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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) and several PMF sites have already been identified around Shetland. In 2011, the
Shetland Shellfish Management Organisation (SSMO), through consultation with their
members, proactively created a series of Voluntary Closed Areas around the then known
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 protect
seagrass around Shetland. The total surface area of all the Closed Areas covered a sea
surface area of 29.9 km2.
In May 2019, a series of DDV surveys were carried out around Shetland by SNH and funded
by the European Maritime and Fisheries Fund (EMFF). The results of this EMFF survey were
preliminary analysed by SNH staff and made available to the SSMO for their consideration.
The preliminary analysis highlighted a series of maerl and horse mussel PMF sites around
Shetland that were not within an existing SSMO Closed Area and may warrant a degree of
protection, depending on their extent and abundance.
1.1

Aims

NAFC Marine Centre UHI was tasked to carry out a series of hydro-acoustic and Drop Down
Video (DDV) surveys of suspected Priority Marine Features (PMFs) based on the results of
the most recent SNH survey and some historic PMF records. The aim of the survey was to
map horse mussel (Modiolus modiolus) and maerl beds, 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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2.1

Materials and Methods
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,
at 12 sites around Shetland.
A survey of 100% coverage was carried out using a hull mounted multibeam (WASSP WMB160F) 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 with a C-Technics camera system comprising
a CT3023 SLV full HD video camera with built in red line lasers positioned 100 mm apart, two
CT4004 LED lights, and a CT4015 flashgun. The system was mounted on a stainless steel
frame and controlled by a C-Vision Solo Surface Control Unit (SCU) via a 100 m umbilical.
The camera recorded High Definition (HD) video footage locally at 1080/60p along with
20.8 Mp resolution for digital stills. In addition, Standard Definition (SD) video footage was
recorded by the SCU. An external GPS receiver was connected to the SCU and coordinates
were overlain on the SD video footage.
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 from the HD video footage were
noted for each change. 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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2.3

Definitions

NAFC Marine Centre UHI has defined a biogenic reef or bed, based on the definition outlined
by OSPAR and Holt, et al. (1998), and through direct discussions with SNH and Joint Nature
Conservation Committee (JNCC), as
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 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 (Hall-Spencer,
et al., 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.
Abundance scales were based on a modified SACFOR scale and are detailed in Table 2.1.
Table 2.1 Abundance scales, based on a modified SACFOR scale, used for horse mussels
(Modiolus modiolus) and maerl.
Abundance
Extremely abundant
Super abundant
Abundant
Common
Frequent
Occasional
Rare

Modiolus modiolus
>80% cover
50-79%
20-49%
10-19%, Large patches
5-9%, Scattered individuals, small patches
1-5%, Scattered individuals, no patches
<1%, Few sightings along track

maerl
>90% cover
60-90%
>30%
5-30%
<5% cover, distinct
zone
Scattered, indistinct
zone
Few sightings along
track

This definition was published by Shelmerdine, et al. (2013) and Shelmerdine, et al. (2014) and
the definition was subsequently adopted by SSMO.
A PMF is based on a biotope code (a unique code for a specific habitat type) or to an important
species, with the national status of the PMF requiring protection. Scotland’s National Marine
Plan states that the loss of a localised PMF record may be acceptable as long as the loss
does not affect the national status of the PMF (Scottish Government, 2015). Biotope codes
for PMFs refer to habitats and in the case of maerl and horse mussels, are termed ‘maerl
beds’ and ‘horse mussel beds’. It is important to understand that the PMF bed definition does
not correspond with a biogenic reef bed, as defined in this work. Throughout this work, the
use of the term ‘bed’ refers to a biogenic reef bed and not a PMF bed.
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Results

