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Executive summary 

Context 

This work relates to the nature of the seabed off Sizewell nuclear power station. The report forms a 
deliverable under the EDF Energy – Cefas BEEMS Programme, Work Package 5, Bathymetry and Seabed 
Mapping Surveys. 

 

Purpose 

The purpose of this report is to describe the distribution and nature of physical and benthic habitats in the 
local and subregional area around the proposed new nuclear power plant. This updated version (Edition 3) is 
presented to EDF Energy to report on all seabed mapping work undertaken at Sizewell to date (2012) and 
supersedes editions 1 and 2 entirely. 

 

Content 

This report presents an update to TR087 Edition 1 submitted to EDF Energy in February 2010 and TR087 
Edition 2 submitted in December 2010. In addition to the interpretations of swath bathymetry and backscatter 
data collected under the BEEMS programme between August/September 2008 (Phase I) and December 
2008/January 2009 (Phases II and III), the results now also incorporate findings from further survey work 
undertaken in 2010, as well as further surveys in 2011 and 2012.  Short summaries are given for each of the 
interpretative maps, and using available data from biological samples, the maps have been translated into a 
EUNIS Level 5 map of habitat types, where possible. 

Most of the survey area is characterised by fine sands at the surface of the seabed. The deeper areas 
between the shoreline and the Sizewell–Dunwich Bank are characterised by muddy sediments, whereas 
coarse sediment, locally mixed with fine sand, can be found inshore close to the shoreline. In the deeper 
areas to the east of the Sizewell–Dunwich Bank, muddy sediments were found in the northern and southern 
part of the survey area. Off Thorpeness, bedrock was observed at the surface, extending in a northeasterly 
direction. The southern part of the survey area also revealed exposed clay deposits at the surface of the 
seabed and areas of coarse sediment. 

Between Phase I and Phases II and III of the 2008 survey, significant changes were observed in both 
seabed morphology and the actual position of the bank. For example, areas with megaripples during Phase I 
were featureless during Phases II and III. A westward movement of >10m was observed along the western 
side of Dunwich Bank between September and December 2009.  A nearshore longshore bar was also 
observed and mapped in detail between Sizewell and Dunwich.  The feature is likely to extend beyond this 
area, where currently no nearshore high resolution data are available. 

BEEMS surveys reported the presence of Sabellaria spinulosa and Lanice conchilega species in small 
quantities in areas of exposed bedrock or coarse sediment. Additional survey work was undertaken and 
concluded that there is no evidence that Sabellaria spinulosa or Lanice conchilega are present as biogenic 
reefs in the area, in line with historical observations. 
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1 Background 

BEEMS’ bathymetric and seabed mapping work is being carried out for three main purposes: 

 to provide the basis for habitat classification; 
 to provide the basis for considerations of engineering design;  
 to provide vital information to increase understanding of the geomorphological and sedimentary setting. 

High-quality information on the distribution of the seabed characteristics is essential for habitat-mapping 
purposes because biological communities respond to changes in seabed topography and sediment 
composition. Bathymetry data provide detail on the depth and fine-scale seabed morphology, whilst seabed 
backscatter data can be used as a proxy for seabed sediment type.  
  
This report presents the results of the interpretation of the swath bathymetry and backscatter data collected 
from the Sizewell offshore project area under the EDF Energy – Cefas BEEMS Programme, Work Package 
5, Bathymetry and Seabed Mapping Surveys. The results presented were obtained from four surveys carried 
out between 2008 and 2012.  

The work on the first survey, in 2008/09 was executed during three phases: 

 Phase I: 20 August – 22 September 2008 (MV Flat Holm); 

 Phase II: 16–20 December 2008 (MV Trojan); and 

 Phase III: 7–10 January 2009 (MV Trojan). 

These surveys were undertaken by Coastline Surveys Ltd, using the specialist skills of Swathe Services Ltd. 
to acquire swath bathymetry and backscatter data. Full details can be found in BEEMS Technical Report No. 
TR087a. 

The 2010 survey was undertaken in a single phase:  

 17–27 April 2010 (MV Aquadynamic). 

The survey was done in collaboration between Cefas and Marine Ecological Survey Ltd (MES). Cefas 
provided staff and equipment for the acoustic data collection, and MES provided the vessel and undertook 
the follow-on ground-truthing survey. Full details of the survey can be found in BEEMS Technical Report 
TR137. 

During 2011 an additional survey was carried out to the south of Phase II and III surveys 

 8 April – 18 May 2011 (MV Titan Explorer) 

The survey was carried out by Titan Environmental Surveys Limited, collecting additional swath bathymetry 
and sidescan sonar data in an area extending from offshore Aldeburgh to offshore Orford Ness. Full details 
can be found in BEEMS Technical Report No. TR222. 

A further one day video ground-truthing survey was done in 2012:  

 29th March, 2012 (MV Aquadynamic). 

The survey was undertaken by Marine Ecological Surveys Limited (MESL) with the objective to characterise 
the species and habitats associated with the bedrock exposures identified from earlier acoustic surveys. Full 
details of the survey can be found in  

in BEEMS Technical Report No. TR248. 
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2 Survey Details 

2.1 Acoustic Surveys 

Bathymetric and seabed backscatter data were collected in three subsequent surveys offshore Sizewell 
power station (Figure 1).  
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Figure 1 Location of acoustic surveys conducted in the Sizewell power plant area between 2008-
2011. 
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The first swath bathymetry and backscatter survey undertaken in 2008/09 was conducted from MV Flat Holm 
and MV Trojan using a GeoSwath Plus system. All data processing was undertaken by Coastline Surveys 
and Swathe Services, and the output was delivered to Cefas as fully processed digital data for subsequent 
data interpretation. The horizontal datum used for all survey deliverables was OSGB36, with all datum 
conversions from WGS84 to OSGB36 using the OSTN02 transformation. The vertical reference datum was 
Ordnance Datum Newlyn (ODN) derived from a kinematic GPS system. This system uses GPS signals to 
determine the vertical position of the vessel, rather than using the traditional benchmarks, which are 
expected to be replaced in future. Vertical quality control was performed by comparing the kinematic GPS 
vertical data with tidal observations from the Lowestoft fixed tide gauge, operated by the British 
Oceanographic Data Centre (BODC). All survey results were of good quality and suitable for the purposes of 
this report. Further details can be found in BEEMS Technical Report TR087a. 

The coverage of the 2008/09 swath bathymetric survey varied roughly according to water depth (Figure 2). In 
the deeper parts, full bathymetry coverage was achieved in all areas. In shallower water along the shoreline 
and on top of the sandbanks, only strips of swath bathymetry data were obtained. Full seabed coverage 
could not be obtained in all areas, for example the shallow waters west of the Sizewell–Dunwich Bank 
complex, owing to prolonged periods of poor weather. Full backscatter coverage was achieved over the 
entire area surveyed (Figure 3). 

The additional side-scan sonar survey undertaken in 2010 was conducted by Cefas and Marine Ecological 
Survey Ltd (MES) from MV Aquadynamic, using a dual frequency (300/600 kHz) Edgetech FS-4200 
sidescan sonar system. No swath bathymetry was collected during this survey because single-beam 
bathymetry was already available for the area (Gardline, 2007). All data processing was undertaken by 
Cefas and delivered as fully geo-referenced imagery at 20 cm resolution. Survey positioning was achieved 
using a high precision C-Nav 3050 GPS system.  

The 2010 sidescan sonar survey was planned to complement the 2008 survey data (Figure 1). Sidescan 
sonar data were collected mainly in areas where S. spinulosa were recovered during earlier ground-truthing 
surveys. The outcomes of this survey were designed to be used to assess whether reef features are present 
in the area. Full seabed coverage was achieved in the areas of interest off Thorpeness. Two survey lines 
were sampled parallel to the coast between Sizewell and Southwold, and a further small survey block of full 
data coverage off Minsmere (Figure 3). 

