
Scotland's Rural College

Loch Eriboll Priority Marine Feature Review of 2020

Burns, Neil M.; Hopkins, Charlotte R.; Bailey, David M.

DOI:
10.13140/RG.2.2.23636.83843

First published: 15/06/2020

Document Version
Publisher's PDF, also known as Version of record

Link to publication

Citation for pulished version (APA):
Burns, N. M., Hopkins, C. R., & Bailey, D. M. (2020). Loch Eriboll Priority Marine Feature Review of 2020. The
Sustainable Inshore Fisheries Trust. https://doi.org/10.13140/RG.2.2.23636.83843

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 23. May. 2023

https://doi.org/10.13140/RG.2.2.23636.83843
https://pure.sruc.ac.uk/en/publications/e8a9ac57-215d-4273-a539-d830e975a1c4
https://doi.org/10.13140/RG.2.2.23636.83843


   

The University of Glasgow, charity number SC004401 
 
Sustainable Inshore Fisheries Trust charity number SC042334. 
Thorn House, 5 Rose Street, Thorn House, EDINBURGH, EH2 2PR. Company No. 399582. 

 

 

 

S I F T  C o m m i s s i o n e d  R e p o r t  

 

 

Loch Eriboll Priority Marine Feature Review of 

2020 

 

 

 

 

 

 

This report should be cited as: 

Burns, N.M.*, Hopkins C.R. and Bailey D.M. (2020). Loch Eriboll Priority Marine Feature Review of 

2020. The Sustainable Inshore Fisheries Trust Commissioned Report 

Corresponding author: *neil.burns@glasgow.ac.uk  

 



2 
 

Table of Contents 

 

1. INTRODUCTION ............................................................................................................................... 3 

1.1 Objective ................................................................................................................................. 3 

1.2 Marine protected areas and priority marine features ............................................................ 3 

1.3 Loch Eriboll marine environment ........................................................................................... 5 

1.4 Potential for protective measures .......................................................................................... 7 

2. METHODS ........................................................................................................................................ 8 

2.1 Biological data collation .......................................................................................................... 8 

2.2 Spatial data analysis ................................................................................................................ 9 

3. RESULTS......................................................................................................................................... 11 

3.1 Loch Eriboll PMF inventory ................................................................................................... 11 

3.2 Comparison of the PMF inventory of Loch Eriboll with PMFs protected in currently 

designated ncMPAs ........................................................................................................................... 18 

4. DISCUSSION ................................................................................................................................... 25 

4.1 Loch Eriboll data analysis and PMF inventory ...................................................................... 25 

4.2 Summary of findings ............................................................................................................. 26 

4.3 Protection afforded to PMFs in Loch Eriboll by a 0.5 NM limit ............................................ 27 

4.4 Recommendations ................................................................................................................ 27 

5. REFERENCES .................................................................................................................................. 28 

 

 

 



3 
 

1. INTRODUCTION 

 

1.1 Objective 

This report reviews available data for the Loch Eriboll marine environment in the context of the 

Scottish Government’s aim to protect Priority Marine Features (PMFs) outwith the Marine Protected 

Area (MPA) network (The Scottish Government 2019). We consolidate the existing data from marine 

ecosystem surveys conducted in Loch Eriboll from 1970 to 2019 and extract species and habitat 

records relevant to Scottish PMFs. This consolidated dataset was used to compile an inventory of 

PMFs and map their locations. The report then compares the Loch Eriboll inventory to protected 

features in other sites designated as Nature Conservation MPAs (existing measures designed to 

protect some PMFs), reviews which PMFs would be protected within a 0.5 nautical miles (NM) 

prohibition of bottom contacting mobile fishing gear, and makes recommendations for future work. 

 

1.2 Marine protected areas and priority marine features  

The Scottish Marine Protected Area (MPA) network is designed to: “conserve a selection of marine 

biodiversity (species and habitats) and geodiversity (the variety of landforms and natural processes 

that underpin the marine landscapes), offering long-term support for the services our seas provide 

to society (The Scottish Government 2020). The MPA network consists of sites designated under a 

range of different legal systems, most importantly Special Areas of Conservation under the EU 

Habitats Directive (1992), and Nature Conservation MPAs under the Marine (Scotland) Act (2010). 

Scottish nature conservation MPA (ncMPAs) sites were selected using a feature based approach 

where ncMPAs are “used to recognise locations of habitats or species which are important, rare, 

threatened and/or representative of the range of features in the UK marine area” (The Scottish 

Government 2011). A list of species and habitats considered to be of marine nature conservation 

importance for which both area- and non-area-based measures of protection would be appropriate, 

termed Priority Marine Features (PMFs), was developed (Howson et al. 2012). To date, 81 PMFs 

have been identified as a priority for conservation. However, not all these PMFs are represented 

within the MPA network. Only 35 of the PMFs became “MPA search features” for the initial ncMPA 

selection process. MPA search features are features of Scottish biodiversity importance for which 

MPAs were considered an appropriate protection measure and for which sufficient data were likely 

to be available. 
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As a result of these decisions many PMFs are not protected by the MPA network. Even PMFs which 

did become search features did not have all their occurrences included in the network. A project to 

improve protection given to PMFs outside the MPA network was initiated in May 2017 following an 

incident in Loch Carron in April 2017 when a flame shell (Limaria hians) bed was damaged by scallop 

dredging activity (Marine Scotland 2018). This resulted in the designation of the Loch Carron ncMPA. 

Development and use of the marine environment must not result in significant impact on the 

national status of PMFs as stated in the National Marine Plan (The Scottish Government 2015). 

