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MARCH 2018 

This document provides advice to Public Authorities and stakeholders about the 
activities that may affect the protected features of Loch Carron possible MPA.  It 
provides advice from Scottish Natural Heritage under Section 80 of the Marine 
(Scotland) Act to public authorities as to matters which are capable of damaging or 
otherwise affecting the protected features of Nature Conservation MPAs, how the 
conservation objectives of the site maybe furthered or their achievement hindered, 
and how the effects of activities on MPAs may be mitigated. It covers a range of 
different activities and developments but is not exhaustive. It focuses on where there 
is a risk to achieving the conservation objectives. The paper does not attempt to 
cover all possible future activities or eventualities (e.g. as a result of accidents), and 
does not consider cumulative effects. 

 

The following site-specific documents provide further information about the features, 
evidence and assessment of the MPA and should be read alongside this paper – 

 Site summary 

 Data Confidence Assessment 

 Detailed assessment against the MPA Selection Guidelines 
 

Further information on marine protected areas and management is available at - 

www.scotland.gov.uk/Topics/marine/marine-environment/mpanetwork 

For the full range of MPA site documents and more on the fascinating range of 
marine life to be found in Scotland’s seas,  please visit - 

www.nature.scot/mpas or www.jncc.defra.gov.uk/scottishmpas 

http://www.nature.scot/mpas
http://www.jncc.defra.gov.uk/scottishmpas
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1 Overview of this document 

This document provides details of the Conservation Objectives and Management 
Advice for the possible MPA and it is divided into five main sections. The introduction 
in section 3 gives an overview of the Loch Carron possible MPA and its part in terms 
of conservation and wider benefits. Section 4 provides an overview of the roles of the 
various bodies involved with advising, regulating and managing the possible MPA. 
Section 5 describes the protected features, and section 6 outlines their condition and 
provides the Conservation Objectives for the site. Section 7 describes the threats 
and pressures to which the protected features are sensitive, and section 8 provides 
management advice for these activities.    

2 Introduction 

 
2.1 Purpose statement 

The purpose of Loch Carron possible Marine Protected Area (MPA) is to enable the 
seabed habitats to contribute to the Scottish MPA network, the conservation of the 
wider marine environment around Scotland, and Good Environmental Status within 
the North-East Atlantic.  The purpose of the Loch Carron possible MPA is to 
conserve the protected features in favourable condition, or recover them, as a 
contribution to the OSPAR MPA network in the North-East Atlantic. This possible 
MPA has been selected to protect flame shell beds and maerl beds. 
 
2.2 Conservation benefits 

Loch Carron possible MPA provides conservation benefits by affording protection to 
flame shell beds, maerl beds and their associated species. In summary the 
conservation benefits of this site are: 

 The possible MPA is home to multiple flame shell beds, which are considered 
scarce in the UK, and Loch Carron has the largest known flame shell bed in the 
world, encompassing around quarter of a billion flame shells.   

 Loch Carron possible MPA also encompasses numerous good examples of maerl 
beds which have a restricted distribution in the north-east Atlantic, and much of 
this habitat is distributed within Scottish waters. 

 Flame shell beds and maerl beds both provide habitat complexity that supports a 
high diversity of other plants and animals. 

 Loch Carron possible MPA potentially provides a source of flame shell larvae for 
beds outside the site. 

 

2.3 Wider benefits 

The protected features of the possible MPA provide ecosystem services locally and 
to the wider marine environment. Further detail on these ecosystem services is 
available in the site-specific information in the Conservation Objectives (section 5). In 
summary, the main benefits of the Loch Carron possible MPA relate to habitat 
provision, sediment stabilisation, elevated biodiversity and associated productivity, 
nutrient cycling, waste breakdown and detoxification, resilience to invasive non-
native species and disease, and carbon storage.  The contributions are typically 
small in the context of the whole of Scotland, but those of relative importance are 
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indicated in figure 1 with a * to reflect (collectively and at a wider scale) their 
significance for human well-being and/or ecosystem resilience. 

 
There is potential for these benefits to be enhanced. This may be achieved by 
improving the quantity or quality (health) of the protected features themselves 
(particularly where there is a ‘recover’ objective as in this possible MPA) and/or 
through promoting recreational enjoyment or natural resource use compatible with 
the site’s Conservation Objectives.   

 
Figure 1 illustrates that the protected features of Loch Carron possible MPA 
contribute to benefits for people, and the linkages with supporting processes. This is 
represented as a linear flow from the site’s assets (flame shell beds and maerl beds) 
through to the benefits for people. In reality there are many complex interactions, 
whereby functions/processes and the natural asset of the site can contribute to 
different benefits and, similarly, a benefit can be dependent on many different 
processes and ecosystem components. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Benefits to people associated with protected features of the Loch Carron 
possible MPA 
 
2.4 Contribution to policy commitments  

Managing this possible MPA to recover the flame shell beds and conserve the maerl 
beds in favourable condition will ensure the continued provision of the benefits above 
as well as the site’s contribution to: 

 An ecologically coherent network of MPAs which are well managed under the 
OSPAR convention. 

 The protection of maerl beds which are an OSPAR threatened and/or declining 
habitat.  

 Achieving Good Environmental Status under the EU Marine Strategy Framework 
Directive particularly in relation to biological diversity and seafloor integrity. 

 The EU Water Framework Directive requirement to achieve ‘good’ status of all 
water bodies by 2015 and maintain this – Loch Carron possible MPA has ‘good’ 
overall status. 