A total of 12 sites were surveyed around Shetland from 22nd November 2019 through to 2nd
December 2019 covering a surface area of 5.6 km2 (Figure 3.1). Sixty seven Drop Down
Video (DDV) drifts were completed, which covered a distance of 8.2 km and nearly 7 hours of
underwater footage. Nine sites were found to have species beds that had a total surface area
of 175 179 m2. Four of these sites contained maerl beds that covered a total surface area of
168 949 m2 and five contained Modiolus modiolus beds with a total surface area of 6 230 m2.
Areas identified as maerl covered a total surface area of 270 448 m2 and were recorded from
11 to 38 m depth while M. modiolus covered a surface area of 26 981 m2 from 14 to 39 m
depth (Table 3.1). Maerl beds (areas identified as having an abundance of Common or more)
were located in 14 to 37 m of water and covered a surface area of 169 140 m2 while M.
modiolus beds were located in 16 to 31 m and covered a surface area of 6 208 m2.
Table 3.1 Depth ranges and surface areas for all the identified maerl and M. modiolus
recorded at each survey site. Values relate to records of all abundances and
Potential bed areas.
Site
Colgrave Sound
Dales Voe
Gluss East
Gluss West
Linga Sound
Lunna Ness
Ollaberry
Olna Firth
Orka Voe
Papa
Uyea SE

Maerl
Depth range (m)
30-38

Area (m )
71 376

16-31

116 644

2

M. modiolus
Depth range (m)
Area (m2)
20-38
1 776
14-21
3 960
18-22
1 544
20-39
315
20-26
4 836
27-37
15-33
18-26

11-17
22-30

3 354
344
10 852

37 840
44 588

4

Figure 3.1 Survey area locations around Shetland.
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3.1

Colgrave Sound

Date surveyed: 30th November 2019
Surface area surveyed:
1.6 km2
DDV drifts completed:
9
DDV drift time:
65 minutes
PMF present:
maerl
M. modiolus
Species bed present:
maerl
Species bed surface area: 46 585 m2

Figure 3.2 Example of site sediment
characteristics at Colgrave Sound.
The survey site was located to the east of the island of Hascosay in Colgrave Sound and had
a surface area of 1.6 km2 (Figure 3.1). Water depth ranged from 14 to 41 m. The site is
relatively exposed from the south and is known to have strong tidal currents passing through.
The survey area was within the Fetlar to Haroldswick NCMPA.
Two areas qualifying as maerl beds were located in the north and south of the surveyed area
(Figure 3.2, Figure 3.3, and Figure 3.4). The maerl bed to the north had a smaller surface
area (269 m2, extending 20 m along the DDV drift) and was found in 32 m of water (Figure
3.5). The bed had a varying abundance of maerl from Common to Abundant to Super
Abundant, with a maximum live maerl coverage of 60%. A larger potential maerl bed was
identified from the backscatter information, extending in a southerly direction with a surface
area of 1 591 m2. To the east of this bed was a combination of Rare and Occasional
abundances of both maerl and M. modiolus, in about 35 m of water, but not in high enough
abundances to qualify as beds. The southern section of the survey area had three drifts that
were connected, through interpreting the backscatter information, by a large maerl bed (Figure
3.7). This bed had recorded abundances of Common and Abundant, covered a surface area
of 44 005 m2, and was located in 30 to 36 m of water. This bed was found to run parallel with
the shore. Three additional, but geographically separate, maerl beds were located closer to
shore. The smallest of these had an abundance of Abundant and covered a surface area of
113 m2 in 32 m of water. At the same depth, a maerl bed with an abundance of Common had
a surface area of 1 133 m2 with an additional potential bed area of 3 675 m2, based on
backscatter information. South of this was a maerl bed in 35 m of water with an abundance
of Abundant (surface area of 1 065 m2) and a potential bed area of 1 311 m2. Five maerl areas
of Occasional abundance and one of Rare were also identified near to the maerl beds located
in the south of the survey area. There was no indication from the backscatter outputs that the
maerl in the north and south of the survey area were connected. There is a possibility that the
northern bed might extend further south, past the identified potential bed area, roughly level
with Skulia Geo (northeast of Drifts 5 and 6). In the central-west section of the survey area,
M. modiolus were recorded in three areas of Rare, Occasional, and Frequent, abundances
(Figure 3.6). These were located in 21 to 24 m of water. The deeper area towards the middle
of Colgrave Sound was found to be mostly gravel on shelly sand with some bedrock and
sponge outcrops.