The further swath bathymetry and side-scan sonar backscatter survey undertaken in 2011 was conducted by 
Titan Environmental Surveys Limited from MV Titan Explorer. The survey was done using a GeoSwath Plus 
system and a dual frequency (100/400 kHz) Edgetech 4200-FS Sidescan sonar in high definition mode 
(HDM). All co-ordinates are referred to the OSGB36 datum. Datum transformations from the WGS84 
positions provided by the RTK and DGPS receivers were transformed to the OSGB36 datum using the 
OSTN02/OSGM02 model. The swath bathymetry data were reduced to Ordnance Datum Newlyn (ODN) 
using observed tides from post processed kinematic GPS observations, and delivered to Cefas fully 
processed. The 400kHz side-scan sonar digital data were chosen for digital presentation and were delivered 
to Cefas processed and mosaiced as Discovery JSF and XTF files.  

The 2011 bathymetric and side-scan sonar survey was designed to supplement and update existing seabed 
mapping data, extending the surveyed area further south between Aldeburgh and Orford Ness (Figure 1). 
The survey increased the area covered offshore Sizewell and also extended the bathymetric survey further 
inshore between Sizewell and Minsmere. Full cover bathymetry and backscatter were achieved in the area 
between Aldeburgh and Orford Ness except for a small area, on the very shallowest section of Aldeburgh 
Ridge and along a narrow 6km section of coast, out to 500m offshore between Thorpeness and Dunwich 
(Figure 1).  Further offshore, surveys were carried out over three horizontal corridors. Over Sizewell bank 
itself and south towards Aldeburgh, only partial cover was obtained due to the extensive presence of fishing 
gear, which was seen to endanger the survey vessel and equipment. 

2.2 Ground-Truthing 

Validation of acoustic observations using sample data is essential to produce high confidence maps.  The 
main sources of sample data available are listed in Error! Reference source not found. These are 
predominantly Day grab samples collected by BEEMS, supplemented with information from historical 
surveys off Sizewell. The large number of samples collected by BEEMS WP4 (Geomorphology) were 
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particularly useful in characterising the nature of the surface sediment within acoustically distinct regions. 
However, no biological analysis of these samples was undertaken.  From 500 grab samples collected by 
BEEMS WP4 off Sizewell, 223 fell within the area covered by swath bathymetry and backscatter data.  

BEEMS WP2 and WP5 grab samples with benthic fauna were also used to inform the EUNIS habitat 
classification and subsequent EUNIS habitat map. Almost all BEEMS WP2 grab samples fell within the 
surveyed area. BEEMS WP5 grab samples were collected after an initial review of bathymetry and 
backscatter data, targeting specific areas of interest. In 2010 and 2012, ground-truthing with a Hamon grab 
and a freshwater lens camera was conducted with the aim of collecting evidence to confirm the presence or 
absence of S. spinulosa reef structures (Figure 4). The results of the 2010 ground-truthing survey are fully 
described in BEEMS Technical Reports TR137 and TR248.  

Extensive research was historically undertaken offshore of Sizewell. Several surveys were undertaken in the 
1990s as part of the proposed Sizewell C development including a diver survey off Thorpeness Point in 
1993. The diver survey provides rare detail on the characteristics of the Thorpeness rocky habitat area 
(Moore, 1993). 

Table 1: Sources of Seabed information used during the data interpretation. 

Source Title Year 
Sampling 
stations 

Cefas - BEEMS Sizewell Seabed Imagery 
Survey 

2012 9 

Cefas - BEEMS Sizewell Q2 - WP2 survey 2011 35 

Cefas - BEEMS Sizewell – WP5 survey 
results (TR137) 

2010 32 

Cefas - BEEMS Sizewell Q2 - WP5 survey 
results 

2009 10 

Cefas - BEEMS Sizewell Q3/4 - WP2 survey 
results  

2008 20 

Wallingford 
Hydrographics - 
BEEMS 

BEEMS WP4 - Suffolk 
Seabed Sampling  

2008 223 (500) 

Moore Diving survey off Thorpeness 
Point 

1993 11 
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Figure 2: Swath bathymetry coverage off Sizewell. All depths are in metres relative to Ordnance Datum Newlyn (ODN). (A) Interface between mud and 
coarse sediments; (B) Flow-transverse sedimentary bedforms; (C) Area with Coralline Crag at the seabed surface. 
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Figure 3: Coverage of seabed backscatter data (from swath bathymetry and side-scan sonar surveys) collected off Sizewell in between 2008 and 2011. 
(A) Localised bedrock exposure; (B) Coarse sediment and fine sand interface; (C) Featureless coarse sediment morphology (left) and megaripples in fine 
sand (right). 
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Figure 4: Location of the subtidal seabed samples used for the interpretation of acoustic seabed data. All samples were collected under the BEEMS 
Programme during 2008 and 2012. WP2 and WP5 samples are analysed for macrofauna and particle size, WP4 samples only for particle size.

metres 
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3 Data interpretation 

A series of maps, covering the area offshore Sizewell, were produced from the data-interpretation exercise. 
Acoustic datasets acquired in the surveys were interpreted with the aid of all available ground-truthing data 
from previous surveys and the targeted ground-truth surveys. This section presents the different maps 
produced, with a summary of findings. 

3.1 The seabed surface sediment 

Interpretation of seabed surface sediment characteristics was carried out by expert interpretation of the 
backscatter data. Where backscatter intensity is high, the seabed is generally hard or coarse substrata. 
Conversely, where backscatter intensity is low the seabed is often soft or fine substrata. The interpretation 
also made use of particle size analysis results from BEEMS WP2 Day grab samples and detailed field 
descriptions of BEEMS WP4 Day grab samples. 

Most of the survey area is characterised by sands at the seabed surface (Figure 5). This is supported by 
previous investigations (Lees, 1983; BGS, 1987). Other parts of the survey area are characterised by clay, 
mud, coarse sediment or bedrock. 

The seabed surface sediments running across the study area from Orford Ness to Walberswick display a 
variety of sediment types and distribution. The nearshore seabed surface is mainly comprised of fine sand 
with localised patches of coarser or finer sediments. To the north between Minsmere and Walberswick, fine 
sand also forms a veneer over patches of coarse sediment. Offshore, fine sands are most extensive over the 
Sizewell–Dunwich Bank complex, where they are very well sorted and display a unimodal particle size 
distribution (PSD). Fine sands are also found to the southeast of Thorpeness extending to the south covering 
the Aldeburgh Ridge.   

Extending northeast and south from Thorpeness, an area of exposed bedrock was identified from 2007 
single-beam bathymetry data collected by Gardline on behalf of British Energy. The bedrock extent was 
further refined from side-scan sonar survey data collected in 2010. The area is characterised by high 
backscatter intensity and rough seabed topography. A series of ridges running in a SW–NE orientation are 
illustrated by swath bathymetry data (Figure 2) and are reported to be Pliocene Coralline Crag (Lees, 1983; 
Nuclear Electric, 1996). In between the bedrock ridges there are fine sediments and exposed bedrock is 
locally overlain by sandy sediments of the Sizewell–Dunwich Bank complex. The northern part of the main 
Coralline Crag formation is flanked by sands where a high shell fragment content was recovered in the grab 
samples. These are characterised by a high backscatter on the sonar mosaics.  

Off the coast between Sizewell and Dunwich, an area of high backscatter was identified from the acoustic 
data. This area comprises coarse sediments with samples consisting of medium and coarse sand with a 
small percentage of gravel, whilst other samples contain a higher percentage of gravel and cobbles. The 
gravel fraction often consisted of shells and broken shell fragments. In some areas, the coarse sediments 
form a veneer overlaying muddy sediments. Two areas of high backscatter return, associated with 
bathymetric relief, indicating areas of coarse sediment were also found in the southern part of the study area 
off Orford Ness. A series of localised areas of exposed clay are found between the areas of coarse 
sediment. 

A trough separating the coast and the Sizewell–Dunwich Bank complex is evident in bathymetry data and is 
characterised by high mud content. The trough sediments are poorly sorted with a silt and clay content 
greater than 75 %.The remaining fraction consists almost entirely of fine sands. Deeper regions to the east 
of the Sizewell-Dunwich Bank area revealed similar mud-dominated sediments. Interspersed within these 
fine sand and mud-dominated areas, patches of muddy sand or sandy mud are often found. Particle size 
analysis of samples recovered from these patches revealed poorly sorted sediments with roughly equal 
amounts of sand (fine and medium) and silt/clay. In the northern part of the area, areas of compacted mud or 
clay under a thin layer of sand were found at the seabed surface. 