 Benefits for people 
 
*Food and Nutrition 

*Healthy Climate 

*Clean water / 
sediments 

Tourism & recreation 

Nature-watching 

Health & well-being 

Knowledge (science & 
education) 

 
Functions / 
Processes 

e.g. habitat creation; 
carbon storage  

 
Natural Resources 

e.g. sca llops; recreational 

diving s i te 

 

Protected features of 
Loch Carron possible 
MPA 
 
Maerl beds 
Flame shell beds 
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 Making a significant contribution to the protection, enhancement and health of the 
marine area under the National Marine Plan.   

 Restoring marine and coastal ecosystems and increasing the environmental 
status of our seas under the Scottish Biodiversity Strategy. 

 Helping to adapt to climate change under The Scottish Climate Change 
Adaptation Programme.  
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3 Roles 

 
This document provides advice for the Loch Carron possible MPA in relation to 
activities that may affect the protected features. More detailed advice can be 
provided to Public Authorities to inform their decision making as required.  In doing 
this, our aim is to ensure the conservation objectives for the protected features are 
met.   
 
Section 80 of the Marine Scotland Act gives Scottish Natural Heritage (SNH) the 
remit to provide advice and guidance to public authorities as to the matters which are 
capable of damaging or otherwise affecting the protected features of Nature 
Conservation MPAs, how the conservation objectives of the site maybe furthered or 
their achievement hindered, and how the effects of activities on MPAs may be 
mitigated.  
 
It is the role of public authorities to ensure that the activities they regulate, permit or 
licence do not hinder the achievement of the Conservation Objectives of Loch 
Carron possible MPA. The management advice in this document is provided to 
assist public authorities in managing the activities outlined in Table 1 and carrying 
out their duties under Section 82 and 83 of the Marine (Scotland) Act 2010.  
 
Stakeholders can provide additional evidence to support the development of 
management including local knowledge of the environment and of activities.  This will 
contribute to the development of well-designed and effective management 
measures.  

4 Protected features  

The Loch Carron possible MPA has been selected to become part of Scotland’s 
MPA network that has been established to help conserve and recover a range of 
Scotland’s important marine habitats, wildlife, geology and landforms.   
 
The locations and extent of the protected features within the Loch Carron possible 
MPA are shown on Figure 2.   
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Figure 2  Location of the Loch Carron possible MPA and distribution of the proposed protected features 
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5 Conservation objectives 

5.1 Background 

Conservation objectives set out the desired quality of the protected features within 
each MPA.  They will form part of the designation order for the MPA and will be in 
place at the time the site is formally designated.  Annex 1 sets out the Conservation 
Objectives for the site.  

5.2 Feature condition and conservation objectives 

A conserve objective is used where evidence exists that a protected feature of an 
MPA is in good condition or where there is uncertainty concerning the condition of a 
feature.  A recover objective will be used where evidence exists that a species or 
habitat of an MPA is declining and/or damaged and therefore not in a good condition.   
 
We have recommended the following conservation objectives for the Loch Carron 
possible MPA: 

 recover for flame shell beds;  

 conserve for maerl beds.   

The recover conservation objective for flame shell beds reflects the condition of the 
beds off Sgeir Bhuidhe for which there is evidence of damage. The large flame shell 
bed in Strome Narrows is considered to be in a good condition but is still covered by 
the recover flame shell bed objective. The map in Annex 2 provides a recommended 
target area over which conservation management should be focussed to support the 
recovery of the damaged flame shell beds at Sgeir Bhuidhe. This area was 
delineated using current knowledge of the distribution of the flame shell beds, other 
key Priority Marine Features including historical records, and the distribution of areas 
exhibiting suitable environmental conditions. For further details see Moore et al. 
(2018). 

6 Feature sensitivity 

The following sections provide an overview of the pressures and 
activities/developments most relevant to the protected features. Further information 
on feature sensitivity, including the evidence we have used in developing our advice 
is provided in Marine Scotland’ Feature Activity Sensitivity Tool (FEAST)1. The 
information in FEAST reflects our current understanding of the interactions between 
activities, pressures and features. It highlights that activities can give rise to a range 
of pressures, which the protected features may be sensitive to.  Our assessment of 
sensitivity is based on a feature’s tolerance (response to change) and its ability to 
recover.   
 

6.1 Flame shell beds 

Flame shell beds are highly sensitive to physical disturbance2. Activities that cause 
physical disturbance can break up the nest structure that the flame shells create, 
remove and kill individuals and damage the delicate shells, subsequently leaving 
them vulnerable to predation. Flame shell beds are also highly sensitive to surface 

                                            
 
1
 http://www.marine.scotland.gov.uk/feast/ 

2
 Includes Physical removal (extraction of substratum) and sub-surface abrastion/penetration 

pressures in FEAST. 

http://www.marine.scotland.gov.uk/feast/
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abrasion. In addition to direct impacts, flame shell beds are sensitive to increased 
levels of sedimentation3. This causes smothering of the bed, blocking the water flow 
and exchange of oxygen, a reduction in light and a reduction in the ability to feed, 
affecting the flame shells and other plants and animals associated with the beds. 
Flame shell beds do have the capacity to recover from impacts (albeit this may be 
slowly) provided that pressures that they are sensitive to are removed/avoided, 
suitable environmental conditions are maintained and there are existing flame shell 
beds in the locality of the area that has been damaged to provide a source of larvae 
and suitable substrate for larvae to settle on.  

6.2 Maerl beds 

Maerl beds are highly sensitive to physical disturbance2. The three-dimensional 
structure, quality and associated communities of maerl beds can be substantially 
affected by crushing, burial of live maerl and disruption of the surface and underlying 
sediment. Maerl beds are also highly sensitive to surface abrasion. In addition to 
direct impacts, maerl beds are sensitive to increased levels of sedimentation3. This 
causes smothering of the maerl and associated fauna and flora, blocking the water 
flow and exchange of oxygen, nutrients and also food for filter feeders associate with 
the beds. Maerl beds have a low/negligible rate of recovery due to their exceptionally 
slow growth rate. 
 