6

Figure 3.3 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Colgrave Sound survey area (black boundary), surveyed species
distributions (hatched areas) and the underlying bathymetry are shown.
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a)

b)

c)
Figure 3.4 Zoomed in locations of the (a) north, (b) central, and (c) southern areas.
8

Figure 3.5 Locations of example picture images (black asterisk) from the north in relation to the Drop Down Video (DDV) drifts (arrowed lines)
in the Colgrave Sound survey area (black boundary) for Drifts 8 and 9.
9

Figure 3.6 Locations of example picture images (black asterisk) from the central survey area in relation to the Drop Down Video (DDV) drifts
(arrowed lines) in the Colgrave Sound survey area (black boundary) for Drifts 5 to 7.
10

Figure 3.7 Locations of example picture images (black asterisk) from the south in relation to the Drop Down Video (DDV) drifts (arrowed lines)
in the Colgrave Sound survey area (black boundary) for Drifts 1 to 3.
11

3.2

Dales Voe

Date surveyed: 2nd December 2019
Surface area surveyed:
0.2 km2
DDV drifts completed:
5
DDV drift time:
22 minutes
PMF present:
M. modiolus
Species bed present:
M. modiolus
Species bed surface area: 59 m2

Figure 3.8 Example of site sediment
characteristics at Dales Voe.
The survey site was located at the mouth of Dales Voe, along the south coast of the Voe near
Kebister Ness (Figure 3.1). The survey area followed the coastline with a surveyed surface
area of 0.2 km2. Water depth ranged from 7 to 11 m.
An Abundant M. modiolus bed was located in the southwest corner of the survey area (Figure
3.8 and Figure 3.9). It was located in 15 m of water and had a surface area 59 m2 with a
variable coverage of 10 to 25%. It was the only bed found within the area. A potential M.
modiolus bed was located to the northwest of this and had a surface area of 66 m2. Records
of M. modiolus were found closer to shore but not in a high enough abundance to constitute a
bed. The remainder of the drifts had stones, sandy gravel, and shells (Figure 3.10).
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Figure 3.9 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Dales Voe survey area (black boundary), surveyed species
distributions (hatched areas) and the underlying bathymetry are shown.
13

Figure 3.10 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Dales
Voe survey area (black boundary).
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3.3

Dury Voe

Date surveyed: 2nd December 2019
Surface area surveyed:
0.06 km2
DDV drifts completed:
4
DDV drift time:
9 minutes
PMF present:
None
Species bed present:
None
Species bed surface area: N/A

Figure 3.11 Example of site sediment
characteristics at Dury Voe.
The survey site was located along the north coast of Dury Voe, near Skelberry (Figure 3.1).
It had an east-west orientation that followed the coastline with a surveyed surface area of
0.06 km2. Water depth ranged from 5 to 28 m.
No PMFs were noted along any of the DDV drifts (Figure 3.11 and Figure 3.12). Sand,
bedrock, and gravel were the dominant sediment types (Figure 3.13).

Figure 3.12 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Dury Voe survey
area (black boundary) and the underlying bathymetry are shown.
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Figure 3.13 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Dury Voe
survey area (black boundary).
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3.4

Gluss East

Date surveyed: 26th November 2019
Surface area surveyed:
0.3 km2
DDV drifts completed:
5
DDV drift time:
30 minutes
PMF present:
M. modiolus
Species bed present:
M. modiolus
Species bed surface area: 334 m2

Figure 3.14 Example of site sediment
characteristics at Gluss East.
The survey site east of Gluss Isle had a survey area extending from the northern tip of Gluss
Isle at Trumba, south towards Yarfils Wick (Figure 3.1). Water depth of the survey site ranged
from 9 m close to shore down to 46 m. Shallow areas close to shore were dominated by rocky
bedrock. The site was located within the Sullom Voe SAC.
Modiolus modiolus were recorded from two of the five DDV drifts in the central survey area,
although only one drift, Drift 1, contained M. modiolus in a sufficient abundance to constitute
a bed (Figure 3.15). The abundance of M. modiolus increased with distance from shore, with
Common (19% cover) close to shore followed by Abundant (20% cover) and then Super
Abundant (70% cover). This bed extended for 32 m, along a depth of 18 to 20 m and had a
surface area covering 334 m2. Modiolus modiolus were present to the south of this drift in the
same depth range but in lower abundance of Frequent and Occasional which did not constitute
a bed. Backscatter did not indicate any extension of the features either to the north or south
of the survey area. These areas were found to be dominated by shells, including Modiolus
shells, and sand (Figure 3.16).
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Figure 3.15 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Gluss East survey area (black boundary), surveyed species
distributions (hatched areas) and the underlying bathymetry are shown.
18

Figure 3.16 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Gluss
East survey area (black boundary).
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3.5