Directly off the existing Sizewell power stations, fine sands are widespread in the nearshore and further 
offshore with localised patches of bedrock and increased coarse sediment and mud content. 
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Sedimentological analysis of samples in these regions demonstrates that the sediments are moderately to 
poorly sorted. Offshore of Thorpeness, beyond the bedrock outcrops, there is progression from sand to mud- 
dominated sediments, through a sand layer overlaying mud and muddy sand. The nearshore seabed to the 
east of Aldeburgh comprises medium sand and muddy sands. Further offshore fine sand dominates with a 
tongue of medium sand and sand over mud penetrating form the north. In the most southerly region of the 
survey, sandy gravels are evident. The southernmost section of the survey area is characterised by 
alternating patches of fine sands and coarse sediment with localised areas of exposed clay. 

A number of anthropogenic features could be observed related to the existing Sizewell Power Station 
developments. These features are the cooling water intake and outfall headworks of the existing Sizewell A 
and Sizewell B stations. Scour signatures are visible around these structures (Figure 6). 
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Figure 5: Interpreted distribution of seabed surface sediments off Sizewell from acoustic and ground-truthing data. 
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Figure 6: Anthropogenic features off Sizewell Power Station observed from the swath bathymetry data. These features are associated with the intake and 
outflow constructions of Sizewell A and B, as shown by the position of these structures by the SeaZone data.

Metres 
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3.2 Seabed morphology 

The main morphological feature of the survey area is the Sizewell–Dunwich Bank complex (Figure 7). The 
sandbanks cover an area of approximately 8.5 km in north–south and a maximum of 1.5 km in an east–west 
direction. The Sizewell–Dunwich Bank is a complex of mobile sandbanks reported to migrate generally 
landwards at around 6–10 m per year (Halcrow, 2008). Owing to a time delay between Phase I and Phases 
II and III of approximately 3 months, some changes in seabed morphology were observed, as well as an 
overall westward movement, which was most noticeable on Dunwich Bank. On the western steep slopes of 
Dunwich Bank (Figure 8), vertical changes of around +40 cm were observed, locally accounting for a lateral 
movement of up to 16 m (Figure 8). On the other (shore-) side of the trough, an accumulation of sediments 
was observed during the period between Phase I and Phases II and III.  

During Phase I of the swath survey, megaripples were recorded on the western and eastern flanks of the 
Sizewell Bank. During Phases II and III, which covered the shallow parts on top of Sizewell Bank, no such 
bedforms could be observed. It was during this same period that a westward movement of the Dunwich 
sandbank was observed, the seabed morphology changing from megaripples to featureless. Similarly, the 
area between the Sizewell and Dunwich Bank showed indications of a subcrop during the Phase I survey, 
whereas Phases II and III revealed featureless seabed morphology. During the Phase II and III surveys of 
the shallow parts of the Dunwich Bank, small localised depressions were identified (Figure 10). These 
features vary in shape and size, from circular features several metres wide to elongated features tens of 
metres long. They are generally not deeper than 50 cm compared with the surrounding seabed.  

Smaller morphological features across the survey area include megaripple fields, sandwaves, local 
depressions, subcrops and outcrops. The nearshore seabed is mostly featureless. However, narrow areas of 
subcrop influence the morphology along the shoreline between Sizewell and Walberswick and a longshore 
bar running parallel to the shoreline between Sizewell and Minsmere cliffs is also evident, reaching 
approximately 40m at its widest point.   The longshore bar may extend beyond this region, for which no high 
resolution bathymetry data is available.  Seaward of the longshore bar a small region of subcrop and 
megaripples bisected by a featureless area are present. The nearshore seabed running from Aldeburgh to 
Orford Ness comprises megaripples with a crestline orientation of E-W. 

Megaripple fields (wave height generally <50 cm and wavelength generally <20 m) were found on top and on 
the flanks of the Sizewell–Dunwich Bank complex, as well as in the deeper offshore areas along the eastern 
edge of the study area. The main orientation of megaripple crestlines is E–W, with the lee side of the 
features facing south, suggesting a south-dominated flow direction. To the east of Sizewell Bank, the 
megaripples are situated in between outcrop, which is believed to be clay. Southward, regions of 
megaripples and sandwaves become more prevalent with small areas of outcrop and patchy megaripples 
evident off Orford Ness. 

Areas of subcrop are found along the coastline, and in the sloping areas to the east of the Sizewell–Dunwich 
Bank complex. Outcrops of Coralline Crag extend in a north-easterly direction from Thorpeness. The rock 
ridges can be several hundreds of metres long, tens of metres wide, and rarely protrude more than 1.5 m 
from the surrounding seabed. Where high resolution swath bathymetry data are available, the strata display 
a strike of 45º with bedding which dips towards the northwest at 2–8º (Figure 9). Outcrops, of what is 
believed to be clay, are found in the deeper parts further offshore from the Coralline Crag outcrops. The clay 
outcrops are partly overlain by sand and interspersed by megaripples. 

To the east and southeast of the northern part of the main rock outcrop, an area with sand waves was 
observed often overlying outcropping bedrock. Sand wave height was generally between 1 and 3 m and 
wavelength generally between 40 and 200 m. The sand wave crestlines generally have a W–E orientation, 
and vary in shape from relatively linear to lunate barchan sandwaves. Most sandwaves have a south-facing 
lee side, although locally, just south of the offshore Coralline Crag exposure, some north-facing lee slopes 
were present and crestlines were orientated WNW–ESE. Limited samples are available from the features, 
but the few samples available suggest these features to be made up of coarse sands and (broken) shell. 

Offshore Aldeburgh, seaward of the megaripples, a wreck is located 900m offshore, approximately 130 m in 
length in the west of the featureless section.  
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Figure 7: Seabed morphology across the BEEMS Sizewell survey area derived from backscatter and swath bathymetry observations.  
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Megaripples 
 
Normally asymmetric ripples of large 
dimension, with wavelengths between some 60 
cm and many metres. The height of the 
features varies between 10 cm and 2 m. Size 
and growth of megaripples are limited by water 
depth. 
 
The external morphology is characterised by a 
gently sloping, upstream side (stoss) and a 
steeper, downstream side (lee). Megaripples 
are formed in sand by relatively rapid, but still 
tranquil, flow. 

Sandwaves 
 
A term mostly used for regular series of large-
scale submarine sand accumulations, having 
their crests transverse to the currents that 
formed them. The external morphology is 
identical to that of the smaller-scale 
megaripples. The distance between crests is 
usually several tens to several hundreds of 
metres, and the height of features between 3 
and 15 m. 

Subcrop 
 
The rock or rock body that is buried, not 
exposed at the surface. 
 
In this report it refers to those areas where the 
seabed morphology of the surficial sediment 
layers is believed to be shaped by the 
underlying rock formations. 

Outcrop 
 
Exposure. The place, strip or area where 
bedrock emerges at the surface, not concealed 
by surface sediments.  
 
Bedrock in this context is not necessarily hard 
rock, but can also consist of pre-Quaternary 
clay formations.  

Sandbanks 
 
An offshore ridge of unconsolidated material, 
more or less parallel to the shore. Sandbanks 
are often tens of kilometres long and hundreds 
of metres wide. 
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Figure 8: (main) Swath bathymetry image illustrating the change in seabed bathymetry between Phase I (left) and Phases II and III (right).  
(inset) Bathymetry profile extracted shown in main figure detailing the offset between both datasets. 
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Figure 9: (left) Plan view of the Coralline Crag outcrop east of Sizewell Bank from swath bathymetry data. (right) Side view of the Coralline Crag ledges at the seabed surface (viewing direction shown by red arrow). 
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Figure 10: Seabed depressions on top of Dunwich Bank revealed only during Phases II and III swath 
bathymetry surveys. 

 

3.3 EUNIS Habitat Types 

3.3.1 Sample classification 

Biological samples available from BEEMS work packages 2 and 5 were used to derive EUNIS Habitat Types 
using EUNIS version 200611. The samples collected between 2008 and 2011 were analysed and translated 
into EUNIS Habitat Types by Cefas (BEEMS Technical Report 074; BEEMS technical report No. 201). 

