




















































































































































































































6.8.2. Other Species of Interest

eDNA was also analysed on a vertebrate array which yielded results for fish, birds, marine
mammals as well as terrestrial animals.

Of the 25 fish taxa identified in this analysis, only 6 species were not recorded in the above
fish assessment, namely the Fivebeard Rockling Ciliata mustela, the Smooth Sandeel
Gymnammodytes semisquamatus, the common Seasnail Liparis liparis, the European Hake
Merluccius merluccius, the Turbot Scophthalmus maximus and the Atlantic Horse Mackerel
Trachurus trachurus. Of these, the European Hake and the Turbot are of commercial value in
the UK, while the Atlantic Horse Mackerel is both of commercial value and a PMF species in
Scottish waters. To note that 8 of these OTUs were of low confidence in their identification as
it was based on fewer than three matches to sequences in the reference database, and/or
limited geographic occurrence records for the taxon (Appendix XVI).

Additionally, of the fish species recorded in both arrays (fish and vertebrates), the Atlantic
Salmon yielded a stronger DNA signal and was identified in three stations (four samples) as
part of the vertebrate array compared to the fish array where it had a weaker signal and was
only identified in one sample (Figure 19).
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Figure 19 Fish percentage abundance heat map: eDNA vertebrate analysis of top, middle, and bottom
depths at each station. Taxa represented with an asterisk are exclusive to the vertebrate assay analysis
only. Colour intensity indicates the percentage of sequences per sample based on all DNA sequences
within an individual sample (the sum of one station (row) is 100 %).
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Marine Mammals

Only three marine mammal taxa were identified across the survey area: the Common Minke
Whale Balaenoptera acutorostrata, the Harbour Porpoise Phocoena Phocoena and dolphins of
the genus Lagenorhynchus (Table 12 and Figure 20A). All of these are listed as PMF species
and protected in Scottish waters.

Table 12 Marine mammal taxa identified across the survey area based on eDNA analysis.

Taxa Common Name N of samples in which taxa occurred
Balaenoptera acutorostrata Common Minke Whale 2
Phocoena phocoena Harbour Porpoise 9
Lagenorhynchus 2

Birds

Twelve bird taxa were identified across the survey area (Table 13 and Figure 20B) with the

Common Tern Sterna hirundo and the Common Guillemot Uria aalge amber listed in the Birds

of Conservation Concern in the UK.

Table 13 Bird taxa identified across the survey area based on eDNA analysis.

Taxa
Parus major

Common Name
Great Tit

N of samples in which taxa occurred

1

Somateria mollissima

Common Eider

Sterna hirundo

Common Tern

Uria aalge

Common Guillemot

Anatidae
Passeridae

Turdus

Tadorna

Columbidae

Corvidae

Sturnidae

QOO lWW[m | [N =

Laridae
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Figure 20 Percentage abundance heat map for marine mammals (A) and birds (B). eDNA vertebrate
analysis of top, middle, and bottom depths at each station. Colour intensity indicates the percentage

of sequences per sample based on all DNA sequences within an individual sample.
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7. Discussions

This report presents the results and interpretation of the seabed imagery, macrobenthic and
sediment analyses with the aim to set out the environmental baseline conditions across the
proposed Bellrock WFDA. The findings will inform project EIA and future consenting
applications as well as providing a robust dataset for future monitoring if required.

7.1.  Seabed Imagery and Geophysical Data

Seabed imagery was successfully collected at all 113 stations, resulting in the collection of 647
still images and 113 videos. One EUNIS Level 4 (biotope complex) was identified in the seabed
imagery collected across the survey area: A5.37 Deep circalittoral mud. Based on the seabed
imagery analysis a homogenous substrate was identified across the survey area, however it
should be noted that seabed imagery analysis has its limitation in differentiating between
muddy sand and sandy mud and therefore PSD data was used as the primary information
source to delineate areas of sand and mud.

Similarly acoustic data (SSS and MBES) indicated a homogeneous seabed with no distinct
features as sandy mud and muddy sand can be particularly difficult to differentiate as they
exhibit similar acoustic reflectivity signatures resulting in homogenous SSS data. No geogenic
or biogenic reef habitats were observed across the entire survey area.