Environmental Impact Assessments (EIAs) are intended to enable the regulator to determine if a 

project will have a significant impact and are required for most industries. However, EIAs are not 

legally required for fisheries, and therefore Marine Scotland intends “to identify where fisheries 

management is needed to ensure there is no significant impact on Priority Marine Features” (Marine 

Scotland 2018). Identification of the most important locations outside the MPA network will also aid 

planning authorities, developers and regulators undertake their roles in ensuring no significant 

impact on PMFs as a result of projects and activities. 

A list of 11 PMFs present in Scottish inshore waters (within 6 nautical miles from shore) have been 

identified as “most vulnerable” to bottom-contacting fishing activity. The 11 inshore PMFs that are 

the focus of the Marine Scotland review are: 

• Blue mussel beds  

• Cold water coral reefs  

• Fan mussel aggregations  

• Flame shell beds 

• Horse mussel beds 

• Maerl beds 

• Maerl or coarse shell gravel with burrowing sea cucumbers 

• Native oysters  

• Northern sea fan and sponge communities 

• Seagrass beds 

• Serpulid aggregations 
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Marine Scotland’s project to improve protection given to PMFs outside the MPA network aims to 

ensure that necessary fisheries management measures are in place for PMFs (Marine Scotland 

2019). Three approaches went forward and Strategic Environmental Assessments were carried out: 

- Prohibition of bottom contacting mobile fishing gears within specific zones around records 

of the 11 PMFs (This is the current preferred policy approach). 

- Prohibition of bottom contacting mobile fishing gears within 0.5 nautical miles of land. 

- Prohibition of bottom contacting mobile fishing gears within 0.5 nautical miles of land plus 

any specific zones from approach 1 that are outside the limit. 

These proposals were described to an invited audience including one of the authors (DB) and SIFT. 

All those at the consultation meeting were informed that discussing any detail of the proposals 

outside those present would result in exclusion form future consultations. At the time of writing the 

plans for future consultation on the PMF management options is delayed. 

As evidence exists that Loch Eriboll is home to at least one of the PMFs under consideration for 

additional protections it is useful to review this information, and to help ensure that the Loch has 

the appropriate level of protection from any impacts. 

 

1.3 Loch Eriboll marine environment 

The varied geology of Loch Eriboll (Figure 1) supports a mosaic of habitats in a diverse underwater 

landscape. Situated along the Moine Thrust Zone, the bedrock of the loch is composed of Durness 

limestone, Basal Quartzite and Pipe Rock, and Lewisian Gneiss (North West Highlands Geopark). The 

shores around the loch have varied levels of exposure from the more exposed sea cliffs at the loch 

mouth to more sheltered conditions in the inner southern end, harbouring deep muds and sandy 

beaches. The loch is approximately 15 km long and 3 km at its widest point. While the prevailing 

weather is westerly, this north coast of Scotland is also exposed to northerly winds. Headlands and 

north sides of the islands in the loch mouth are particularly exposed. The fetch within the middle 

area of the loch is relatively short and tidal motion from the middle to the head of the loch is 

generally small at around 0.5 to 1 knot (UK Hydrographic Office 2017). The mean depth of the loch is 

23.7 m (± 21.0 s.d.). Maximum depths of 80 m are present in the mid portion of the loch and one 

deep basin northeast of Eilean Hoan island descends to 115 m (Figure 1b). 
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Figure 1 – Location of Loch Eriboll on the North Coast of Scotland (a). Bathymetry of Loch Eriboll and 

topography of the surrounding area (b). Contains OS data Crown copyright and database right 2020 

and the GEBCO_2019 Grid, www.gebco.net 

 

The remote nature of Loch Eriboll means it is particularly sparsely populated with limited human 

development. However, human impacts likely have some effect on the presence of some species. 

Two finfish farms and five shellfish farms are currently reported active by Marine Scotland (updated 

on 12/05/20 Marine Scotland). However, two of the shellfish farms sited at Rowan House (Seabed 

and Shoreline sites) have not reported production to Marine Scotland in last 3 years (JNCC). Fishing 

activity of vessels ≥ 15 m from 2009 to 2013 mainly consisted of boats targeting crabs using creels, 

and scallops using dredging. Smaller vessels (< 15 m) not required to use Vessel Monitoring Systems 

(VMS) operating in the area likely target Nephrops with trawls or creels and also operate in a small-

scale fishery creeling for lobsters and crabs (Harries et al. 2018). The loch is also used for military 

training exercises (Harries et al. 2018). 
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1.4 Potential for protective measures  

While no protection is currently in place for marine habitats in Loch Eriboll, protection is in place for 

several terrestrial features round Loch Eriboll. Sites of Special Scientific Interest (SSSIs) have been 

designated in the immediate vicinity of the loch, including one to the northwest and two on the 

eastern shore designated for geology and terrestrial botany interests. The island of Eilean Hoan in 

the outer loch is designated as an SSSI for breeding Great black-backed gulls (Larus marinus) and 

non-breeding Greenland barnacle geese (Branta leucopsis) (SNH 2020). 

The variety of substrata, exposed and sheltered shores, bathymetry, and salinity regimes makes Loch 

Eriboll an area of potential high diversity of habitats and species. Several other sea lochs are 

included as ncMPAs in the Scottish MPA Network, these include Upper Loch Fyne and Loch Goil, 

Loch Creran and Loch Sunart. In other instances, several lochs are included in the MPA network as 

part of one wider ncMPA like Wester Ross (SNH 2017).  