7 Management advice on activities 

 

Table 1 below describes the activities that take place within or close to the Loch 
Carron possible MPA which are considered capable of affecting the protected 
features.  Spatial data relating to the location and extent of the activities listed can be 
accessed on Marine Scotland’s National Marine Plan Interactive4 (where available). 

 

Table 1 also provides SNH’s advice on management for activities where we consider 
this may be necessary to achieve the conservation objectives for the protected 
features. The advice is focused on the activities that cause an effect (a pressure) 
that a feature is sensitive to.  Pressures can be physical (e.g. abrasion of the 
seabed), chemical or biological.  Different activities may cause the same pressure, 
e.g. fishing using bottom gears and aggregate dredging both cause abrasion which 
can damage the surface of the seabed.  
 
Our advice takes a risk-based approach, i.e. we are focusing on providing advice 
where we believe there is a risk to achieving the conservation objectives.  We have 
identified risks to achieving the conservation objectives where there is an overlap 
between protected features and activities associated with pressures that the features 
are sensitive to.   
We have provided management advice to support public authorities and others in 
managing these risks.  Our advice is based on existing data and information on 
protected features and relevant activities, and our understanding of the relationships 
between the features and activities. We have identified a range of management 
advice: 
 

                                            
 
3
 Includes siltation changes (low/high), organic enrichment pressures inFEAST. 

4
 https://marinescotland.atkinsgeospatial.com/nmpi/ 

https://marinescotland.atkinsgeospatial.com/nmpi/
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 management to remove or avoid pressures;  

 management to reduce or limit pressures; or 

 no additional management required. 
 
For our advice on fisheries management we have also stated where we think this 
should be ‘considered.’ This term is included to highlight that an issue exists, but 
circumstances mean that a specific recommendation for action cannot / or need not 
be made at this point.  However, there is sufficient cause to make fishery managers 
aware of the issue and for them to consider if a fishery management measure may 
be helpful in achieving conservation objectives – particularly where there may be a 
synergy between the benefits of management actions for the fishery and 
the conservation objectives for the feature. 
 
Activities which the protected features are not thought to be sensitive to are not 
considered further within this document and are listed below. New or other activities 
not identified within the table would need to be considered on a case-by-case basis. 
We recognise that stakeholders can provide local environmental knowledge and 
more detailed information on activities, including in relation to intensity, frequency 
and methods.  This additional information will help public authorities and others 
develop more specific management, focussed on the interaction between features 
and activities.  If new information becomes available our management advice may 
be revised. 
 
Activities occurring within the possible MPA but are not considered to be capable of 
affecting the protected features are: 
 

 aquaculture – inactive finfish and shellfish sites; 

 outfall from sewage treatment works at Port Luinge; 

 ports and harbours – existing activities; 

 commercial shipping; and  

 sailing/boating areas.  
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Table 1:  Management advice for activities believed to take place within or close to the Loch Carron possible MPA and which 
are considered capable of affecting the protected features. Where a cell is coloured grey under the management 
advice columns this indicates that management is already in place and/or no additional management is considered to 
be required to achieve the conservation objectives. Further details of existing management are provided in the 
footnotes. 

Existing activities 
considered capable of 
affecting the protected 
features 

Description of activity Management advice for proposed protected features  

Flame shell beds Maerl beds 

Aquaculture – finfish 
farms 

Active salmon fish farms (cages 
and associated equipment e.g. 
moorings over or on the seabed) 

Remove or avoid pressures5 Remove or avoid pressures5 

Fishing – bottom towed 
gear 

Includes trawls, dredges and 
hydraulic methods. 

Remove or avoid pressures6 Remove or avoid pressures 

Fishing – static gear 

 

Includes pots /creels  Reduce or limit pressures should 
be considered. 

Reduce or limit pressures 
should be considered 

Fishing – diver 
collection of bivalves 

Collection by hand No additional management 
required 

No additional management 
required 

Fishing – diver 
collection of bivalves  

Use of diver-operated hydraulic 
gears (e.g. air lifts) 

Remove or avoid pressures6 

 

Remove or avoid pressures 

                                            
 
Details of existing management measures 
 
5
 This activity is already subject to licensing/regulation through which has to take account of the protected features within this possible MPA. 

6
 Flame shell beds are protected by The Loch Carron Urgent Marine Conservation Order (MCO) 2017 which was put in place from 20 May 2017 to prohibit 

the deployment and use of demersal mobile fishing gears (bottom towed gears) within the Loch Carron MPA. See http://www.gov.scot/Topics/marine/marine-
environment/mpanetwork/developing/2017MPA for further information. This MCO does not cover the full extent of the revised site boundary or the maerl 
beds. A new MCO is currently being consulted on to support management of the extent of the possible MPA. 

http://www.gov.scot/Topics/marine/marine-environment/mpanetwork/developing/2017MPA
http://www.gov.scot/Topics/marine/marine-environment/mpanetwork/developing/2017MPA
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Existing activities 
considered capable of 
affecting the protected 
features 

Description of activity Management advice for proposed protected features  

Flame shell beds Maerl beds 

Anchorage areas Anchorages marked either on 
Admiralty charts or area 
sailing/cruising guides that are 
used by commercial and/or 
private vessels. 

No additional management 
required7 

No additional management 
required7 

Moorings Individual weights/point 
attachment to the seabed with 
associated chain/rope for 
tethering vessels in a fixed 
position. 

