cl and others (2015) Variation in responses of fishes across multiple reserves within a network of marine protected areas in temperate waters. PLoS ONE 10: e0118502

927 Hillborn, R. (2017) Are MPAs effective? ICES Journal of Marine Science, Volume 75, Issue 2, P1160-1162
928 | enihan, H.S., Gallagher, J.P., Peters, J.R., Stier, A.C., Hofmeister, J.K. and Reed, D.C., 2021. Evidence that spillover from Marine Protected Areas benefits the spiny lobster (Panulirus interruptus) fishery in southern California.

Scientific Reports, 11(1), pp.1-9.

929 pantzar, M., Russi, D., Hooper, T., and Haines, R. (2018). Study on the Economic Benefits of Marine Protected Areas. Report to the European Commission.

931 Buxton CD, Hartmann K, Kearney R, Gardner C (2014) When is spill-over from marine reserves likely to benefit fisheries? PLOS ONE 9: e107032.

932 Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
933 Kerwath, S.E., Winker, H., Gotz, A. & Attwood, C.G., 2013, ‘Marine protected area improves yield without disadvantaging fishers’, Nature Communications 4(2347), 1-6. https://doi.org/10.1038/ncomms3347

934 Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L., 2019. Ecological and socio-economic effects of highly protected marine areas (HPMAs) in temperate waters. Frontiers in Marine Science, p.749.
935 Starr RM, Wendt DE, Barnes CL, Marks Cl and others (2015) Variation in responses of fishes across multiple reserves within a network of marine protected areas in temperate waters. PLoS ONE 10: e0118502

936 Hillborn, R. (2017) Are MPAs effective? ICES Journal of Marine Science, Volume 75, Issue 2, P1160-1162
97 | enihan, H.S., Gallagher, J.P., Peters, J.R., Stier, A.C., Hofmeister, J.K. and Reed, D.C., 2021. Evidence that spillover from Marine Protected Areas benefits the spiny lobster (Panulirus interruptus) fishery in southern California.

Scientific Reports, 11(1), pp.1-9.

938 pantzar, M., Russi, D., Hooper, T., and Haines, R. (2018). Study on the Economic Benefits of Marine Protected Areas. Report to the European Commission.
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Protected features

Stony and bedrock reef

Pressure/ activity/ impact
pathway

Option 1

Option 2

Demersal mobile gears prohibited from a zone in the site

Demersal static gears prohibited from a small area where VME indicator
species have been found on Annex 1 reef in the SAC

Demersal mobile gears prohibited throughout site
Demersal static gears prohibited throughout site

Data indicate that the areas protected by the proposed management
measures are used as a spawning area for mackerel and hake. Furthermore,
the proposed management areas may provide a nursery area for whiting,
spurdog, mackerel, ling, herring, European hake, common skate, cod, blue
whiting and anglerfish (Coull et al., 1998%0). In addition, landings data suggest
demersal species are present within the proposed management areas. The
proposed management measures will help support spawning and nursery fish,
as well as commercially targeted fish species, which in turn may increase the
opportunity for larval dispersal and a net increase in the number of these fish
species outwith the proposed management areas (both within and outside of
the protected site).

On the basis of available evidence, taking account of the nature and scale of
current fishing activity and the small size of the protected areas, potential spill-
over benefits from the removal of demersal activity within the proposed
management areas are assessed as negligible beneficial.

undertake a detailed assessment of the potential for spill-over benefits to
occur.

Data indicate that the protected site is used as a spawning area for
mackerel and hake. Furthermore, the protected site may provide a nursery
area for whiting, spurdog, mackerel, ling, herring, European hake, common
skate, cod, blue whiting and anglerfish (Coull et al., 1998°°). In addition,
landings data suggest demersal species are present within the protected
site. Option 2 will help support spawning and nursery fish, as well as
commercially targeted fish species, which in turn may increase the
opportunity for larval dispersal and a net increase in the number of these
fish species both within and outside of the protected site.

On the basis of available evidence, taking account of the nature and scale
of current fishing activity and the size of the protected site, potential spill-
over benefits from the removal of demersal activity within the protected site
are assessed as minor beneficial.