The number of features designated for protection in each ncMPA varies, with some ncMPAs like 

Upper Loch Fyne and Loch Goil and Wester Ross encompassing five and seven PMFs respectively, 

while others like Loch Creran are designated for one PMF only. However, the list of features for 

which the ncMPA is designated for, may not reflect the presence of additional PMFs within the 

ncMPAs. For example, there are records of seagrass within the Wester Ross ncMPA, but these are 

not a designated feature (Cunningham 2015).  

Management measures within ncMPAs are tied to the known occurrence of the designated features, 

and only to activities known to affect the designated feature. Any additional PMFs present in 

ncMPAs would not automatically be protected by these measures, unless they overlap in occurrence 

with the designated features and are only sensitive to the same pressures. Loch Eriboll may harbour 

a high number of PMFs. Therefore, a suitable management approach to increase protection of PMFs 

within Loch Eriboll would potentially have to account for multiple features using a whole site 

approach. However, a move towards a whole site approach enabling recovery of degraded systems 

would require a paradigm shift in the current management of ncMPAs, away from managing impacts 

on individual marine features (Rees et al. 2020). Alternative management strategies may be more 

suitable to protect all records of the PMFs as proposed by Marine Scotland, including the possibility 

of a 0.5 NM prohibition on bottom contacting mobile fishing gear. 
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2. METHODS 

 

2.1 Biological data collation 

The data used in the current report span a time period from 1970 to 2019. Priority Marine Features 

(PMFs) were identified in the data and other species, features and habitats removed. In datasets 

which did not specifically record PMFs, the presence of a given PMF was inferred by identifying the 

presence of species which typified the feature. For example, where occurrences of Brissopsis lyrifera 

or Amphiura chiajei were recorded the PMF, “inshore deep mud with burrowing heart urchins” was 

added to the data. Data from the earlier records were assessed for the likelihood of the continued 

presence of features. For example, it was assumed that records documenting low salinity habitats 

were likely to still be accurate while mobile species and vulnerable, fragile species could not be 

assumed to still be present. Particularly mobile species like Atlantic cod (Gadus morhua) or whiting 

(Merlangius merlangus) were removed from further analysis. Although mobile, sand gobies 

(Pomatoschistus minutus) were included because of their close association as adults with fine sand 

and muddy substrata (Fish and Fish 2011, Louisy and Louisy 2015). 

The data points were derived and collated from the following surveys (where possible references 

detail the methods used): 

• 1970 North-west Scotland sublittoral photographic survey (Ridley 1970) 

• 1974 University of Dundee Loch Eriboll littoral survey (Jones 1975) 

• 1986 Marine Conservation Society (MCS) Loch Eriboll sublittoral survey, Scotland (Moss 

1986) 

• 2002, 2011, 2012 & 2013 Seasearch Scotland surveys (Seasearch) 

• 2011 & 2012 Marine Scotland Science (MSS) and Scottish Natural Heritage (SNH) Loch Eriboll 

benthic camera surveys (Moore et al. 2011, Moore 2012) 

• 2015 SNH survey of sea caves of St Kilda and North Rona SACs and of Loch Eriboll (Harries et 

al. 2018) 

• 2018 & 2019 Wildland Ltd. commissioned SCUBA diver and Baited Remote Underwater 

Video (BRUV) surveys (Thouless and Deeble 2018, Thouless et al. 2019).  
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2.2 Spatial data analysis 

All data were collated, processed and presented using R statistical software v3.6.3 (R Core Team 

2020). The maps used were built under Ordnance Survey (OS) Education User Licence with OS 

Terrain data (OS Terrain 5 [SHAPE geospatial data]). The bathymetry data was derived from the 

General Bathymetric Chart of the Oceans (GEBCO) and sourced from the British Oceanographic Data 

Centre (International Hydrographic Organization 2019). The confidence in each data point was 

calculated as the probability of it still being present (in 2019) as a product of how recently that data 

was recorded multiplied by how frequently the species or habitat was encountered throughout the 

survey history (Figure 2b). The confidence scale developed here assumes that all records were 

equally likely to be encountered in all surveys. While this is unlikely given the variety of different 

methods used, the analysis does highlight data points only present in early surveys and infrequently 

observed as unlikely to still be present. Conversely, data points recorded recently and observed 

frequently are displayed as likely to still be present. Figure 2 summarises the data points examined, 

the confidence in the continued presence of features at each point and the remaining PMF data 

points. The 11 most vulnerable PMFs as highlighted by Marine Scotland were also identified.  
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Figure 2 – PMF sample locations and confidence. Panel a shows sample sites where PMFs (including 

mobile species) were recorded are displayed with red circles; blue circles show sites where species 

with little or no mobility were recorded; black circles show sample sites where any one of the 11 

vulnerable PMFs were recorded. Panel b shows the likely continued presence (at 2019) of non-

mobile PMFs (the scale ranges from 0 to 1. 0 = very low/no confidence and 1 = high confidence). 

Contains OS data Crown copyright and database right 2020 and the GEBCO_2019 Grid, 

www.gebco.net 
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3. RESULTS 

 

3.1 Loch Eriboll PMF inventory 

The surveys carried out between 1970 and 2019 document several PMFs occurring in Loch Eriboll. 

Table 1 displays the inventory of PMFs present in the loch at the time of the surveys. Of the 17 PMFs 

occurring in Loch Eriboll seven belong to the 11 PMFs designated as “most vulnerable” to bottom 

contacting mobile fishing gear (Table 1). 