7.2. Sediments

Despite some variation in sediment types between stations, most stations were dominated by
sand and classified as BSH A5.2. Mud contribution to sediment increased with increasing water
depth and was substantial at three stations (ST0038, ST0102, and ST0103), where it represented
more than 25% of the total composition; these stations were assigned to BSH A5.3. In contrast,
gravel content was low at most stations contributing on average to less than 1 % to total
sediments.

Considering the water depth at which all grab samples were collected from, these sublittoral
sediment types were deemed to represent the 'offshore deep sea muds' and 'offshore subtidal
sands and gravels' PMF habitats. It is noteworthy that whilst these habitats are deemed to be
of conservation importance in Scottish waters they are also among the most common habitats
found in offshore deep waters around the coast of the UK.

7.3.  Sediment Chemistry

The examined contaminants included heavy and trace metals, PAHs, PCBs, organotins and
THCs. None of the analysed metals, PAHs and THC exceeded any of the reference level while
the concentrations of PCBs, and Organotins were found BLD at all stations.
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7.4. Macrobenthos

A diverse macrobenthic assemblage was identified across the survey area from 113 samples
collected, with a total of 9,194 individuals and 283 taxa recorded. The most abundant taxon
with the greatest average density per sample was the heart urchin Spatangoida (juveniles) and
the most frequently occurring taxon was the polychaete S. armiger. Annelida taxa dominated
abundance and diversity while biomass was dominated by Echinodermata.

Macrobenthic communities can be highly heterogenous as they are heavily influenced by
ambient environmental conditions such as sediment composition (Cooper et al. 2011),
hydrodynamic forces and physical disturbance (Hall 1994), depth (Ellingsen 2002), and salinity
(Thorson 1966). This was reflected in the macrobenthic communities observed across the
survey area where sediment composition was a key factor in determining the macrobenthic
community structure at these locations. Macrobenthic Group F, including most stations,
exhibited an association with sand and muddy sand supporting a community characterised by
Owenia sp. and juveniles of Amphiuridae; whereas Macrobenthic Group D exhibited an
association with mud supporting a community characterised by A. falcata, P. jeffreysii and
Thyasira flexuosa.

One notable macrobenthic species was identified across the survey area: the Ocean quahog A.
islandica. This species is included in the OSPAR List of Threatened and/or Declining Species
and Habitats (2008) and is also a PMF species in Scottish waters. Most of the individuals
recorded were juveniles, with only three adults noted across the survey area at stations ST0013,
ST0020 and ST0088. No trend was evident between the presence of this PMF species and
sediment type.

7.5.  Habitat Mapping

An integrated interpretation of PSD and macrobenthic data, seabed imagery, and acoustic
data suggested that the main biotopes present across the Bellrock WFDA were “A5.272 Owenia
fusiformis and Amphiura filiformis in deep circalittoral sand or muddy sand” covering the
majority of the survey area and a mosaic of biotopes A5.371 Ampharete falcata turf
with Parvicardium ovale on cohesive muddy sediment near margins of deep stratified seas”
and "“A5.376 Paramphinome jeffreysii, Thyasira spp. and Amphiura filiformis in offshore
circalittoral sandy mud” occurring to the east of the survey area and in small elongated north-
south patches in between the wider sand area (Figure 17).

The characteristics of acoustic datasets (SSS and MBES) can be used to define habitat
boundaries (Limpenny et al. 2010), however, in this case, the acoustic data was largely
homogenous with no distinct features evident. Sandy mud and muddy sand can be particularly
difficult to differentiate in acoustic datasets as they exhibit similar reflectivity signatures and
therefore it was challenging to delineate the boundaries of these overlapping habitats across
the survey area resulting in a relatively low confidence habitat map even when combined with
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seabed imagery and PSD ground-truthing information. Likewise, the challenges associated
with differentiating between muddy sand and sandy mud based on interpretation of seabed
imagery meant that PSD data was used as the primary information source to inform the
delineation of areas of sand and mud. Low confidence scores were assigned to the polygons
identifying these features and their boundaries.