Potential adverse environmental
effects resulting from the
displacement of fishing and the
likely intensification of activities in
areas where they already occur or
potentially in new unfished areas

The existing intensity of fishing activity within the proposed management
areas is described above and, therefore, not repeated here.

Although a relatively moderate number of vessels will be impacted by the
proposed management measures, it is considered that the fishing activity can
be displaced and accommodated within the surrounding ICES rectangle and,
therefore, the distance needed to access the already exploited fishing areas is
small. It is possible that the fishing activity could potentially be displaced to
new unfished areas, including areas that are important for other protected
features (e.g. PMFs outside of MPAs). However, it is considered more likely
that displacement will be to areas that are already fished leading to the
intensification of activities in areas where these pressures already occur.

There is potential for the fishing intensity at current grounds to increase or for
new grounds to be established as a direct result of the displacement. The
number of vessels and scale of existing fishing activity that will be displaced
will be low to moderate but is likely to be accommodated within nearby fishing
grounds. There may be increased displacement of vessels fishing activity into

The existing intensity of fishing activity within the protected site is described
above and, therefore, not repeated here.

Although a relatively moderate number of vessels (15 UK vessels, 16
Faroese, 6 Dutch, 6 Norwegian and an undisclosed number of non-UK
vessels due to small numbers of less than 5 vessels) will be impacted by
Option 2, it is considered that the fishing activity can be displaced and
accommodated within the surrounding ICES rectangle and, therefore, the
distance needed to access the already exploited fishing areas is small. It is
possible that the fishing activity could potentially be displaced to new
unfished areas, including areas that are important for other protected
features (e.g. PMFs outside of MPAs). However, it is considered more likely
that displacement will be to areas that are already fished leading to the
intensification of activities in areas where these pressures already occur.

There is potential for the fishing intensity at current grounds to increase or
for new grounds to be established as a direct result of the displacement.
The number of vessels and scale of existing fishing activity that will be

930 930 Coull K, Johnstone R, Rogers S (1998) Fisheries Sensitivity Maps in British Waters, 1st edn. UKOOA Ltd.
939 939 Coull K, Johnstone R, Rogers S (1998) Fisheries Sensitivity Maps in British Waters, 1st edn. UKOOA Ltd.
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Protected features

Stony and bedrock reef

Pressure/ activity/ impact
pathway

Option 1

Option 2

Demersal mobile gears prohibited from a zone in the site

Demersal static gears prohibited from a small area where VME indicator
species have been found on Annex 1 reef in the SAC

Demersal mobile gears prohibited throughout site
Demersal static gears prohibited throughout site

the part of the SAC that is not covered by the proposed fishery management
measures. Any displacement of fishing is more likely to be to an area already
fished, therefore the environmental impact of additional vessels and fishing
activity is considered to be minor adverse.

displaced will be low to moderate for demersal mobile gear and moderate to
high for demersal static gear but is likely to be accommodated within nearby
fishing grounds. Any displacement of fishing is more likely to be to an area
already fished, therefore the environmental impact of additional vessels and
fishing activity is considered to be minor adverse.

Potential environmental impact of
increased fishing effort from other
gear types that might not be
targeted

The main demersal fishing method that occurs within the areas protected by
the proposed management measures is demersal trawling. The scale of this
activity is low to moderate. There is also a low to moderate level of hooks and
lines that takes place within the proposed management areas. These
demersal fishing activities will be targeted by the proposed management
measures. The other fishing activity that currently occurs within the areas
protected by the proposed management measures is midwater trawling at low
levels. However, it is considered unlikely that fisheries using gears that are
targeted by the proposed measures would alter their gear type to one of the
other methods as there would still be areas outside the management areas
and within the surrounding ICES rectangles, where they can fish using their
existing gears.

There is potential for an increased fishing effort from other gear types to occur
within the proposed management areas in future. For example, this may
include midwater trawling, which currently takes place both within and near to
the boundaries of the protected site. This could result in potential adverse
effects on targeted pelagic fish species. However, the potential adverse
impact on habitats and species from an increase in the other gear types is
considered to be less than the benefit that would result from the prohibition of
demersal fishing gear.

Overall, the proposed management measures are considered unlikely to result
in a significant increase in the intensity of non-targeted fishing gears within the
SAC, and therefore the potential adverse impact on the environment is
assessed as negligible adverse.

