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1 Summary 

1.1 The Shell Flat and Lune Deep candidate Special Area of Conservation is a Site of Community 

Importance, and current evidence identifies the qualifying Annex 1 habitat and feature: 

Sandbanks which are slightly covered by water all the time. The Shell Flat subtidal sandbank is 

an example of a Banner Bank, and has a typical sandy substrate biological community. Shell Flat 

is the only sandbank feature identified within the outer Shell Flat site and is known to provide 

important habitats for commercial fish species and bird populations. The unique enclosed deep 

hole (kettle hole) known as Lune Deep provides a contrasting habitat to the surrounding muddy 

communities of the Eastern Irish Mudbelt. Lune Deep and the area immediately to the north 

support mixed faunal turf communities over a cobble/rock substrate. The reef habitat present in 

the area represents a good example of boulder and bedrock reef. 

 
1.2 Fylde MCZ lies immediately adjacent to the South of Shell Flat and was designated in 2013 for 

its subtidal sand Broad Scale Habitat feature, although subtidal mud also occurs across 

approximately 50% of the site. These sediment features are considered to be good 

representatives of the seabed habitats and communities found on the eastern side of Liverpool 

Bay. The sediment habitats are known to support rich bivalve mollusc populations, and include 

important nursery and spawning grounds for several commercially important fish. 

 
1.3 The focus of this contract was to undertake analysis of the available data in these areas (Figure 

1) and to produce topography and habitat maps to the highest practicable resolution, and where 

possible, to look at changes in biota, habitats and topography over time across the sites, drawing 

conclusions as to the condition of the features, comparing habitats between sites and the data 

returned by both Day and Hammon grab methods. These maps are to provide a basis for long 

term monitoring of feature condition. 

 
1.4 Combined topographic maps have been produced for the Shell Flat & Lune Deep SAC and Fylde 

MCZ. Maps of the predictive distribution of sediment types show the Shell Flat to be dominated 

by slightly gravelly sand, (g)S, on the top of the bank with slightly gravelly muddy sands, (g)mS, 

in the deeper areas. Lune Deep shows a distinct rock/hard area on the northern flat of the deep 

channel with the southern flank comprising of gravelly sand and some gravelly mud. The 

predominant difference between the sediments of Shell Flat and the adjacent Fylde MCZ is the 

quantity of silt or mud found within the sediments. Within the northern area of the Fylde MCZ the 

proportion of silt increases, making for more muddy substrates. Only in the southern area of the 

MCZ does the silt fraction lower and the sediment become more sand influenced again. 
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1.5 In total 11 biotopes were assigned over the Shell Flat and Lune Deep SAC and Fylde MCZ, 

although only 10 were mapped, as one biotope occurred infrequently and conflicted with other 

data. The habitat distribution maps support the sediment maps in that the Shell Flat area is 

occupied by the Fabulina fabula and Magelona mirabilis biotope (SS.SSa.IMuSa.FabMag) in the 

fine shallower sediments of the bank with Abra alba and Nucula nitidosa biotope 

(SS.SSa.CMuSa.AalbNuc) occurring in the deeper and slightly muddier sediments found on the 

slopes and in deeper areas of the bank. The northern section of the Fylde MCZ is composed of 

a sandy mud biotope extending east-west, interrupted by a finger of the sandier Abra alba and 

Nucula nitidosa biotope (SS.SSa.CMuSa.AalbNuc). The remaining areas are mostly sand and 

muddy sand based habitats (SS.SSa and SS.SSa.CMuSa) The Lune Deep area shows the only 

hard substrate in the SAC with the northern slope of the areas having moderate and exposed 

circalittoral rock habitats and the southern slopes having mixed substrate biotopes with 

occasional sand influenced habitats. 

 
1.6 The whole of the Shell Flat area of the SAC area has been identified as being Annex 1 Sandbank, 

with the edges of the sandbank extending further than the current SAC boundary. This may be 

explained by the use of the 0.1° slope cut-off from the method in Elwood 2014, along with sample 

data showing suitable habitat being present in these areas. Using the same criteria and slope 

parameters a smaller sandbank feature has been identified within the Fylde MCZ which is a 

smaller and less distinctive feature than the Shell Flat sandbank and is identified from the UKHO 

data and PSA data. 