Gluss West

Date surveyed: 26th November 2019
Surface area surveyed:
0.2 km2
DDV drifts completed:
3
DDV drift time:
27 minutes
PMF present:
M. modiolus
Species bed present:
None
Species bed surface area: N/A

Figure 3.17 Example of site sediment
characteristics at Gluss West.
The survey site to the northwest of Gluss Isle, at the mouth of Gluss Voe, had a surface area
of 0.2 km2 (Figure 3.1). Water depth ranged from 9 m close to shore at the southern end of
the survey site to 48 m in the north. The site was located within the Sullom Voe SAC.
Modiolus modiolus was found to be present for 30 m along the drift in 22 m of water and
located in the centre of the survey area at an abundance of Occasional (Figure 3.18). No M.
modiolus bed was found. The dominant sediment types included shelly sand and gravel with
shells overlaying the sediment (Figure 3.19). A silt overlay was also present.

Figure 3.18 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Gluss West
survey area (black boundary), surveyed species distributions (hatched areas), and
the underlying bathymetry are shown.
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Figure 3.19 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Gluss
West survey area (black boundary).
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3.6

Linga Sound

Date surveyed: 2nd December 2019
Surface area surveyed:
0.2 km2
DDV drifts completed:
5
DDV drift time:
41 minutes
PMF present:
M. modiolus
maerl
Species bed present:
M. modiolus
Species bed surface area: 1 765 m2

Figure 3.20 Example of site sediment
characteristics at Linga Sound.
The survey site was located between the islands of West Linga and Whalsay at the south
end of Linga Sound, in a north-south orientation (Figure 3.1). The surveyed surface area
was 0.2 km2. Water depth ranged from 12 to 27 m. The bathymetry showed the area to be
relatively rugged throughout. An aquaculture site was present to the southeast of the survey
area in deeper water. The survey area is relatively well sheltered but known for strong tidal
flows moving through the Sound.
Modiolus modiolus beds were found in the north of the surveyed area (Figure 3.20 and Figure
3.21). The most abundant bed was recorded from the furthest north drift and had an overall
abundance of Extremely Abundant with an 80% cover in 25 m of water. Abundances were
found to vary along the drift with the lowest abundance, Common (10% cover), occurring along
a 6 m section of drift. The total surface area of the bed, based on backscatter information was
1 114 m2 and two adjacent potential M. modiolus beds were also identified, one to the west
(1 168 m2) and one to the east (483 m2). South of this, three M. modiolus beds were identified
in 21 m of water and were, in the most part, interconnected by areas of lower M. modiolus
abundance. In the northwest of this M. modiolus complex, abundance was found to be
Occasional, moving onto an Abundant M. modiolus bed (surface area of 50.2 m2, 40% cover),
followed by Frequent abundance that moved into a larger Abundant M. modiolus bed (surface
area of 489 m2, 25% cover). To the south of this bed was an area highlighted as a potential
M. modiolus bed (surface area of 1 331 m2) that connected with a Common bed (surface area
of 111 m2, 15% cover) in the northeast. No beds were found along the southern three drifts.
A small area (about 2 m across from Drift 3) had a Rare abundance of both M. modiolus and
maerl in 19 m of water. The remaining coverage was a large quantity of Modiolus shells,
particularly along Drifts 1 and 2 (Figure 3.22).
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Figure 3.21 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Linga Sound survey area (black boundary), surveyed species
distributions (hatched areas), and the underlying bathymetry are shown.
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Figure 3.22 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Linga
Sound survey area (black boundary).
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3.7

Lunna Ness

Date surveyed: 1st December 2019
Surface area surveyed:
1.2 km2
DDV drifts completed:
10
DDV drift time:
56 minutes
PMF present:
maerl
Species bed present:
maerl
Species bed surface area: 70 944 m2