No additional management 
required for existing moorings 

 

Remove or avoid pressures 
associated with new moorings8 

No additional management 
required for existing moorings 

 

Remove or avoid pressures 
associated with new moorings8 

                                            
 
Additional information on management advice 
7
  This activity is not currently subject to licensing/regulation. However when the next update is made to the cruising guide for recreational boat users a note 

will be added about the possible MPA and in particular one anchorage (Ulluva) which is in proximity to the flame shell bed. 
8
 New moorings within the possible MPA should be subject to the process adopted for the serpulid reefs in Loch Creran 

(http://www.gov.scot/Topics/marine/Licensing/marine/Applications/lochcreran)  which would involve using a diver survey to confirm the absence of flame shell 
beds and maerl beds area being considered for new moorings. This includes those moorings within the areas managed by mooring associations in order to 
make sure they are sited away from these sensitive habitats. It is recommended that the Loch Creran advice is updated to provide a process for mooring 
applications that occur in MPAs with sensitive habitats. 

http://www.gov.scot/Topics/marine/Licensing/marine/Applications/lochcreran
http://www.gov.scot/Topics/marine/Licensing/marine/Applications/lochcreran
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Existing activities 
considered capable of 
affecting the protected 
features 

Description of activity Management advice for proposed protected features  

Flame shell beds Maerl beds 

Scientific 
survey/research 

Survey work for 
science/research purposes that 
involves divers, ROV, grabs, 
drop down video etc.  

No additional management 
required9 

No additional management 
required9 

                                            
 
9
 This activity is not currently subject to licensing/regulation for NC MPAs unless a deposit is being made on the seabed. However, we would encourage those 

involved with survey work for scientific/research purposes should undertake an assessment to ensure that the activities planned do not hinder the 
conservation objectives of the MPA. Consultation with Marine Scotland and SNH is advised. 
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8 Research and survey requirements 

 
We recognise that there are still important gaps in our understanding and knowledge 
of the features of this site. We will identify research and survey projects to inform our 
understanding of these aspects. The requirements identified below are not a 
commitment to undertake this work. However, by highlighting these gaps we hope to 
inform future discussions with parties interested in undertaking research in this site 
and/or on these features, to help direct research and aid monitoring priorities.  
 

1. Monitoring of the flame shell beds to establish the speed and degree to which 
recovery is occurring. 

2. Finer resolution sampling to help define the extent of the maerl beds to the 
south-west of the possible MPA, and to determine the distribution of flame 
shells amongst these maerl beds, i.e. if there are just scattered nests or if this 
is a more frequent occurrence. 
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Annex 1. Loch Carron possible MPA Conservation Objectives 

The box below provides a short overview of the Conservation Objectives for the Loch 
Carron possible MPA. The full Conservation Objectives, which includes site-specific advice 
and information on the habitats that form part of this possible MPA, are provided in the 
tables that follow. A definition of the terms used is in the Glossary (Annex 3). 
 

Loch Carron possible MPA 
 
The Conservation Objectives of the Loch Carron possible MPA, are that the 
protected features   

 so far as already in favourable condition, remain in such condition; and 

 so far as not already in favourable condition, be brought into such condition, 
and remain in such condition. 

 
“Favourable condition”, with respect to a marine habitat, means that 

 its extent is stable or increasing; and 

 its structures and functions, its quality, and the composition of its 
characteristic biological communities are such as to ensure that it is in a 
condition which is healthy and not deteriorating. 

 
Any temporary deterioration in condition is to be disregarded if the habitat is 
sufficiently healthy and resilient to enable its recovery from such deterioration. Any 
alteration to that feature brought about entirely by natural processes is to be 
disregarded. 

Protected features: flame shell beds, maerl beds 
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Extent 
 

Feature Site specific advice Site specific information 

Flame shell 
beds 

Recover the extent and 
distribution of the flame 
shell beds off Sgeir 
Bhuidhe and conserve 
the current extent and 
distribution of the Strome 
Narrows flame shell beds 
so that they are stable or 
increasing.  
 
 

The current total estimated extent of the flame shell (Limaria hians) beds is 
approximately 213.8 ha.  
 
Four areas of flame shell bed have been identified, three off the islet of Sgeir Bhuidhe in 
outer Loch Carron: Sgeir Bhuidhe East, West and North beds with respective extents of 
7.0, 7.7 and 5.1 ha. The fourth bed is an extensive bed of 194 ha within Strome Narrows 
and its western approach channel (Moore et al., 2018), this is the largest known flame 
shell bed in the U.K. and apparently in the world.    
 
The extent and distribution of flame shell beds appear to be limited by depth, suitable 
habitat and water movement. The Strome Narrows bed occurs from 3-23 m with a gap in 
distribution in the deepest trough (20-30 m). The predominant substrate consists of 
coarse sand with dense pebbles, cobbles and shells bound by a Limaria hians byssal 
turf often forming a mosaic with relatively homogeneous sand patches (Moore et al., 
2018).  Extensive areas of the seabed exhibit 50 - 100% coverage by the byssal turf of 
the bivalve.   The three beds at Sgeir Bhuidhe occur over a depth range of 9.5 - 21.1 m.  
The predominant substrate in this region is silty, shelly sand with scattered gravel, 
pebbles, cobbles and shells, which are bound together by Limaria forming a byssal turf.  
Where this turf dominates coverage of the seabed, it generally forms a mosaic with 
relatively homogeneous sand patches.   
 
The documented damage to the three beds at Sgeir Bhuidhe is evidence of a decrease 
in extent. Management should aim to allow these beds to recover their extent.  Minimum 
estimates of the spatial extent of damage to the beds have been calculated as 8% for 
the East bed (the best developed bed of the three), 4% for the West bed and 0% for the 
North bed (Moore et al., 2018).  These estimates do not take into consideration whether 
the edge of the bed has receded due to damage. 
 