A 0.1m2 Day grab was used to collect three replicate samples from each station. Particle size analysis and 
macrobenthic invertebrate identification was carried out on the summed replicates. The sediment information 
utilised included the percentage contribution of different sized particles, summary statistics on overall sorting 
and skewness of the particle distributions and a sediment group classification for each station (Appendix 1).  
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The translation of sample data into EUNIS Habitat Types is 
subjective and does not follow strict rules. The translation 
was undertaken by Cefas staff with extensive experience in 
using the EUNIS classification system and translation of 
sample data to EUNIS Habitat Types. 

All samples for which biological data were available were 
assigned a EUNIS Habitat Type based on the local 
sediment type, water depth and list of characterising 
species. Seabed habitats were classified to EUNIS Level 5, 
where possible. This level is defined by both abiotic and 
biotic parameters and classification to this level was 
possible where full biological sample results were 
available. Where sample information was lacking (e.g. 
BEEMS WP4 sediment samples) or inconclusive (low 
species abundances and no characterising species), EUNIS Habitat Type were classified to a higher level in 
the hierarchy (Table 3). 

The EUNIS Habitat Types were identified through an iterative process that considered biological groups and 
their characterising species together with the physical environment. 

Multivariate analysis of the sediment and the biological datasets was carried out using PRIMER v6.15. 
Species composition data for each sampling station highlighted similarities between stations based on their 
biological community and was used to determine habitat boundaries and characterising species. Square root 
transformed abundance data were used to create a Bray-Curtis similarity matrix. This resemblance matrix 
was then plotted on a multidimensional scaling (MDS) ordination (Figure 11) and each station was labelled 
with its assigned EUNIS biotope (Clarke and Warwick, 2001).  Both the EUNIS biodiversity database 
http://eunis.eea.europa.eu and the JNCC Marine Habitat Classification Hierarchy 
(http://www.jncc.gov.uk/marine/biotopes/hierarchy.aspx) were searched for biotopes containing the 
characterising species found in the samples.  The classification systems are closely aligned, so information 
is interchangeable. Full details of the analysis are presented in BEEMS Technical Report 074 (Ed 2).  

Once biotopes were identified that contained the characterising species indicated by the statistical analyses, 
additional information such as numbers of characterising species present, particle size distribution, sample 
photographs, beam trawl data (where available), water depth and knowledge of the sampling site provided a 
level of confidence to the appointed biotope. Characterising species found at Sizewell are indicative of 
infralittoral and circalittoral biotopes. These results agree with the work undertaken by Coltman et al. (2008), 
who used a predictive modelling approach using modelled water depth, wavelength and the fraction of light 
reaching the seabed to create a data layer for UK waters defining the infralittoral to circalittoral boundary. Off 
Sizewell they found that the infralittoral–circalittoral boundary coincided with the 10 m contour (below Chart 
Datum). 

For rock habitats the EUNIS classification differentiates between High Energy, Moderate Energy and Low 
Energy rock habitats. This differentiation requires knowledge on the local Energy Level, which is the result of 
tidal currents and wave action. Here we adopted the methodology presented in Coltman et al. (2008), using 
seabed stress as a proxy for Energy Level (Table 2). 

 

Table 2: Energy level categories using seabed stress. 
Energy Level Bed stress (Newtons m–2) 

Weak 0 – 1.8 
Moderate 1.8 – 4.0 

Strong >4.0 
 

The European Nature Information 
System (EUNIS) classification system 
was developed as a tool to aid the 
management and conservation of marine 
habitats, using a harmonised description 
for habitat data. Habitat type is defined 
for the purposes of the EUNIS Habitat 
Type classification as follows: Plant and 
animal communities as the 
characterising elements of the biotic 
environment, together with abiotic 
factors operating together at a 
particular scale. 



UK PROTECT - COMMERCIAL 

TR087 Ed3 SZ Habitat Mapping BPE UK PROTECT - COMMERCIAL  22 
 

Using modelled seabed stress data for the UK continental shelf area, seabed stress values around 1.2 
Newtons m–2 were found off Sizewell. Similarly, using BEEMS WP7 field data off Sizewell, seabed-stress 
calculations in deeper waters resulted in values around 1.4–1.6 Newtons m–2. Whereas both sources agree 
that the energy level offshore Sizewell is "Weak" (Table 2), the shallow nature of the bedrock exposure will 
result in increased wave action, so the area is classified as "Moderate". 

The EUNIS habitats described are very similar and have little functional difference (Table 3). Sediments are 
predominantly composed of sand, most exhibiting unimodal PSD (Appendix 1), and the dominance of 
bivalves or polychaetes as characterising species explains the majority of differences in faunal composition. 
The relatively high level of similarity of fauna found between samples is illustrated by MDS (Figure 11). The 
lack of distinct groupings of samples and the small distances between samples with different EUNIS habitat 
codes demonstrates the relative homogeneity in both sediment and faunal composition of the seabed off of 
the coast surrounding Sizewell power station. Of the 12 habitat types described, seven contain more than 
one sample and five contain a single sample (Table 4).  

Annual comparisons of EUNIS biotopes were made for those stations with temporal data available (WP2 
surveys 2/08, 2/09, 5/10 and 5/11) to investigate habitat stability (Table 5). The described habitats are 
relatively stable, displaying little change over a four year period (Table 5). Some small variation in species 
composition is evident between years at most sites and some sites also fluctuate between sand and muddy 
sand biotopes. Any changes are potentially a result of the regional hydrodynamic regime and weather 
influences which will govern deposition and/or mobilisation of substrata leading to slight modification 
sediment composition and therefore colonising fauna.  
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Table 3 EUNIS habitats identified 
EUNIS biotope 
code 

EUNIS habitat type 

A5.13 Infralittoral coarse sediment 
 

A5.135 Glycera lapidum in impoverished infralittoral mobile gravel and sand 
 

A5.23 Infralittoral fine sand 
 

A5.23/A5.233 
 

Infralittoral fine sand OR Nephtys cirrosa and Bathyporeia spp. in 
infralittoral sand 

A5.23/A5.25 Infralittoral fine sand OR Circalittoral fine sand 
 

A5.231 
 

Infralittoral mobile clean sand with sparse fauna 

A5.233 
 

Nephtys cirrosa and Bathyporeia spp. in infralittoral sand 

A5.233/A5.231 
 

Nephtys cirrosa and Bathyporeia spp. in infralittoral sand OR Infralittoral 
mobile clean sand with sparse fauna 

A5.25 Circalittoral fine sand 
 

A5.26 Circalittoral muddy sand 
 

A5.261 
 

Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly 
mixed sediment  

A5.261/A5.331 
 

Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly 
mixed sediment OR Nephtys hombergii and Macoma balthica in 
infralittoral sandy mud 

A5.331 Nephtys hombergii and Macoma balthica in infralittoral sandy mud 
 

A5.331/A5.261 
 

Nephtys hombergii and Macoma balthica in infralittoral sandy mud OR 
Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly 
mixed sediment 
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Table 4: EUNIS biotope codes for 5/11 stations 
EUNIS biotope 
code 

Stations sampled during 5/11 survey 

A5.13 SZ123, SZ126 
A5.135 SZ125 
A5.23 SZ112, SZ117, SZ120, SZ129, SZ60, 

SZ69 
A5.23/A5.233 
 

SZ111, SZ135, SZ50, SZ57 

A5.23/A5.25 SZ63 
A5.231 
 

SZ118, SZ124, SZ134, SZ137, SZ43, 
SZ52, SZ56 

A5.233 
 

SZ122, SZ127, SZ131, SZ133, SZ62 

A5.233/A5.231 
 

SZ121 

A5.261 
 

SZ113, SZ114, SZ44 

A5.261/A5.331 
 

SZ119 

A5.331 SZ110, SZ136, SZ42, SZ45 
 

A5.331/A5.261 
 

SZ115 

 

 