While these surveys do not indicate the abundance or spatial extent of the PMFs present, several 

occurrences of individual PMFs appearing throughout the record would suggest high abundances or 

large areas of coverage (e.g. Kelp and seaweed communities on sublittoral sediment). Kelp and 

seaweed communities on sublittoral sediment and kelp beds are the most commonly recorded PMFs 

in individual surveys and across all surveys. This may be indicative of high abundance but is also 

likely the result of these species occurring in easily accessible areas and at depths which maximise 

the chance of them being encountered. In comparison, PMFs in less accessible areas like intertidal 

mud flats and tide-swept algal communities will likely be encountered less frequently but may still 

be abundant or cover a wide area. 



 
 

Table 1 – Inventory of Priority Marine Features (PMFs) within Loch Eriboll from survey data (1970 – 2019) 

PMF  Year documented Number of instances of occurrence Most vulnerable PMFs 

Blue mussel beds 1974 

2002 

2019 

3 

2 

2 

Yes 

Burrowed mud 1986 

2011 

2012 

2 

12 

6 

No 

Burrowing sea anemone 1986 4 No 

Fan mussel aggregations 2019 1 Yes 

Horse mussel beds 1986 

2019 

1 

9 

Yes 

Inshore deep mud with burrowing heart urchins 1974 

1986 

2019 

1 

3 

3 

No 

Intertidal mudflats 1974 1 No 

Kelp and seaweed communities on sublittoral sediment 1970 

1974 

1986 

1994 

2002 

2011 

2012 

1 

2 

39 

1 

5 

15 

2 

No 

Kelp beds 1974 

1986 

2002 

2010 

2011 

6 

21 

4 

1 

15 

No 



 
 

2012 3 

Low or variable salinity habitats 1974 

1986 

1994 

2 

1 

1 

No 

Maerl beds 1986 

2019 

2 

12 

Yes 

Maerl or coarse shell gravel with burrowing sea cucumbers 1970 1 Yes 

Northern sea fan and sponge communities 1970 

2011 

2013 

2015 

1 

4 

1 

4 

Yes 

Ocean quahog 2019 2 No 

Sand goby 2018 

2019 

5 

26 

No 

Seagrass beds 1994 1 Yes 

Tide-swept algal communities 1970 

1986 

1 

2 

No 
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Figure 3.1 and 3.2 display the locations of the PMF inventory in Loch Eriboll. While the points on the 

maps indicate the location of individual occurrences of a particular PMF, they do not represent the 

full distribution of that PMF. Similarly, clusters of points do not indicate aggregations of the PMF in 

higher densities than elsewhere. However, combining several survey years’ worth of data derived 

from different methods provides a robust inventory of the features present and the locations where 

they are present. 

Figure 3.3 displays all 17 PMFs documented in the Loch Eriboll study site, including six of the 11 most 

vulnerable PMFs. A boundary, 0.5 NM from the coast, is also displayed. All of the PMFs recorded are 

found within this area. One exception is a single record of a sand goby from the 2019 BRUV survey. 

The other 30 sand goby records occur within the 0.5 NM boundary. 
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Figure 3.1 – Location of PMF inventory of Loch Eriboll. Blue mussel beds (a), burrowed mud (b), 

burrowing sea anemone (c), fan mussel aggregations (d), horse mussel beds (e), inshore deep mud 

with burrowing heart urchins (f), intertidal mud flats (g), kelp and seaweed communities on 

sublittoral sediment (h) and kelp beds (i). Panels marked with * are PMFs categorised as most 

vulnerable. Contains OS data Crown copyright and database right 2020 and the GEBCO_2019 Grid, 

www.gebco.net.  
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Figure 3.2 – Location of PMF inventory of Loch Eriboll. Low or variable salinity habitats (j), maerl 

beds (k), maerl or coarse shell gravel with burrowing sea cucumbers (l), northern sea fan and sponge 

communities (m), ocean quahog (n), sand goby (o), seagrass beds (p) and Tide-swept algal 

communities (q). Panels marked with * are PMFs categorised as most vulnerable. Contains OS data 

Crown copyright and database right 2020 and the GEBCO_2019 Grid, www.gebco.net. 
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Figure 3.3 – Location of PMF inventory of Loch Eriboll and a hypothetical 0.5 NM coastal protection 

boundary. The 0.5 NM boundary is indicated by red shading. Vulnerable PMFs (black triangles) and 

all other PMFs (red circles) from figures 3.1.and 3.2 are also displayed. Contains OS data Crown 

copyright and database right 2020 and the GEBCO_2019 Grid, www.gebco.net. 
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3.2 Comparison of the PMF inventory of Loch Eriboll with PMFs protected in currently designated 

ncMPAs 

Of the 17 existing inshore ncMPAs, Loch Eriboll shows most overlap with the South Arran ncMPA in 

terms of the PMFs it contains. Six PMFs present in Loch Eriboll are also identified in schedule 2 of the 

South Arran designation order. Similarities with other ncMPAs are also evident, including Fetlar to 

Haroldswick, Loch Sween, Small Isles, Upper Loch Fyne and Loch Goil and Wester Ross. The highest 

replication of PMFs across several MPAs is of Burrowed mud, Maerl, Kelp and seaweed communities 

and horse mussel beds (Table 3). Several of the PMFs present in Loch Eriboll are not represented or 

represented in very few other inshore ncMPAs. These include several of the 11 most vulnerable 

PMFs like burrowing sea anemones which are not represented yet in existing ncMPAs and fan 

mussel aggregations, northern sea fan and sponge communities and seagrass beds which are each 

only represented in one ncMPA (Table 3). While fan mussel aggregations and northern sea fan and 

sponge communities are present in the Small Isles ncMPA, no management measures are yet in 

place for this ncMPA. These comparisons are based on the species and habitats documented in the 

schedule 2 sections of the ncMPA designation orders and therefore do not necessarily represent a 

full inventory of all PMFs within the protected sites. 