Figure 3.23 Example of site sediment
characteristics at Lunna Ness.
The survey site was located to the northwest of Lunna Ness between Quidan Ness and Point
of Feorwick (Figure 3.1). The surveyed surface area was 1.2 km2. Water depth ranged from
8 to 48 m. The bathymetry showed the area to be surrounded by bedrock on three sides,
creating a “U-shaped” underwater cove with the ‘entrance’ in deeper water to the northeast.
From this underwater ‘entrance’, the seabed shallows towards a bedrock-like sill in 9 to 15 m
of water in the southwest. A ridge of bedrock runs from the west up to the northwest corner
of the cove ‘entrance’. Halfway along this ridge, the surveyed area extended out in a
northwest direction.
Maerl was recorded from all 10 DDV drifts at varying abundances (Figure 3.23 and Figure
3.24). Six maerl beds were identified, five of which were located within the “U-shaped”
underwater cove and one on the other side of the west to northwest bedrock ridge. This latter
maerl bed (Drift 2) was classed as Abundant with a 40% cover of live maerl along the DDV
drift in 24 m of water (Figure 3.25). Two further potential maerl beds were identified in this
area, based on backscatter information, to the northwest (2 710 m2) and southeast (1 427 m2).
Within the “U-shaped” underwater cove, two maerl beds had a Common abundance and three
were found to have an Abundant abundance. To the southeast of the west to northwest
bedrock ridge, an Abundant maerl bed (3 663 m2) was identified from Drift 3 with maerl varying
from 40 to 55% live maerl cover along the DDV drift in 18 m of water. A small section of the
drift also contained a Common abundance of 10% cover (Figure 3.25). A potential maerl bed
was also identified, based on backscatter information, and covered a surface area of 5 420 m2
to the northeast. South of this bed, along Drift 5, was a maerl bed (15 461 m2) of Common
abundance but only 5% live maerl cover in 24 m of water (Figure 3.26). Adjacent to this area,
in 22 to 24 m of water, was maerl of varying abundance of Occasional, Common, and
Abundant, with the maerl bed area based on a combination of two drifts (Drifts 4 and 6) and
the backscatter output. Overall, the bed was classed as Abundant with live maerl cover
varying from scattered individuals to 50% along the tracks. The surface area of the maerl bed
was calculated as 22 127 m2 with a corresponding potential bed (9 450 m2), based on
backscatter information, located to the southeast. A smaller Abundant maerl bed in 25 m of
water, and a potential maerl bed, were recorded in the southeast corner of the survey area
(Figure 3.26). The maerl bed had a surface area of 2 526 m2 and a live maerl coverage of
40% along the DDV drift. The corresponding potential maerl bed was located to the southwest
of this and had a surface area of 1 148 m2. In the centre of the survey area was a large maerl
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bed of Common abundance covering a surface area of 25 284 m2 and a live maerl cover of
10% along the DDV drift in 28 m of water (Figure 3.27). An adjacent potential maerl bed was
located to the northeast of this (surface area of 8 180 m2). Maerl was found in other locations
within the area but at low abundances that would not constitute a bed (Figure 3.27).

Figure 3.24 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Lunna Ness
survey area (black boundary), surveyed species distributions (hatched areas), and
the underlying bathymetry.
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Figure 3.25 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Lunna
Ness survey area (black boundary) for Drifts 1 to 3.
27

Figure 3.26 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Lunna
Ness survey area (black boundary) for Drifts 4 to 7.
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Figure 3.27 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Lunna
Ness survey area (black boundary) for Drifts 8 to 10.
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3.8

Ollaberry

Date surveyed: 26th November 2019
Surface area surveyed:
0.3 km2
DDV drifts completed:
4
DDV drift time:
30 minutes
PMF present:
M. modiolus
Species bed present:
M. modiolus
Species bed surface area: 281 m2

Figure 3.28 Example of site sediment
characteristics at Ollaberry.
The survey site was located off the Ollaberry point and extended from the Taing of Norwick
in the north to south of Otter Hadd in the south (Figure 3.1). Water depth at the survey site
ranged from 15 m close to shore down to 57 m.
Modiolus modiolus were recorded along three of the DDV drifts (Figure 3.29). The two central
drifts with M. modiolus had abundances of Rare and Occasional (Drift 7; 26-30 m depth along
17 m of drift track) and Frequent and Rare (Drift 6; 26-37 m depth along 62 m of drift track).
However, only the southernmost drift (Drift 9) had an abundance of Common which would
constitute a bed. This Common abundance extended for 19 m along the drift track from 26 to
30 m deep and covered a surface area of 281 m2. In addition, the backscatter indicated that
this bed may extend north and south covering an additional surface are of 720 m2. The most
northern drift was dominated by coarse sand and shells throughout, which was the main
sediment type along the majority of all drifts (Figure 3.30). No M. modiolus were recorded
from this northern drift and the backscatter indicates the presence of a M. modiolus bed
extending south to be unlikely.