 
1.7 Previous seabed habitat maps from existing survey data (EUNIS maps) identify similar 

substrates, but show the Shell Flat area of the SAC to be muddier than part of the Fylde MCZ, 

which is contradicted by the PSA from the current sample data. The dissimilar distribution of 

habitats is likely to be due to dissimilar spatial scales and resolution of the data used to produce 

the previous maps. Although Lune Deep has very little mapping data associated with it, that which 

does exist at a similar scale agrees with the current maps which have been produced. 

 
1.8 An examination of change over time in biota and habitats was performed, but was only possible 

in the Shell Flat area where data sets were comparable in terms of type of data collected and 

areas sampled. Multivariate analysis using PRIMER showed clustering of the samples into the 

different year groups, which may suggest some changes in community structure over time. 

However, the clusters appear to be distinguished by different proportions of a common pool of 

frequently recorded species, with only slight differences in the exact order and composition of the 

same dominant species. The appearance of relatively high numbers of a crustacean in the 2012 

data, not recorded previously, might have also separated this yearôs data from previous years, 

however this species does not appear to play a large role in influencing biotope allocation. The 

minor changes between years could also be the result of the sampling and processing techniques 

used which may have varied between surveys and years, and because the datasets were not 

collected as part of a long term monitoring plan with robust replication between samples/sites. 

 
1.9 Comparison of topography in the Shell Flat area over time also showed little change in the 

topographic profile between the 2002 and 2007 data, with only small differences in bathymetry 

evident. The UKHO data showed the southern slope of the Shell Flat bank to be steeper than the 

other two data sets, but any differences with this data are likely to be due to the 

predictive/modelled nature of the UKHO dataset, or the resolution. 
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1.10 The condition of the features within the Shell Flat area and the Fylde MCZ were considered over 

time, including the Shell Flat sandbank feature, and the subtidal sands and subtidal muds 

Broadscale Habitats found in Fylde MCZ, which are all to be maintained in favourable condition. 

The Shell Flat sandbank shows no decrease in area, and, as discussed previously, shows no 

appreciable changes in community structure over time, and therefore does not suggest any 

change in feature condition. The majority of the Fylde MCZ data contained only PSA information 

so changes in biota were impossible to examine. As the entire area of the MCZ is comprised of 

either subtidal sands or subtidal muds, these features cannot be considered to have decreased 

in extent and therefore indicate no decline in condition. 

 
1.11 Further comparison of the data from different sampling methods (e.g. Hammon and Day grabs) 

was undertaken. Multivariate analysis of the infaunal data showed no difference in sites based 

on their species composition despite the differences in sampling method, and similar plots of 

sediment type indicated that particle size analysis of the samples is not thought to be influenced 

by the sampling gear used. 
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Figure 1 Extent of Shell Flat & Lune Deep SAC with Fylde MCZ 
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2 Introduction 

2.1 The Shell Flat component of the Shell Flat and Lune Deep SAC is a crescent shaped sandbank 

comprising a range of mud and sand sediments. Shell Flat is the only sandbank feature identified 

within the outer Shell Flat site, and has a typical sandy substrate biological community, known to 

provide important habitat for commercial fish species and bird populations. The bank is an 

example of a Banner Bank, which are generally only a few kilometres in length with an elongated 

pear/sickle-shaped form, located in water depths less than 20m below chart datum. They take 

the form of single long banks of sand protruding to seaward from headlands with one end almost 

touching the shore (hence banner). They are thought to form by differences in tidal ebb and flood 

flows. The existing data has identified slight sediment changes across the sandbank with the top 

of the bank being softer and smoother and sediment becoming rougher and harder on the 

northern and southern slopes (Royal Haskoning, 2008). Previous studies also found that the 

central crest is bound to the north and south by a more muddy (or clayey) sand sediment 

dominated by Ophiuroids (Titan Environmental Surveys, 2002). The current evidence base shows 

the following Annex I habitat and features to be present in the area: Sandbanks which are slightly 

covered by seawater all the time. 

 
2.2 Lune Deep and the area immediately to the north have been seen to support mixed faunal turf 

communities over a cobble/rock substrate. These areas are thought to provide habitat for erect 

hydroids and bryozoans with some areas having erect sponges which form the biotope Flustra 

foliacea and Haliclona oculata with a rich faunal turf on tide-swept circalittoral mixed substrata. 