 
 

Table 2 – Inshore Nature Conservation Marine Protected Area (ncMPA) site designated feature comparison with Eriboll. 

ncMPA Designated Feature Type of Feature Conservation 

Objective 

Present 

in Eriboll 

Years 

documented 

Most 

vulnerable 

PMFs 

Clyde Sea Sill MPA Black guillemot Mobile species Conserve No - No 

Clyde Sea Sill MPA Circalittoral and offshore sand and 

course sediment communities 

Habitat Conserve No - No 

Clyde Sea Sill MPA Fronts Large scale feature Conserve No - No 

Clyde Sea Sill MPA Marine Geomorphology of the 

Scottish Shelf Seabed – sand wave 

fields, sand ribbon fields, and sand 

banks  

Geomorphological Conserve No - No 

East Caithness Cliffs MPA Black guillemot Mobile species Conserve No - No 

Fetlar to Haroldswick MPA Black guillemot Mobile species Conserve No - No 

Fetlar to Haroldswick MPA Circalittoral sand and coarse sediment 

communities 

Habitat Conserve No - No 

Fetlar to Haroldswick MPA Horse mussel beds Habitat Conserve Yes 1986, 2019 Yes 

Fetlar to Haroldswick MPA Kelp and seaweed communities on 

sublittoral sediment 

Habitat Conserve Yes 1970, 1974, 

1986, 1994, 

2002, 2011, 

2012 

No 

Fetlar to Haroldswick MPA Maerl beds Habitat Conserve Yes 1986, 2019 Yes 

Fetlar to Haroldswick MPA Shallow tide-swept coarse sands with 

burrowing bivalves 

Habitat Conserve No - No 

Fetlar to Haroldswick MPA Marine geomorphology of the Scottish 

shelf seabed 

Geomorphological Conserve No - No 

Loch Creran MPA Flame Shell Beds Habitat Conserve No - Yes 

Loch Creran MPA Quaternary of Scotland Geomorphological Conserve No - No 

Loch Sunart MPA Flame Shell Beds Habitat Conserve No - Yes 



 
 

Loch Sunart MPA Northern feather star aggregations on 

mixed substrata 

Low or limited 

mobility species 

Conserve No - No 

Loch Sunart MPA Serpulid aggregations Habitat Conserve No - Yes 

Loch Sunart to the Sound of Jura MPA Common skate Mobile species Conserve No - No 

Loch Sunart to the Sound of Jura MPA Quaternary of Scotland Geomorphological Conserve No - No 

Loch Sween MPA Burrowed mud Habitat Conserve Yes 1986, 2011, 

2012 

No 

Loch Sween MPA Maerl beds Habitat Conserve Yes 1986, 2019 Yes 

Loch Sween MPA Native oysters Habitat Conserve No - Yes 

Loch Sween MPA Sublittoral mud and mixed sediment 

communities 

Habitat Conserve No - No 

Lochs Duich, Long and Alsh MPA Burrowed mud Habitat Conserve Yes 1986, 2011, 

2012 

No 

Lochs Duich, Long and Alsh MPA Flame Shell Beds Habitat Conserve No - Yes 

Monach Isles MPA Black guillemot Mobile species Conserve No - No 

Monach Isles MPA Marine geomorphology of the Scottish 

shelf seabed 

Geomorphological Conserve No - No 

Monach Isles MPA Quaternary of Scotland – landscape of 

areal glacial scour 

Geomorphological Conserve No - No 

Mousa to Boddam MPA Sandeels Mobile species Conserve Yes 2019 No 

Mousa to Boddam MPA Marine geomorphology of the Scottish 

shelf seabed 

Geomorphological Conserve No - No 

Noss Head MPA Horse mussel beds Habitat Conserve Yes 1986, 2019 Yes 

Papa Westray MPA Black guillemot Mobile species Conserve No - No 

Papa Westray MPA Marine geomorphology of the Scottish 

shelf seabed – sand wave field 

Geomorphological Conserve No - No 

Small Isles MPA Black guillemot Mobile species Conserve No - No 

Small Isles MPA Burrowed mud Habitat Conserve Yes 1986, 2011, 

2012 

No 



 
 

Small Isles MPA Circalittoral sand and mud 

communities 

Habitat Conserve No - No 

Small Isles MPA Fan mussel aggregations Habitat Conserve Yes 2019 Yes 

Small Isles MPA Horse mussel beds Habitat Conserve Yes 1986, 2019 Yes 

Small Isles MPA Northern feather star aggregations on 

mixed substrata 

Low or limited 

mobility species 

Conserve No - No 

Small Isles MPA Northern sea fan and sponge 

communities 

Habitat Conserve Yes 1970, 2011, 

2013, 2015 

Yes 

Small Isles MPA Shelf deeps Large scale feature Conserve No - No 

Small Isles MPA White cluster anemones Low or limited 

mobility species 

Conserve No - No 

Small Isles MPA Quaternary of Scotland – glaciated 

channels/troughs, glacial lineations, 

meltwater channels, moraines, 

streamlined bedforms 

Geomorphological Conserve No - No 

South Arran MPA Burrowed mud Habitat Conserve Yes 1986, 2011, 

2012 

No 

South Arran MPA Kelp and seaweed communities on 

sublittoral sediment 

Habitat Conserve Yes 1970, 1974, 

1986, 1994, 

2002, 2011, 

2012 

No 

South Arran MPA Maerl beds Habitat Recover Yes 1986, 2019 Yes 

South Arran MPA Maerl or coarse shell gravel with 

burrowing sea cucumbers 

Habitat Conserve Yes 1970 Yes 

South Arran MPA Ocean quahog Low or limited 

mobility species 

Conserve Yes 2019 No 

South Arran MPA Seagrass beds Habitat Conserve Yes 1994 Yes 

South Arran MPA Shallow tide-swept coarse sands with 

burrowing bivalves 

Habitat Conserve No - No 



 
 