There is no other historical data to identify any temporal trends in the larger Strome 
Narrows bed in terms of whether its extent and distribution is stable, increasing or 
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Extent 
 

Feature Site specific advice Site specific information 

decreasing.   
 

Maerl beds Conserve the current 
extent and distribution of 
the maerl beds within the 
site so that they are 
stable or increasing.  
 

The current total estimated extent of the Loch Carron MPA maerl beds is > 56 ha.  
 
A small maerl bed (0.1 ha) was recorded in Strome Narrows. Maerl has also been found 
to be widely scattered amongst the complex system of embayments, skerries and 
channels between Plockton and Loch Alsh, with a major bed at Port Luinge (56 ha) and 
clusters of further records in the vicinity of Plockton and off Badicaul near the mouth of 
Loch Alsh (Moore et al., 2018).  
 
The extent and distribution of maerl beds are likely to be limited by depth, water clarity 
and water movement. The small maerl bed at Strome Narrows occurred at a depth of 7.8 
- 8.9 m. The three records north of Plockton occur over a depth range of 1.1 m above 
chart datum to 1.5 m below chart datum, but possibly extending to a depth of 5.2 m. Half 
of the eight maerl records off Badicaul, are located over a depth range of 1.0 - 8.3 m. 
Within Port Luinge, the largest maerl bed, the maerl records are distributed over a depth 
range of 0.2 - 11.6 m. 
 
While the Strome Narrows maerl bed (0.1 ha) can certainly be classed as a very small 
bed, it is likely that the Port Luinge bed in Loch Carron (56 ha) represents a moderate-
sized example of a SS.SMp.Mrl.Pcal.R maerl bed.  It is a coherent component of a 
wider system of fragmentary maerl beds that extends along the coastline from Plockton 
to the mouth of Loch Alsh and which may collectively extend to over 100 ha.    
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Structures 

Feature Site specific advice Site specific information 

Flame shell 
beds 

Recover the thickness of 
the bed, turf coverage 
and density of individual 
flame shells in the 
damaged areas off Sgeir 
Bhuidhe to the levels 
found in the surrounding 
undamaged bed, and 
conserve the current 
thickness of the bed, turf 
coverage and density of 
individual flame shells at 
Strome Narrows so that 
they are stable or 
increasing. 

Core samples at Strome Narrows and Sgeir Bhuidhe found mean densities of 330 and 
420 individuals/m2 respectively (Moore et al., 2018). The 2017 core sample values are 
similar to those obtained from different locations within the same bed in 2009 (ERT 
(Scotland) Ltd, 2010). 
 
Turf coverage has been found to vary widely throughout the Strome Narrows bed with 
average cover around 30 - 70%, although extensive areas supported coverages of 
around 100%.  The density of the Limaria hians population and the diversity of the 
epibiotic community the habitat supports are typical of Scottish beds. 
 
At the beds around Sgeir Bhuidhe the Limaria turf generally formed a mosaic with 
relatively homogeneous sand patches.  Turf coverage was most pronounced on the 
eastern bed, with coverage estimates averaging 45%, although extensive areas 
exhibited values from 60 - 100%.  The turf habitat was more patchily distributed on the 
northern and western beds, with coverage estimates averaging 35% in both areas.    
 
The documented damage to the three beds at Sgeir Bhuidhe shows evidence of a 
decrease in bed thickness and density of individual Limaria in these areas. Management 
should aim to allow these beds to recover their bed thickness, turf coverage and density 
of Limaria.  Evidence of damage largely took the form of bands of flattened byssal turf 
and disaggregated byssal/stone turf matrix, as well as the presence of dead and broken 
shell material. The severest form of dredge damage observed was predominantly in 
deeper water or at the periphery of the beds and consisted of parallel dredge scars, 
composed of narrow lines of stones separated by broader bands of more homogeneous 
sandy sediment, where stones and epibiota had been largely removed.   
 
There is no other historical data to identify any temporal trends in the larger Strome 
narrows bed in terms of whether the thickness of the bed, turf coverage and density of 
individuals is stable, increasing or decreasing.    
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Structures 

Feature Site specific advice Site specific information 

Maerl beds Conserve the three-
dimensional structure of 
the beds, in particular the 
percentage cover of live 
maerl so that it is stable 
or increasing. 
 
 

In terms of live maerl content the Strome Narrows bed is fairly typical of Scottish beds. 
Estimates of cover by live Phymatolithon calcareum within the bed varied between 15% 
and 42%, with a mean of 28%, placing it within the mid-range of Scottish beds. Live P. 
calcareum together with maerl gravel, constituted the predominant substrate, which was 
thrown into waves in part of the bed, indicating the presence of strong current action.   
 
The Port Luinge bed and other beds between Plockton and Loch Alsh had extensive 
coverage of around 50% live maerl and can be considered amongst the richer Scottish 
beds.  Half of the eight maerl records off Badicaul, located over a depth range of 1.0 - 
8.3 m, indicate rich maerl sites with 50 - 75% live P. calcareum, with the remaining 
substrate composed largely of dead maerl and maerl gravel.  The Port Luinge bed is a 
rich maerl bed, with coverage of at least 40% and locally 80% live P. calcareum at half 
the sites. 
 

 

Function and Quality 

The boxes below provide the site specific advice on the ‘function of the habitat and its quality’ element of this conservation 
objective. 
 