The main fishing method that occurs within the protected site is hooks and
lines. The scale of this activity is moderate to high. There is also a low to
moderate level of demersal trawling that takes place within the protected
site. These demersal fishing activities will be targeted by Option 2. The
other fishing activity that currently occurs within the areas protected by
Option 2 is midwater trawling at low levels. However, it is considered
unlikely that fisheries using gears that are targeted by Option 2 would alter
their gear type to one of the other methods as there would still be areas
outside the protected site and within the surrounding ICES rectangles,
where they can fish using their existing gears.

There is potential for an increased fishing effort from other gear types to
occur within the protected site in future. For example, this may include
midwater trawling, which currently takes place both within and near to the
boundaries of the protected site. This could result in potential adverse
effects on targeted pelagic fish species. However, the potential adverse
impact on habitats and species from an increase in the other gear types is
considered to be less than the benefit that would result from the prohibition
of demersal fishing gear.

Overall, Option 2 is considered unlikely to result in a significant increase in
the intensity of non-targeted fishing gears within the SAC, and therefore the
potential adverse impact on the environment is assessed as negligible
adverse.
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Protected features

Stony and bedrock reef

Pressure/ activity/ impact
pathway

Option 1

Option 2

Demersal mobile gears prohibited from a zone in the site

Demersal static gears prohibited from a small area where VME indicator
species have been found on Annex 1 reef in the SAC

Demersal mobile gears prohibited throughout site
Demersal static gears prohibited throughout site

Overall (cumulative) assessment

Overall, when considering the balance between beneficial and adverse
effects, it is considered that there will be immediate minor beneficial effects on
the environment following the implementation of the fisheries management
measures. The scale at which the pressures associated with the demersal
gear types targeted by the management measures occur is low to moderate,
and the prohibition of demersal mobile and static gears from the specified
zones will protect and support the recovery of vulnerable habitat and
associated species within the SAC. There is also the potential for future
benefits as the measures restrict new fishers utilising the area with the
targeted gear types. The negative impacts on the environment due to
displacement are assessed as minor as the amount of effort displaced can be
accommodated at nearby fishing grounds, some of which may be within the
site, and which are already fished, thus having a community composition that
is already characterised by fishing pressures. The grounds to which the
activity is displaced to may also be less productive and thus require more
effort per unit landed. Despite this, the overall benefit of protection is likely to
be slightly greater than the negative impacts associated with displacement.

Overall, when considering the balance between beneficial and adverse
effects, it is considered that there will be immediate moderate beneficial
effects on the environment following the implementation of Option 2. The
scale at which the pressures associated with the demersal gear types
targeted by Option 2 occur is low to moderate, and the prohibition of
demersal mobile and static gears from the entire site will protect and
support the recovery of vulnerable habitat and associated species within the
SAC, and allow for potential minor spill-over benefits. There is also the
potential for future benefits as the measures restrict new fishers utilising the
area with the targeted gear types. The negative impacts on the environment
due to displacement are assessed as minor as the amount of effort
displaced can be accommodated at nearby fishing grounds which are
already fished and thus have a community composition that is already
characterised by fishing pressures. The grounds to which the activity is
displaced to may also be less productive and thus require more effort per
unit landed. Despite this, the overall benefit of protection is likely to be
significantly greater than the negative impacts associated with
displacement.

Assessment against SEA
objectives (see Table 4 in main
report)

SEA Objective 1 - To safeguard
and enhance marine ecosystems,
including species, habitats, and
their interactions

The implementation of the proposed management measures for this site are
expected to result in an immediate minor beneficial contribution to SEA
Objective 1 through the direct exclusion of a low to moderate volume of
demersal fishing activity across the proposed management areas. This will
help protect and improve the status of stony and bedrock reef which are found
in the immediate area of the protected site. There will also be a beneficial
contribution to this SEA objective in the future by providing enhanced
protection to the environment from future demersal mobile and static fishing
activities within the proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate moderate beneficial contribution to SEA Objective 1 through the
direct exclusion of a low to moderate volume of demersal fishing activity
across the protected site This will help protect and improve the status of
stony and bedrock reef which are found in the immediate area of the
protected site. There will also be a beneficial contribution to this SEA
objective in the future by providing enhanced protection to the environment
from future demersal mobile and static fishing activities at this site.

