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1 Introduction 

Horse mussel, Modiolus modiolus, and maerl beds are listed as OSPAR habitats and Annex I 

habitats of the EU Habitats directive.  In Scotland, they are listed as Priority Marine Features 

(PMF) with several sites already identified around Shetland.  The Shetland Shellfish 

Management Organisation (SSMO), through consultation with their members, proactively 

created a series of Voluntary Closed Areas around these PMFs in order to protect the features 

pending more in-depth surveys.  Initial surveys of the PMFs and the Voluntary Closed Areas 

were carried out around Shetland during 2011 (Shelmerdine, et al., 2013).  The results of the 

surveys allowed the SSMO to fine-tune the initial Voluntary Closed Areas to either remove 

them or upgrade them to Closed Areas with a final protected surface area covering 21.4 km2 

(Shelmerdine, et al., 2014).  During 2012, Heriot-Watt University led further survey work (Hirst, 

et al., 2013) taking sediment grab samples and Drop Down Video drifts within the then 

proposed Marine Protected Area (MPA) of “Fetlar to Haroldswick”, which has subsequently 

been designated as a Nature Conservation Marine Protected Area (NCMPA).  During the 

Heriot-Watt survey, further PMF sites were identified which were outside the initial survey area 

of the NAFC Marine Centre 2011 surveys.  A third location, which identified maerl at the south 

end of Clift Sound, was reported to the SSMO by a fisher in 2016.  As a precautionary 

measure, until the areas could be fully surveyed using hydro-acoustics, the SSMO introduced 

Voluntary Closed Areas encompassing the new sites in Hascosay Sound, the area South of 

Unst, and southern Clift Sound.  Four Closed Areas were created in June 2017, after hydro-

acoustic surveys, and were located at Hascosay Sound (Area 16), South of Unst (Area 17), 

South of Uyea (Area 18), and Clift Sound (Area 25).  During April 2018, a further series of 

Closed Areas (Areas 19 to 24) were created to protected seagrass around Shetland.  The total 

surface area of all the Closed Areas covered a sea surface area of 29.9 km2. 

 

Maerl point records, from Scottish Natural Heritage (SNH), were made available for Mousa 

Sound in March 2018 when the SSMO created a Voluntary Closed Area (Figure 1.1) around 

the identified features (including a 50 m buffer) prior to hydro-acoustic and DDV surveys to 

establish the extent of the bed features in the area. 

 

1.1 Aims 

NAFC Marine Centre UHI was tasked by the SSMO to carry out a hydro-acoustic and Drop 

Down Video (DDV) survey covering the more recent SSMO Voluntary Closed Area in northern 

Mousa Sound.  The aim of the survey was to map the extent of the Priority Marine Features 

(PMFs), to determine their extent, abundance, and define whether the findings constituted a 

species bed, based on the methodology and definitions outlined by Shelmerdine, et al. (2013). 
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Figure 1.1  Voluntary Closed Area in northern Mousa Sound. 
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2 Materials and Methods 

2.1 Surveying 

The NAFC Marine Centre UHI’s vessel, Moder Dy, was tasked with carrying out a multibeam 

survey of previously identified Priority Marine Features (PMFs), and the surrounding waters, 

in the northern section of Mousa Sound.  A SSMO Voluntary Closed Area was already in place 

around the previously identified features. 

 

A survey of 100% coverage was carried out using a hull mounted multibeam (WASSP WMB-

160F) connected to a Furuno satellite compass GPS unit (model: IF-NMEASC) and plotting 

system (Olex), which automatically corrected the bathymetry to the lowest astronomical tide.  

The system enabled real-time viewing of both the bathymetry and backscatter information 

which enabled a more directed approach to ground-truthing using Drop Down Video (DDV) 

drifts.  Bathymetry and backscatter information was exported from the system through a *.csv 

file. 

 

Drop Down Video (DDV) drifts were carried out using a Micro Seacam Hi-Res digital colour 

camera with two mini Seabeam lights which were fitted to a custom made A-frame.  The 

camera and lights were connected to a control box via a 200 m umbilical.  Images were 

recorded straight to DVD from a Sony Super HAD CCD recorder with 480 TV lines resolution.  

Start and end coordinates were recorded from the onboard GPS via the Olex system which 

also plotted the position of the vessel’s drift.  Screen shots were taken of each drift path and 

exported to a GIS polyline shapefile.  In addition, vessel position information was recorded 

and exported from a handheld Garmin Montana 600 GPS unit. 

 

2.2 Analysis 

Analysis of the multibeam and DDV drift footage was carried out at NAFC Marine Centre UHI.  

Multibeam data was imported to GIS and converted from WGS84 projection to UTM30N prior 

to processing.  The Natural Neighbour function within Spatial Analysis was used to interpolate 

the information to a bathymetry layer which was then used for surface creations such as 

hillshade, aspect, curvature, ruggedness, and slope. 

 

All DDV footage was analysed with details taken of sediment type, identified species seen, 

and the species abundance, where appropriate.  Species abundance was based on a modified 

SACFOR scale (see Shelmerdine, et al. (2013) for further details) with each letter 

corresponding to an abundance (Table 2.1).  Time codes were noted for each change with a 

screen shot taken.  The location of time stamps along each drift line were calculated using the 

mean drift speed of the vessel during that particular drift.  This technique has been used in 

previous work by NAFC Marine Centre UHI (for examples, see Shelmerdine, et al., 2013; 

Shelmerdine, et al., 2014) with the locational descriptions matching up to changes in the 

bathymetry and backscatter. 
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Table 2.1  Abundance scales, based on a modified SACFOR scale, used for horse mussels 

(Modiolus modiolus) and maerl. 