‘Quality’ in this context is taken to mean the processes relevant to the features e.g. water movement,  chemical water quality 
parameters etc and are referred to as environmental conditions in the table below.  Consideration of the functioning of the habitat 
and supporting environment on which it relies needs to take into account the wider functioning and environmental conditions within 
this sea loch.  
 
Loch Carron MPA encompasses Strome Narrows, the outer part of Loch Carron and extends south to meet the Lochs Duich, Long 
and Alsh MPA.  The tides entering and leaving the loch are squeezed through the narrow, shallow sill at Strome Narrows creating 
fast water flow and supplying the necessary food for the species and habitats to form and thrive. Towards the head of the loch in 
inner Loch Carron water movement is slower. The flushing time for the loch is four days, during which time around 60% of the 
loch’s volume is exchanged with the neighbouring coastal waters (Edwards and Sharples, 1986).  The coast between Plockton and 
Kyle Akin is moderately exposed with low currents. 
 
Loch Carron and the Loch Carron Outer Bay have been assessed as having ‘good’ overall water body status in 2016 in relation to 
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the EU Water Framework Directive (River Basin Planning Assessments for the Water Environment and Water Services (Scotland) 
Act 2003). 
 
In addition to the qualifying and protected features of this site, other dominant marine habitats include kelp and seaweed 
communities on sublittoral sediment (SS.SMp.KSwSS), usually with varying densities of Saccharina latissima and predominantly 
filamentous and fine filiform red algal turfs on sandy sediments. Circalittoral mixed substrates (SS.SMx.CMx) also feature, 
particularly towards the inner basin often augmented by large numbers of Ophiura albida.  
 

Feature Site specific advice Site specific information 

Flame shell 
beds 

Recover the 
functions 
provided by 
flame shell 
beds in the 
areas in which 
they were 
damaged and 
conserve 
these functions 
in undamaged 
areas. 
Conserve the 
environmental 
conditions that 
support flame 
shell beds.  

 

Key functions 

 Formation of habitat 

 Biomass production 

 Larval/gamete supply 

 Nutrient cycling 

 Resilience to INNS & 
disease 

 Sediment 
stabilisation 

 Waste breakdown & 
detoxification of 
water/sediment 

 
Environmental 
conditions  

 Water movement 

 Water quality 

The key functions provided by flame shell beds include habitat provision, 
elevated biodiversity and associated productivity. Flame shell beds 
stabilise a seabed that would otherwise consist of mobile sand or gravel, 
increasing biodiversity by creating habitat for organisms such as kelps, 
peacock worms and brittle stars. Examples of the characteristic 
biological communities supported by the beds are described in the next 
section. Although little is known about the connectivity of flame shell 
beds in Loch Carron, the assumption is that they provide an important 
source of larval supply for this species; the extent of Loch Carron beds 
is the largest known in Scotland and the world, elevating their likely 
importance as a genetic source.  
 
Where flame shell beds are small in extent they are likely to make only 
small contributions to other functions. However, the large extent of the 
Loch Carron beds means that they may make substantial local/regional 
contributions to biomass production, nutrient cycling, waste breakdown 
and detoxification, resilience to invasive non-native species (INNS) and  
disease, sediment stabilisation and carbon storage. 
 
Maintaining the flame shell beds relies on adequate supply of larval 
recruits and food (plankton) and suitable environmental conditions for 
growth. Environmental conditions, including water movement patterns 
and water quality are important in the provision of these requirements. 
Flame shell beds are strongly associated with areas of high current flow.  
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Tidal movement coming into Loch Carron will be accelerated past the 
islands at Sgeir Bhuidhe and through the Strome Narrows creating the 
strong tidal currents necessary for the development of a flame shell bed 
here. The continually moving currents created by the tide entering and 
leaving the loch keep planktonic food passing the filter feeding flame 
shells, supporting bed growth.  
 
The overall condition of Loch Carron and Outer Loch Carron was ‘good’ 
under the assessment conducted by SEPA for the Water Framework 
Directive in 2016. This assessment includes consideration of water 
chemistry, pollutants, the physical condition of the water body, plant and 
animal communities, including plankton, and the risk from invasive non-
native species.  The current status of these parameters provides 
suitable conditions for sustaining the flame shell beds. 
 
In the areas where damage has occurred to the beds at Sgeir Bhuidhe 
management should aim to allow them to recover, increasing their 
contribution to the key functions. 

Maerl beds Conserve the 
functions 
provided by 
maerl beds 
and the 
environmental 
conditions that 
support them.  
 

Key functions 

 Formation of habitat 

 Natural resilience to 
INNS & disease 

 Carbon storage & 
climate regulation 

 
Environmental 
conditions  

 Water movement 

 Water quality 

 Water clarity 

The key function provided by the maerl beds is the formation of habitat. 
Maerl nodules form loosely interlocking beds through which water is able 
to circulate, providing the perfect conditions for the development of 
diverse communities of plants and animals (on, within or under the 
beds).  Examples of the characteristic biological communities supported 
by the beds are described in the next section.  
 
Where maerl beds are small in extent they are likely to make only small 
contributions to other functions. However, the extent of the Loch Carron 
beds means that they may make substantial local/regional contributions 
to resilience to invasive non-native species (INNS) and disease, and 
carbon storage. 
 
Maintaining the maerl beds relies on suitable environmental conditions 
for growth. Environmental conditions, including water movement, water 
clarity and water quality, are important. The moderately exposed, low 
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currents at Port Luinge provide suitable conditions for the development 
of the maerl bed here.   
 
The overall condition of Loch Carron and Outer Loch Carron was ‘good’ 
under the assessment conducted by SEPA for the Water Framework 
Directive in 2016. This assessment includes consideration of water 
chemistry, pollutants, the physical condition of the water body, plant and 
animal communities, including plankton, and the risk from invasive non-
native species.  The current status of these parameters provides 
suitable conditions for sustaining the maerl beds. 
 