30

Figure 3.29 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Ollaberry survey area (black boundary), surveyed species
distributions (hatched areas) and the underlying bathymetry are shown.
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Figure 3.30 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Ollaberry
survey area (black boundary).
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3.9

Olna Firth

Date surveyed: 25th November 2019
Surface area surveyed:
0.4 km2
DDV drifts completed:
7
DDV drift time:
50 minutes
PMF present:
M. modiolus
Species bed present:
None
Species bed surface area: N/A

Figure 3.31 Example of site sediment
characteristics at Olna Firth.
The Olna Firth site was a sheltered location at the headland of Grobs Ness at the mouth of
Olna Firth extending south into Cole Deep with the island of Linga to the west (Figure 3.1).
Aquaculture sites restricted surveying to the west and north. The site sloped from around
11 m in the east down to 40 m in the west.
There was no evidence of a Modiolus modiolus bed along any of the seven DDV drifts at this
site. Modiolus modiolus were recorded along three drifts (Figure 3.32). One M. modiolus was
seen along Drift 1 at 33 m depth towards the central northern section of the survey area. Drifts
3 and 6 both had a Rare abundance. The M. modiolus from Drift 3 were located in 15 m of
water and continued for 5 m along the drift track. Modiolus modiolus from Drift 6 were found
in 33 m of water and occurred over a 40 m length of drift. Shelly gravel with a silty layer was
the dominant sediment type (Figure 3.33).
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Figure 3.32 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Olna Firth survey area (black boundary), surveyed species
distributions (hatched areas), and the underlying bathymetry are shown.
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Figure 3.33 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Olna
Firth survey area (black boundary).
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3.10 Orka Voe
Date surveyed: 26th November 2019
Surface area surveyed:
3.3 km2
DDV drifts completed:
8
DDV drift time:
52 minutes
PMF present:
M. modiolus
Species bed present:
M. modiolus
Species bed surface area: 3 791 m2

Figure 3.34 Example of site sediment
characteristics at Orka Voe.
The western limit of the Orka Voe site was between Skaw Taing and Little Roe and the site
extended east to the mainland coast north of Ay Wick (Figure 3.1). From here, the survey
area extended northwards to the west coast of Tinga Skerry with the eastern boundary
between Tinga Skerry and Mio Ness. The surface area of the survey site was 3 791 m2.
Water depth ranged from 11 to 52 m. Within the area, there were three pipeline clusters.
Two of these clusters passed through Yell Sound to the east of Little Roe while the third was
the diffuser pipe coming out of Swarta Tang in the west of the survey area. The majority of
the surveyed site was located within the Sullom Voe SAC.
Two DDV drifts were found to have Modiolus modiolus in sufficient abundance to qualify as a
bed (Figure 3.34, Figure 3.35, and Figure 3.36). Both of these drifts were located south of
Little Roe with one drift passing over the diffuser pipe (Drift 2) and the other to the east of the
pipe (Drift 1). Drift 2, which passed over the diffuser pipe, was found to have M. modiolus on
both sides of the pipe. Moving away from the pipe to the east, abundance was found to change
from Abundant (30% cover along a 5 m section, covering a surface area of 17 m2, at a depth
of 24 m) to Frequent (5% cover along a 34 m section) to Super Abundant (60% cover along a
36 m section, covering a surface area of 1 497 m2, at a depth of 23 m) to Rare (15 m section).
Moving away from the pipe to the west, abundance was found to change from Frequent (5%
cover along a 57 m section) to Common (19% cover along a 43 m section, covering a surface
area of 541 m2, at a depth of 25 m). The drift to the east of the pipe, Drift 1, had two sections
of Abundant M. modiolus (30% cover along a 48 and 73 m section, covering a surface area of
520 m2 and 1 217 m2, respectively, in a depth of 20 m) separated by a 32 m section of Rare
M. modiolus. To the south of this drift, Rare and Occasional M. modiolus were recorded but
did not constitute a bed (Figure 3.37). There was a large quantity of Modiolus shells recorded
along Drifts 3 and 4 which were on either side of Drift 2. The backscatter did not indicate any
extension of the bed areas to the north or east of the current findings. Drifts 6, 7, and 8 were
to the southeast of Little Roe with stones and shells found to be dominant (Figure 3.38). Drift
6 was over the relatively recent rock dump to protect the Total pipelines.
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Figure 3.35 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Orka Voe survey area (black boundary), surveyed species
distributions (hatched areas) and the underlying bathymetry are shown.
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Figure 3.36 Zoomed in map showing the locations of Drop Down Video (DDV) drifts (arrowed lines) in the Orka Voe survey area (black boundary),
surveyed species distributions (hatched areas) and the underlying bathymetry are shown.
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Figure 3.37 Locations of example picture images (black asterisk) to the west in relation to the Drop Down Video (DDV) drifts (arrowed lines) in
the Orka Voe survey area (black boundary) for Drifts 1 to 5.
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Figure 3.38 Locations of example picture images (black asterisk) to the east in relation to the Drop Down Video (DDV) drifts (arrowed lines) in
the Orka Voe survey area (black boundary) for Drifts 6 to 8.
40

