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Figure 10 Principal sediment components (gravel, sand, mud) as determined from PSD analysis of samples acquired during the survey. 
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6.5. Habitat Mapping 

Habitat mapping based on the interpretation of the seabed imagery and PSD datasets 

described the majority of the survey area as representative of EUNIS habitat complex AS.27 

Deep Circalittoral Sand representing the offshore subtidal sands and gravels PMF habitat. 

Small areas of mud occurred in deeper waters representative of AS.37 Deep Circalittoral Mud. 

In the eastern reaches of the survey area habitat AS.37 overlapped with an area of burrowed 

mud as observed in the seabed imagery analysis and was identified as the burrowed mud PMF 

habitat. 

Overall, the habitat mapping aligned well with EUSeaMap predicted habitats as shown in 

Figure 1. Due to the depth of the survey area, the level 4 EUNIS codes AS.27 and AS.37 were 

assigned; however, no biotope-characterising taxa were identified during seabed imagery 

analysis meaning that level 5 EUNIS codes could not be derived (Figure 11). 
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Figure 11 EUNIS habitat/biotope mapping across the survey area. 
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7. Discussion 

An integrated interpretation of PSD data, seabed imagery, and acoustic data suggested that 

the prevalent benthic habitat across the Bell rock WFDA was A5.27 Deep circalittoral sand, with 

small areas of A5.37 Deep circalittoral mud occurring in correspondence of deeper waters. 

Acoustic data (SSS and MBES) can be used to define habitat boundaries, however, in this case, 

acoustic data was homogenous with no distinct features. Sandy mud and muddy sand can be 

particularly difficult to distinguish from each other as they exhibit similar reflectivity signatures 

resulting in homogenous SSS data. Likewise, the challenges associated with differentiating 

between muddy sand and sandy mud during seabed imagery analysis meant that PSD data 

was used as the primary information source to delineate areas of sand and mud. Low 

confidence scores were assigned to the polygons identifying these features and their 

boundaries as PSD data was collected at discrete sampling locations to ground-truth acoustic 

and imagery data. Nevertheless, findings from this survey closely aligned with the predicted 

BSH mapping as shown in Figure 1. The level 4 EUNIS codes A5.27 and A5.37 were assigned 

given the overall depth of the survey area being more than 70 m. 

A general, broad-scale trend was observed across the survey area with sediments becoming 

increasingly muddier moving to the east where water depth also became increasingly deeper. 

The area to the east of the survey area which was assigned the EUNIS code A5.37 Deep 

circalittoral mud (Figure 11) also corresponded to the deepest area surveyed. Mixed sediments 

(EUNIS BSH A5.4) were confirmed as present at three stations based on the PSD data, however, 

no polygons were drawn due to the homogenous nature of the acoustic data at these locations 

and their environs (Figure 8). Analysis of macrobenthic data may allow for the assignment of 

higher level EUNIS classifications at these locations and therefore the production of more 

detailed habitat mapping if key taxa characteristic of known biotopes is identified. 

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 Bell rock survey area was situated offshore in the open waters of the northern 

North Sea and that stations to the east of the survey area assigned to the EUNIS habitat A5.37 

were among those with the highest densities of burrows (Figure 4). This indicates the presence 

of the burrowed mud PMF at these locations. However, seabed imagery data revealed no 

spatial relationship between burrow mud density and the presence of sea pens which were the 

most commonly occurring epifauna observed in the seabed imagery (Figure 4 and Figure 5). 

This indicates that seapen and burrowing megafauna were not a biotope component of the 
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burrowed mud PMF observed. Macrobenthic data derived from grab samples collected as part 

of the wider characterisation survey may provide a greater insight into the component species 

of the burrow mud PMF habitat observed allowing for a more accurate assessment of this 

habitat. The macrobenthic data will be reported separately as part of the full characterisation 

report and will facilitate higher resolution biotope mapping. 

The key objectives of this habitat assessment 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 Bell rock 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. Whilst 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 site) the results indicated that a greater 

number of sampling stations distributed across a grid with reduced intervals would have 

allowed for greater resolution of habitat/biotope mapping across the survey area. 
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