Nevertheless, findings from this survey appeared to align with the predicted BSH mapping
available for the survey area. Level 4 EUNIS codes A5.27 and A5.37 were assigned given the
overall depth of the survey area being more than 70 m and the results of PSD analysis.
Interpretation of the multivariate analysis results of the macrobenthic data allowed for
assignment of most sandy stations to biotope A5.272 and the muddy stations to the east of
the survey area to biotope mosaic A5.371/A5.376. Mixed sediments (EUNIS BSH A5.4) were
confirmed as present at three stations based on the PSD data, however, it was not possible to
delineate these habitats as polygons due to the homogenous nature of the acoustic data and
lack of clear differences in the macrobenthic communities at these stations to support the
presence of distinct patches of mixed sediments.

A comprehensive burrow assessment was made on all still images collected across the survey
area, yielding data on burrow density per station with the aim of determining whether the
burrowed mud PMF was present within the survey area. This habitat is widely distributed in
sheltered sea lochs, other open coast muddy habitats along the western coast of Scotland, and
even on the continental slope. Occasional records exist on the east coast, with noteworthy
occurrences in offshore waters of the northern North Sea. The key identifying characteristics
of this PMF are typically found in areas with fine mud, sandy mud, and muddy sand, at water
depths ranging from 10 meters to over 500 meters (Tyler-Walters et al. 2016). It is important
to note that the survey area was situated offshore in the open waters of the North Sea and
that stations assigned to the EUNIS habitat A5.37 were among those with the highest densities
of burrows. This indicates the presence of the burrowed mud PMF in correspondence of EUNIS
habitat A5.37. However, seabed imagery data revealed no spatial relationship between burrow
mud density and the presence of seapens which were the most commonly occurring epifauna
observed in the seabed imagery (Figure 5). This indicates that seapen and burrowing
megafauna were not a biotope component of the burrowed mud PMF observed. The
subsequent macrobenthic analysis did not reveal the presence of any species that could qualify
as a biotope component of the burrowed mud PMF habitat. Most likely this area of mud at
the east of the survey area reflects a combination of the offshore deep sea muds PMF habitat
and the burrowed mud PMF habitat. No evidence of geogenic or biogenic reef habitats was
observed across the Bellrock WFDA. Additionally, biotope A5.272 encountered across most of
the survey area was representative of the offshore subtidal sands and gravels PMF habitat.
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7.6. eDNA

The use of eDNA has become increasingly popular as a non-invasive and effective method for
surveying and monitoring of species in their natural habitats as organisms shed their DNA into
their environments as shed cells, waste matter, blood, gametes and decaying material JNCC
2022). eDNA metabarcoding methods allow the rapid and cost-efficient collection of
information on species diversity and composition of fish assemblages in aquatic habitats,
which is of particular importance given the current increase in anthropogenic disturbance and
associated declines in aquatic biodiversity in these ecosystems. To note that the eDNA analysis
presented here was targeted to vertebrates and bony fish meaning that elasmobranchs (rays
and skates) might not be as readily detected. In general elasmobranchs are often difficult to
detect using eDNA as they do not shed large amounts of DNA compared to other taxa.

The persistence of DNA in the water column depends on a multitude of factors, including
environmental conditions, water movement, and the specific type of DNA present. Generally,
DNA can remain detectable for varying durations, which can range from a few hours to several
weeks or even months. The degradation rates of DNA are contingent upon elements such as
ultraviolet (UV) radiation, water temperature, and the presence of nucleases and other
enzymatic activities in the water. Additionally, exposure to sunlight and high temperatures can
accelerate the degradation process. Conversely, in colder and darker environments, the
degradation of DNA may decelerate, allowing it to persist for longer periods (Littlefair et al.
2021, Monuki et al. 2021).

The results of the eDNA analysis indicated the presence of a diverse fish community including
10 PMF species and 18 species of commercial importance. Additionally, three of the detected
fish species are listed on the IUCN Red List; these were the Atlantic cod, haddock, and the
Atlantic Horse Mackerel. Conducting eDNA sampling at multiple depths yielded valuable
insights into the distribution and dynamics of genetic material in the water column. For
instance, the Atlantic Salmon was detected across all three depths, yet it exhibited a stronger
eDNA signal in the top layer of the water column. Conversely, haddock was detected at all
depths but reported the weakest eDNA signal at the surface. Sampling at various depths
facilitates the assessment of how DNA profiles might differ with depth, potentially indicating
the presence or movement of different organisms at various water depths. Additionally, it aids
in the identification of the sources and sinks of genetic material, offering insights into the
behaviour and ecological interactions of organisms within the marine environment.