Table 5: Four year EUNIS comparison 
Station 2/08 2/09 5/10 5/11 
SZ40 A5.331 A5.331/A5.261 A5.331 - 
SZ41 A5.233 A5.233 A5.231 - 
SZ42 A5.331/A5.261 A5.331/A5.261 A5.331/A5.261 A5.331 
SZ43 A5.23 A5.233 A5.23 A5.231 
SZ44 A5.331/A5.261 A5.331/A5.261 A5.261 A5.261 
SZ45 A5.261 A5.331/A5.261 A5.331/A5.261 A5.331 
SZ46 A5.233/A5.261 A5.233/A5.261 A5.233/A5.261 - 
SZ47 A5.331 A5.331/A5.261 A5.261 - 
SZ48 A5.231 A5.23 A5.23 - 
SZ50 A5.23/A5.261 A5.261 A5.23/A5.261 A5.23/A5.233 
SZ52 A5.23 A5.23 A5.23 A5.231 
SZ56 A5.233 A5.233 A5.23 A5.231 
SZ57 A5.331/A5.261 A5.261 A5.331/A5.261 A5.23/A5.233 
SZ59 - A5.26 A5.25 - 
SZ60 A5.23/A5.261 A5.331/A5.261 A5.261 A5.23 
SZ61 - A5.331/A5.261/A5.242 A5.233 - 
SZ62 - A5.233 A5.23 A5.233 
SZ63 - A5.261 A5.25 A5.23/A5.25 
SZ67 A5.26 A5.261 A5.25 - 
SZ69 A5.331/A5.261 A5.331/A5.261 A5.261 A5.23 
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Transform: Square root
Resemblance: S17 Bray Curtis similarity
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Figure 11: MDS ordination of faunal community at each station plotted with EUNIS biotope classification 
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3.3.2 Sample and seabed mapping integration 

Data from the BEEMS seabed surveys were integrated with the EUNIS Habitat Types derived from analysis 
of seabed samples to produce a regional habitat map. Where one or more samples were situated within a 
region of similar seabed sediments and morphology, the EUNIS Habitat Type was attributed to this region. 
Where several samples were situated within a region but different EUNIS Habitat Types were associated 
with the samples, the majority EUNIS Habitat Type was associated with the region, or where no majority was 
present, both EUNIS Habitat Types were associated with the region. Where it was not possible to attribute a 
EUNIS Level 5 Habitat Type to the samples, the sedimentary and environmental data were used to attribute 
an abiotic EUNIS Level 4 Habitat Type to the region. Owing to the structure of the EUNIS classification 
system, where communities are assigned to a specific habitat type at Level 5, the assignment of classes for 
map regions is quite different for Level 5 and Level 4 Habitat Types. Level 4 Habitat Types were assigned 
based on sediment characteristics and adhere to the underlying sediment map. Level 5 Habitat Types, on 
the other hand, are derived from the community data, and may hence attribute the region with a substrate 
type that is different from the sediment map, depending on the substrate category associated with the 
community in the classification.  

The result of associating the EUNIS Habitat Types from sample results with the results from the seabed 
mapping survey is presented in Figure 12. 

The main EUNIS Habitat Types occurring in the study area are A5.233, A5.261 and A5.331, although it was 
not always possible to differentiate between these Habitat Types, and regions are therefore classified as a 
combination of two Habitat Types. A combination of EUNIS Habitat Type A5.233/A5.261 was associated with 
the shallow Sizewell–Dunwich Bank complex and nearshore coastal zone. A combination of EUNIS Habitat 
Types A5.331/A5.261 was associated with the deeper lying mixed sand and mud substrata surrounding the 
bank. In the northern part of the area habitats get muddier further offshore. South of Thorpeness, on the 
other hand offshore habitats are characterised by more mobile substrates, with EUNIS Habitat Types 
A5.233/A5.231 and A5.135..  

The areas of exposed bedrock off Thorpeness were classified as EUNIS Habitat Type A4.138. Grab samples 
obtained from this area from BEEMS surveys were often unsuccessful or invalid. Samples were only 
obtained when the grab landed in a sediment patch in between the exposed bedrock.  As the sediment patch 
is not characteristic for the wider bedrock environment, the EUNIS habitat obtained for the sample was 
discarded.  Instead, a EUNIS habitat type was attributed to the area based on other evidence available.  
Results from a diver survey were used to characterise the habitats in that area (Moore, 1993). The limited 
information obtained from invalid BEEMS grab samples from this area confirm the presence of the 
characteristic species identified during the historical diver survey. It is therefore believed that the EUNIS 
Habitat Type as defined by the historical survey is still representative for the modern-day situation. 

The coarse sediment area off Minsmere and the shelly mixed sediment off Thorpeness could not be 
attributed a EUNIS Level 5 Habitat type owing to the lack of conclusive sampling evidence. The same 
situation was encountered with fine sand in the nearshore along the whole study area and the area with a 
sand veneer overlaying mud and clay offshore from Sizewell and Thorpeness. The habitat types within these 
areas were therefore only described to EUNIS Level 4. The coarse sediments were classified as A5.13, the 
shelly mixed sediment as A5.43 and the sand areas as A5.23. 

The Thames Regional Environmental Characterisation project undertook a broadscale characterisation of the 
Thames Estuary (Emu, 2009). Five of their sampling stations fell within the survey area of this project. The 
EUNIS Habitat Types were identical to those derived from the BEEMS surveys, providing further support for 
the habitat map. 

A full description of each of the EUNIS Habitat Types is provided on the following pages. 
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Figure 12: Distribution of EUNIS Habitat Types to Level 5 (where possible). 



UK PROTECT - COMMERCIAL 

TR087 Ed3 SZ Habitat Mapping BPE UK PROTECT - COMMERCIAL  28 
 

Habitat Type descriptions 
 

 
 

 
 

 

A5.135 Glycera lapidum in impoverished infralittoral mobile gravel and sand 
In infralittoral mixed slightly gravelly sands on exposed open coasts impoverished communities 
characterised by the polychaete Glycera lapidum (agg.) may be found. It is considered that habitats 
containing this biotope may be subject to continual or periodic sediment disturbance from wave action, 
which prevents the establishment of a more stable community. Other taxa include spionid polychaetes 
such as Spio martinensis and Spiophanes bombyx, Nephtys spp. It is possible that this is not a true 
biotope, rather an impoverished, transitional community, which in more settled conditions develops into 
other more stable communities. Temporal variation: Due to the variability in sediment regime at these 
habitats there may be high seasonal or spatial variability within this community.  
Habitat classification  
Salinity:   Full (30–35 psu) 
Wave exposure:  Very exposed, Exposed, Moderately exposed 
Tidal streams:   Strong, Moderately strong 
Substratum:   Sand, Muddy sand, Sand and Gravel 
Zone:    Infralittoral 
Depth band:    5–10 m, 10–20 m 

A5.13 Infralittoral coarse sediment 
Moderately exposed habitats with coarse sand, gravelly sand, shingle and gravel in the infralittoral, are 
subject to disturbance by tidal steams and wave action. Such habitats found on the open coast or in tide-
swept marine inlets are characterised by a robust fauna of infaunal polychaetes such as Chaetozone 
setosa and Lanice conchilega, cumacean crustacea such as Iphinoe trispinosa and Diastylis bradyi, and 
venerid bivalves. Habitats with the lancelet Branchiostoma lanceolatum may also occur. 
 
Habitat classification  
Salinity:   Full (30–35 psu) 
Wave exposure:  Exposed, Moderately exposed, Sheltered 
Tidal streams:   Strong, Moderately strong, Weak, Very weak  
Substratum:   Sand, Sand and Gravel, Mud, Sand and Gravel 
Zone:    Infralittoral 
Depth band:   0–5 m, 5–10 m, 10–20 m 

A4.138 Molgula manhattensis with a hydroid and bryozoan turf on tide-swept moderately wave-
exposed circalittoral rock 
This biotope is typically found on slightly sand-scoured, tide-swept, moderately exposed circalittoral 
bedrock and cobbles. It is commonly recorded from the shallower reaches of the circalittoral around 
depths from 5m to 15m BCD, as it occurs mostly in very turbid waters. The physical characteristics are 
usually silted bedrock reefs and cobble, interspersed with patches of clean sand, causing a scour effect 
on the rock. Dense aggregations of the ascidian Molgula manhattensis form a silty mat on the rock and 
there is a sparse hydroid and bryozoan turf. A hydroid turf occurs at most sites on the tops of boulders 
and ridges. A bryozoan turf is also present, but not usually dense. The polychaete Lanice conchilega 
thrives in the sandy patches which often occur between the rock ridges. Isolated clumps of the 
polychaete Sabellaria spinulosa may be present but they do not occur in dense aggregations as in the 
Sspi.ByB biotope. As this biotope is often recorded on soft rock (chalk), soft rock communities (SfR 
biotope complex) would be observed in close proximity with species of the genus Polydora and piddocks.  
 