Upper Loch Fyne and Loch Goil MPA Burrowed mud Habitat Conserve Yes 1986, 2011, 

2012 

No 

Upper Loch Fyne and Loch Goil MPA Flame Shell Beds Habitat Recover No  Yes 

Upper Loch Fyne and Loch Goil MPA Horse mussel beds Habitat Conserve Yes 1986, 2019 Yes 

Upper Loch Fyne and Loch Goil MPA Ocean quahog Low or limited 

mobility species 

Conserve Yes 2019 No 

Upper Loch Fyne and Loch Goil MPA Sublittoral mud and specific mixed 

sediment communities 

Habitat Conserve No - No 

Wester Ross MPA Burrowed mud Habitat Conserve Yes 1986, 2011, 

2012 

No 

Wester Ross MPA Circalittoral muddy sand communities Habitat Conserve No - No 

Wester Ross MPA Flame Shell Beds Habitat Recover No - Yes 

Wester Ross MPA Kelp and seaweed communities on 

sublittoral sediment 

Habitat Conserve Yes 1970, 1974, 

1986, 1994, 

2002, 2011, 

2012 

No 

Wester Ross MPA Maerl beds Habitat Recover Yes 1986, 2019 Yes 

Wester Ross MPA Maerl or coarse shell gravel with 

burrowing sea cucumbers 

Habitat Conserve Yes 1970 Yes 

Wester Ross MPA Northern feather star aggregations on 

mixed substrata 

Low or limited 

mobility species 

Conserve No - No 

Wester Ross MPA Marine geomorphology of the Scottish 

shelf seabed – banks of unknown 

substrate 

Geomorphological Conserve No - No 

Wester Ross MPA Quaternary of Scotland – glaciated 

channels/troughs, megascale glacial 

lineations, moraines 

Geomorphological Conserve No - No 

Wester Ross MPA Seabed fluid and gas seep – 

pockmarks 

Geomorphological Conserve No - No 



 
 

Wester Ross MPA Submarine Mass Movement - slide 

scars  

Geomorphological Conserve No - No 

Wyre and Rousay Sounds MPA Kelp and seaweed communities on 

sublittoral sediment 

Habitat Conserve Yes 1970, 1974, 

1986, 1994, 

2002, 2011, 

2012 

No 

Wyre and Rousay Sounds MPA Maerl beds Habitat Conserve Yes 1986, 2019 Yes 

Wyre and Rousay Sounds MPA Marine geomorphology of the Scottish 

shelf seabed 

Geomorphological Conserve No - No 

Not represented in any other inshore 

ncMPA 

Blue mussel beds n/a n/a Yes 1974, 2002, 

2019 

Yes 

Not represented in any other inshore 

ncMPA 

Burrowing sea anemone n/a n/a Yes 1986 No 

Not represented in any other inshore 

ncMPA 

Inshore deep mud with burrowing 

heart urchins 

n/a n/a Yes 1974, 1986, 

2019 

No 

Not represented in any other inshore 

ncMPA 

Intertidal mudflats n/a n/a Yes 1974 No 

Not represented in any other inshore 

ncMPA 

Kelp beds n/a n/a Yes 1974, 1986, 

2002, 2010, 

2011, 2012 

No 

Not represented in any other inshore 

ncMPA 

Low or variable salinity habitats n/a n/a Yes 1974, 1986, 

1994 

No 

Not represented in any other inshore 

ncMPA 

Sand goby n/a n/a Yes 2018, 2019 No 

Not represented in any other inshore 

ncMPA 

Tide-swept algal communities n/a n/a Yes 1970, 1986 No 



 
 

Table 3 – Representation and Replication in the existing inshore ncMPA network of Priority Marine Features (PMFs) identified as present in Loch Eriboll. 
 Grey cells highlight features which lack replication and are categorised as vulnerable PMFs. 

PMF Replication of PMF in existing 

ncMPA network 

Most vulnerable 

PMFs 

Type 

Blue mussel beds 0 Yes Seabed habitats 

Burrowed mud 6 No Seabed habitats 

Burrowing sea anemone 0 No Low or limited mobility species 

Fan mussel aggregations 1 Yes Low or limited mobility species 

Horse mussel beds 4 Yes Seabed habitats 

Inshore deep mud with burrowing heart urchins 0 No Seabed habitats 

Intertidal mudflats 0 No Seabed habitats 

Kelp and seaweed communities on sublittoral sediment 4 No Seabed habitats 

Kelp beds 0 No Seabed habitats 

Low or variable salinity habitats 0 No Seabed habitats 

Maerl beds 5 Yes Seabed habitats 

Maerl or coarse shell gravel with burrowing sea cucumbers 2 Yes Seabed habitats 

Northern sea fan and sponge communities 1 Yes Seabed habitats 

Ocean quahog 2 No Low or limited mobility species 

Sand goby 0 No Mobile species 

Seagrass beds 1 Yes Seabed habitats 

Tide-swept algal communities 0 No Seabed habitats 
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4. DISCUSSION 

 

4.1 Loch Eriboll data analysis and PMF inventory 

The data available for Loch Eriboll and its immediate surrounding area offer a unique long-term 

picture of the habitat and species which can be supported close to shore along the Scottish coast. 