The reef habitat present in the area represents a good example of boulder and bedrock reef, with 

the largest proportions of rock found along the unique kettle hole feature known as Lune Deep. 

The northern edges of Lune Deep have been characterised as heavily silted cobble and boulder 

slopes, subject to strong tidal currents with a dense hydroid and bryozoan turf. This unique 

enclosed deep hole provides a contrasting habitat to the surrounding muddy communities of the 

Eastern Irish Mudbelt. Data from a 2004 survey show that the northern flanks of Lune Deep are 

composed of exposed bedrock with a rugged seabed physiography. In contrast, the southern 

flank consists of a smooth seabed which is a sink for muddy sands. 

 
2.3 Fylde MCZ lies immediately adjacent to the South of Shell Flat and was designated in 2013 for 

its subtidal sand Broad Scale Habitat feature, although subtidal mud also occurs across 

approximately 50% of the site. These sediment features are considered to be good 

representatives of the seabed habitats and communities found on the eastern side of Liverpool 

Bay. The sediment habitats are known to support rich bivalve mollusc populations. The site 

includes important nursery and spawning grounds for several commercially important fish species 

including sole (Solea solea), plaice (Pleuronectes platessa) and whiting (Merlangius merlangus). 

 
2.4 Both sites overlap with the Liverpool Bay Special Protection Area which provides protection for 

particular bird features including common scoter (Melanitta nigra) and red-throated diver (Gavia 

stellata) and their supporting habitats. 
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2.5 The specific objectives of this contract are to produce topography and habitat maps of subtidal 

sandbank features within the Shell Flat & Lune Deep SAC along with habitat maps for Fylde MCZ, 

to the highest practicable resolution. The approach will focus on key attributes, namely the gross 

morphology (depth distribution and profile), the variety and distribution of sediment types, the 

extent and distribution of individual subtidal sandbank communities and the community 

composition of the subtidal sandbank feature within the sites. Delineation of sandbanks will 

consider their original definition from the SAC designation, as well as the more recent approach 

to delineating sandbank features approved in 2012 (Ellwood, 2014). 

 
2.6 The report will also include a comparison of previous data sets and habitat maps where available, 

with comment on changes in biota, habitats and topography over time across the sites, and any 

changes in condition of the features being mapped. Additionally comparison of the biota from 

Shell Flat to the Fylde MCZ, and of the biota returned by different grab methods (Day and 

Hammon grabs) will be considered. 

 

3 Methodology 

3.1 Existing geophysical acoustic data were available from previous surveys (Figure 2), including 

multibeam and backscatter from ABP (2012): Mapping the extent of the Shell Flat candidate 

Special Area of Conservation (SAC), AGDS multibeam and sidescan from Envision (2008): 

Mapping the Marine Habitats of Morecambe Bay. Ground truth data were provided from 3 main 

sources, Cirrus Shell Flat Array benthic data (2002), Kaiser et al COWRIE benthic data (2003) 

and Environment Agency (EA) benthic monitoring data (2012). Data held within Marine Recorder 

JNCC (2012) were also used. 

 
3.2 Data holdings varied across the Shell Flat & Lune Deep SAC and Fylde MCZ with a regularly 

spaced, partial coverage high resolution bathymetric data set available for Shell Flat and partial 

coverage data for Lune Deep. Side scan data for Shell Flat provided good coverage at regular 

intervals and again partial coverage for Lune Deep with no sidescan available for Fylde MCZ. 

(Figure 2). 

 
3.3 In addition to the bathymetric and sidescan data for the Shell Flat & Lune Deep SAC, a national 

bathymetric dataset at a resolution of one arc second (UKHO Data) was employed to assist with 

the mapping of the Fylde MCZ and areas of the SAC with no multibeam coverage. The data for 

the SAC area were extracted from the national dataset and plotted at a 25m resolution (Figure 

4). 

 
3.4 AGDS Data were available for parts of the site and these data have been previously interpreted 

to identify Annex 1 features and other habitats, and have been used to compare/verify any 

resulting feature maps which have been generated. 
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Figure 2 Bathymetric, Sidescan and sample point data for Shell Flat & Lune Deep SAC and Fylde 
MCZ and the wider area. 

 

3.5 The multibeam and sidescan data were compiled and processed at the highest resolution 

possible (25m) in order to delineate the requested features. The infaunal and PSA data required 

a high level of sorting and reorganisation, and also checking of sediment descriptions in order to 

ensure grouping into legitimate and useful substrate and biota categories / biotopes. 