 
 

Composition of its characteristic biological communities 

Consideration of characteristic biological communities should not be limited to the list provided below, however it does give an 
indication of the main species we would expect to be present. 
 

Feature Site specific advice Site specific information 

Flame shell 
beds 

Recover the diversity, 
abundance and 
distribution of typical 
species associated with 
the habitat in the areas in 
which they were 
damaged and conserve 
the diversity, abundance 
and distribution of typical 
species associated with 
the habitat in the 
remaining undamaged 
areas. 
 

A survey at the Strome Narrows flame shell bed recorded 67 epibiotic taxa and at the 
Sgeir Bhuidhe beds 61 epibiotic taxa on MNCR phase 2 surveys. This is similar to 
numbers found in other flame shell beds around Scotland which range from 36 to 78. 
 
Infaunal taxon richness is similar at both Strome Narrows and Sgeir Bhuidhe flame shell 
bed MNCR phase 2 sites, although mean richness is significantly higher at the Strome 
Narrows site, whilst diversity is higher at the Sgeir Bhuidhe site, a consequence of lower 
evenness at the Strome Narrows site, resulting from high densities of a few species such 
as Jasmineira elegans, Modiolula phaseolina and Nematoda spp.  Mean faunal 
abundance at the Strome Narrows site is double that at the Sgeir Bhuidhe site. 
 
In other beds in Scotland mean infaunal taxon richness ranges between 39 and 75, with 
a mean of 54, which represents high infaunal diversity, similar to that recorded for many 
maerl beds.  The lowest values (Creagan and Laudale Narrows) were recorded at sites 
exhibiting dense brittlestar populations.  Values obtained in 2017 in Loch Carron beds 
(Strome Narrows - 48, Sgeir Bhuidhe: - 42) appear relatively low, although similar to 
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those recorded previously for Loch Carron (Moore et al., 2018).   
 
The flame shell bed at Strome Narrows supports a red algal turf with hydroids such as 
Halecium spp. and Kirchenpaueria pinnata and scattered Alcyonium digitatum.  Over 
extensive areas within the bed the red algal turf was replaced by a dense cover of 
ophiuroids, generally dominated by Ophiothrix fragilis but also comprising large numbers 
of Ophiocomina nigra and Ophiopholis aculeata (SS.SMx.Cmx.OphMx).  The byssal turf 
also widely supports tide-swept parks and forests of kelps dominated by Laminaria 
hyperborea (IR.MIR.KT.XKTX), sometimes in association with ophiuroid beds. The 
flame shell bed within Strome Narrows was also found to incorporate live horse mussels 
(Modiolus modiolus) at several sites (Moore et al., 2018).   
 
The matrix of byssus and stones of the flame shell beds at Sgeir Bhuidhe generally 
support a turf of filamentous and fine filiform red algae, hydroids such as Nemertesia 
ramosa, Halecium halecinum and Kirchenpaueria pinnata (particularly well-developed on 
the eastern bed), and solitary ascidians including Ascidiella aspersa and Corella 
parallelogramma.  Small patches of other biotopes were recorded within the delineated 
Sgeir Bhuidhe Limaria beds, mostly in the form of small, often sediment-dusted, bedrock 
outcrops or scattered boulders and cobbles supporting a mixed kelp park of Laminaria 
hyperborea and Saccharina latissima (IR.HIR.KSed.XKScrR) or red algal turfs 
(IR.HIR.KFaR.FoR).  Particularly on the northern bed, such parks appeared to be largely 
associated with the stone/byssal Limaria turf and have been tentatively assigned to 
IR.MIR.KT.XKTX. 
 
In the areas where damage has occurred to the beds off Sgeir Bhuidhe the beds should 
be protected in order to allow them to recover the diversity, abundance and distribution 
of typical species associated with the habitat. 
 
Historical data are too sparse to identify any temporal trends in the characteristic 
biological communities of the flame shell beds of Loch Carron. 
 

Maerl beds Conserve the diversity, 
abundance and 
distribution of typical 

Epibiotic diversity measures obtained at Port Luinge and Strome Narrows maerl beds 
are typical of Scottish beds.  However, infaunal diversities in both areas are amongst the 
lowest recorded for Scottish beds (Moore et al., 2018) with a total of 69 epibiotic taxa 
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species associated with 
the habitat. 
 

recorded. There is a marked difference in the dominant infauna at two maerl bed sites 
reflecting the contrasting environmental conditions between the very sheltered, strongly 
tide-swept site at Strome Narrows and the moderately exposed, low current site at Port 
Luinge.  
 
As regards community diversity, the records of epibiotic taxon richness at Port Luinge 
and Strome Narrows (respectively 69 and 80) appear typical of Scottish maerl beds.  
However, infaunal diversity at these beds in terms of the mean number of taxa per core 
(respectively 28 and 32), are amongst the lowest recorded for Scottish beds. 
 
The three records north of Plockton support a turf of mostly bleached red algae and 
Saccharina latissima in the sublittoral fringe (SS.SMp.Mrl.Pcal.R). 
 
Maerl records off Badicaul, support an algal turf of chiefly reds (including filamentous 
(Trailliella-like), filiform and foliose species) and browns (especially Asperococcus 
bullosus and Dictyota dichotoma) as well as scattered Saccharina latissima and Chorda 
filum (SS.SMp.Mrl.Pcal.R). 
 