We have shown Loch Eriboll to harbour several PMFs which have been highlighted as requiring 

further protection from bottom contacting mobile fishing gear. While some of these PMFs are well 

represented in the existing ncMPA network, others are less well represented or absent in MPAs. 

Furthermore, there are currently no ncMPAs on the north coast. Beyond this, the ultimate value of 

Loch Eriboll is as a data rich site which is representative of the diversity found along the Scottish 

coast. Our previous work (Elliott et al. 2017) and a recent policy paper by Rees et al. (2020) support 

the need to protect landscapes of linked features, rather than single, isolated, habitat patches. Loch 

Eriboll appears to be a good example where many features are present in close proximity.  

While the data may be limited in some aspects by documenting “presence only” records, the data 

provide an excellent platform from which to develop a long-term monitoring strategy for Scottish 

coastal waters. The PMF inventory presented in this study could be used to develop surveys suitable 

to fully document species and habitats in Loch Eriboll. The next steps in any future surveys or 

monitoring programmes should appropriately account for sampling effort and develop sampling 

strategies which gather data on the distribution and abundance of the species and habitats of 

interest. The development of Loch Eriboll as a monitoring site and data source would be a unique 

window into the health of the wider Scottish coast and may be particularly useful for assessing the 

effects of climate change and land use on one of the most northerly areas of the UK mainland. 

Loch Eriboll offers several unique features which would benefit science and conservation. Any 

protection measures implemented could be monitored for compliance and restoration success 

considering the historical data available. The long-term data for the loch offers the opportunity to 

assess change in the occurrence of species and habitats. The existing and historic sites of fish farms 

(both shellfish and finfish) within Loch Eriboll offer the potential for exploring the effects of currently 

operating and legacy impacts of aquaculture on PMFs.  
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4.2 Summary of findings 

The long-term dataset used to produce this report offered a unique opportunity to develop an 

inventory of key species and habitats designated as PMFs. While combining datasets which use 

several methods of data collection and sample design is problematic, the long-term nature of this 

data allowed us to assess our confidence in its accuracy. By comparing how recently the PMFs were 

encountered and how often throughout the survey history they were observed we developed an 

index of confidence in its accuracy. 

After validating our confidence in the data we then documented several PMFs occurring in Loch 

Eriboll. The loch likely contains at least 17 PMFs, seven of which have been highlighted by Marine 

Scotland as belonging to a group of 11 most vulnerable PMFs to bottom contact mobile fishing gear. 

While the loch shares similarities with existing ncMPAs it does contain a unique list of PMFs eight of 

which are not represented in any of the inshore ncMPAs. One of the PMFs present in Loch Eriboll 

and not represented in the existing ncMPA network, blue mussel beds, is on the list of 11 most 

vulnerable. While some PMFs present in the loch are listed occurring in existing ncMPAs, two of 

these occur in a protected area with no management or monitoring in place. This combination of 

previously unprotected PMFs, already protected PMFs and high priority, “most vulnerable” would 

make Loch Eriboll a rational addition to the network of protected sites. The loch could offer 

protection to additional PMFs outwith the existing network and offer replication for features 

protected by existing measures. 

Loch Eriboll likely represents an excellent example of the diversity of species and habitats found 

along the Scottish coast. While the loch may not be unique in this respect, no other locations with so 

many PMFs in such close proximity are described in the records available. Importantly in comparison 

to other coastal locations, particularly on the North Coast of Scotland, Loch Eriboll is data rich 

making it ideally suited to protect multiple PMFs and offer opportunity to develop our 

understanding of protection measures with future monitoring.  
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4.3 Protection afforded to PMFs in Loch Eriboll by a 0.5 NM limit 

Apart from one example of one mobile species, all of the PMFs encountered during surveys from 

1970 to 2019 are located within 0.5 nautical miles from shore. By using Loch Eriboll as a 

representative example of the Scottish coast this study is able to demonstrate that most PMFs are 

likely occur in close proximity to the coast. Protection measures which prohibit bottom contacting 

mobile fishing gears within 0.5 nautical miles of the coast would offer protection to all of the 

features identified in Loch Eriboll while also offering protection to less well documented areas. 

4.4 Recommendations 

- Proposed protection measures: Loch Eriboll has historically offered a sheltered area of the 

northwest Scottish coast allowing survey work to be conducted. Other less accessible, 

neighbouring areas of coastline may also be diverse and rich in species requiring protection. The 

study presented here has demonstrated that Loch Eriboll likely contains at least 17 PMFs. 

Protection of Loch Eriboll would help to satisfy the need for replication in the MPA network of 

less well represented PMFs. The study also clearly demonstrates that all records of the PMFs 

(apart from one) would be protected by the prohibition of bottom contacting mobile fishing 

gears within 0.5 nautical miles of the coast. 

- Availability of accurate data: The long-term data set which is available for Loch Eriboll is a 

valuable resource and has allowed a robust inventory of habitats and species to be produced. 

Future survey work in this area should be designed with long-term monitoring in mind and use 

standard scientific protocol to identify a suitable distribution of sample points. Ideally these 

surveys would record relative abundance and density of species and the spatial extent of 

habitat types. 

- Monitoring: The Scottish MPA network as a whole would benefit from a monitoring programme 

which would establish a baseline and be robust enough to detect changes in habitats and 

species abundance over time. As part of the site and feature condition monitoring requirement 

for the Scottish MPA Network, monitoring of changes in abundance and coverage of PMFs 

should be a priority. Given its historic data sets Loch Eriboll could be used as a testbed for 

future monitoring programmes. 