Habitat classification  
Salinity:   Full (30–35 psu) 
Wave exposure:  Moderately exposed 
Tidal streams:   Moderately strong  
Substratum:   Bedrock, cobbles, sand 
Zone:    Circalittoral 
Depth band:   0–5 m, 5–10 m, 10–20 m 
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A5.233 Nephtys cirrosa and Bathyporeia spp. in infralittoral sand 
Well-sorted medium and fine sands characterised by Nephtys cirrosa and Bathyporeia spp. (and 
sometimes Pontocrates spp.), which occur in the shallow sublittoral to at least 30 m depth. This biotope 
occurs in sediments subject to physical disturbance, as a result of wave action (and occasionally strong 
tidal streams). The magelonid polychaete Magelona mirabilis may be frequent in this biotope in more 
sheltered, less tideswept areas, whereas in coarser sediments the opportunistic polychaete Chaetozone 
setosa may be common. The faunal diversity of this biotope is considerably reduced compared with less 
disturbed biotopes (such as FfabMag) and for the most part consists of the more actively-swimming 
amphipods. Sand eels Ammodytes spp. may occasionally be observed in association with this biotope 
(and others) and spionid polychaetes such as Spio filicornis and S. martinensis may also be present. 
Occasional Lanice conchilega may be visible at the sediment surface. 
Temporal variation: Stochastic recruitment events in the Nephtys cirrosa populations may be very 
important to the population size of other polychaetes present, and may therefore create a degree of 
variation in community composition (Bamber, 1994). 
 
Habitat classification  
Salinity:   Full (30–35 psu)  
Wave exposure:  Exposed, Moderately exposed 
Tidal streams:   Weak, Very weak  
Substratum:   Sand 
Zone:    Infralittoral 
Depth band:   0–5 m, 5–10 m 

A5.231 Infralittoral mobile clean sand with sparse fauna 
Medium to fine sandy sediment in shallow water, often formed into dunes, on exposed or tide-swept 
coasts often contains very little infauna due to the mobility of the substratum. Some opportunistic 
populations of infaunal amphipods may occur, particularly in less mobile examples in conjunction with 
low numbers of mysids such as Gastrosaccus spinifer, the polychaete Nephtys cirrosa and the isopod 
Eurydice pulchra. Common epifaunal species such as Pagurus bernhardus, Liocarcinus depurator, 
Carcinus maenas and Asterias rubens may be encountered and are the most conspicuous species 
present.  
 
Habitat classification  
Salinity:   Full (30–35 psu) 
Wave exposure:  Exposed, Moderately exposed, Sheltered 
Tidal streams:   Strong, Moderately strong, Weak, Very weak  
Substratum:   Sand 
Zone:    Infralittoral 
Depth band:   0–5 m, 5–10 m, 10–-20 m 
Other features:   Surface veneer of mud may be present at slack water 

A5.23 Infralittoral fine sand 
Clean sands in shallow water, either on the open coast or in tide-swept channels of marine inlets. The 
habitat typically lacks a significant seaweed component and is characterised by robust fauna, particularly 
amphipods (Bathyporeia) and robust polychaetes including Nephtys cirrosa and Lanice conchilega. 
 
Habitat classification  
Salinity:   Full (30–35 psu) 
Wave exposure:  Exposed, Moderately exposed, Sheltered 
Tidal streams:   Strong, Moderately strong, Weak, Very weak  
Substratum:   Sand 
Zone:    Infralittoral 
Depth band:   0–5 m, 5–10 m, 10–-20 m 
Other features:   Surface veneer of mud may be present at slack water 



UK PROTECT - COMMERCIAL 

TR087 Ed3 SZ Habitat Mapping BPE UK PROTECT - COMMERCIAL  30 
 

 
 

 
 

A5.331 Nephtys hombergii and Macoma balthica in infralittoral sandy mud 
Nearshore shallow sandy muds and muds, and sometimes mixed sediments, may be characterised by 
the presence of the polychaete Nephtys hombergii and the bivalve Macoma balthica. Abra alba and 
Nucula nitidosa may also be important although they may not necessarily occur simultaneously or in high 
numbers. Other taxa include Spiophanes bombyx, Lagis koreni, and Echinocardium cordatum. In some 
areas, Scoloplos armiger and Crangon crangon may also be present. The community appears to be 
quite stable (Dewarumez et al., 1992) and the substratum is typically rich in organic content. This 
community has been included in the 'Boreal Offshore Muddy Sand Association' of Jones (1950) and is 
also described by several other authors (Petersen, 1918; Cabioch & Gla‡on, 1975). A similar community 
may occur in deep water in the Baltic (Thorson, 1957). This biotope may occur in slightly reduced salinity 
estuarine conditions where Mya sp. may become a significant member of the community (Thorson, 
1957). 
Situation: The community may occur in small patches or swathes in shallow waters parallel to the shore 
(Jones, 1950; Cabioch & Gla‡on, 1975) or in shallow nearshore depressions or trenches where finer 
material collects, e.g. off the Suffolk coast (IECS, 1991). This biotope is known to occur in patches 
between Denmark and the western English Channel. 
 
Habitat classification  
Salinity:   Full (30–35 psu), Variable (18–35 psu)  
Wave exposure:  Moderately exposed, Sheltered, Extremely sheltered  
Tidal streams:   Weak 
Substratum:   Muddy sand, Mud, Silt 
Zone:    Infralittoral 
Depth band:   5–10 m, 10–20 m 

A5.261 Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment 
Non-cohesive muddy sands or slightly shelly/gravelly muddy sand characterised by the bivalves Abra 
alba and Nucula nitidosa. Other important taxa include Nephtys spp., Chaetozone setosa and 
Spiophanes bombyx with Fabulina fabula also common in many areas. The echinoderms Ophiura albida 
and Asterias rubens may also be present. The epibiotic biotope EcorEns may overlap this biotope. This 
biotope is part of the Abra community defined by Thorson (1957) and the infralittoral etage described by 
Glemarec (1973). 
 
Habitat classification 
Salinity:   Full (30–35 psu), Variable (18–35 psu) 
Wave exposure:  Exposed, Moderately exposed 
Tidal streams:   Moderately strong, Weak 
Substratum:   Muddy sand 
Zone:    Circalittoral 
Depth band:   10–20 m, 20-30 m, 30-50m 
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A5.43 Infralittoral mixed sediments 
Shallow mixed (heterogeneous) sediments in fully marine or near fully marine conditions, supporting 
various animal-dominated communities, with relatively low proportions of seaweeds. This habitat may 
include well-mixed muddy gravelly sands or very poorly sorted mosaics of shell, cobbles and pebbles 
embedded in mud, sand or gravel. owing to the quite variable nature of the sediment type, a widely 
variable array of communities may be found, including those characterised by bivalves (A5.433, A5.431, 
and A5.435), polychaetes (A5.432) and file shells (A5.434). This has resulted in many species being 
described as characteristic of this habitat type all contributing only a small percentage to the overall 
similarity (see below). This habitat type may also include a newly proposed Chaetopterus biotope (Rees, 
pers. comm.) recently found in the eastern English Channel. This biotope is characterised by an 
undescribed Chaetopterus sp. and small Lanice conchilega. Further sampling is needed in order to 
assess and fully characterise this potential biotope. As a result, the Chaetopterus biotope has not been 
included in this revision. Infaunal data for this habitat type are limited to that described in the biotope 
A5.433 and so are not representative of the infaunal component of the whole habitat type. 
 