Furthermore, the finding of the Atlantic Salmon underscores the need to better understand
the interaction of migratory fish species of ecological and cultural significance with offshore
wind farms. The occurrence of species like the Boarfish outside their typical geographical
ranges could be indicative of range shifts possibly influenced by changing oceanic conditions,
including temperature and currents. However, these detections should be treated with some
caution given they relied on fewer than three matches within the reference database and may
not be entirely dependable without repeat sampling.
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Marine mammals and birds were also identified as part of the eDNA analysis. The analysis
confirmed the presence of Minke Whale, Harbour porpoise, and dolphins from the genus
Lagenorhynchus, consistent with observations by marine mammal observers (MMOs) as part
of the marine mammal mitigation undertaken during geophysical survey of area (OEL, 2023).
Notably, both the eDNA analysis and the marine mammal mitigation report highlighted
Harbour porpoise as the most abundant species in the survey area. While the marine mammal
mitigation report specifically identified the white-beaked dolphin, the eDNA results only
identified it to genus level. The marked prevalence of the porpoise in the area is a strong
indicator of its substantial presence within the local marine environment. In terms of birds, the
species identified through the eDNA analysis are common to the entire UK and particularly
abundant in the northeastern region of Scotland. Among the taxa identified to a species level,
only the Great Tit is typically associated with urban environments, whereas the Common Eider
and the Common Tern are commonly observed in coastal settings and the Common Guillemot
primarily resides at sea, occasionally coming ashore solely for the purpose of nesting during
the breeding season in May (British Trust for Ornithology).

Data presented in this report demonstrates that eDNA metabarcoding provided a non-
destructive means of collecting insightful fish community information. There are however
limitations to the use of this technique which should be considered when interpreting the
findings, namely that the resulting data can only provide a qualitative understanding of the
community diversity with true abundance not quantified and only represented as a
'strong/weak’ DNA signal.

It was also noteworthy that DNA of terrestrial animals was detected in the water samples as it
raises questions over the reliability of the results. It is difficult to identify the specific vectors
for DNA of terrestrial species being present across the Bellrock WFDA although a possible
explanation includes the presence of DNA in waste matter of predators that might have fed
on prey or decaying material from terrestrial sources and/or vessels navigating across the
survey area. This includes predation by birds as they are known to serve as significant agents
in transporting terrestrial material to marine ecosystems through their droppings. These
droppings can contain the DNA of the organisms consumed by the birds, thereby facilitating
the transfer of terrestrial genetic material into the marine environment (Leempoel et al., 2020;
Polanco et al., 2021). This idea is further supported by the observation that terrestrial mammal
species were primarily detected in the top of the water column rather than at greater depths.
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7.7. Limitation of Study

The key objectives of the benthic characterisation survey were to provide an initial description
of the seabed habitats within the survey area and identify and assess any species and habitats
of conservation importance such as PMF habitats and/or species. Whilst this was achieved, it
should be noted that the lack of newly acquired geophysical data at the sampling design stage
has resulted in the habitat and biotope mapping outputs being of a lower level of resolution
and confidence than would otherwise have been achieved if geophysical data would have been
available to inform the sampling design.

Upon review of the geophysical data, which was made available only after the survey was
completed, it was noted that very few stations were located in areas of predicted muddy
sediment as indicated by the lower acoustic reflectivity in the SSS data. It therefore became
apparent that the design of the sampling array partially resulted in a systematic
underrepresentation of areas of predicted mud due to their linear (north to south) occurrence
at regular intervals laterally across the Bellrock WFDA (east to west). The distance between
these linear features of muddy sediments was similar to the distance between sampling
stations (grid design) meaning they were often missed due to the sampling design.

This finding aptly demonstrates the preference for stratified random sampling designs based
on review of existing geophysical datasets as opposed to systematic grids for the purposes of
habitat mapping (Noble-James et al., 2018). Due to delays in the prior geophysical survey of
the Bellrock WFDA, geophysical data was not available at the point of determining the location
of the sampling stations for the benthic characterisation survey meaning a systematic grid,
rather than stratified random design had to be employed. Efforts were made to reduce the
chances of this approach resulting in bias towards or against regularly spaced features by
increasing sampling density from 75 to 113 across the Bellrock WFDA.
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