 
3.6 Sample data supplies ranged from 1991 for data held within marine recorder to 2012 for EA 

benthic monitoring data. Each data set had positional information, some had qualitative 

descriptive data only, and some had quantitative data either as PSA or as infaunal species 

compositions: some were attributed with all these data. Table 1 shows the files available and the 

data contained within, and Table 2 provides a summary of each annual data set. 
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Table 1 Summary of data supplied 
 

Filename Description 

Shell Flat Interpolated All - 2m Grid.xyz 2m bathymetry for shell Flat 

Shell Flat All - 4m Interpolated Grid with 

Backscatter.tif 
Mosaic of MBES backscatter for Shell flat (not 100% coverage) 

2m sss envision.tif 2m sidescan lines mosaic for some of shell flat and lune deep 

and surrounding area 

2m envision.asc 2m bathymetry grid for some of Shell Flat and Lune Deep and 

surrounding area 

MORECAMBE AGDS.TXT Envision AGDS data from 2007 for shell flat and lune deep and 

surrounding area 

envision_grabs.shp 2007 grab sample data 

Morecambe Video Species2.xls 1993-2010 Sample site info, and infauna 

Morecambe Bay Grabs Data 2007.xls 2007 grab infauna data and PSA data 

331JEN_ShellFlat_alldata.xls Cirrus cruise data, infauna & PSA for grabs along with trawl data 

Shell Flat Sample Summary.xls EA 2012 sample summary 

Shell Flats SAC 2012 modified.xls.xlsx EA 2013 Macrofauna data 

Shell Flat PSA results.xls EA 2012 PSA Data 

Bivalves(1).xlsx Kaiser et al data PSA & Macrofauna (bivalves only) 

One Arc Second Grid © UKHO.lyr UKHO bathy (1sec resolution for whole area) 

Infauna_total_biomass.xls Kaiser et al data infauna biomass 

 

 

Table 2 Summary type of of data available per dataset 
 

Data & Year PSA Infauna Qualitative 

Cirrus Shell Flat 

Array benthic data 

(2002) 

Yes Yes Yes 

Kaiser et al 

COWRIE benthic 

data (2003) 

Yes Yes (restricted) Yes 

EA monitoring 

benthic data (2012) 
Yes Yes Yes 

Envision Video 

(2008) 
No No Yes 

Envision Grabs 

(2008) 
Yes Yes Yes 

Marine Recorder 

MNCR data 1991 
No Epifauna Yes 

 

Processing and Analysis of the Geophysical Acoustic Data 

 
3.7 The geophysical acoustic data available originated from a variety of sources and an initial task 

was to compile these data in to a common dataset. Bathymetry data consisted of gridded 

multibeam data and single beam soundings. 
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3.8 In addition to the bathymetric and sidescan data, a national bathymetric dataset at a resolution 

of one arc second (UKHO Data) was employed to assist with the mapping of the wider area and 

Fylde MCZ. Figure 3 shows the individual coverage overlaid but not combined. The data for an 

area encompassing the SAC and MCZ area were extracted from the national dataset and plotted 

at a 25m resolution. It is noted that the UKHO data set is derived from a variety of sources to 

produce a comprehensive coverage but this has some data processing artefacts which can be 

seen as linear features or striping in the data set (Figure 3) especially in the Fylde MCZ area. 

 
3.9 The combined dataset used a common resolution (25m) to enable a composite dataset to be 

produced and utilised within the mapping process. The composite bathymetric data is presented 

as the bathymetric grid for the Shell Flat & Lune Deep SAC and Fylde MCZ areas (Figure 4). 

 
3.10 The sidescan sonar and backscatter data for Shell Flat & Lune Deep SAC showed generic 

sediment features and variations along the tracks with some small scale features visible and 

some continuous linear features were obvious extending between adjacent tracks which are 

possibly trawl or dredge marks. Final processing of the sidescan data produced a mosaic for the 

Shell Flat & Lune Deep SAC (Figure 5) with inset showing linear features. 
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Figure 3 Bathymetric data for the Shell Flat & Lune Deep SAC and Fylde MCZ 
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Figure 4 Combined data for the Shell Flat & Lune Deep SAC and Fylde MCZ 




































