Abundance Modiolus modiolus maerl 

Extremely abundant >80% cover >90% cover 
Super abundant 50-79% 60-90% 
Abundant 20-49% >30% 
Common 10-19%, Large patches 5-30% 

Frequent 5-9%, Scattered individuals, small patches 
<5% cover, distinct 

zone 

Occasional 1-5%, Scattered individuals, no patches 
Scattered, indistinct 

zone 

Rare <1%, Few sightings along track 
Few sightings along 

track 

 

Information on species abundances were combined with the multibeam outputs, primarily the 

backscatter information, to determine the extent of each species and identify whether the site 

would constitute a species ‘bed’.  The definition of a species bed was taken from Shelmerdine, 

et al. (2013) which states: 

“A species (Modiolus modiolus and maerl) bed was defined as one which contained 

species with an abundance category of ‘Abundant’ or greater (see Table 2.1) and 

distributed over a relatively large area, in the order of at least one metre across as 

a minimum and covering an area of more than 10 m2.  With regards to M. modiolus, 

a ‘Common’ abundance (10 to 19% cover, large patches, as defined in this study) 

was classed as borderline and would not necessarily be classed as a bed.  

However, an area may be classed as a bed where a ‘Common’ abundance was 

noted with a distribution over more than 10 m2, as suggested by OSPAR (Rees, 

2009). 

 

The OSPAR Commission stated that “Maerl beds may be composed of living or 

dead maerl or varying proportions of both.” but did not definitively define the extent 

of the bed or the abundance of maerl required to constitute a bed (Anonymous, 

2010).  In the context of this report, no distinction was made between living maerl, 

dead maerl, or the combination of the two, as outlined by the OSPAR Commission.” 

 

Point data, supplied by SNH, of maerl abundance in the area was also used to increase the 

confidence of the final extent of each species bed.  A buffer of 50 m was created around all 

identified species bed features for considering any potential closed area boundaries. 
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3 Results and Discussion 

On 27th June 2019, a 1.2 km2 surface area was surveyed in northern Mousa Sound extending 

from near West Ham in the south to the north Sandwick junction in the north.  A total of 13 

DDV drifts were carried out, equal to just over two hours of underwater footage and covering 

1.8 km of seabed (Figure 3.1). 

 

Priority Marine Features (PMFs) were found along 10 of the 13 drifts and included horse 

mussels (Modiolus modiolus) and maerl (Figure 3.2).  Maerl was the dominant PMF in the 

area with only one small horse mussel bed recorded.  This bed had a Common abundance 

covering an area of 16 m2 and was located outside of the Voluntary Closed Area (Drift 4).  This 

horse mussel bed was found amongst boulders with sponges recorded as Abundant (see the 

screen shot in Figure 3.3).  An additional three maerl beds (Drifts 5, 9, and 10) were also found 

to be outside the current Voluntary Closed Area.  However, the majority of records were 

located within the Voluntary Closed Area (Figure 3.2 and Figure 3.4).  Maerl was recorded as 

Super abundant from Drifts 2, 3, and 13.  The majority of Drift 2 had Super abundant maerl 

strips along the drift track that was a mixture of live and dead maerl.  The Super abundant 

maerl along Drift 3 was located towards the end of the drift amongst rocks and boulders that 

had a covering of a Common abundance of sponges.  Maerl was found along most of Drift 13 

with about 10 m of Super abundant maerl near the start of the drift. 

 

Point information from SNH identified an additional four areas of Abundant maerl not covered 

by DDV drifts from this work.  These were located to the north and southeast of Drift 2, south 

of Drift 3, and southeast of Drift 13. 

 

In order to protect all the identified species beds, and the corresponding 50 m buffer, it would 

be necessary to alter the boundaries of the existing Voluntary Closed Area.  The proposed 

Closed Area extended further north, east, and west with the southeast corner of the Voluntary 

Closed Area being removed.  The resulting proposed Closed Area had a surface area of 

0.34 km2, compared with the Voluntary Closed Area of 0.22 km2 (Figure 3.5).  Inclusion of this 

proposed Closed Area would increase the overall surface area of all the SSMO Closed Areas 

to 30.24 km2. 
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Figure 3.1  Drop Down Video (DDV) drifts carried out in northern Mousa Sound within the 

survey area (red boundary) and showing the Voluntary Closed Area (brown hashed 

area). 
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Figure 3.2  Identified species distributions (green areas) of maerl and Modiolus modiolus 

along each drift path. 
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Figure 3.3  Screenshot of Drop Down Video (DDV) drift over a horse mussel bed (Common 

abundance, dark/black areas) surrounded by sponges (yellow) and rock. 

 



 

13 
 

 

Figure 3.4  Identified species distributions of surveyed and potential maerl and Modiolus 

modiolus along each drift path and the 50 m buffer (green areas). 
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Figure 3.5  Proposed Closed Area (red boundary) and existing Voluntary Closed Area (brown 
hashed shading) enclosing the identified species beds (green shading) and 
corresponding 50 m buffer.  The map insert displays the location of the Proposed 
Closed Area in relation to the surrounding land. 
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