3.11 Papa
Date surveyed: 22nd November 2019
Surface area surveyed:
0.2 km2
DDV drifts completed:
4
DDV drift time:
27 minutes
PMF present:
maerl
Species bed present:
maerl
Species bed surface area: 33 357 m2

Figure 3.39 Example of site sediment
characteristics at Papa.
The survey area was located north of the island of Papa on the west coast of Shetland (Figure
3.1). It was bounded by the island to the south, an aquaculture site to the east, rocky bedrock
to the west, and deeper (32 m) sandy gravel to the north. An outcrop of rocky bedrock was
located from the northeast corner into the centre of the survey site with the surrounding
sediment at about 15 m depth.
Maerl (live and dead, see Figure 3.39) was located throughout much of the site with an
abundance ranging from Common to Extremely Abundant (Figure 3.40). Cover of live maerl
varied but had a maximum coverage of 90% in some locations. Maerl was restricted to the
15 m deep plateau with sandy gravel to the north in the deeper water (Figure 3.41).
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Figure 3.40 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Papa survey area (black boundary), surveyed species distributions
(hatched areas) and the underlying bathymetry are shown.
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Figure 3.41 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Papa
survey area (black boundary).
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3.12 Uyea SE
Date surveyed: 30th November 2019
Surface area surveyed:
0.3 km2
DDV drifts completed:
3
DDV drift time:
12 minutes
PMF present:
maerl
Species bed present:
maerl
Species bed surface area: 18 063 m2

Figure 3.42 Example of site sediment
characteristics at Uyea SE.
The survey site was located to the southeast of the island of Uyea and northeast of Wedder
Holm (Figure 3.1). The survey site had a surface area of 0.3 km2. Water depth ranged from
14 m off the coast of Uyea to 34 m east of Wedder Holm. Bedrock surrounded most of the
site, with the exception to the north in the northwest corner and to the east in the southeast
corner. The site was relatively exposed from the east with the potential of strong tidal
currents, especially to the south. The survey area was within the Fetlar to Haroldswick
NCMPA.
Two maerl beds were identified in the centre of the survey area, both with a northwestsoutheast orientation (Figure 3.42 and Figure 3.43). The largest (12 841 m2) had a Common
abundance with a 30% live maerl cover along the DDV drift in 30 m of water and a potential
area, based on backscatter information, to the northwest covering a surface area of 13 306 m2.
The smaller maerl bed (5 221 m2) was found to have an abundance of Super Abundant with
a 65% live maerl cover along the DDV drift in 25 m of water. A potential maerl bed area,
based on backscatter information, to the northwest was found to cover a surface area of
13 196 m2. The northern area of the survey site was found to be sand and shells (Figure 3.44)
and, when incorporating in the bathymetry information, would indicate that these maerl beds
were not connected with the already surveyed maerl beds found within SSMO Closed Area 03.
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Figure 3.43 Locations of Drop Down Video (DDV) drifts (arrowed lines) in the Uyea SE survey area (black boundary), surveyed species
distributions (hatched areas) and the underlying bathymetry are shown.
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Figure 3.44 Locations of example picture images (black asterisk) in relation to the Drop Down Video (DDV) drifts (arrowed lines) in the Uyea SE
survey area (black boundary).
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4