Habitat classification  
Salinity:   Full (30–35 psu), Variable (18–35 psu)  
Wave exposure:  Moderately exposed, Sheltered, Very Sheltered 
Tidal streams:   Strong, Moderately Strong, Weak 
Substratum:   Mixed 
Zone:    Infralittoral 
Depth band:   0–5 m, 5–10 m, 10-20m, 20-30m 
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3.4 Presence of features of conservation interest 

BEEMS WP2 and WP4 seabed samples collected in 2008 reported the presence of Sabellaria spinulosa in 
several locations. Additional samples collected by BEEMS WP5 revealed further evidence of the presence of 
Sabellaria spinulosa. Owing to the use of a Day grab as sampling device, samples were often small and 
could not be used to determine whether Sabellaria spinulosa was present as reef structure.  



UK PROTECT - COMMERCIAL 

TR087 Ed3 SZ Habitat Mapping BPE UK PROTECT - COMMERCIAL  33 
 



UK PROTECT - COMMERCIAL 

TR087 Ed3 SZ Habitat Mapping BPE UK PROTECT - COMMERCIAL  34 
 

Figure 13 incorporates all BEEMS sampling stations (WP2, WP4 and WP5) and indicates whether Sabellaria 
spinulosa was recovered in grab samples. Stations where Sabellaria spinulosa was found fell primarily within 
the area classified as EUNIS habitat A4.138: Molgula manhattensis with a hydroid and bryozoan turf on tide-
swept moderately wave-exposed circalittoral rock.  The description for this habitat type mentions Sabellaria 
spinulosa is often present as isolated clumps, but not sufficient to be considered under the Sabellaria 
spinulosa reef habitat type (EUNIS 5.611 - Sabellaria spinulosa on stable circalittoral mixed sediment).  
Where biological analysis results were available (WP2 and WP5 stations only), the number of individual 
Sabellaria spinulosa was generally low, with a maximum of 4 per 0.1 m² at Day grab WP2 stations and a 
maximum of 24 per 0.1 m² at Day grab WP5 stations. Images of the recovered Day grabs did not reveal any 
reef structures (Figure 14). Only one of the WP4 grab sample content photographs revealed Sabellaria 
spinulosa features (Figure 14). Diver surveys undertaken in 1993, on behalf of Nuclear Electric, studying the 
ecology of Thorpeness Point did not identify any Sabellaria spinulosa reef features (Moore, 1993; Bamber & 
Moore, 1995). Only where Sabellaria spinulosa are present as reefs structures is there potential for the 
habitat to be protected within a Special Area of Conservation (SAC) under the EU Habitats Directive. 

The Marine Life Information Network (MarLIN) provides a summary of the key information from the available 
literature on marine species and habitats. The habitat preferences for Sabellaria spinulosa are summarised 
by MarLIN as shown below (Jackson and Hiscock, 2008): 

 Substratum  Bedrock; large to very large boulders; small boulders; cobbles 
 Tidal strength  Strong (3–6 knots); moderately strong (1–3 knots) 
 Wave exposure  Very exposed; exposed; moderately exposed 
 Salinity   30–40 psu 
 
Other sources also report the presence of Sabellaria spinulosa on mixed sediments such as sandy mud and 
muddy sand with gravel, pebbles and/or cobbles, and low energy environments (Foster-Smith and Hendrick, 
2003; Connor et al., 2004). As the habitat preferences indicate that the area off Sizewell is suitable to 
support Sabellaria spinulosa and therefore the development of associated reef habitat, further work was 
undertaken to assess whether Sabellaria spinulosa was present as reef structure. The study area focused 
around the area off Thorpeness, where most of the Sabellaria spinulosa were recovered. 

A dedicated survey was undertaken in April 2010 by Marine Ecological Survey Ltd (MES) in conjunction with 
Cefas. The first phase of the survey collected high resolution sidescan sonar data over the exposed bedrock 
areas off Thorpeness (Figure 3). Following an initial review of the sidescan sonar data in the field, sampling 
stations were selected in areas of potential Sabellaria spinulosa reef habitat. Full details are provided in 
BEEMS TR137 (MES, 2010). The sidescan sonar survey revealed limited evidence of acoustic seabed 
signatures traditionally associated with Sabellaria spinulosa reefs. All potential reef habitat features were 
sampled using a 0.1 m² Hamon grab. The Hamon grab was chosen as an alternative to the Day grab in an 
attempt to increase sampling success. Owing to the difficulty in sampling coarse substrata and reef features, 
an underwater imagery system was also mobilised during the survey, but was unable to collect any useful 
data because of the highly turbid conditions. Previous attempts to collect underwater imagery in this area 
also proved unsuccessful. The Marine Environment Protection – Aggregate Levy Sustainability Fund (MEPF 
– ALSF) Regional Environmental Characterisation Survey undertaken in the Thames Estuary during summer 
2007 collected data in the eastern part of the BEEMS survey area (Gardline Lankelma, 2008). Underwater 
imagery recovered from that area with a freshwater lens camera, designed to improve performance in turbid 
conditions, was unsuccessful in collecting good quality images that would allow the investigation of 
Sabellaria reefs (Figure 16). 

MES (2010) concluded that Sabellaria spinulosa could only be found in very low abundance in the study 
area. A further video survey undertaken by MES in 2012 targeting the bedrock exposures off Thorpeness 
was also hampered by poor visibility and failed to provide any data (Figure 16).  

All historical and recent evidence therefore suggest that Sabellaria spinulosa is not present in reef form off 
Sizewell. It therefore is unlikely that any large-scale Sabellaria spinulosa reef structures are present in the 
area covered by this report. 

Besides Sabellaria spinulosa, another reef-building tubeworm is frequently found off Sizewell. Lanice 
conchilega (sandmason) was found at low density in several BEEMS WP2 and WP5 grab samples 
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throughout the area, with the largest number of individuals (65 individuals per 0.1 m²) in the coarse-sediment 
habitat to the northeast of Sizewell. The diving survey by Moore (1993) also identified high densities of 
Lanice conchilega in patches of relatively stable sand in between the exposed outcrop at Thorpeness Point. 
Where Lanice conchilega alters habitat characteristics such as elevation, sediment consolidation, stability, 
biodiversity and community structure, it can be considered as a reef builder and therefore protected under 
the EU Habitats Directive (Rabaut et al., 2009). 

The additional survey work undertaken in 2010 and 2012 did not reveal any Lanice conchilega reef features 
in the study area. MES (2010, 2012) concluded that no reef-building species were found in significant 
numbers in the study area. It is therefore unlikely that any large-scale biogenic reef structures are present in 
the area covered by this report. 
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Figure 13: Distribution of seabed samples collected under the BEEMS Programme during 2008 and 2011 with an indication of whether Sabellaria 
spinulosa species were present. Sabellaria spinulosa was not necessarily present as reef structure.

metres 
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Figure 14: Photograph of Day grab contents recovered at station SX104, which had 
the largest number of Sabellaria spinulosa individuals but did not contain any 
features that would suggest the presence of reef structures on the seabed. 
 
 
 
 
 
 

 

Figure 15: Photograph of grab contents from WP4 sampling survey. That particular 
station (identified with a green marker on Figure 10) had visible signs of Sabellaria 
spinulosa in the form of a crust over the recovered rock fragments.  
 
 
 
 

 
 
 

 
 
 

 

 

Figure 16: (Top) Underwater imagery collected off Sizewell 
during the 2007 Thames REC survey (Source: Thames REC 
survey; Gardline Lankelma, 2008); (Bottom) Example of 
underwater imagery collected off Sizewell in 2012 
 
 

Characterisation of Sabellaria habitats 
 
To assess whether Sabellaria is present as reef structure 
rather than as individual animals, surveys usually rely on 
a combination of acoustic (swath bathymetry and/or 
sidescan sonar) and optical (video and photographic) 
methods. Owing to the difficulty in sampling Sabellaria 
reefs, optical methods are often relied upon to visualise 
and assess their nature.  
 
In the absence of optical data to assess the Sabellaria 
reef structures, the assessment presented herein relies 
on evidence obtained from fragments recovered from 
grab samples. 