SEA Objective 2 - To maintain
and protect the character and
integrity of the seabed

The implementation of the proposed management measures for this site are
expected to result in an immediate minor beneficial contribution to the
achievement of SEA Objective 2 through the direct exclusion of a low to
moderate volume of demersal fishing activity across the proposed
management areas. This will significantly reduce disturbance of the seabed,
therefore protecting the character and integrity of the seabed. There will also
be a beneficial contribution to this SEA objective in the future by providing
enhanced protection to the environment from future demersal mobile and
static fishing activities within the proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate moderate beneficial contribution to the achievement of SEA
Objective 2 through the direct exclusion of a low to moderate volume of
demersal fishing activity across the protected site. This will significantly
reduce disturbance of the seabed, therefore protecting the character and
integrity of the seabed. There will also be a beneficial contribution to this
SEA objective in the future by providing enhanced protection to the
environment from future demersal mobile and static fishing activities at this
site.
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Protected features

Stony and bedrock reef

Pressure/ activity/ impact
pathway

Option 1

Option 2

Demersal mobile gears prohibited from a zone in the site

Demersal static gears prohibited from a small area where VME indicator
species have been found on Annex 1 reef in the SAC

Demersal mobile gears prohibited throughout site
Demersal static gears prohibited throughout site

SEA Objective 3 - To avoid the
pollution of seabed strata and/or
bottom sediments

The implementation of the proposed management measures for this site are
expected to result in an immediate negligible contribution to SEA Objective 3
through a reduction in the redistribution and settling of any contaminated
seabed sediments that are disturbed. It is, however, considered unlikely that
the seabed sediment in the protected site is significantly contaminated, and
therefore the contribution to SEA Objective 3 is assessed as negligible. There
will also be a beneficial contribution to this SEA objective in the future by
providing enhanced protection to the environment from future demersal mobile
and static fishing activities within the proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate minor beneficial contribution to SEA Objective 3 through a
reduction in the contribution to SEA Objective 3 through a reduction in the
redistribution and settling of any contaminated seabed sediments that are
disturbed. It is, however, considered unlikely that the seabed sediment in
the protected site is significantly contaminated, and therefore the
contribution to SEA Objective 3 is assessed as negligible. There will also be
a beneficial contribution to this SEA objective in the future by providing
enhanced protection to the environment from future demersal mobile and
static fishing activities at this site.

SEA Objective 4 - To avoid
pollution of the marine water
environment

The implementation of the proposed management measures for this site are
expected to result in an immediate negligible contribution to SEA Objective 4
by reducing seabed disturbance and indirect water quality effects associated
with low to moderate fishing activity within the proposed management areas
and potentially displacing this activity to new unfished areas or more likely to
nearby areas that are already fished. There will also be a beneficial
contribution to this SEA objective in the future by providing enhanced
protection to the environment from future demersal mobile and static fishing
activities within the proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate minor beneficial contribution to SEA Objective 4 by reducing
seabed disturbance and indirect water quality effects associated with low to
moderate fishing activity within the protected site and potentially displacing
this activity to new unfished areas or more likely to nearby areas that are
already fished. There will also be a beneficial contribution to this SEA
objective in the future by providing enhanced protection to the environment
from future demersal mobile and static fishing activities fishing activities at
this site.

SEA Objective 5 - To maintain or
work towards achieving ‘Good
Environmental Status’ of water
bodies

The implementation of the proposed management measures for this site are
expected to result in an immediate negligible contribution to SEA Obijective 5,
particularly in relation to Descriptors 1 (biological diversity) and 6 (sea-floor
integrity), by supporting the potential recovery of benthic communities and the
integrity of the seabed through the exclusion of a low to moderate volume of
demersal fishing activity across the proposed management areas and
potentially displacing this activity to new unfished areas or more likely to
nearby areas that are already fished. There will also be a beneficial
contribution to this SEA objective in the future by providing enhanced
protection to the environment from future demersal mobile and static fishing
activities within the proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate minor beneficial contribution to SEA Objective 5, particularly in
relation to Descriptors 1 (biological diversity) and 6 (sea-floor integrity), by
supporting the potential recovery of benthic communities and the integrity of
the seabed through the exclusion of a low to moderate volume of demersal
fishing activity across the protected site and potentially displacing this
activity to new unfished areas or more likely to nearby areas that are
already fished. There will also be a beneficial contribution to this SEA
objective in the future by providing enhanced protection to the environment
from future demersal mobile and static fishing activities at this site.
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Protected features