Discussion

Maerl and horse mussel (Modiolus modiolus) beds were identified, and their extents mapped,
at 10 locations from nine sites. The results from this work complement that of the EMFF
preliminary findings with regards to species locations. The findings from Linga Sound
(Section 3.6) and Gluss East (Section 3.4), however, did not match the EMFF preliminary
findings. At Linga Sound, all the M. modiolus species records, and the identified beds, from
this work were all located in the northern section of the survey area. Where the preliminary
analysis showed a M. modiolus PMF in the south, the results from this work showed a large
quantity of empty Modiolus shells (see the second picture insert of Drift 1 from Figure 3.22).
In some instances, it can be difficult to discern between live M. modiolus and empty shells
when drifting with an underwater camera system, unless the camera is regularly lowered onto
the seafloor, as was done in this work. However, these were the preliminary analysis of the
EMFF survey with the more detailed finalised results still to be published. At the Gluss East
survey site, Modiolus modiolus was found to have a 70% coverage to the southeast of the
identified features from the preliminary results. However, the preliminary findings by SNH
were over an area that, according to the backscatter, may be a possible location for M.
modiolus. If the final analysis of the EMFF survey shows the presence of a M. modiolus PMF
in sufficient quantity to constitute a bed, it would be possible to integrate those findings into
this work to better determine the extent of all the features in this area.
A relatively recent, 2012, record of a M. modiolus PMF was found at Dury Voe during a
Seasearch SCUBA dive. This work did not find any M. modiolus in the area (see Section 3.3).
The four DDV drifts that were carried out were confined to similar depths to the initial record
of 15 m or shallower. The backscatter did show two deeper areas at 20 and 24 m to the south
and southwest of the official record, respectively, but no DDV footage was carried out at this
location due to the depth location of the existing record.
The only survey location visited that was based on historic records from 1986 was Olna Firth
(Section 3.9). The survey area at Olna Firth covered two M. modiolus PMF locations
consisting of a total of five records. Only two M. modiolus areas of Rare abundance were
identified (Figure 3.32). The largest of these was located 157 m to the northeast of the historic
PMF record. These findings back up those from previous work carried out in Shetland which
highlighted either the unreliability of records from the 80s and earlier, possibly from positional
errors, or that these historic records are not representative of the current situation
(Shelmerdine, et al., 2013; Shelmerdine, et al., 2014). This may be due to a natural change
in environmental conditions or through anthropogenic impacts. Whatever the underlying
cause may have been, it is important to treat these historic records with extreme caution,
especially if they are to be incorporated into any management measures. This is of increased
importance where there are no recent underlying surveys and a precautionary approach is
being considered. These results, and past surveys, would suggest that any precautionary
closure, based on historic records around Shetland, would not provide appropriate protection
for existing PMFs at a larger geographic scale.
This work has enabled the full extent of surveyed features to be mapped by using a
combination of DDV and multibeam backscatter outputs. Where such information is not
available, it can be prudent to take a precautionary approach and protect large areas of
seabed when there are recent records available. Where the full extent of the features are not
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known, such a precautionary approach is sensible. However, where the full extent has been
identified, as in the case of this and similar previous works in Shetland, a more directed
approach to management can be applied, allowing appropriate protection of the features while
minimising impacts to local industry. This was particularly evident along the west coast of Yell
Sound with an existing SSMO Closed Area (Area 04), Ollaberry (Section 3.8), and the two
sites around Gluss Isle (Sections 3.4 and 3.5). Although M. modiolus were recorded at these
sites, there was no indication that they were connected and, based on these results, should
be treated as separate M. modiolus areas. Similarly, three maerl beds have been identified
at Uyea, one from this survey (Section 3.12) and two SSMO Closed Areas (Area 03 and
Area 18). However, based on DDV drifts and backscatter, there is no current evidence to
suggest that these areas are connected.
Two sites, Linga Sound and Colgrave Sound, were found to have a combination of both maerl
and M. modiolus records along the same section of DDV drift. These combinations were in
relatively low abundance (Rare at Linga Sound and Occasional and Rare at Colgrave Sound)
and so did not constitute a bed. These two species have been recorded to share the same
habitat in Shetland at other sites including Hascosay Sound and Mousa Sound. It is unclear
how common this shared habitat is and whether it is restricted to sites with increased water
flow, as seen in these Sound areas. More work would have to be carried out to enable a more
accurate biotope code to be created for this habitat type.
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