 



28 
 

5. REFERENCES 

Cunningham, P. 2015. WRFT response to Scottish Government Consultation on the Management of 
Inshore SACs and MPAs: comments with reference to Wester Ross MPA. 

Elliott, S. A. M., A. D. Sabatino, M. R. Heath, W. R. Turrell, and D. M. Bailey. 2017. Landscape effects 
on demersal fish revealed by field observations and predictive seabed modelling. PLoS ONE 12. 

Fish, J. D., and S. Fish. 2011. A Student’s Guide to the Seashore. Page Estuaries. Third Edit. 
Cambridge University Press., Cambridge. 

Harries, D. B., C. G. Moore, J. S. Porter, W. G. Sanderson, F. J. Ware, and L. Kamphausen. 2018. The 
establishment of site condition monitoring of the sea caves of the St Kilda and North Rona 
Special Areas of Conservation with supplementary data from Loch Eriboll. Scottish Natural 
Heritage Research Report No. 1044. 

International Hydrographic Organization. 2019. General Bathymetric Chart of the Oceans. 
https://www.bodc.ac.uk/data/hosted_data_systems/gebco_gridded_bathymetry_data/. 
<accessed: 11.03.20> 

JNCC. 2016. Scotland’s Aquaculture | Map. http://aquaculture.scotland.gov.uk/map/map.aspx. 
<accessed: 21.03.20> 

Jones, A. M. 1975. A littoral survey of the Loch Eriboll area, Sutherland. 

Louisy, P., and S. Louisy. 2015. Europe and Mediterranean marine fish identification guide. Les 
Editions Eugen Ulmer, Paris. 

Marine Scotland. 2013. Marine Scotland - National Marine Plan Interactive. 
https://marinescotland.atkinsgeospatial.com/nmpi/%0Ahttp://marinescotland.atkinsgeospatia
l.com/nmpi/Default.aspx. <accessed: 12.03.20> 

Marine Scotland. 2018. What are Priority Marine Features? Frequently Asked Questions. 

Marine Scotland. 2019. Improving protection given to Priority Marine Features - Response to 
Scoping Consultation. 

Moore, C. G. 2012. An assessment of the conservation importance of benthic epifaunal species and 
habitats identified during a series of research cruises around NW Scotland and Shetland in 
2011. Scottish Natural Heritage Commissioned Report No. 507 (Project no. 13058). 

Moore, C. G., D. B. Harries, C. Trigg, J. S. Porter, and  a. R. Lyndon. 2011. The distribution of Priority 
Marine Features and MPA search features within the Ullapool Approaches : a broadscale 
validation survey. Page Scottish Natural Heritage Commissioned Report No. 422. 

Moss, D. 1986. Report of a sublittoral survey of Loch Eriboll (Sutherland). Nature Conservancy 
Council No. 697 

North West Highlands Geopark. North West Highlands UNESCO Global Geopark. 
https://www.nwhgeopark.com/. <accessed: 02.03.20> 

OS Terrain 5 [SHAPE geospatial data]. Tiles: nc35ne, nc35se,nc36ne, nc36se, nc45ne, nc45nw, 
nc45se, nc45sw, nc46ne, nc46nw, nc46se, nc46sw, nc55nw, nc55sw, nc56nw, nc56sw, Scale 
1:10000. <accessed: 15.03.20> 

R Core Team. 2020. R: A language and environment for statistical computing. R Foundation for 
Statistical Computing, Vienna, Austria. 



29 
 

Rees, S. E., E. V. Sheehan, B. D. Stewart, R. Clark, T. Appleby, M. J. Attrill, P. J. S. Jones, D. Johnson, N. 
Bradshaw, S. Pittman, J. Oates, and J. L. Solandt. 2020. Emerging themes to support ambitious 
UK marine biodiversity conservation. Marine Policy:103864. 

Ridley, G. 1970. Habitat point records from 1970 Ridley north-west Scotland sublittoral photographic 
survey. https://data.gov.uk/dataset/44ffaf9f-a4dc-499b-b5eb-06212350e6a1/habitat-point-
records-from-1970-ridley-north-west-scotland-sublittoral-photographic-survey. <accessed: 
02.03.20> 

Seasearch. Seasearch Recording. http://www.seasearch.org.uk/recording.html. <accessed: 
02.03.20> 

SNH. 2017. Wester Ross NCMPA. https://www.nature.scot/professional-advice/safeguarding-
protected-areas-and-species/protected-areas/national-designations/marine-protected-
areas/nature-conservation-16. <accessed: 11.03.20> 

SNH. 2020. SiteLink. https://sitelink.nature.scot/site/1692. <accessed: 20.03.20> 

The Scottish Government. 2011. Marine Protected Areas in Scotland’s Seas. Guidelines on the 
selection of MPAs:1–73. 

The Scottish Government. 2015. Scotland ’s National Marine Plan. 

The Scottish Government. 2019. Improving protection given to Priority Marine Features outside the 
Marine Protected Area network. https://consult.gov.scot/marine-scotland/priority-marine-
features/. <accessed: 24.03.20> 

The Scottish Government. 2020. Nature Conservation MPAs. 
https://www2.gov.scot/Topics/marine/marine-environment/mpanetwork/ncmpas. <accessed: 
22.03.20> 

Thouless, C., and J. Deeble. 2018. Loch Eriboll & Surrounding Area Recce Diver Survey Report. 

Thouless, C., J. Deeble, L. Willsher, C. Wells, and J. Lunn. 2019. Biological survey of waters around 
Loch Eriboll. 

UK Hydrographic Office. 2017. Admiralty Chart 2076: Scotland-North Coast,Loch Eriboll. UK 
Hydrographic Office. 

 