Stony and bedrock reef

Pressure/ activity/ impact
pathway

Option 1

Option 2

Demersal mobile gears prohibited from a zone in the site

Demersal static gears prohibited from a small area where VME indicator
species have been found on Annex 1 reef in the SAC

Demersal mobile gears prohibited throughout site
Demersal static gears prohibited throughout site

SEA Objective 6 - To preserve
and enhance existing marine
carbon stocks and carbon
sequestration potential

The implementation of the proposed management measures for this site are
expected to result in an immediate negligible contribution to SEA Objective 6
by reducing the disturbance of seabed sediments and potentially supporting
the long term storage of carbon locked within these sediments within this site,
through the exclusion of a low to moderate volume of demersal fishing activity
across the proposed management area. The potential displacement of fishing
activity to new unfished areas may release stored carbon. The more likely
displacement of fishing activity to nearby areas that are already fished is
unlikely to release additional significant stores of carbon as these areas are
already subject to these pressures. There will also be a beneficial contribution
to this SEA objective in the future by providing enhanced protection to the
environment from future demersal mobile and static fishing activities within the
proposed management areas.

The implementation of Option 2 for this site is expected to result in an
immediate minor beneficial contribution to SEA Objective 6 by reducing the
disturbance of seabed sediments and potentially supporting the long term
storage of carbon locked within these sediments within this site, through
the exclusion of a low to moderate volume of demersal fishing activity
across the protected site. The potential displacement of fishing activity to
new unfished areas may release stored carbon. The more likely
displacement of fishing activity to nearby areas that are already fished is
unlikely to release additional significant stores of carbon as these areas are
already subject to these pressures. There will also be a beneficial
contribution to this SEA objective in the future by providing enhanced
protection to the environment from future demersal mobile and static fishing
activities at this site.
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Appendix D Abbreviations

Acronym
BGS
BRIA
CBD
CCUS
CFP
COP
CSSEG
EC
EMODnet
ESO
EU
EUNIS
FAO
FEAST
GeMS
GEN
GES
GHG
HND
HPAI
HRA
ICES
INTOG
JNCC
MDAC
MPA
MSFD
NAO
NCMPA
NEAFC
NMPi

Definition

British Geological Survey

Business and Regulatory Impact Assessment
Convention on Biological Diversity

Carbon Capture, Utilisation and Storage
Common Fisheries Policy

Conference of the Parties

Clean and Safe Seas Evidence Group

European Commission

European Marine Observation and Data Network
Electricity System Operator

European Union

European Nature Information System

Food and Agriculture Organisation

Feature Activity Sensitivity Tool

Geodatabase of Marine features adjacent to Scotland
General

Good Environmental Status

Greenhouse Gas

Holistic Network Design

Highly Pathogenic Avian Influenza

Habitats Regulations Appraisal

International Council for the Exploration of the Sea
Innovation projects and Targeted Oil and Gas Decarbonisation
Joint Nature Conservation Council

Methane Derived Authigenic Carbonate

Marine Protected Area

Marine Strategy Framework Directive

North Atlantic Oscillation

Nature Conservation Marine Protected Area
North-east Atlantic Fisheries Commission

National Marine Plan Interactive
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OSPAR Oslo-Paris Conventions

OTNR Offshore Transmission Network Review
PMF Priority Marine Features

pMPA Proposed Marine Protected Area
RBMP River Basin Management Plan

SA Sustainability Appraisal

SAC Special Area of Conservation

SEA Strategic Environmental Assessment
SEIA Socio-economic Impact Assessment
SNH Scottish Natural Heritage

SPA Special Protection Area

SSSI Site of Special Scientific Interest

TAC Total Allowable Catch

UK United Kingdom

UN United Nations

UNFCCC United Nations Framework Convention on Climate Change
VME Vulnerable Marine Ecosystem

VMS Vessel Management System
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