EU Habitats Directive – Annex I Habitats 
 
Annex I of the Directive lists 189 habitat types, and 
Member States must consider designation of SACs for 
each of the features in their European territory. The 
offshore habitat types to be considered by the member 
states include Reefs (EU Code 1170). 
 
Reefs are rocky marine habitats or biological concretions 
that rise from the seabed. Two main types of reef can be 
recognised: those where animal and plant communities 
develop on rock or stable boulders and cobbles, and 
those where structure is created by the animals 
themselves (biogenic reefs). The main species forming 
biogenic reefs in the UK are blue mussels Mytilus edulis, 
horse mussels Modiolus modiolus, Ross worms 
Sabellaria spp., the serpulid worm Serpula vermicularis, 
and cold-water corals such as Lophelia pertusa. 
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4 Conclusions 

Swath bathymetry and backscatter data collected under the BEEMS programme between 2008 and 2011 
have been interpreted to form maps of seabed surface sediment and seabed morphology. Combined with 
the ground-truthing data from recent and historical surveys, EUNIS Level 5 Habitat Type maps were 
produced where possible. 

The survey area is dominated by the Sizewell–Dunwich Bank complex and fine sands associated with these 
two features. Locally, megaripples are associated with these sandy sediments, although they were not 
permanent features. In the deeper areas to the west and east of the bank system, seabed sediments have 
increased mud content and become mud-dominated in the deepest parts. The seabed in such areas is often 
featureless or reveals signs of the underlying bedrock structure. Inshore along the Dunwich and Minsmere 
coast, the seabed sediments are mixed with coarse sediments and dominated by coarse sediments off 
Minsmere sluice. Immediately in front of the existing Sizewell power station, the seabed is generally 
featureless, with fine sandy sediments. 2011 data revealed for the first time detailed visualisations of a 
longshore bar between Sizewell and Dunwich.  The feature may extend further north and south, where high 
resolution data are currently lacking.   

The results from the seabed mapping surveys were integrated with seabed sample results to produce a 
habitat map of the area. The EUNIS Level 5 Habitat Type map presented in this report provides an overview 
of the distribution of habitats in the surveyed area. Most of the area is characterised by three sand-and-mud-
dominated habitat types, which were often alongside each other and were therefore grouped in the resulting 
EUNIS Habitat Type map. Off Thorpeness, a combination of 2007 single-beam bathymetry data and 2010 
sidescan sonar data revealed the presence of bedrock at the seabed surface, which is believed to be 
Coralline Crag. Samples recovered from this area often reported presence Sabellaria spinulosa species with 
few samples recovering Sabellaria crust fragments. Only when present as reef structures does the habitat 
qualify for protection within an SAC under the EU Habitats Directive. Targeted seabed mapping and 
sampling survey work undertaken to date did not reveal any biogenic reef structures.  The communities 
found in this area are known to have isolated Sabellaria spinulosa clumps, but not in sufficient densities to 
meet the reef criteria.  Taking into consideration all historic and recent evidence, there is no reason to 
believe that biogenic reef features are present in the area. 

This survey was conducted in several phases owing to prolonged periods of bad weather during summer and 
autumn 2008. During the three months between Phase I and Phases II and III, considerable changes were 
observed, especially in the small-scale morphology of the seabed. Areas with megaripples during Phase I 
were featureless during Phases II and III. In other areas a featureless seabed was observed during Phases II 
and III, whereas the seabed had previously been found to show the underlying bedrock structure. In addition 
to changes in seabed morphology, significant westward movement of Dunwich Bank was observed between 
Phase I and Phases II and III.  
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Station Mean 

(Phi) 

Mean 

(mm) 

Sorting Skewness Kurtosis % Gravel % Sand % Silt/Clay % Coarse & very 
coarse sand 

% Medium 
sand 

% Fine & very 
fine sand 

SZ110 4.90 0.033 2.46 -0.24 2.01 0.29 34.01 65.70 4.61 13.47 15.93 

SZ111 2.15 0.225 0.51 -0.03 2.77 0.01 99.99 0.00 0.37 38.64 60.97 

SZ112 2.86 0.138 1.32 2.47 9.80 0.02 91.16 8.82 0.03 16.84 74.29 

SZ113 2.25 0.210 1.76 0.29 6.22 3.82 88.02 8.16 12.26 23.62 52.14 

SZ114 1.83 0.281 2.01 -1.12 6.73 6.93 89.03 4.04 12.75 23.95 52.33 

SZ115 3.51 0.087 1.84 1.10 3.63 0.09 70.51 29.40 0.40 17.76 52.35 

SZ117 2.25 0.210 1.25 1.79 9.41 0.23 94.27 5.50 9.24 34.35 50.68 

SZ118 1.43 0.371 0.90 -1.01 4.79 1.90 98.10 0.00 24.72 46.19 27.19 

SZ119 3.22 0.107 1.39 1.56 6.28 0.05 81.05 18.90 0.14 14.09 66.82 

SZ120 1.68 0.312 1.62 0.56 7.26 4.57 90.54 4.89 20.00 35.65 34.89 

SZ121 2.34 0.198 0.50 -0.05 2.69 0.00 100.00 0.00 0.01 25.77 74.22 

SZ122 2.21 0.216 0.87 -2.09 12.31 1.25 98.74 0.01 2.91 29.89 65.93 

SZ123 -1.35 2.551 2.82 0.17 1.31 55.94 44.06 0.00 7.47 19.94 16.65 

SZ124 2.16 0.224 0.66 -1.89 15.93 0.42 99.58 0.00 1.09 36.84 61.65 

SZ125 -0.20 1.145 1.66 -0.20 2.31 32.73 67.18 0.09 44.04 16.62 6.52 

SZ126 -0.94 1.912 3.01 0.21 1.99 49.98 47.96 2.06 13.48 15.51 18.97 

SZ127 2.07 0.238 0.50 -0.03 2.89 0.01 99.99 0.00 0.71 44.46 54.82 

SZ129 2.47 0.180 1.35 1.46 9.88 1.55 91.72 6.74 1.23 30.79 59.71 

SZ131 1.87 0.273 0.56 -3.00 25.01 0.68 99.32 0.00 1.04 58.37 39.91 
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SZ133 2.92 0.132 0.74 1.83 10.64 0.02 96.75 3.23 0.02 5.76 90.98 

SZ134 2.17 0.222 0.44 -0.77 10.67 0.06 99.94 0.00 0.02 34.62 65.30 

SZ135 2.65 0.159 0.59 -0.14 3.63 0.02 99.68 0.29 0.02 13.75 85.91 

SZ136 3.16 0.112 1.60 1.53 5.65 0.12 81.57 18.32 0.57 19.01 61.99 

SZ137 0.73 0.602 1.23 -1.87 7.36 7.56 92.44 0.00 45.76 39.32 7.36 

SZ42 4.04 0.061 1.75 1.12 3.56 0.04 64.72 35.23 0.02 3.64 61.06 

SZ43 2.23 0.213 0.46 -0.08 3.07 0.01 99.99 0.00 0.03 31.45 68.52 

SZ44 2.20 0.217 1.64 1.62 6.44 0.05 91.44 8.51 22.88 27.99 40.56 

SZ45 3.15 0.112 2.12 1.00 3.15 0.03 71.33 28.65 8.97 27.83 34.52 

SZ50 2.74 0.150 0.71 1.28 8.04 0.00 97.76 2.24 0.02 12.50 85.24 

SZ52 1.05 0.482 0.88 -0.84 4.69 3.19 96.81 0.00 41.41 43.47 11.93 

SZ56 1.84 0.280 0.80 -1.66 8.68 1.48 98.52 0.00 8.39 45.25 44.89 

SZ57 2.83 0.140 1.04 2.38 12.34 0.03 94.19 5.78 0.02 14.98 79.19 

SZ60 2.15 0.225 0.58 -0.84 6.69 0.24 99.76 0.00 1.42 36.64 61.70 

SZ62 1.85 0.277 0.86 0.02 3.32 0.11 99.57 0.32 16.51 39.61 43.44 

SZ63 2.64 0.161 1.53 2.39 8.32 0.02 88.86 11.12 0.35 34.40 54.12 

SZ69 2.53 0.174 0.85 2.88 17.62 0.02 97.18 2.81 0.02 21.91 75.25 

 