The larger maerl bed at Port Luinge supports an algal turf abundant locally and 
composed of filamentous red algae, particularly Trailliella, which bind the maerl, with 
other dominant algae including Asperococcus bullosus, Chorda filum and Saccharina 
latissima, which is locally abundant.  Parts of the bed are clothed in a blanket of drift, 
bleached algae, possibly Bonnemaisonia asparagoides (SS.SMp.Mrl.Pcal.R).  
 
Historical data are too sparse to identify any temporal trends in the characteristic 
biological communities of the maerl beds of Loch Carron. 
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Annex 2.  Map showing the recommended target area for conservation management to support the recovery of the 
damaged flame shell beds.   

The target area was defined in relation to the damaged bed at Sgeir Bhuidhe and does not include the bed at Strome Narrows. This 
area was recommended in Moore et al. (2018) and most of it is incorporated within the site boundary, with the exception of the 
northern tip of triangle. However water depths and environmental conditions indicate that the area most suitable for flameshell bed 
development is captured within the site boundary and there was no need to modify it to include this area. For further information 
refer to Moore et al. (2018). 
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Annex 3. Supporting information 

 

Factors limiting the recovery of features 

Flame shell beds 
 
Whilst studies on the recovery of flame shells (Limaria hians) are limited, there is some 
evidence from two studies that indicate that this species can recover following the removal 
of pressures, assuming suitable environmental conditions are present. Following 
contamination by TBT, Minchin (1995) indicated that recovery may take less than 10 years 
for recovery of the species and bed, although no information was available for the recovery 
of the associated bed communities. In contrast, Trigg and Moore (2009) indicated that 
following physical disturbance associated with scallop dredging, recovery may take over 
100 years to achieve spatial coverage but the time for recovery of nest thickness is not 
known. The ability of flame shell beds to recover depends on the level and type of 
disturbance (with more extensive areas of damage taking longer to recover) and the 
density of remaining individuals and the fragmentation of the bed (higher remaining 
densities, lower levels of fragmentation are likely to recover more quickly). Additionally 
flame shells produce a large number of larvae when they spawn and these can disperse 
over large distances. Spawning is thought to occur between July and September, and 
therefore recovery associated with larval settlement and recruitment may be limited to a 
few months of the year. Further details are available in Mazik et al. (2015). 
 
Maerl beds  
Maerl beds have a very low potential to recover from disturbance. The most important 
factor in hampering the recovery of maerl is the extremely slow rate of growth. Maerl beds 
also depend on fragmentation for propagation, and there appears to be a lack of sexual 
reproduction in maerl species which further reduces their ability to recruit from elsewhere 
via dispersal. Recovery, if possible at all, is likely to be on the same time-scale as maerl 
bed turn-over and accumulation, i.e. hundreds of years. However, it should be noted that 
the communities associated with maerl occur on both live and dead maerl and if left 
undisturbed, may potentially recover regardless of the low recovery of maerl itself. This 
assumes that the integrity of the remaining maerl has been maintained (or can recover) to 
support an associated community. Further details are available in Mazik et al. (2015). 
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Glossary for Conservation Objectives 

 

Conservation 
Objective 
term 

Definition 

The 
composition 
of 
characteristic 
biological 
communities  

This should outline the typical species that are associated with the 
habitat. The typical species include those that are especially relevant 
to the habitat’s definition, e.g. species that form the structure of a 
bivalve bed, or sea pens on burrowed mud. It also refers to the 
“composition of its associated communities”. In ecological terms, 
“community composition” means the number and abundance of flora 
and fauna included in the habitat.  This is also referred to as 
biodiversity - the variety of life in a particular habitat. 

Extent and 
distribution  

The “extent” of a habitat is the total area that it covers. This should 
also include consideration of the “distribution” i.e. how it is spread out 
within the site. A habitat could be continuous and contained within 
one area, dispersed in smaller patches over a wider area, or as a 
mosaic with other habitats. Indeed, it could also be a combination of 
these. 

Favourable 
condition 

Favourable condition, with respect to a marine habitat, means that 

 its extent is stable or increasing; and 

 its structures and functions, its quality, and the composition of 
its characteristic biological communities are such as to ensure 
that it is in a condition which is healthy and not deteriorating. 

Any temporary deterioration in condition is to be disregarded if the 
marine habitat is sufficiently healthy and resilient to enable its 
recovery from such deterioration. 
For the purpose of determining whether a protected feature is in 
favourable condition, any alteration to that feature brought about 
entirely by natural processes is to be disregarded. 
 
In order to determine what “temporary deterioration” is we must know 
the longevity of the habitat and timescales involved to enable a 
habitat (protected feature) to fully recover. Resilience can vary widely 
between ecosystems and ecological resilience has been defined as 
"the capacity of a system to absorb disturbance and reorganize while 
undergoing change so as to still retain essentially the same function, 
structure, identity, and feedbacks". It is generally recognised that 
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Conservation 
Objective 
term 

Definition 

high biodiversity in a system makes it more resilient to some forms of 
disturbance. 

Function The habitat must be able to be maintained in terms of the growth and 
reproduction of the habitat-forming species (e.g. through self-
recruitment of larvae) and also help to maintain the provision of 
essential ecosystem services that the habitat provides. The text 
within the supplementary advice explains function in relation to both 
of these factors for the feature concerned where information is 
available.  

 Quality  Quality outlines the processes relevant to the features and include 
but are not limited to hydrography and supporting water currents, 
chemical water quality parameters, suspended sediment levels, 
radionuclide levels.  

Structure The structure of a habitat includes what the habitat is created from 
and what it requires to exist, e.g. habitat forming species, geological 
features or sediment; the depth of the substrate or thickness or 
height of the biogenic structures from the seabed; biogenic material 
forming the structure should still retain a live component where this 
exists at baseline.  

 


